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Abstract 

 
Patient-reported resource-use measures (RUMs) are designed for capturing 
resource-use data in economic evaluations of healthcare. RUMs are commonly 
developed on a trial-by-trial basis, with validation rarely performed. There does not 
currently exist a concise, generic RUM that is well-utilised in trial-based economic 
evaluations. The aim of this thesis was to develop the healthcare module of a new 
standardised, generic modular RUM (ModRUM) from items previously identified in a 
Delphi survey, and test the validity, acceptability, and feasibility of ModRUM.  
 
In a review of existing RUMs, the reporting of the development and psychometric 
assessment of RUMs was found to be rare. The initial prototype of ModRUM was 
constructed from items identified in the Delphi study, with reference to existing RUMs 
and in consultation with experienced health economists and patient-reported 
outcome measure developers. 
 
The measurement properties of ModRUM were tested in four evaluation studies, with 
modifications made within and between studies. The first study involved qualitative 
interviews with health economists to test content and face validity and assess 
whether questions were suitable for costing purposes in economic evaluations. The 
second study encompassed qualitative ‘think aloud’ interviews including 
retrospective probing with patients recruited from primary care, to assess content 
validity and acceptability. In the third study, a user guide was developed, and health 
economists piloted the adaptation process in recently funded trials. They also 
provided feedback in an online survey on the feasibility of using ModRUM for 
resource-use data collection. The fourth quantitative study involved piloting ModRUM 
with patients recruited from primary care to assess feasibility, acceptability, and 
construct and criterion validity. 
 
This thesis has provided preliminary evidence for the validity, acceptability, and 
feasibility of ModRUM. Further testing is required within randomised controlled trials. 
Future development should include increasing the breadth of ModRUM, to cover 
sectors beyond healthcare. 
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Chapter 1 Background to resource-use measurement within health 

economics 

 

1.1 Chapter overview 

This chapter begins with an introduction which outlines the context and overall aim of 

this thesis. Section 1.3 sets out the theoretical foundations of economic evaluation, 

including positive and normative economics; approaches used, including welfarism 

and extra-welfarism; and methods for employing each of these approaches, 

including cost-benefit analysis, cost-effectiveness analysis and cost-utility analysis. 

In section 1.4, literature on resource-use identification, measurement and valuation 

is summarised. In section 1.5, the motivation for this thesis is described and the 

objectives of the research are set out. 

 

1.2 Introduction 

Healthcare systems are characterised by unlimited demands but finite resources (1). 

In the United Kingdom (UK), health expenditure per capita was £3237 in 2018, which 

was just less than half the per capita spending in the United States of America which 

was £7969, but considerably more than healthcare spending in the poorest countries 

in the world, such as Mozambique, where per capita spending in 2018 was £30 (2). 

Healthcare markets are typified by a number of market failures which mean that they 

are not consistent with the features of a perfectly competitive market, where an 

equilibrium between quantity demanded and quantity supplied determines prices (1). 

Market failures in the healthcare market include externalities, where the collective 

benefit is often greater than the individual benefit of consuming healthcare, imperfect 

markets, which include oligopolies in pharmaceuticals and monopsony purchasers, 

and imperfect information, which includes uncertainty about when healthcare will be 

required and insufficient knowledge on the value of healthcare (1).  

 

Due to market failures, which mean that healthcare markets would be inefficient and 

inequitable, governments intervene (1). In high income countries, healthcare 

systems typically have a large component of public funding. Such government 

interventions include funding healthcare via taxation, as in the UK, and funding via a 

social health insurance system, as in Germany (1). In a government-funded 
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healthcare system, healthcare decision making bodies, such as the National Institute 

for Health and Care Excellence (NICE) in the UK and the Canadian Agency for 

Drugs and Technology in Health (CADTH) in Canada, are required to appraise 

technologies and make choices about how to allocate limited healthcare budgets (3). 

Governments also fund research, through bodies such as the National Institute for 

Health Research (NIHR) in the UK, to make sure that high quality evidence is 

available to decision makers.  

 

Economic evaluation utilises economic theory to provide information that can aid the 

decision making bodies, so that scarce resources can be allocated efficiently (4). 

Three important forms of efficiency include technical, productive and allocative 

efficiency (5). Technical efficiency refers to using the minimum number of resources 

to achieve a specific output, or achieving maximum output from a set number of 

resources (6). If an outcome could be achieved with less of one type of input, then 

an intervention would be technically inefficient (5). When comparing interventions, 

where one intervention requires more (or less) of one resource, and more of another 

resource to produce the same (or a better) outcome, the costs of such resources 

need to be considered (5). Productive efficiency involves minimisation of costs to 

achieve a specific outcome, or maximisation of output for a specific cost (5). In 

addition to productive efficiency, allocative efficiency also incorporates efficiency with 

respect to the distribution of outcomes, with an allocation of resources that 

maximises outputs for society as a whole, considered allocatively efficient (5).  

 

Economic evaluation involves the measurement and comparative analysis of both 

the costs and outcomes (or consequences) of alternative treatments (7). Within 

economic evaluations alongside randomised controlled trials (RCTs), data on the 

resources patients use (e.g. general practitioner (GP) visits) are combined with 

corresponding unit costs for each resource to estimate the costs of alternative 

treatments (8). Accurate data collection is required to ensure that interventions are 

valued correctly, so that valid conclusions can be drawn, which lead to an efficient 

use of scarce resources (1). Historically in RCTs, patients have primarily self-

reported resource-use and outcome data (9). However, the way that resource use is 

measured using self-report is sub-optimal, particularly in comparison to the 

measurement of outcomes, where a wealth of research has been conducted and 
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research standards have been published (10-12). Self-report resource-use measures 

(RUMs) are often designed, or previous RUMs are adapted, for each new RCT (9). 

This lack of standardisation in the way resource-use data are measured inhibits 

comparability across RCTs (10). The validity and reliability of results obtained from 

most existing RUMs are also uncertain, as within the time constraints of an RCT, 

psychometric assessment is rarely conducted (9). 

 

The aim of this thesis is to improve the way self-report resource-use data is 

measured in economic evaluations alongside RCTs, by developing and testing a 

new generic, standardised modular RUM (ModRUM), for use in a UK healthcare 

setting. 

 

1.3 Theoretical foundations of economic evaluation 

This section describes how economic theory has informed the development of 

methods for economic evaluation which are widely employed to help healthcare 

policy makers make informed resource allocation decisions. First, positive and 

normative economics approaches are described; then, normative theories, including 

welfarism and extra-welfarism are described; finally, economic evaluation methods 

that draw on these approaches (including cost-benefit analysis (CBA), cost-

effectiveness analysis (CEA) and cost-utility analysis (CUA)) are presented. 

 

1.3.1 Positive and normative economics 

Positive economics can be defined as a theoretical or empirical analysis that 

involves the “description or prediction of behaviours and outcomes” (1) (pg.14). It 

can provide insight into what is actually happening in the world, by describing or 

predicting trends in economic variables (1). As positive economics is descriptive and 

predictive in nature, it does not go beyond this to explore how the information 

generated should be interpreted to inform decision-making (1). In contrast, normative 

economics involves using an economic perspective to rank options from better to 

worse (13). Ranking requires value judgements to be made, where the value of one 

option is estimated relative to alternative options (1). Normative health economics is 

used by decision makers to support healthcare resource allocation decisions (14). 

The role of a health economist in normative health economics is to provide evidence 

to inform the decision-making process; this involves objectively estimating the 
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relative advantages of each alternative (13). Different theoretical frameworks are 

employed for the normative analysis of health and healthcare and include welfarism 

and extra-welfarism (15). In welfarism, healthcare interventions are ranked based 

solely on the indirect effect they have on individual expected utility, in other words, 

health is valued only in terms of the utility that is derived from it (16). While multiple 

definitions of ‘utility’ exist, in welfarism, it relates to the satisfaction of desires and is a 

measurement of preferences (17). Under extra-welfarism, healthcare interventions 

are ranked based on the direct impact they have on health status, regardless of 

utility derived from them (16). Welfarism, extra-welfarism and other approaches are 

described further in the sections below. 

 

1.3.2 Theoretical approaches to economic evaluation 

1.3.2.1 Welfarism 

The theoretical foundations of welfarism are provided by neo-classical welfare 

economics (16). In a perfectly competitive market, under welfare economics, 

decisions are made solely with the aim of maximising societal welfare, which is the 

sum of individual utility (4). Hurley presented four key tenets that underlie neo-

classical welfare economics: [1] “utility maximisation”, where individuals act as 

rational agents, whose aim is to maximise their utility, [2] “individual sovereignty”, 

which purports that individuals themselves make the best judgement on how to 

maximise their utility, while others’ judgements (e.g. healthcare professionals) are 

considered irrelevant, [3] “consequentialism”, which states that individuals only 

consider the outcomes of their choices, with the route to achieving the outcome 

deemed irrelevant, and [4] “welfarism”, which means that judgements are made with 

consideration to individual utility only (13) (pg.327). Under a welfarist approach, 

when evaluating a health service, health is only considered in terms of the utility that 

it yields (17). To make decisions for society, welfare (utility) is summed across all 

members of society to derive an estimate of social welfare for each state of the 

world, with a social welfare ordering providing ranking of all states based on social 

desirability (1).  

 

To make a value judgement, to determine the optimal allocation of resources (e.g. to 

make a decision whether to spend UK National Health Service (NHS) funds on a 
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new type of healthcare), the Pareto principle is widely employed in welfare 

economics (1). Brouwer et al. summarises the Pareto principle as: 

“any increase of utility for one individual that involved no utility loss for another 

was an improvement and an optimum was where no reallocation of resources 

could be made without reducing at least one person’s utility” (15) (pg.328). 

A re-allocation of resources where all individuals experience increased utility is 

labelled a weak Pareto improvement, while a re-allocation where at least one 

individual experiences an increase and no individual experiences a loss in utility is 

labelled a strong Pareto improvement (1). The strength of the Pareto improvement 

refers to the value judgement that is required, with weak indicating the least 

contentious judgement, where most people would agree with the judgement (1). An 

optimum allocation of resources, of which there may be many, is termed a Pareto 

efficient allocation (1). Equity amongst individuals is not considered under a Pareto 

framework, the only criterion is that no one is made worse off (1). This fundamental 

requirement highlights the limitations of this approach within healthcare decision 

making. Under the Pareto framework, states of the world which make at least one 

person worse off are not considered and cannot be ranked. For healthcare decision 

making, the Pareto criterion becomes redundant, as limited budgets mean that in 

deciding to fund one treatment, another treatment is likely foregone, resulting in 

utility losses for some individuals (13). 

 

To address this issue and allow for judgement between states of the world that do 

not meet the Pareto principle, a compensation principle, labelled the Kaldor-Hicks 

criterion, was introduced (1, 18). The criterion asserts that a potential Pareto 

improvement can occur if those who experience utility improvements can 

hypothetically/in theory compensate those who experience utility losses, returning 

utility losers to their original utility level, while maintaining some improvement in their 

own utility (18). Even if the compensation does not occur in reality, a potential Pareto 

improvement means that overall losses are outweighed by gains, which would be 

considered an improvement to allocative efficiency (1, 18). To put a monetary value 

on utility changes, Hicks proposed two alternate methods, namely the compensating 

variation and the equivalent variation (18). Compensating variation considers ex 

post, following a change, what difference in monetary terms would take an individual 

back to their prior level of utility (1). Equivalent variation considers ex ante, what 
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amount would need to be given to an individual to take them to the level of utility that 

is anticipated following a change (1). Compensating variation can be measured as 

willingness to pay, which is the amount of money an individual is willing to give up for 

an improvement in health, to remain at the level of utility prior to the improvement 

(19). Conversely, willingness to accept is the amount of money an individual would 

need to be compensated for a reduction in health, to remain at the level of utility prior 

to the reduction (19). 

 

Within economic evaluation, welfare economics and the compensation principle are 

most commonly operationalised using CBA, where costs and outcomes are 

monetised to estimate welfare change. If the estimated welfare change is positive, 

then a potential Pareto improvement means that an intervention should be 

implemented; if it is negative, there is not a potential Pareto improvement, so it 

should not be implemented. Further detail on economic evaluation including CBA is 

provided in section 1.3.3. 

 

There are some limitations to welfarism. First, the benefit of healthcare may not be 

limited to the utility it provides to the individual. Healthcare is considered a merit 

good, which means that the benefits of consuming healthcare may not only be 

experienced by the consumer themselves. Second, while efficiency is considered, 

equity is not. Finding that one state of the world offers a potential Pareto 

improvement when compared with another, does not necessarily mean it should be 

implemented, as although it may result in an efficient allocation of resources by 

increasing societal welfare, it may not be equitable as compensation is hypothetical 

and will not take place in reality (1). Third, the valuation of benefits in monetary terms 

may be problematic as it is difficult to undertake and not considered appropriate by 

governments (14). For example, operationalising the compensation principle through 

willingness to pay or accept may be difficult for people who are not familiar with 

paying for their healthcare at point of use, which is the case in a tax-funded 

healthcare system, such as the UK (14). Willingness to pay will also be impacted by 

ability to pay which raises equity concerns (14). 
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1.3.2.2 Extra-welfarism 

Where welfarism has limitations for healthcare decision making, non-welfarist 

frameworks have been developed (1). Extra-welfarism was termed by Culyer in 1989 

as an alternative approach to welfarism, which was not as restrictive, but built upon, 

Sen’s work (see section 1.3.2.3 for further details) (14, 20). Extra-welfarism does not 

fit well under a welfarist framework as the concept of demand is changed to need, 

and utility to health (13). Morris et al. describe it as supplementing utility with further 

information about each state, including individual characteristics and preferences 

regarding consumption of goods, with health being included in the social welfare 

function to represent individual characteristics (1). While the theory asserts that 

health and utility are included separately under an extra-welfarism framework, in 

practice, health is used as a substitute for utility not a complement and the aim in 

economic evaluation is health maximisation (1). In many economic evaluations, 

health is quantified using the quality-adjusted life-year (QALY), which incorporates 

both quality and length of life in a single metric (21). 

 

Extra-welfarism provides an alternative approach that is potentially more suitable for 

assisting decision makers with resource-allocation decisions, where the most 

efficient allocation of resources may not be the optimal allocation of resources for 

society (14). Economic evaluation methods operationalising an extra-welfarist 

approach, including CEA and CUA, have been adopted by several decision-making 

bodies, including NICE in the UK and CADTH in Canada (22). Under extra-

welfarism, the focus on health means the decision-making bodies, such as NICE, 

focus on a decision makers perspective for health technology assessment, where 

the range of costs is limited to NHS and personal social services (PSS) (23). This 

approach has been considered a narrower approach than would be taken under 

welfarism, where capturing societal costs is more likely to measure welfare gains 

and losses of all members of society (15). 

 

1.3.2.3 Other approaches 

While economic evaluations are widely performed under an extra-welfarist approach, 

some health economists argue that the focus on health in economic evaluation under 

an extra-welfarist approach is too narrow, and that there may be benefits beyond 

health that should be included and considered in the decision-making process (14).  
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Most recently there has been significant interest in applying the capability approach 

in economic evaluation (16). The capability approach is considered a broader 

approach than extra-welfarism and an extension to the welfarist approach (14). The 

capability approach shares two commonalities with extra-welfarism; including the 

importance of function (health) and the preferences that are included are those from 

the community, as opposed to individual preferences under the welfarist approach 

(14). The focus of this approach is not simply on utility as in welfarism, or health as in 

the common application of extra-welfarism, but on “a multidimensional approach to 

the measurement of well-being”, with increased consideration of equity and 

distributional issues (16) (pg.168). Under this approach, interventions are evaluated 

with respect to their implications on capabilities, that is, whether an individual can 

function in a certain way, irrespective of whether they choose to or not (14). 

 

1.3.3 Economic evaluation methods 

As budgets for healthcare are limited, decision makers require information on what 

would be displaced if a new intervention was adopted. The term ‘opportunity cost’ is 

used to define the benefit foregone of the intervention that is no longer funded (1). 

Economic evaluation is a systematic approach used in healthcare decision making 

where the costs, which represent opportunity costs, and consequences of alternative 

uses for scarce resources are identified, measured, valued and compared (7). 

Drummond et al. succinctly define economic evaluation as: 

“the comparative analysis of alternative courses of action in terms of both their 

costs and consequences” (7) (pg.9). 

The following sections define the four most commonly employed types of economic 

evaluation: CBA, CEA, CUA and cost-consequence analysis (CCA) (24). 

 

1.3.3.1  Cost-benefit analysis 

CBA is the primary method for operationalising welfare economic theory within 

economic evaluation (25). In CBA, the aim is to achieve allocative efficiency, that is, 

the optimal allocation of resources to maximise societal welfare (5). In a CBA, all 

costs and consequences (benefits) are estimated and converted into monetary 

values to determine whether net social welfare has increased or decreased (24). The 
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difference between costs and benefits may be presented as a net benefit (cost-

benefit) ratio which represents welfare change (25).  

 

CBA operationalises the Kaldor criterion; assuming there are no resource 

constraints, if societal benefits outweigh societal costs of a new healthcare 

intervention, then net social welfare has increased, which means an intervention 

should be implemented and the healthcare budget increased if necessary (7, 21, 24). 

However, when resources are scarce, which is the case for healthcare systems with 

fixed budgets, the cost-benefit ratio of different options should be compared and the 

options with the largest improvements in social welfare funded, until the budget is 

exhausted (24).  

 

For valuation of outcomes, willingness-to-pay operationalises the compensating 

principle to assess potential Pareto improvements (7). Criticisms of the approach are 

described in section 1.3.2.1, and include issues with putting a monetary value on 

health and human life, and with the willingness-to-pay approach favouring the 

wealthy (26). There are a number of distinguishing features of CBA, when compared 

with CEA and CUA, which can be considered advantageous properties. CBA 

requires that both costs and consequences are monetised in equivalent units. 

Consistent with CEA and CUA, this allows for a comparative analysis across 

interventions, but it also offers the advantage of providing an estimate of the 

absolute benefit or loss of each individual intervention in monetary terms (1). Another 

advantage is that the monetisation of all costs and outcomes, means that 

programme comparisons can not only be made within the healthcare sector, but 

across sectors, which is not an option for CEA and CUA which focus predominantly 

on health outcomes (1). 

 

1.3.3.2 Cost-consequence analysis 

CCA is a less well-utilised method (24). In a CCA, both costs and consequences are 

estimated and tabulated against one another; however, no attempt is made to 

combine the results to present them in an aggregated way (24). CCA is nested within 

extra-welfarist theory and is useful when there are a wide range of outcomes (e.g. for 

an RCT in a public health setting, where outcomes are potentially beyond utility and 

health) (22). To make resource allocation decisions, a trade-off is still required 
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between the costs and consequences. In a CCA, the decision maker takes 

responsibility for interpreting the tabulated information, from which they rank 

alternative options (21). While this approach provides decision makers with a 

comprehensive account of all relevant costs and consequences, for decision making 

the onus is on the decision maker to weight the importance of costs and 

consequences which may not lead to optimal, transparent or consistent decisions for 

patients or society (27). 

 

1.3.3.3 Cost-effectiveness analysis 

CEA provides a method for measuring costs and effects under an extra-welfarist 

framework (7). Extra-welfarist CEAs and welfarist CBAs are the most common 

applications of each framework (21). Under an extra-welfarist framework, in a CEA, 

costs are compared with effects for competing treatments/interventions (7, 21). 

Effects are measured in a common metric, which can include a broad range of 

health-related outcomes, such as depression score, life years, and deaths (7, 21). To 

perform a comparative analysis, the difference in costs (incremental cost) and 

difference in effects (incremental effect) are estimated (24). If one treatment is less 

costly and more effective than another, then it is said to dominate the more 

expensive treatment (24). It is often the case that a new intervention is more costly 

and more effective than existing intervention. In this case no intervention is 

dominant, so the incremental cost-effectiveness ratio (ICER) can be estimated, 

which is the ratio of incremental costs and incremental effects (24). The ICER 

equation for comparing two interventions a and b can be presented as:  

 

ICER =
𝐼𝑛𝑐𝑟𝑒𝑚𝑒𝑛𝑡𝑎𝑙 𝑐𝑜𝑠𝑡

𝐼𝑛𝑐𝑟𝑒𝑚𝑒𝑛𝑡𝑎𝑙 𝑒𝑓𝑓𝑒𝑐𝑡
=

𝐶𝑜𝑠𝑡𝑎−𝐶𝑜𝑠𝑡𝑏

𝐸𝑓𝑓𝑒𝑐𝑡𝑎−𝐸𝑓𝑓𝑒𝑐𝑡𝑏
 (24). 

 

When no intervention is dominant, due to budget constraints, the decision maker 

should decide whether the cost per unit of effect is acceptable and the more 

expensive intervention should be funded (24). A limitation of CEA is that it is 

restricted to addressing technical efficiency, that is decisions within patient groups, 

unless the outcome is QALYs, in which case allocative efficiency can be addressed, 

but only within the healthcare sector (21). In order to judge whether an intervention 

should be funded, an external threshold value is required to compare the ICER to 
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(21). In addition, it has limited capacity to influence resource allocation decisions 

between patient groups or interventions when outcome measures differ (21). 

 

1.3.3.4 Cost-utility analysis 

The conceptual framework that underpins CUA is also extra-welfarism (28). Utility in 

CUA reflects the preferences individuals or society have for different health states 

(7). CUA can address questions of technical efficiency and allocative efficiency 

within the healthcare system. CUA is a special case of CEA where quality-adjusted 

life expectancy is the measure of effect, with the QALY the most common measure 

(21, 24). QALYs encapsulate both length and quality-of-life in a single metric, to 

capture both changes in morbidity and mortality (21). One QALY is equivalent to one 

year in full health and zero is a health state equivalent to death (21).  

 

CUA is recommended by NICE in the reference case for conducting economic 

evaluations (23). CUA addresses several of the limitations experienced in a CEA. 

The outcome measure in a CUA can capture multiple attributes of health; therefore 

interventions that impact multiple or different aspects of health can be compared 

(21). As the QALY can be used as a common outcome measure across a wide 

range of conditions, the cost per QALY of unrelated healthcare interventions can 

also be compared (21). 

 

To capture quality of life, generic preference-based measures of health are widely 

employed (21). The most commonly used instrument is the EuroQol five dimension 

(EQ-5D) which includes five dimensions: ‘mobility’, ‘self-care’, ‘usual activities’, 

‘pain/discomfort’, and ‘anxiety/depression’ (29). There are multiple versions of the 

EQ-5D, including the EQ-5D 3-level (EQ-5D-3L) which includes 3 levels per 

dimension and the more-recently developed EQ-5D 5-level (EQ-5D-5L), which 

includes five levels per dimension (29, 30). The EQ-5D-5L was developed to 

overcome concerns associated with the sensitivity of the EQ-5D-3L (30). The EQ-

5D-3L defines 243 health states, while the increased number of levels in the EQ-5D-

5L means that it defines 3125 different health states. Preference-weights for each 

health state of the EQ-5D-3L and EQ-5D-5L have been elicited from the general 

public (31, 32). However, at present, NICE recommends that, rather than using the 
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EQ-5D-5L preference-weights, preference-weights for the EQ-5D-5L should be 

derived using a validated mapping function from the EQ-5D-3L (33, 34). 

 

Participants taking part in RCTs are usually asked to complete generic preference-

based measures of health at several timepoints during the study period, including 

baseline. To estimate QALYs, preference-weights are applied to scores and scores 

are combined with length of time in each state using the area under the curve 

approach (35). As with a CEA, when no arm is dominant, an ICER can be estimated 

which presents incremental cost over incremental QALYs of two interventions. In 

order to make funding decisions, policy makers compare this figure to a threshold 

which defines the maximum willingness to pay for a unit of effect. In England, the 

threshold for one additional QALY is £20,000 to £30,000 (36). Interventions with an 

ICER under £20,000 will generally be funded, interventions with an ICER between 

£20,000 and £30,000 would be considered by the decision maker alongside other 

information, and interventions with an ICER above £30,000 would require a strong 

case to be funded (36). In some instances, there are modifiers which mean NICE 

apply a much higher threshold. For example, under the Highly Specialised 

Technologies programme, which covers interventions that treat very rare conditions, 

a threshold of £100,000 is applied (37). The net-benefit framework allows costs and 

QALYs to be combined with the threshold willingness-to-pay value and expressed as 

an incremental net monetary benefit (iNMB): 

 

iNMB = (incremental QALYs ∗ threshold value) −  incremental cost (24). 

 

If the iNMB is positive at the specified threshold, the intervention should be funded 

and if it is negative it should not be funded (24). 

 

Although in practice unlikely, due to uncertainty around estimates of outcomes, when 

the outcomes in a CEA/CUA are equivalent, a CEA/CUA can reduce to a cost-

minimisation analysis (CMA) (38). CMA may be implemented when no difference is 

observed in outcomes between two interventions and the objective of the economic 

evaluation becomes the minimisation of costs (7). A CMA is not usually chosen a 

priori as it would require prior evidence showing equivalence of interventions with 
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respect to their outcomes (7). Furthermore, it has been shown that CMA leads to 

biased estimates of uncertainty which impact the probability that an intervention is 

considered cost-effective (39). CMA should only be considered when the difference 

in cost is so large that no plausible difference in efficacy could make the more 

expensive intervention cost-effective (39). 

  

1.4 Resource-use identification, measurement, and valuation 

Extensive research has been conducted in the area of outcome measurement, while 

research in the area of cost measurement for economic evaluation has been 

relatively limited (10). The focus of this thesis is to address issues on the cost side, 

for application in trial-based economic evaluations, but which also aims to improve 

the quality of data from RCTs that may ultimately be used in model-based economic 

evaluations, which extend beyond the trial period and can include a broader range of 

comparators (40, 41). Several decisions need to be made on the cost side of 

economic evaluation including what resources to measure, how to measure resource 

usage and how to generate cost data from resource-use data (42). The following 

three sections summarise research in each of these areas. 

 

1.4.1 Identification of resources to capture 

Estimation of the incremental difference in costs and outcomes is key to conducting 

a comparative analysis in economic evaluation (7). To estimate the difference in 

costs it is important to identify and measure key cost drivers; these are resources 

where there is likely to be a difference in resource consumption between intervention 

arms (43). It is also important to measure resources that contribute a large 

proportion to the total cost of care (43). For economic evaluation, including as many 

resources as possible is unlikely to be a practical or appropriate approach, as the 

purpose of an economic evaluation is to conduct a comparative analysis and not to 

estimate the full cost of a disease, which would be undertaken in a cost-of illness 

study (43). 

 

The first stage of identification is to create a list of all resources that an intervention 

is likely to have an effect on (42). The scope of resources to include will depend 

upon the perspective of the economic evaluation (42). The most appropriate 

perspective to take varies between countries and is impacted by how the healthcare 
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system is organised (44). In the UK, the NICE technology assessment process takes 

what could be considered a narrow NHS and PSS perspective in the reference case 

when interventions are funded by the NHS and PSS and there are health outcomes 

(23). When interventions are funded by the public sector, NICE advocates a broader 

perspective, which may encompass a public sector or societal perspective (23). 

From a welfare economics stance, it has been argued that a societal perspective 

should be routinely taken as it can capture the impact on societal welfare, as a 

healthcare intervention may impact societal welfare in sectors beyond the NHS and 

PSS, such as criminal justice or education (45). 

 

When identifying which resources to collect, researchers also need to decide 

whether to collect condition-specific or all-cause resource use (43). Collecting 

condition-specific data requires ease in distinguishing related and unrelated 

resource-use which will vary dependent on the condition and who (e.g. a patient, 

clinician or analyst) is categorising the data as relevant or not relevant. Collecting 

condition-specific resource-use data only may reduce participant burden and can 

increase precision (46). 

 

1.4.2 Measurement of resource-use data 

Once all relevant items have been identified, the next stage is to measure the usage 

of these resources, which will allow identification of changes in resource 

consumption, and subsequently estimated costs, throughout the trial period between 

the trial arms (42). Prior to deciding where the information will be obtained from a 

decision needs to be made as to whether a bottom-up or top-down costing approach 

will be employed. Bottom-up costing (or micro-costing) is a more time-consuming 

approach that may be necessary when new services are established (e.g. a new 

surgical intervention) or existing services are changed (e.g. single- versus multi-port 

laparoscopic surgery) (42, 47). When comparing similar procedures in a trial, micro-

costing may be required when available aggregate-level national unit costs for 

similar procedures are the same (e.g. are grouped under the same Healthcare 

Resource Group (HRG) in the National Schedule of NHS costs) (42, 47, 48). Top-

down costing is a simpler approach and considerably less time consuming as less 

detailed information is required, it is more appropriate for resources where less 

sensitivity in is required (42). A combination of costing methods is often used in 
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trials, where the trial intervention and comparator are often costed with greater 

sensitivity using the bottom-up approach, and all subsequent resource-use over the 

trial period is costed using a top-down approach (42). 

 

There are multiple methods that are used to obtain resource-use data in economic 

evaluations. Data can be obtained from administrative records, including national 

databases and primary care electronic medical records, or directly from patients 

themselves either prospectively using a diary or retrospectively using a questionnaire 

(49). Expert opinion may also be used for resource-use estimation but is not 

commonly utilised as it is not generally deemed an unbiased and reliable method (9). 

To capture data at the required depth for micro-costing, case report forms or more 

intensive observation, such as time-motion studies, may be completed prospectively 

by the research team or healthcare providers, or data from hospital administrative or 

information systems, may be used (47). Researchers may choose to employ one or 

a combination of these methods to obtain resource-use data in an RCT (42). 

 

Franklin and Thorn have outlined 17 aspects to consider when choosing between 

administrative sources and self-report for the collection of resource-use data, 

including the level of detail required for costing, perspective, access to the required 

data and patient characteristics (49). Many studies have compared resource-use 

measurement captured via self-report and administrative data and some authors 

conclude that support can be given for equivalence of the methods (50), while others 

have concluded that the preferred method is dependent upon the resources being 

captured (51, 52). While there is still uncertainty surrounding the optimal method, in 

a Delphi study including health economic experts from around Europe, it was 

concluded that patient self-report is the optimal method for resource-use data 

collection in economic evaluations, due to resource coverage and availability (53). 

The following two sections further outline administrative and self-report methods for 

measuring resource-use data and discuss the strengths and weaknesses of each 

approach. 

 

1.4.2.1 Administrative data 

Administrative data encompasses a wide array of sources, including data directly 

from healthcare providers, such as records from individual GP practices, to national 
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databases, where data from multiple healthcare providers are collated in one dataset 

(e.g. the Hospital Episode Statistics (HES) (54)), and healthcare insurance 

companies, which may be more relevant to non-UK based evaluations (49). 

Administrative data may be preferred to self-report data when the participant is 

unlikely to have sufficient knowledge to provide the level of detail required on the 

resources of interest (10). Where participants in RCTs are required to complete 

many questionnaires, collecting information on resource utilisation from 

administrative data can also reduce participant burden. As data are retrieved directly 

from healthcare records, it may be more accurate than relying upon participant 

recall; however, the accuracy of healthcare records is also rarely tested (49).  

 

While at face value it may seem that collecting resource-use data directly from 

administrative data could save time as opposed to collecting self-report data, in 

reality collecting data from multiple sources can be a time-consuming process (49). 

In England, there is no central database where all data of NHS funded healthcare is 

recorded. The variety of potential administrative data sources is highlighted by 

Franklin and Thorn and includes multiple sources for primary care, secondary care 

and mental health care data (49). Administrative datasets are not primarily 

developed with research in mind, as their purpose is for keeping a record of patient 

healthcare and for reimbursement. As such, the dataset may not include all relevant 

information for an economic evaluation and may require substantial data processing 

to transform it into a suitable format for analysis. Oftentimes the collection of all 

relevant data will require collection from multiple sources (49). To access 

administrative data, researchers require the relevant approvals; however, as this is a 

time-consuming and expensive process, particularly if data are being obtained from 

multiple administrative sources, it may not be feasible to use some data sources and 

prepare them for use in an economic evaluation within the scope of an RCT, where 

timelines are not usually informed by the economics (49). 

 

Administrative data available for use in UK-based RCTs primarily relate to healthcare 

resources. Beyond healthcare, the availability and existence of administrative data 

become sparse. Even from the NICE reference case, where an NHS and PSS 

perspective is recommended, while collecting NHS data may be feasible, collecting 

administrative PSS data may be more troublesome (49). Administrative PSS data 
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are less suitable for use in economic evaluations due to reasons including more 

fragmentation in social care provision, less standardisation in coding and absence of 

national data dictionaries (49). When taking a societal perspective, there are also 

likely to be resources for which no administrative data are available, such as informal 

care. 

 

1.4.2.2 Patient-reported data 

In RCTs, patient-reported resource-use data can be collected via self-report, 

interviewer-administration, and proxy completion. Data can be collected 

retrospectively or prospectively. Trial participants can retrospectively report their 

resource use in resource-use questionnaires (labelled resource-use measures 

(RUMs) hereinafter) or in interviews. Prospective data collection includes resource-

use logs and resource-use diaries. While a resource-use diary may be used as the 

primary source of data, a resource-use log is generally designed to act as a memory 

aid for participants to help participants complete RUMs retrospectively, but is not 

collected from participants as a source of data (55). RUMs can include questions 

framed in variety of ways, including open-ended and closed questions, standalone 

questions, tables and skip logic. Skip logic guides respondents through a 

questionnaire and allows them to skip questions that are irrelevant based on 

previous responses (e.g. if a respondent answers ‘no’ to a ‘yes’ or ‘no’ question, they 

would skip a follow-up question that is only relevant to respondents who answered 

‘yes’). 

 

Patient-report is generally considered a less costly and more practical method for 

obtaining resource-use data (49, 53). While ethical approval is required to obtain 

resource-use data from trial participants, it is generally more readily accessible than 

administrative data which is often subject to stringent information governance 

procedures, and subject to delays between resources being used and corresponding 

data being available for research. Trial participants can provide data, without delay, 

on their utilisation of a wide range of resources which may be included in an 

economic evaluation from the societal perspective (49). 

 

Limitations associated with patient-report include comprehension and recall issues, 

patient burden, accuracy, missing data, and insufficient detail for cost estimation. In 
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trials, participants are required to recall their healthcare utilisation over potentially 

long time periods, often ranging from two to six months (9). Extended recall periods 

are associated with reduced accuracy and less detailed information (56). Recall 

issues may be exacerbated for less salient events (e.g. GP visits), when compared 

with more salient events (e.g. hospital admissions), as information may be more 

difficult to recall and as a consequence, responses may be less accurate (56). As 

recall periods extend, telescoping and reverse telescoping may become more 

common (56). The former leads to the inclusion of records from outside the recall 

period, while the latter refers to exclusion of records from inside the recall period 

(56). The optimal recall length may be dependent on the resource and the level of 

detail being measured (57). Deciding on the optimal recall period is a balance 

between recall bias, due to patients forgetting an encounter or incorrectly recalling it, 

and data completeness, where a short recall period is not sufficient to capture 

information from the whole period required (41).  For economic evaluations 

alongside RCTs, these inaccuracies are more problematic if there is a systematic 

difference between trial arms as they lead to biased estimates of cost-effectiveness 

(49).  

 

Missing data is a key limitation that is common when collecting resource-use data via 

self-report (58). Research has found that as the detail that is requested for each item 

increases, so does the amount of missing data (59). However, it is unclear whether 

the reason for this is increased burden leading to none or partial completion, or 

whether patients cannot recall more detailed information about their healthcare (59). 

Increasing the demand on memory by asking for further detail can reduce 

acceptability of a RUM, increase the proportion of missing data and lessen the 

accuracy of reported data (60, 61). 

 

A systematic review of RUMs, with respect to their development and psychometric 

assessment is provided in Chapter 3. The review includes RUMs stored within the 

Database of Instruments for Resource Use Measurement (DIRUM) (62). Prior to the 

introduction of DIRUM, there has long been recognised a paucity of evidence 

focused on resource-use data collection methods and inconsistency in how RUMs 

are described (10, 63, 64). RUMs were rarely published and if they were, they were 

often nested within the appendices of funder reports. DIRUM has increased 
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transparency in resource-use measurement, by providing a repository where 

developers can upload their measure in addition to details on the psychometric 

properties of the measure (62). It has also highlighted a large overlap in the 

questions included in existing RUMs (62).  

 

1.4.3 Valuation of resource-use data 

As reported in section 1.3.3, the value of a resource is the opportunity cost, which is 

defined as the benefits foregone of not using the resources in their best alternative 

use (7). Valuation of resources involves applying relevant prices as a proxy for 

opportunity cost. Under perfect competition, market prices provide reasonable 

estimates of opportunity cost, as a perfect market is likely to be in equilibrium (65). 

However, as healthcare markets are subject to market failure (see section 1.1 for 

further detail), a pareto efficient output is not achieved and market prices are 

distorted so they do not represent opportunity costs (1, 65). 

 

For some resources, such as healthcare contacts and services, there are average 

unit costs available which can be used as an estimate for opportunity cost. For 

micro-costing, some costs may need to be sourced directly from suppliers or from 

hospital finance departments, and staff costs may be sourced from national data 

sources. Unit costs are monetary values attached to each item of resource. For UK-

based economic evaluations there are multiple sources for obtaining unit costs; the 

National Schedule of NHS costs (formerly known as the National Schedule of 

Reference Costs) is commonly used for obtaining secondary care unit costs, the Unit 

Costs of Health and Social Care is commonly used for obtaining primary and 

community care unit costs and the British National Formulary is commonly used for 

obtaining unit costs of prescribed medications (48, 66, 67). Within each source there 

are often multiple unit costs available for valuing resources at various levels of 

granularity. 

 

When taking a broader perspective, identifying unit costs becomes more challenging, 

particularly for ‘non-market’ goods where a cost cannot be directly observed (7). Two 

of the most predominant non-market resources included in economic evaluations 

from a patient or societal perspective are lost time from usual activities and informal 

care (7). Where a price is not available, shadow pricing methodology may be used to 
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estimate a monetary value for ‘non-market’ resources which is then used as an 

estimate of opportunity cost (65). For the valuation of informal care, methods include 

contingent valuation to measure willingness-to-pay or willingness-to-accept, the 

opportunity cost method where informal care is valued as wages foregone; and the 

replacement cost method where informal care is valued using professional care 

prices, which is the nearest substitute for informal care (25, 68). 

 

1.5 Rationale and objectives of this thesis 

1.5.1 Rationale for this thesis 

Research in the area of resource-use measurement has trailed behind outcome 

measurement research (10). For outcome measurement, there is a precedent for the 

psychometric assessment of outcome measures, with guidelines provided in the 

consensus-based standards for the selection of health status measurement 

instruments (COSMIN) taxonomy of measurement properties (69), and the 

development of condition-specific standardised core outcome sets, which include the 

minimum set of outcomes that should be measured and reported in all trials of a 

condition (70). Uptake of these standards has not yet translated to resource-use 

measurement. At present there is a lack of consistency in the way resource 

utilisation is measured, with researchers developing bespoke RUMs for each new 

trial, or adapting existing RUMs (9). This lack of standardisation inhibits the 

comparability of results across trials, which impedes the ability of decision makers to 

efficiently allocate resources across the healthcare system (71). Several reviews of 

RUMs have been conducted and have highlighted that psychometric assessment is 

rarely performed (9, 50, 51, 72). For the minority of RUMs where psychometric 

assessment has been performed, it is most commonly conducted by validating the 

RUM with administrative data and often only includes a subset of items from the 

RUM where administrative data are available (51). Validating against another data 

source may be considered insufficient, as this is only a test of criterion validity 

(assuming administrative data is considered a ‘gold standard’ compared with self-

report data); for outcome measures it is first important to assess the content validity 

of an instrument to ensure it is relevant, comprehensive and comprehensible (73). 

 

To date, the most commonly employed and extensively validated RUM is the Client 

Service Receipt Inventory (CSRI) (72, 74, 75). The CSRI was originally designed to 
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be interviewer-administered for collecting data on the health and social care 

utilisation of people with mental health problems (74). Several other categories were 

collected including accommodation, employment and informal care (74). Since the 

inception of the CSRI, it has been translated for use in a wide range of countries, 

patient groups, and modes of administration (10, 75). When citing the CSRI, many 

researchers report using a modified or adapted version; however, it is rarely clear 

what modifications have been made and whether modifications inhibit the validity of 

the results obtained. The lack of clarity also hampers the ability to make 

comparisons across trials. 

 

The annotated cost questionnaire for completion by patients (ACQP) was developed 

in response to health economists indicating it would be a valuable resource (76). 

Despite this, uptake has been low. The reason for this is unclear; however, it has 

been speculated that there may be issues with usability, as preparation of the 

measure for use in a trial involves the formulation of the RUM from a large battery of 

questions, provided in a lengthy document (71). Other standardised RUMs have 

been developed for specific conditions; however, uptake of such measures has also 

been limited (71). 

 

In a review of methods for conducting economic evaluation alongside RCTs, Hughes 

et al. highlighted a need for more robust methods for collecting resource-use data, 

which would increase the accuracy of results from which valid conclusions can be 

drawn (44). Assuming self-report is likely to continue to be the most commonly used 

data collection method for resource-use data in RCTs due to time constraints, 

expense and coverage of alternative data sources, a new generic standardised 

RUM, that has undergone a thorough development and assessment process, could 

be a valuable resource (49, 53). Creating a generic standardised RUM that could be 

used in all trials, irrespective of the clinical setting, patient group and intervention 

under study, would increase transparency and enhance the comparability of results. 

A new RUM would require a balance between standardisation, to facilitate 

comparison of results across trials, and flexibility, to encourage uptake among 

researchers, as there may be resources that are pertinent to capture in some trials, 

that are not relevant to others, and the level of granularity required for each question 

may vary by trial, dependent on the precision required for costing (77). While 
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different resources and sectors may be relevant across conditions, increased 

standardisation could be implemented for disease groups, as relevant resources are 

likely to be consistent within disease groups. 

 

Key considerations in the development of a new RUM would be to ensure it is well-

utilised by researchers and well-received by participants in trials. To encourage 

uptake of a new RUM, the instructions should be clear and concise, with usability 

testing conducted to allow the identification of any impediments to use. In addition to 

establishing a RUM that is fit for purpose, increasing uptake of a new RUM would 

involve creating awareness among potential users of the new RUM and the 

advantages it could offer over existing methods. Once the RUM has been adopted in 

a trial, the extensive development and assessment process would help to ensure 

questions are concise, comprehensible and acceptable to patients, which could 

improve the quality of data obtained (78). Consideration of how data will be costed at 

the development stage could also mean that data obtained from the RUM should be 

easy to value using available unit costs, particularly for concise questions which do 

not require free-text responses. 

 

1.5.2 Objectives of this thesis 

A well-utilised, standardised generic RUM, designed for self-completion, does not 

currently exist. Research has suggested that a concise list of key healthcare 

resources could encapsulate the majority of total costs (78). In a Delphi consensus 

survey conducted prior to this PhD, described in detail in Box 2.1, health economists 

identified ten core items, listed in Table 4.1, that should be collected in all trial-based 

economic evaluations (71). The aim of this PhD research was to develop these items 

into, and perform initial validation of, a new standardised, generic modular RUM 

(ModRUM), that can be used for measuring healthcare utilisation data in economic 

evaluations conducted alongside UK-based RCTs. In Table 1.1, the design 

principles of ModRUM and the purpose of each principle are outlined. With reference 

to the results of the Delphi study, I outlined the design principles, which were 

subsequently refined and agreed in collaboration with the research team (PhD 

supervisors) (71). To meet my aim of developing and performing initial validation of 

ModRUM, the objectives of my research were to: 
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1. Systematically review the development and assessment of existing RUMs 

(Chapter 3). 

2. Design a prototype of ModRUM from items identified in the Delphi survey (71) 

(Chapter 4) 

3. Design a ModRUM User Guide (Chapter 7) 

4. Assess whether ModRUM: 

a. appears to measure what it is intended to measure (face validity) (Chapter 5) 

b. measures all important and intended resources (content validity) (Chapter 5 

and Chapter 6) 

c. is acceptable to patients (Chapter 6 and Chapter 8) 

d. is suitable for costing purposes in trial-based economic evaluations (Chapter 

5, Chapter 7 and Chapter 8) 

e. is feasible to adapt for use in trial-based economic evaluations (Chapter 7) 

f. correlates to other constructs as hypothesised (construct validity) (Chapter 8) 

g. produces results that adequately reflect a ‘gold standard’ (criterion validity) 

(Chapter 8). 
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Table 1.1 Design principles of ModRUM 

Design principle Purpose 

Standardised 
To increase consistency in the way resource-use data is 

captured, which will improve the comparability of RCT results. 

Generic 
To be relevant for collecting resource-use in a wide range of 

RCTs of healthcare. 

Flexible 

To increase uptake, by allowing users to make pre-defined 

adaptations, including adding bolt-on modules, to ensure 

relevance for a wide range of healthcare RCTs. 

Precise 

To allow for more detail to be captured for key cost drivers or 

highly utilised resources, for increased accuracy in cost 

estimates. 

Concise To minimise patient burden and reduce missing data. 

Comprehensible 
To minimise patient burden, improve accuracy and reduce 

missing data. 

Transparent 
To allow greater clarity of what and how resource-use data 

have been captured. 

 

 

1.6 Chapter summary 

In this chapter, I have outlined the context, and overall aim of this thesis, which is to 

develop and perform the initial validation of a new modular RUM (ModRUM) which 

can be used to collect participant-reported healthcare resource-use data in a wide 

range of economic evaluations alongside RCTs. In the following chapter, I provide an 

overview of the methods used in this thesis. More detailed methods are provided in 

chapters that follow the methods chapter.
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Chapter 2 Methods overview 

 

2.1 Chapter overview 

This chapter is separated into four sections. In section 2.2, the desired properties of 

a measurement instrument are defined. The relevance of each property to a RUM is 

also considered. In section 2.3, the theoretical position from which this PhD is 

conducted is described, followed by a summary of literature on RUM development 

and a summary of general guidance on instrument development. In section 2.4, the 

aims and methods of this PhD research are outlined. The chapter is concluded in 

section 2.5. 

 

2.2 Instrument properties 

Prior to administering a new instrument, it is important to establish that the 

instrument is suitable and valid for measuring the construct it is intended to capture, 

in the target population. In Table 2.1, I have summarised definitions from several 

sources which define the desirable properties of an instrument (11, 69, 73, 79-81). 

To my knowledge, there does not exist a well-defined list of desirable properties of a 

RUM; the list below was informed by literature advising on health measurement 

scale and patient-reported outcome measure (PROM) development. There are 

distinct differences between outcome measures and RUMs, which are outlined 

further in the next paragraph. As a result of these differences, some properties that 

are considered important for an outcome measure may not be considered relevant 

for a RUM. Properties that I did not consider relevant to RUMs are indicated in Table 

2.1. Further information on the properties I considered to be relevant to the 

development of ModRUM is reported in sections 2.3.3.1 to 2.3.3.4. 

 

When completing a PROM, individuals typically report their health on a range of 

health dimensions (21). PROMs “do not include biomedical measures” but “they can 

assess symptoms, function or well-being” (21) (pg.14-15). PROMs typically measure 

unobservable constructs, including unidimensional (e.g. pain) and multidimensional 

constructs (e.g. health-related quality-of-life) (11). Summary scores of health are 

then estimated by applying numerical scoring systems to individual responses (21). 

PROMs, and specifically generic preference-based measures from which QALYs 
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can be generated for economic evaluations, are generally concise and are collected 

at intervals (e.g. every 3 months), with interpolation the accepted method to estimate 

QALYs over the whole study-period. In contrast, RUMs are often lengthy and are 

administered at several time periods throughout a trial, with the aim of capturing all 

resource utilisation over the entire trial period. Interpolation of resource-use data is 

less preferable than data collection that covers the entire trial period, as intermittent 

resource-use data can lead to biased estimates, as rare, high-cost events (e.g. 

inpatient stays) may or may not be observed within the data collection period (82). 

Data collected in RUMs are used to estimate total costs, by applying unit costs to 

each resource, and summing costs across resources. Once developed, adaptation of 

a PROM is not typically considered acceptable. In contrast, items included in RUMs 

may need to evolve over time to reflect changes in health services (e.g. NHS 111 

replaced NHS Direct in England in 2014). 
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Table 2.1 Properties of health measurement instruments 

Property Definition1 

Content 

validity 

While some attributes can be directly measured (e.g. blood 

pressure), others cannot (e.g. anxiety) (79). For the latter, we can 

only observe behaviours that are hypothesised to be associated 

with the attribute. Behaviours (e.g. going to work despite illness) 

can inform factors (e.g. motivation) associated with an attribute, 

and the factors can be referred to as a ‘construct’ or ‘hypothetical 

construct’ (79). 

 

Content validity is the extent to which the content of an 

instrument adequately covers the important and relevant aspects 

of the construct it is intended to measure (69, 79-81). Content 

validity is considered to be the most important psychometric 

property, as the assessment of other properties cannot be tested 

until it has been established that the measure is relevant, 

comprehensive and comprehensible (73). 

Face validity 

The extent to which, on the surface, an instrument appears as 

though it measures what it is intended to measure (69, 79). While 

analogous to content validity, face validity is a complementary 

property that should also be tested (81). 

Construct 

validity 

(hypothesis 

testing) 

Assuming that hypotheses are valid, the extent to which scores 

obtained from an instrument are consistent with predicted 

hypotheses about the relationship between the instrument and 

other variables or instruments (69). It can encompass convergent 

validity (the instrument should be related to other variables and 

instruments which measure the same construct) and discriminant 

validity which includes divergent validation (there should be no 

relationship with unrelated constructs) and known group 

validation (the instrument is able to discriminate between groups 

where a difference in outcome is anticipated) (69, 79). 

Construct 

validity 

(structural 

validity) 

The extent to which scores of an instrument adequately reflect 

the dimensions of the construct it is designed to measure (69). 

Only relevant for multi-item PROMs (69). 



 

28 
 

 

Table 2.1 continued 

Property Definition1 

Construct 

validity (cross-

cultural validity) 

When an instrument is translated or adapted for use in a 

different language and/or culture, this property is concerned 

with whether the adapted instrument is an adequate reflection 

of the original instrument (69). Scores from equivalent 

questions in adapted and original versions of an instrument 

should be the same for patients with the same severity of 

illness (11). Different scores would suggest that the items 

measure different things for different populations (11). 

Criterion validity 

The extent to which the scores of an instrument correlate with 

an accepted ‘gold standard’, where the ‘gold standard’ is 

considered to measure the construct of interest accurately (69, 

79, 81). Criterion validity can be divided into concurrent validity 

and predictive validity (79). The former considers the 

correlation between instruments administered at the same 

time, the latter considers the new measure against a ‘gold 

standard’ which will be available at a later date (79). Some 

have contested whether ‘gold standards’ actually exist for 

health measurement, with the only exception being a longer 

version of an instrument (81). In the absence of a ‘gold 

standard’, assessment of the relationship of two instruments 

measuring the same construct, can be labelled as the 

assessment of construct validity (convergent validity). 

Responsiveness 

Over time, a change in the construct of interest should be 

detected by an instrument designed to measure the construct 

(69). Responsiveness differs from validity, as in validity testing 

the focus is on assessing the validity of a single score at one 

point in time, whereas for responsiveness the focus is on 

assessing the validity of a change score (11). Responsiveness 

has been used interchangeably with ‘sensitivity to change’, with 

some describing a distinction between the two related to 

whether the change is important or meaningful (79).  

Reliability 

(including  

test-retest, inter-

rater, intra-rater) 

Assuming circumstances remain the same, the extent to which 

scores are reproducible when an instrument is administered at 

different times (test-retest), to different raters at the same time 

(inter-rater) or to the same rater at different times (intra-rater) 

(69, 79). For a self-report instrument, it is relevant to assess 

reliability via test-retest reliability. 
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Table 2.1 continued 

Property Definition1 

Reliability 

(internal 

consistency) 

The extent to which items are interrelated (69). Relevant to 

instruments where multiple items are designed to measure the 

same dimension (e.g. physical function) (79). 

Interpretability  

The extent to which qualitative meaning (e.g. minimally clinically 

important difference) can be applied to quantitative scores or 

change in scores from an instrument (69, 81). Historically, 

interpretability is an issue with PROMs rather than more 

objective measures (e.g. blood pressure) (81). 

Acceptability 

The acceptability of an instrument concerns respondent burden 

and considers aspects including completion time and difficulties 

in responding (81). Acceptability can be indicated via instrument 

response rates and item completion rates (81). 

Feasibility 

The extent to which it is feasible, with reference to time and cost, 

for a researcher to administer and analyse instrument 

responses, and for a respondent to complete the instrument (79, 

81). 

Precision 

The extent to which an instrument has a sufficient number of 

response categories to make distinctions between health states 

(81). Relevant to PROMs (81). 

1: Definitions included in this table are summarised from several sources, exact 
terminology and definitions vary in the literature. 
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2.3 Instrument development 

In their comprehensive guide to the development of health measurement scales, 

Streiner and Norman assert that the process of developing an instrument is a 

laborious, time-consuming and iterative process that involves the use of both 

qualitative and quantitative methods (79). In section 2.3.1, the theoretical position 

from which this PhD is conducted is described. In section 2.3.2, literature which 

provides guidance on RUM development is summarised. Compared with other fields 

there is a paucity of literature on RUM development methods. As many of the 

properties of health measurement scales are also desirable for RUMs, in section 

2.3.3, relevant guidance and methods from other fields, including PROM and core 

outcome set (COS) development, are summarised. 

 

2.3.1 Theoretical position of the research 

Prior to this PhD research, my research predominately consisted of employing 

quantitative methods to perform economic evaluations alongside RCTs. Research in 

economics is most often performed under a positivist epistemological paradigm, 

which is the belief that there is a single reality which can be researched (83, 84). 

From literature on RUM and health measurement scale development, it was evident 

that a comprehensive approach to the development and assessment of a RUM 

should involve both qualitative and quantitative methods (11, 79, 85). To employ 

these methods and meet the aims of this PhD thesis to develop and assess a new 

RUM, this PhD research aligns with a theoretical perspective of subtle realism (83), 

as advocated in previous health economics research which combines quantitative 

and qualitative methodology (86). This approach acknowledges that there is an 

independent, knowable reality; however, as researchers it is not possible to access 

this reality or represent it with certainty (83). Instead, it is only possible to provide a 

representation of the reality, which relies on the perspectives or cultural assumptions 

of research participants and is likely to be influenced by the observations and 

assumptions of the researcher (83). Using this approach, I was able to employ 

qualitative and quantitative methods to develop a version of ModRUM, that may not 

be the ‘right’ (only possible) version of ModRUM, but is a credible version that 

includes items that are relevant and acceptable to the study population.  
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2.3.2 RUM development procedures 

Relative to health measurement scale development, there is a lack of literature which 

describes the process of developing a RUM. There are several journal articles, that I 

am aware of, where some information on the development and assessment steps for 

a RUM are provided. I have summarised these articles in Table 2.2, where the 

information provided in each article has been divided under two development steps: 

‘item identification and formulation’ and ‘piloting and psychometric assessment’. 

Each article is also described below, in further detail. 

 

The first article, by Chisholm et al. (2000), is not defined by the authors as a 

guidance document but rather reports on the development of an adapted version of 

the CSRI (the Client Socio-demographic and Service Receipt Inventory – European 

Version (CSSRI-EU)) (75). Within the article the authors included a table detailing 

the stages of development for an instrument designed to collect resource-use data. 

Although the stages of development were defined, limited detail was provided on the 

assessment of measurement properties during these steps. The only measurement 

properties included in the table were face validity and semantic equivalence (cross-

cultural validity). However, in the discussion, the authors indicated that the paper 

reported on the earlier stages of development, and assessment of reliability and 

validation with an alternative source (criterion validity) should follow in further 

research. In the DIRUM listing for the CSSRI-EU, evidence of criterion validity is 

reported and a link to a publication by Patel et al. provided, which describes a study 

comparing data collected via the CSRI, which the CSSRI-EU was adapted from, and 

primary care records (87). 

 

In 2010, Ridyard and Hughes systematically reviewed the health economics 

methods of 85 publications citing Health Technology Assessment (HTA) studies 

reporting an economic analysis using patient-reported resource-use data (9). From 

their review of methods employed in existing studies, the authors devised a good 

practice checklist for resource-use data collection in HTA trials. The checklist starts 

from selecting the appropriate perspective (e.g. healthcare provider perspective) to 

standards for reporting the results of an economic evaluation. The authors state that 

items for inclusion “should be identified a priori from consultation with health-care 

professionals, pilot studies, or literature searches” to identify main cost-drivers, 
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provide justification for included resources and achieve external validity (9) (pg.871). 

They state that if patient-report is selected as the appropriate source of resource-use 

data, piloting should be performed to assess clarity, ease of use, completion rates 

and inform main cost-drivers. They also indicated that where feasible, validation with 

administrative data should be performed.  

 

In 2013, Thorn et al. summarised the themes raised at a workshop on resource-use 

measurement of patient level data in UK-based economic evaluations (10). The 

authors summarised the decisions, challenges and processes associated with the 

development and application of RUMs. Decisions to be made included defining the 

perspective, who to obtain data from (e.g. self-complete or proxy complete) and 

recall period. They defined multiple procedural steps which included item 

identification and formulation, and an iterative process of assessment and testing. 

Methods reported in the article included clinician and patient focus groups during 

item identification, cognitive interviewing with patients or volunteers and patient 

piloting. The authors outlined the following properties to assess during the process: 

validity (face, content and criterion), acceptability, completion time (respondent 

burden) and reliability (such as test-retest). Detailed descriptions of the methods 

suggested were beyond the scope of the article; however, the authors cited several 

textbooks where the methods are comprehensively described (79, 88, 89). 

 

Most recently in 2021, Janssen et al. summarised literature on aspects and 

challenges to consider for resource-use measurement, which included things to 

consider when developing a RUM (46). While information on item selection was not 

covered, reference to item formulation was considered with the authors stating that 

validation is required to assess whether participants have the same understanding of 

terminology included in a RUM, which would be required for a RUM to have content 

validity. The article also details the relative advantages and disadvantages of 

alternative modes of administration, and discusses whether resource use related to a 

specific condition or all resource use should be captured. For RUMs, the article also 

asserts that the measurement properties of the RUM, that is validity and reliability, 

should be considered. 
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Table 2.2 RUM development and psychometric assessment steps 

Summary of 

steps 
Chisholm et al. (2000) (75) 

Ridyard and Hughes 

(2010) (9) 
Thorn et al. (2013) (10) 

Janssen et al. (2021) 

(46) 

Item 

identification 

and 

formulation 

- Identification of the main 

desirable characteristics of 

a measure in this area. 

- Examine existing 

measures and select a 

measure to adapt or 

develop a new measure, 

aiming for face validity. 

- Translation to other 

languages. 

- Focus groups to refine the 

content and translated 

version. 

- Identification of 

resource use items, 

including main cost-

drivers, through 

discussion with 

healthcare 

professionals, literature 

searches or pilot 

studies. 

- Identify items for inclusion, 

including main cost-drivers via 

literature review, identification 

of existing measures and 

focus groups with healthcare 

professionals and patients. 

- Compare, contrast discuss 

existing questionnaires, agree 

on cost-drivers, agree on 

scales and draft measure. 

- Terminology of items 

should be validated to 

assess whether 

interpretation is as 

expected (content 

validity). 

- Consideration given to 

mode of administration, 

recall period and type 

of resources to capture 

Piloting and 

psychometric 

assessment 

- Assess performance of 

the measure with respect to 

response rates, ease of 

completion, preferred 

aggregation. 

- Make further revisions, 

ready for widespread use. 

- Patient/carer piloting to 

test clarity, ease of use, 

completion rates and 

determine the main cost 

drivers. 

- Assess validity via 

comparison to 

alternative of resource 

use data collection 

methods. 

- Cognitive interviewing of 

patients/volunteers to assess 

acceptability, content validity, 

completion time and 

administration mode. 

- Revise draft instrument (with 

content and face validation). 

- Reliability testing with 

patients/volunteers. 

- Patient piloting to test 

reliability and criterion validity. 

- Assessment of the 

psychometric quality, 

including validity and 

reliability, required, 

potentially validating 

using multiple methods 

for collecting resource-

use data. 
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2.3.3 Instrument development procedures 

The articles summarised in the previous section highlight that some guidance on 

RUM development and assessment is available; however, the literature is limited to 

outlining an approach to take, without detail on how to operationalise the information 

to develop and test a RUM. As such, this section reports on guidelines to develop 

health measurement scales, PROMs and COSs, which I utilised to formulate the 

approach to RUM development implemented in this PhD research. 

 

In their highly cited textbook on health measurement scale development, Streiner 

and Norman suggest that the development process should include item generation, 

testing and revision of items, and testing of reliability, generalisability and validity 

(79). In the development of PROMs, de Vet et al. defined six intertwined steps 

including: [1] construct definition, [2] item development, [3] response option 

development, [4] pilot testing, [5] field testing and [6] evaluation of measurement 

properties (11). A summary of the best practices in PROM development and content 

validation are also provided in two International Society for Pharmacoeconomics and 

Outcomes (ISPOR) task force reports (80, 85). 

 

As the steps listed above are in the context of health measurement scale and PROM 

development and assessment, some may be deemed irrelevant for the development 

of a RUM. For example, field testing, where the aim is to reduce items and assess 

the structure of data, potentially using techniques such as factor analysis, is only 

relevant to multi-item measures of unobservable constructs (11). I judged the 

following steps to be relevant and important to undertake during the development of 

a RUM: [1] item identification, [2] RUM formulation (including instructions, questions 

and response options), [3] psychometric assessment (including face validity, content 

validity, suitability and acceptability) and [4] piloting (user testing, with further 

assessment of psychometric properties). In the sections below, methodological 

options and considerations are presented for each step. 

 

2.3.3.1 Item identification 

Once the phenomenon to be measured has been defined, it is important to ensure 

that all important and relevant items are included so that the instrument formulated 

has content validity (79). Item development has already been highlighted as an 
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important stage in the RUM development process as it allows the identification of key 

cost drivers (9). For multi-item measurement instruments, recommendations for the 

identification of items include literature reviews, reviews of existing instruments and 

expert clinical opinion (11). For instrument development, patients with the condition 

of interest may also be involved in the item identification process via qualitative 

methods including focus groups and interviews (79). Clinicians may also participate 

in qualitative studies including interviews and focus groups, or they may be observed 

in clinical practice (for example, to identify items to micro-cost surgery) (79). 

Inclusion of both patients and clinicians may be appropriate, as patients can provide 

insight into subjective elements of a condition, while clinicians can provide insight 

into the outward signs and symptoms of a condition (11). Use of the appropriate 

methods during item development can contribute to the content validity of an 

instrument, if all relevant items are identified (79). Qualitative methods are 

advantageous in the early stages of developing an instrument as they are more 

flexible and allow for greater exploration than quantitative methods, with 

considerably smaller sample sizes (90). They allow research questions to be 

answered that could not be answered via quantitative research (90). 

 

Items for inclusion in ModRUM were initially identified in a Delphi study conducted 

prior to this PhD research by several members of the supervisory team (Thorn, 

Noble and Hollingworth) and colleagues (71). The aim of study was to: 

“identify a minimum set of core resource items that should be included in a 

standardised adult instrument for UK health economic evaluation from a 

provider perspective” (71) (pg.640). 

A summary of this study is provided in Box 2.1. The authors recommended that the 

new RUM would have a modular structure with a core healthcare module, including 

the 10 items identified in the Delphi study (71). The authors suggested optional 

extended modules could be developed, including depth questions which would allow 

the end-user to capture more detail on items included in the core module, and 

healthcare resources that did not make it through the final round of the Delphi study 

(e.g. paramedic contacts) (71). They also suggested bolt-on modules which would 

increase the breadth of the RUM, covering sectors such as social and residential 

care, which may not be relevant to capture in all trials (71). 
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As the aim of the Delphi study was to identify a standardised core set of items for a 

generic RUM, the authors drew parallels with the process of developing a COS (71). 

COSs are standardised sets of outcomes that should be collected at a minimum for 

trials in specific clinical areas (91). Following the Delphi study that preceded this 

PhD, recommendations for the development of COSs were published, which 

included three domains: [1] scope specification requires the specification of the 

setting, health condition, population for which the COS is relevant (92); [2] 

stakeholders involvement requires the involvement of potential users (i.e. health 

economists for a RUM), clinicians and patients in the COS development process; [3] 

consensus process requires a transparent, rigorous and unbiased consensus 

process, which includes the initial identification of a list of potential outcomes (or 

items in the case of a RUM) and the consensus procedures (e.g. pre-defined criteria 

for inclusion, omission and addition of outcomes) (92). The most appropriate method 

for developing a COS has not been determined; however, the Delphi technique, 

often in combination with other methods has become the most popular approach for 

COS development (70, 93). During a Delphi study to develop a COS, participants 

who are considered to have the relevant expertise are sent a survey and asked to 

provide their opinion on inclusion of outcomes (94). Following the first round, 

participants are presented with their opinions alongside group feedback from the 

previous round and are asked whether their opinion has changed or not (94). 

Rounds are repeated until consensus is reached (94).  

 

The Delphi study that proceeded this work had strengths in that the authors recruited 

45 participants, with low attrition between rounds, pre-defined consensus criteria and 

clear consensus for the final items (71). While the sample was representative in 

some respects (e.g. varied NHS research experience), there was low representation 

from non-academic health economics (<7 percent) (71). A further potential issue with 

the survey, was that items were considered individually, as opposed to in the context 

of other items being captured (71). In the final consensus meeting, items were 

considered together but only one member of the Delphi panel was able to attend this 

meeting alongside the research team (71). 
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Box 2.1. Summary of the Delphi study conducted by Thorn et al.  (71) 

The study was conducted in three phases. In phase one, items were extracted 

from 59 existing instruments that were used in RCTs of health interventions. 

Similar items were combined, and non-NHS or PSS items were dropped. The 

resulting list of 60 items formed questions for the Delphi survey. 

 

In phase two, 45 practising health economists took part in round one of the Delphi 

survey, where they rated the importance of items for inclusion in a core 

standardised set of resource use items from an NHS and PSS perspective. Items 

were retained if they met prespecified criteria. In round two, participants were sent 

the revised list of 34 items alongside their original score and the median score of 

all participants and a summary of relevant comments from round one. Forty-two 

participants rerated items in round two. Items were retained if they met 

prespecified criteria. 

 

In phase three, members of the research team and one Delphi participant attended 

a meeting to agree items for a brief standardised RUM. The group agreed on ten 

items that made up a core set of healthcare resource items of a new standardised 

RUM, that may be relevant for most trials, conditions, and patient groups. They 

also identified items that could form extended and bolt-on modules. 

 

2.3.3.2 Instrument formulation 

When formulating an instrument from a list of items, it is important to consider 

comprehensibility, clarity and conciseness (11). With respect to comprehensibility, 

things to consider include: reading level, ambiguity, double-barrelled questions, 

jargon and value-laden words (79). A balance should be sought when deciding the 

length of items, so that they are as concise as possible, without losing meaning (79). 

A further consideration, which applies to RUMs, is heterogeneity of items, which for a 

RUM is required to omit the issue of double-counting (79). Formulation of an 

instrument also requires response options to be developed, which may be a more 

onerous task for PROMs than RUMs, as developers also need to consider how to 

scale responses and how overall scores will be estimated from responses to items 

(11, 79). 



 

38 
 

 

 

2.3.3.3 Psychometric assessment 

To explore the process of answering questions and identify problems with items, in 

health measurement scale development several cognitive methods have been 

derived from the field of psychology, to use with representatives from the target 

population, including “rephrasing, double interviewing, thinking aloud interviews, and 

probing” (79) (pg.123). In a rephrasing interview, participants are asked to rephrase 

questions using their own words, while in a double-interview, participants complete 

the instrument and the researcher asks follow-up questions on several items to gain 

greater understanding on how questions were answered (79). ‘Think-aloud’ 

interviews involve respondents completing questionnaires while verbalising their 

thought processes (88). Probing can be performed concurrently or retrospectively to 

instrument completion, to gain greater understanding or clarity about answers 

provided and to ask about areas of interest to the researcher (88). Concurrent 

probes avoid retrospection problems but have the potential to influence answers to 

subsequent questions, retrospective probes can overcome this interviewer-imposed 

bias as minimal input is required from the interviewer during questionnaire 

completion (88).  

 

For PROM development, agreement was reached in a consensus study that 

cognitive interviewing, using think aloud and/or verbal probing, should be undertaken 

to complete the content validation process of an instrument prior to quantitative 

testing of other measurement properties (85). Cognitive interviewing provides the 

opportunity to assess comprehension of the wording and formatting of an instrument, 

and evaluate the comprehensiveness to confirm that no important items are missing 

(85). Sampling strategies for cognitive interviewing studies should target the patients 

who are similar to those likely to complete the instrument in an RCT, with purposive 

sampling to recruit patients who are likely to offer unique perspectives (e.g. for 

ModRUM, patients who have accessed different services) and patients who are 

more likely to experience difficulties comprehending or completing the instrument 

(85). There is no set sample size for such studies; however, the number of interviews 

may be higher for more complex instruments and for more diverse target populations 

(85). 
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For the assessment of content validity within cognitive interviews, analysis using a 

standardised classification scheme based on Tourangeau’s survey response model 

has been recommended (85, 89). The classification scheme breaks down the 

cognitive process of answering questions into four actions including comprehension 

of the question, retrieval of information over the recall period, judgement of what is 

relevant or irrelevant and response formatting (89). There are also a range of 

approaches that can be used to analyse interview data qualitatively, including some 

that are inductive and theory generating (e.g. grounded theory) and others that are 

deductive, where theory or hypotheses are tested, with pre-developed classification 

systems (e.g. content analysis) (95). The constant comparison technique, which 

draws on grounded theory, has been used to assess opinions about economic 

outcome measures following completion of such measures (96). Techniques of 

constant comparison involve continual comparison of participant responses and 

emerging themes, to develop key patterns and themes, to enhance understanding 

(97, 98). 

 

2.3.3.4 Pilot testing 

Pilot testing, with representatives from the target population, provides the opportunity 

to identify and rectify problems with an instrument prior to wider usage (11, 79). It is 

often conducted when an instrument is almost in its final format (11). In comparison 

to qualitative methods that are used in earlier development stages for item 

identification and content validation, a larger quantitative study permits the 

assessment of other measurement properties including feasibility, acceptability 

(completion and response rates), construct validity, criterion validity and reliability, 

which are defined in Table 2.1 (11). Assessment of missing data in a larger study 

can also reveal whether there are issues with particular items, which may provide an 

indication of respondent burden (11).  

 

2.4 Research methods  

In this section, the aims and methods of each chapter are summarised. More detail 

is provided in each chapter. Figure 2.1 provides an overview of the steps taken to 

develop and assess ModRUM. 
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Figure 2.1 PhD aims and methods, by RUM development and assessment step 
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2.4.1 Review of RUMs 

In the absence of comprehensive guidance on RUM development, the aim of the 

review, reported in Chapter 3, was to identify: 

1. what methods have been employed in the development of existing RUMs 

which were designed to capture healthcare utilisation from patients, 

2. what psychometric properties have been assessed for included RUMs and 

3. what methods were used to perform psychometric assessment. 

 

The review followed the four phases outlined in the Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses (PRISMA) flow diagram for systematic 

reviews: [1] identification, [2] screening, [3] eligibility and [4] inclusion (99). To 

identify records reporting the development of RUMs for inclusion in the review, first I 

conducted an extensive search of multiple sources including DIRUM (62), electronic 

bibliographic databases and reference searching. Next, I conducted title and abstract 

screening of identified records, followed by full text eligibility assessment. Articles 

were included if they were original research that included details on the development 

of a RUM that was primarily developed for costing healthcare within economic 

evaluations, designed for retrospective data collection, and primarily designed for 

self-report by adults. Articles were not included if they were not published in the 

English language, not freely available via the University of Bristol library or published 

only as a conference abstract. 

 

From included articles, I extracted information on RUM characteristics, development 

steps and psychometric assessment. RUM characteristics included year of 

publication, country/setting, population and administration mode. Development steps 

included item development and pilot testing. Psychometric assessment included 

validity (content, face, criterion, construct) and reliability. I performed a narrative 

synthesis for each development step and psychometric property. 

 

2.4.2 Designing ModRUM 

Items for the core healthcare module of ModRUM were identified in a Delphi 

consensus survey (71); however, this process did not establish how questions 

should be formulated from the items. The aim of the research conducted in Chapter 

4 was to: 
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1. review existing RUMs, to identify how questions are formulated and what 

terminology has been used in existing RUMs and 

2. formulate prototypes for the core and core and depth healthcare modules of 

ModRUM. 

 

All questions that related to one of the ten core items (Table 4.1) identified in the 

Delphi study were extracted from RUMs stored within DIRUM that were designed for 

use with adult participants. For each RUM, details on each item were extracted and 

recorded on a spreadsheet in Microsoft Excel. Information extracted included 

question wording (e.g. GP description), layout (e.g. skip logic) and formatting (e.g. 

bold font). The number and percentage of RUMs using each option were estimated. 

 

The research team were sent a summary of all options and the number of RUMs 

using them. For each detail, members of the research team independently indicated 

whether they had a preference. I then led team meetings where I presented collated 

preferences and the team agreed on question details and identified details which 

required patient input. Based on agreed details, I drafted the core, and core and 

depth modules of ModRUM, following questionnaire design principles, such as 

keeping questions concise without losing meaning and avoiding jargon (79). To keep 

the core module concise, the initial version was kept to one-page and no questions 

were included which required free text responses. The core and depth module was 

designed to offer flexibility to the end user and allow them to capture more detail for 

more accurate costing. This included questions which required free text responses 

(e.g. clinic type). An iterative process followed, which involved presenting the 

modules at team meetings, agreeing on revisions, re-drafting the modules, and 

taking them back to the team.  

 

Once the team agreed that the modules were ready for feedback from beyond the 

research team, I sent them via email to two independent researchers, based at the 

University of Bristol, who were experienced in PROM development. Informal face-to-

face meetings were arranged, where I met with each researcher individually to ask 

for feedback. I summarised the feedback and presented it to the research team. 

Final revisions were agreed and subsequently implemented prior to formal testing. 
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Input was also sought from an external design agency. Based on the specifications I 

provided, the agency prepared a logo and enhanced the aesthetics of ModRUM. An 

iterative approach was followed until the research team and I were satisfied with the 

design of ModRUM and the logo. 

 

2.4.3 Qualitative interviews with health economists 

The aim of the research reported in Chapter 5 was to: 

1. test the face and content validity of ModRUM and  

2. assess whether ModRUM was suitable for costing purposes in economic 

evaluations.  

 

Qualitative interviews were conducted with UK-based health economists, who were 

identified as co-authors on NIHR reports, which detailed economic evaluations 

conducted alongside RCTs. A purposeful sampling strategy with maximum variation 

was used to recruit experienced ‘information rich’ (particularly knowledgeable and 

experienced in the area of interest) health economists with a range of characteristics, 

based on funding stream, workplace, geographical region, research project setting, 

and disease area/condition/preventative intervention (100). I sent invitations via 

email and arranged telephone interviews with health economists who agreed to 

participate. 

 

During semi-structured qualitative interviews, I asked participants pre-defined 

questions from a topic guide, which I prepared prior to interviews. The topic guide 

included questions on the relevance, clarity, conciseness, and omission of items and 

whether ModRUM appeared to measure what it was intended to measure (79, 101). 

Using a responsive interviewing approach, I was able to be “flexible and adaptable” 

and gain greater understanding of participant responses (102). Interviews were 

audio-recorded and transcribed. Analysis drew on methods of constant comparison 

to identify themes (98, 103). I presented findings, grouped under key aspects of 

feedback with relevant illustrative quotations, to the research team, and adaptations 

to ModRUM were agreed. 
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2.4.4 Patient ‘think-aloud’ interviews with retrospective verbal probing 

The aim of the research reported in Chapter 6 was to: 

1. test the content validity of ModRUM and 

2. test the acceptability of the content, length and layout of ModRUM; 

by performing cognitive interviews with patients.  

 

Patients were recruited via their primary care organisations (PCOs). A purposeful 

sampling strategy was used to recruit patients who were active users of healthcare 

services (80, 100). Maximum variation sampling was used to recruit a diverse 

sample; based on sex, age, ethnic group, number of long-term conditions, age on 

leaving full time education, number of recent healthcare contacts; that reflected the 

wide range of patients that could complete ModRUM in an RCT context (104). 

Interviews consisted of an established warm-up exercise, the think-aloud exercise 

and a semi-structured interview, where I asked participants questions to clarify 

issues that occurred while completing ModRUM and questions on prespecified areas 

of interest from a topic guide I developed (88, 105). 

 

Analysis first involved a data scoring activity, whereby ModRUM questions were 

scored for errors in comprehension, retrieval, judgement and response (85, 89). 

Struggles were also scored when a participant appeared to struggle with a question 

but were able to reach the correct answer (106). Following independent rating, raters 

(SH, JT and KG) met on four occasions to compare scores and reach consensus on 

a final score. Inter-rater agreement was assessed using Gwet's agreement 

coefficient (107, 108). The second approach involved a qualitative analysis including 

constant comparison, to continually compare and contrast new data with existing 

data and codes (97, 98). 

 

Sampling, interviews and analysis were performed concurrently and in rounds. 

Following each round I summarised the findings, with illustrative quotations, into 

analytic accounts (95). I then presented my findings and made suggestions on 

whether ModRUM should be revised to the research team. Agreed changes were 

implemented prior to further interviews. Interviews continued until sufficient data was 

collected to enable identification of issues with completion and important themes. 
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2.4.5 Piloting with health economists 

The aim of the research reported in Chapter 7 was to: 

1. test the feasibility of adapting ModRUM for use in an RCT, and 

2. test the suitability of ModRUM for capturing healthcare utilisation data that is 

appropriate for costing purposes in economic evaluations; 

by recruiting health economists to adapt ModRUM for a recently funded RCT and 

asking them to provide feedback in an online survey. I devised this study once it was 

clear that the study piloting ModRUM with patients would be delayed due to the 

Covid-19 pandemic. 

 

Health economists were identified as co-applicants on recently funded NIHR grants. 

Email invitations were sent to health economists, who had the option to take part 

themselves, forward the invitation to another health economist working on the grant, 

or participate together. I developed a user guide for ModRUM, and this was sent with 

ModRUM to health economists who agreed to participate. Respondents were asked 

to adapt ModRUM as if they were going to use it to capture resource-use data for 

their grant and complete a brief online survey that I prepared in Online Surveys 

(109). The survey included closed questions, with responses captured as ‘yes’ or 

‘no’, or on 5-point Likert scales (110). Open questions followed closed questions to 

gain further reasoning for responses (111). 

 

Respondents’ trial-specific versions of ModRUM were reviewed and I summarised 

the adaptations which had been made. Simple descriptive statistics were used to 

present quantitative data. Data was also uploaded to NVivo 12, where techniques of 

constant comparison were used to identify whether common themes arose between 

respondents (100). I convened research team meetings, where I presented the 

results and agreement was reached on how the findings should inform further 

development. 

 

2.4.6 Piloting with patients 

The aim of the research reported in Chapter 8 was to: 

1. test the feasibility and acceptability of completing ModRUM, 

2. test the construct and criterion validity of ModRUM, and 
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3. test the feasibility of identifying and applying unit cost data to ModRUM 

responses; 

by recruiting patients to complete the core module or core module with depth 

questions and comparing ModRUM responses with primary care medical records.  

 

Patients were recruited from the PCOs that took part in the cognitive interviews. 

Postal invitations were sent to patients who had had a consultation with a clinician in 

the past month. ModRUM, the EQ-5D-5L and a patient characteristics form were 

included with the invitation and patients who agreed to participate were asked to 

complete and return the documents and a consent form. Participant reported data 

was entered into a Microsoft Access database. Data from participant’s primary care 

medical records was obtained on their primary care consultations and prescribed 

medications used during the three-month recall period they completed ModRUM for. 

All data was uploaded to Stata 17, where I performed data cleaning and analyses 

(112). 

 

Cleaning the data, and sourcing and applying unit costs to ModRUM data provided 

an indication of the feasibility of using ModRUM for costing purposes. Simple 

descriptive statistics were estimated for question completion rates, response rates 

and participant-reported completion time to provide an indication of feasibility, 

acceptability and respondent burden (11). Construct validity was assessed via 

hypothesis testing. With reference to published literature, pre-specified hypotheses 

were formulated for the correlation between ModRUM data and validation items, 

including patient characteristics and health-related quality of life. Criterion validity 

was estimated as the level of agreement between self-reported resource-use data 

captured in ModRUM and data from primary care medical records. To compare 

binary reporting of healthcare utilisation, sensitivity and specificity were estimated 

with medical record data considered the ’gold-standard’ (113). For continuous data, 

Lin’s concordance correlation coefficient was estimated (114). 

 

2.5 Conclusion 

In this chapter, the desired properties of a measurement instrument are defined, 

including an indication of their relevance to RUMs; literature relevant to the 

development and assessment of a RUM is summarised; and an overview of this 
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thesis is provided, including summaries of the objectives and methods employed in 

each chapter. In the next chapter, a detailed description of the review of existing 

RUMs is provided.
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Chapter 3 A review of the development and psychometric 

assessment of RUMs 

 

3.1 Chapter overview 

This chapter reports on a review of the development and psychometric assessment 

of existing RUMs. Articles reporting RUM development and assessment were 

identified from: (1) a search of DIRUM (www.DIRUM.org) (62), (2) a bibliographical 

database search and (3) reference searching. Articles were included if details on the 

development of a RUM, including item development and/or piloting, were reported. 

For each RUM included, information was extracted from corresponding articles on 

item development, pilot testing, reliability, and construct, content, face, and criterion 

validity. 

 

This chapter includes background information about existing evidence on the 

development and psychometric assessment of RUMs and the objective of this 

review. The methods section outlines the search strategy, how studies were 

selected, which data were extracted and how the data were summarised. The results 

section details the number of studies identified, screened, assessed and reviewed; 

the characteristics of included RUMs; and a narrative synthesis of the development 

steps and psychometric assessment of included RUMs. The discussion outlines the 

main findings of this review, strengths and limitations, how this review compares to 

existing literature and how this review can inform future research. A brief conclusion 

is provided at the end of the chapter. 

 

3.2 Background  

3.2.1 Resource-use measurement 

Patient self-report has been recommended as the optimal method for resource-use 

data collection in economic evaluations due to resource coverage and availability 

(53). The strengths and limitations of using self-report to collect resource-use data 

are outlined in section 1.4.2.2. Despite being a recommended source and the wide 

use of self-report RUMs for capturing resource-use data within RCTs, there is no 

standardised generic RUM that is relevant and well-utilised in a wide range of trials 

(9, 49). Instead, researchers often design bespoke RUMs or adapt an existing RUM 

http://www.dirum.org/
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for each trial they conduct, which represents a duplication of research effort and 

inhibits the comparability of results (9, 71). 

 

To reduce the limitations associated with RUMs, they should be developed in a way 

that minimises patient burden with respect to RUM length and comprehensibility, 

while enabling sufficient detail to be captured to allow for precise cost estimation of 

key cost drivers. A review of RUMs stored within the DIRUM found problems with the 

presentation and readability of existing RUMs, suggesting a need for additional effort 

during RUM development to minimise respondent burden (115). In the development 

of a new RUM, questionnaire design literature should be utilised which could 

enhance the presentation of the RUM and subsequently minimise respondent 

burden, improve data accuracy, and minimise partial (individual questions) and 

complete (RUM not returned) missing RUM data (115). Avoidance of missing data is 

particularly desirable in an economic evaluation as total cost is generated from the 

sum of the costs of individual resource-use items, meaning that one piece of missing 

data leads to the patient being dropped from the analysis (in a complete-case 

analysis) or imputation of missing data, which can lead to biased estimates if 

inappropriate methods are employed (58, 116). In a review of 52 trial-based CEAs 

published between 2013 and 2015, Leurent et al. identified that only five studies 

reported less than five percent of participants with missing data and across the 

included studies, the median proportion of patients with complete data was 63 

percent (interquartile range 47-81 percent) (117). Leurent et al. collated 

recommendations from research papers that were focused on missing data in trial-

based CEAs and reported that a common recommendation was to minimise missing 

data from the outset, by designing a RUM that is user-friendly (117). 

 

3.2.2 Resource-use measurement reviews 

An initial step in the development of a new measure is to review existing measures, 

including the methods undertaken to develop them (79). In order to provide context 

and identify the unique contribution of this review, I first studied six published 

articles, which I was aware of, that included reviews of the development and/or 

psychometric properties of existing RUMs (9, 50, 51, 56, 72, 118). A summary of the 

purpose of each of these reviews is provided in Table 3.1.  
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Four articles only reviewed evidence on validation from comparisons with alternative 

data sources (e.g. administrative data) (50, 51, 56, 72). Findings from these four 

articles included that it is often only a subset of a questionnaire that is validated (51), 

validation is uncommon for non-healthcare resources (118), self-report healthcare 

utilisation data is of variable accuracy (56, 119) and self-report is more accurate for 

less common, more memorable events (such as, hospitalisations) (51). While Noben 

et al. concluded that the exchangeability of self-report and administrative data can 

only be supported cautiously, with no obvious optimal source for resource-use data 

(50), Ridyard and Hughes reported good agreement for eight of the 12 studies 

included in their review (72). 

 

Two articles included information beyond validation with an alternative data source 

(9, 118). Ridyard and Hughes (2010) reported on item identification, piloting and 

validation with alternative data sources in studies funded by the UK HTA programme 

(9). They found that less than 25% of studies provided any evidence of a systematic 

approach to the identification of resources and evidence of piloting was found for 

37% of studies (9). The definition of piloting was wide, and a measure was 

considered to have been piloted if it was based on an existing measure that had 

been piloted elsewhere (9). Mayer et al. aimed to review the characteristics and 

psychometric properties of RUMs that included items capturing the impacts on the 

criminal justice and education sectors (118). As RUMs needed to include criminal 

justice or education items, many were designed for capturing resource use of 

children or adolescents, with proxy-completion by parents (118). The authors 

reported that most studies provided some information on RUM development, such 

as, the RUM was based on an existing RUM, and that nine RUMs had been piloted 

(118). 

 

In the articles described above, the focus has predominantly been on reviewing 

studies which have validated self-report against alternative data sources. Only two 

articles included other aspects of developing RUMs and detail on these aspects was 

limited. 
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Table 3.1 A summary of the purpose of published reviews relating to resource-use measurement 

Authors (year) Study summary 

Mayer et al. 

(2017) (118) 

Through searches of DIRUM and bibliographical databases, the aim was to identify and provide an overview 

of RUMs which include items related to intersectoral costs and benefits (i.e. non healthcare sector) items 

capturing the impacts on the education and criminal justice sectors and review psychometric evidence, 

including validity and reliability, of included RUMs. 

Leggett et al. 

(2016) (51) 

Through a search of bibliographical databases, the aim was to identify validated self-report RUMs and 

summarise the attributes, including validation approach (e.g. with administrative records or patient diary) and 

validation results, of identified RUMs.  

Noben et al. 

(2016) (50) 

Through a search of NHS Economic Evaluation Database and a supplementary Medline search, the aim was 

to identify and review studies assessing the exchangeability of resource-use data collected via self-report and 

administrative records and assess the methodological reporting quality of these studies. 

Ridyard and 

Hughes (2015) 

(72) 

Through searches of Google Scholar, Web of Science and Scopus; the aim was to define the characteristics 

of RUMs stored within DIRUM via a review of publications citing use of a RUM stored within DIRUM. 

Characteristics included the use of each RUM, administration modes, items of resource-use most commonly 

measure via patient self-report, variations in resource-use measurement method in relation to availability of 

alternative sources, agreement between methods when multiple methods are employed. 

Ridyard and 

Hughes (2010) 

(9) 

Through a review of studies published in the HTA journal, the authors identified and reviewed the stages of 

the resource-use data collection and costing for studies funded by the UK HTA programme, including 

methods for item identification, piloting and validation of RUMs. 

Bhandari and 

Wagner (2006) 

(56) 

Through searches of BIOSIS, the Cochrane Library, Current Contents, Medline, PsycINFO, and Web of 

Science, and reference searching, the authors identified published articles that reported on the accuracy of 

self-report via validation with data from an alternative data source. A summary of factors associated with recall 

accuracy was also reported including patient factors (sociodemographic characteristics, cognitive impairment, 

quantity of utilisation) and RUM characteristics (recall period, resource type, administration mode, memory 

aids, questionnaire design). 
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3.2.3 Objective of this review 

The objective of the research described in this chapter was to review and provide a 

narrative synthesis of the methods taken in the development and psychometric 

assessment of existing RUMs that were designed for capturing and costing 

healthcare use. 

 

3.3 Methods 

3.3.1 Search strategy 

The review followed the four phases outlined in the PRISMA flow diagram for 

systematic reviews: [1] identification, [2] screening, [3] eligibility and [4] inclusion 

(99). To identify RUMs with details on their development and assessment, a review 

of all RUMs stored within DIRUM, an electronic bibliographic database search and 

reference searching were conducted. I considered that these three search methods 

combined would provide a comprehensive approach to identifying all eligible RUMs 

for inclusion in this review. An outline of each method is provided below.  

 

3.3.1.1 DIRUM 

The primary source for the identification of RUMs with details on their development 

was DIRUM (62). DIRUM is a repository of instruments for resource-use 

measurement, where researchers performing trial-based economic evaluations 

upload their instrument in an open-access database (62). Within DIRUM, for each 

instrument uploaded the document provider can provide information on instrument 

characteristics, primary references, and instrument qualities (including references to 

work on development, validation and adaptations) (62). Primary references and 

instrument qualities were reviewed for information on development and assessment. 

The review of DIRUM was conducted in April 2018 and updated in August 2020 to 

identify any instruments that had been added since the initial review. 

 

3.3.1.2 Database searches 

It was acknowledged that not all RUMs with information on their development would 

be included in DIRUM. For systematic reviews of PROMs, it has been recommended 

that at a minimum Medline and Embase should be searched, in addition to other 

relevant databases (73). To supplement the DIRUM search, in April 2018 and 

updated in August 2020, a search of Medline (1946 to 10th August 2020), Embase 
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(1974 to 2020 Week 32) and PsychINFO (1806 to August Week 1 2020) accessed 

via OvidSP was undertaken with no restriction on publication date. As this review 

focused on literature on the development of RUMs, I did not consider the PICO 

(population, intervention, comparator, outcome) approach to developing a search 

strategy appropriate, as it is usually employed for systematic reviews of 

interventional studies (99). To identify literature relevant to the objective of this 

review, the search strategy (A1.1, Appendix 1) employed across the databases 

included combinations of related terms for each of the following concepts: 

development, completion, outcome and measure. I formulated each concept to 

include synonymous terminology, alternative spellings (e.g. ‘resource utili#ation’ to 

capture utilisation and utilization), and inflected forms (e.g. using truncation of terms, 

such as ‘develop*’, which captured ‘develop’, ‘developed’ and ‘developing’). The 

strategy was reviewed by the research team, who suggested additional related 

terms, which were subsequently added. Related terms were combined using a 

Boolean ‘OR’ and a search of text words in the title and abstract was performed for 

each concept (120). To identify the final sample, concepts were combined using a 

Boolean ‘AND’ (120). 

 

3.3.1.3 Reference searching 

Given that many RUMs are revisions of existing RUMs (such as the CSRI, which has 

been adapted many times (74)), forwards and backwards reference searching were 

performed to identify further RUMs with details on their development in August 2020. 

Forward reference searching involved a search of the ‘cited by’ list of the primary 

references of included RUMs in Google Scholar. Backwards reference searching 

entailed reviews of the reference lists of the primary references of included RUMs. 

 

3.3.2 Study selection 

Duplicates identified across the three databases in the database search were initially 

dropped in OvidSP. Articles were then downloaded and managed in Endnote, where 

further duplicates were identified and dropped. I screened the title and abstract of all 

articles identified through the database searches. Articles were excluded if it was 

apparent from the title and abstract that the record did not meet the inclusion and/or 

met the exclusion criteria described below. Title and abstract screening was 

bypassed for articles that were identified in DIRUM. Next, I performed the full text 
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eligibility assessment on the references identified from the DIRUM and database 

searches. For articles identified via DIRUM, the DIRUM page for each RUM was also 

screened. Articles were excluded if they did not meet the eligibility criteria outlined 

below. Articles which were identified from reference searching of included articles 

that met the inclusion and exclusion criteria, were added at this stage.  

 

Inclusion and exclusion criteria 

Articles were included if they provided:  

- development details on a RUM that was: 

o primarily developed for costing healthcare within economic evaluations 

o designed for retrospective data collection 

o designed for use by adults 

o primarily designed for self-completion or interviewer-administered self-

report 

- information on RUM development, including item development and/or pilot 

testing (outlined in detail below in section 3.3.3) 

- original research (i.e. not a review of development methods for existing 

RUMs).  

Articles were not included if they were: 

- not published in the English language 

- not freely available via the University of Bristol library 

- published only as a conference abstract 

- reporting development related to ModRUM (i.e. the Delphi study (71)). 

 

3.3.3 Data extraction 

For all included articles, I extracted details on RUM characteristics, development 

steps and psychometric assessment. For the initial searches conducted in April 

2018, a second reviewer also assessed the extracted information of included articles 

under each development step, to determine whether they agreed that the extracted 

data provided sufficient evidence for each step (JT). The article/RUM characteristics 

extracted included year of publication, country/setting, mode of administration, and 

what population the RUM was designed to capture resource use for or whether it 

was designed for use in any population. RUM development steps extracted included 
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item development and pilot testing. Five psychometric properties, that were 

considered important for RUMs, were extracted including validity (content, face, 

criterion, construct) and reliability. A complete list of psychometric properties of 

health measurement instruments, and their relevance to a RUM, is provided in Table 

2.1 (Chapter 2). As the aim of this thesis was to develop the healthcare modules of 

a new RUM, this review predominantly focused on the development and 

psychometric assessment of healthcare items. Some of the included RUMs also 

captured resource-use data from beyond the healthcare sector. 

 

3.3.4 Data synthesis 

Literature on included RUMs was synthesised and is presented narratively for each 

of the development steps and psychometric properties listed below. Detailed 

definitions of the psychometric properties are provided in Table 2.1. 

1. Item development – including information on the method(s) employed to 

identify and select items for inclusion in the RUM. Some authors stated that 

their RUM was an adapted version of an existing RUM (most commonly the 

CSRI); this alone was not considered informative enough to include under 

item development. 

2. Pilot testing – including an indication that the RUM was piloted, tested within a 

feasibility study, or a description of work conducted that could be considered 

as piloting (e.g. pre-testing (121)). 

3. Psychometric properties: 

a. For content and face validity, evidence for the property was included if 

authors explicitly stated that the RUM had content or face validity. 

b. Information on criterion validity was included if there was evidence of 

validating the RUM with an alternative data source, regardless of whether 

the authors stated they were performing criterion validation. This may be 

categorised by authors as a type of construct (i.e. convergent) validity if 

the alternative was not considered a ‘gold standard’. For the purpose of 

this review, unlabelled validation with alternative sources is reported under 

criterion validation. 

c. Evidence for construct validity was included if authors referred to the 

testing or evidence of validity (construct, cross-cultural, convergent, 

discriminant, divergent, known group) or hypothesis testing. 
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d. Evidence for reliability was included if authors reported testing any form of 

reliability, such as test-retest reliability.  

 

3.4 Results 

3.4.1 RUM selection 

A flow diagram of the search for articles is presented in Figure 3.1. Based on the 

combined results from searches conducted in 2018 and 2020, 91 RUMs were 

identified within DIRUM and after duplicates were removed, including 3 articles that 

were already included from the DIRUM search, 850 articles were identified through 

database searching. Title and abstract screening led to the exclusion of 774 articles. 

Full-text eligibility was conducted for 167 articles. A total of 141 articles were 

excluded during eligibility assessment, articles were most commonly excluded for 

lacking information on RUM development (n=74). 13 additional articles were included 

from reference searching. The final sample included 39 articles relating to 34 RUMs.  

 

3.4.2 RUM characteristics 

RUM characteristics; including year of publication, country/setting, intended 

population and administration mode are presented in Table 3.2. As many of the 

included RUMs were used in UK HTA studies, most RUMs were developed for a UK 

setting (19 RUMs). RUMs were also designed for eight other settings, including 

Germany, The Netherlands and Europe. Of the 34 RUMs included, 33 were 

designed for use in a specific population, such as individuals with mental health 

problems. One RUM, the ACQP, was designed to capture resource use for any 

population, by self-report, for UK-based studies (76). As opposed to a formulated 

RUM, the article reporting the ACQP includes a bank of questions from which users 

can select relevant questions and formulate a trial-specific RUM from them (76). In 

the 34 included RUMs, a wide range of populations were covered and included 

cancer, musculoskeletal conditions, food allergies and virtual consultations. Most 

RUMs were designed for participant self-completion (24 RUMs), some were 

designed for interviewer-administration (five RUMs) and for other RUMs both 

administration modes were offered (five RUMs).



 
 

57 
 

Figure 3.1 Flow diagram of RUM identification, screening, eligibility and 
inclusion 
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Table 3.2 RUM characteristics 

Author(s) 
Year of 
publication 

Country/Setting Intended population Administration mode 

Beecham and Knapp (74) 2001 United Kingdom Mental health Interview/self-complete 

Beemster et al. (122) 2019 The Netherlands Musculoskeletal Pain Self-complete 

Beresford et al. (123) 2019 United Kingdom Reablement services Interview/self-complete 

Bouwmans et al. (124) 2013 The Netherlands Mental health Self-complete 

Chernyak et al. (121), Icks et al. 
(125), Chernyak (126) 

2012, 2017, 2011 Germany Diabetes Interview/self-complete 

Chisholm et al. (75) 2000 European Union Mental health Interview 

Chisholm et al. (127) 2004 Europe Postnatal depression Self-complete 

Clarke et al. (128) 2016 United Kingdom Parkinson’s disease Self-complete 

Cooke et al. (129) 2009 United Kingdom Ankle sprain Self-complete 

Cooper et al. (130) 2003 United Kingdom Rheumatology Self-complete 

Fox et al. (131), Fox et al. (132) 2009, 2013 Europe Food allergy Self-complete 

Gordon et al. (133)  2012 Australia Colorectal cancer Interview 

Gray et al. (134) 2011 United Kingdom Parkinson’s disease Self-complete 

Griffin et al. (135) 2016 United Kingdom Hip impingement Self-complete 

Guzman et al. (136) 1999 Canada Low-back pain Interview 

Hirst et al. (137) 2008 United Kingdom Uterine fibroids Self-complete 

Houchen-Wolloff et al. (138) 2018 United Kingdom Cardiac rehabilitation Self-complete 

Mauch et al. (139) 2011 Kenya Tuberculosis Interview 

Mirandola et al. (140) 1999 Italy Mental health Interview 

Murray et al. (141) 2014 United Kingdom Knee replacement Self-complete 

Ness et al. (142) 2020 Germany Multiple Sclerosis Self-complete 
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Table 3.2 continued 

Author(s) 
Year of 
publication 

Country/Setting Intended population Administration mode 

O’Dowd et al. (143) 2006 United Kingdom Chronic fatigue syndrome Self-complete 

McIntosh et al. (144) 2016 United Kingdom Parkinson’s disease Self-complete 

Peek et al. (145) 2010 United Kingdom Respiratory failure Interview/self-complete 

Pinto et al. (146) 2011 New Zealand Osteoarthritis Self-complete 

Ruof et al. (147), Hülsemann et al. 
(148) 

2004, 2006 Germany Rheumatoid Arthritis Self-complete 

Russell et al. (149) 2019 United Kingdom Depression Self-complete 

Sabes-Figuera et al. (150) 2012 United Kingdom Mental health Interview/self-complete 

Schweikert et al. (151) 2008 Germany Acute cardiac events Self-complete 

Thompson and Wordsworth (76) 2001 United Kingdom General population Self-complete 

van den Brink et al. (152), van den 
Brink et al. (153) 

2004, 2005 The Netherlands Rectal cancer Self-complete 

Wallace et al. (154) 2004 United Kingdom Virtual consultations Self-complete 

Williams et al. (155) 2016 United Kingdom Ulcerative Colitis Self-complete 

Wyatt et al. (156) 2012 United Kingdom 
Lysosomal storage 
disorders 

Self-complete 
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3.4.3 RUM development and assessment steps 

Evidence is summarised below under (1) item development, (2) pilot testing, and (3) 

psychometric assessment of existing RUMs. This information is also summarised in 

Table 3.3 to indicate RUMs for which there was evidence for each development step 

and psychometric property.  

 

3.4.3.1 Item development 

Information on how items were developed was provided for 17 of the 34 RUMs. Most 

authors referred to selecting items with reference to existing RUMs and/or the 

literature (94%). Many used existing RUMs and/or the literature in combination with 

expert and/or patient input (71%), including Ness et al. and Ruof et al. (142, 147), 

while one reported that they had used expert input alone (150). Patient input was 

sought for eight RUMs (123, 130, 131, 136, 142, 145, 147, 151), clinician input was 

sought for eight RUMs (126, 136, 141, 142, 145, 146, 150, 151) and health 

economist input was sought for one RUM (146). 

 

Five authors collated items from existing RUMs to form a list of potentially relevant 

items for a new RUM (71, 76, 121, 136, 147). For each item, Ruof et al. also 

extracted information on the level of detail required, length, wording and 

psychometrics (147). For some RUMs, existing RUMs were revised to make them 

applicable for the condition of interest (122, 131) and relevant parts of existing RUMs 

were incorporated into new RUMs (74). Literature reviews were used to inform main 

cost drivers (141) and cost-generating categories (130). In the development of one 

RUM, resource-use data were obtained from multiple sources including guidelines, 

studies and administrative data (142). 

 

For the eight RUMs soliciting clinician feedback, a description of the approach taken 

was often limited, however, interviews were reported for two RUMs (150, 151) and 

focus groups for one RUM (150). Some authors reported gaining input from a range 

of clinical professionals (136, 142). For example, in the development of a RUM 

designed for capturing resource-use data from patients with low-back pain, the draft 

was sent to a rheumatologist, an occupational physician, a family physician, and a 

chiropractor for comment (136). For some RUMs, specialist clinical feedback was 
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sought for condition-specific RUMs to gain expert knowledge on the resources likely 

to be used by a specific population (121, 150, 151). The impact of clinician feedback 

on item formulation was rarely reported; however, one author reported revising 

missing, ambiguous, or redundant items or concepts (136). 

 

Methods to elicit patient feedback included informal feedback via patient and public 

involvement groups (123) or acquaintances with patient experience (136), to more 

formal qualitative research including focus groups (130, 131) and interviews (147, 

151). While some authors reported involvement of patients, the extent to which they 

were involved or in what capacity was sometimes unclear (142, 145). Several 

authors reported developing topic guides and/or questionnaires based on existing 

literature and using them as a foundation for discussions with patients (130, 131, 

147). Patients provided feedback on the relevance (131), comprehensiveness (136) 

and appropriateness of items (147), which led to changes to the RUMs including the 

addition of further questions and varying levels of question aggregation for 

controversial areas (147). 

 
RUM design was also informed by the expected cost of the items with, for example, 

more detail included for high cost items (74). The salience and frequency of items 

also impacted RUM design, with one study using patient interviews and plausibility to 

determine salience and frequency of items, which then informed recall periods and 

question order, with more memorable items given longer recall periods and 

questions grouped by recall period in the questionnaire (151). 
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Table 3.3 RUM development steps and psychometric properties 

Authors 

RUM development Psychometric assessment 

Item 
development 

Piloting 
testing 

Content 
validity 

Face 
validity 

Criterion 
validity 

Construct 
validity 

Reliability 

Beecham and Knapp (74) Y Y Y Y Y - - 

Beemster et al. (122) Y Y - - - - Y 

Beresford et al. (123) Y Y - - - - - 

Bouwmans et al. (124) - Y - - Y1 (Y)1 Y 

Chernyak et al. (121), Icks et al. 
(125), Chernyak (126) 

Y Y - - Y - - 

Chisholm et al. (75) - Y - Y - Y - 

Chisholm et al. (127) - Y - - - - - 

Clarke et al. (128) - Y - - - - - 

Cooke et al. (129) - Y - - - - - 

Cooper et al. (130) Y Y - - Y - - 

Fox et al. (131), Fox et al. (132) Y Y - - - Y - 

Gordon et al. (133) - Y - - Y - - 

Gray et al. (134) - Y Y - - - - 

Griffin et al. (135) - Y - - Y - - 

Guzman et al. (136) Y Y Y Y Y - - 

Hirst et al. (137) Y Y Y - - - - 

Houchen-Wolloff et al. (138) - Y - - - - - 

Mauch et al. (139) Y Y - - - - - 

Mirandola et al. (140) - Y - - Y - - 

Murray et al. (141) Y - - - - - - 
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Table 3.3 continued 

Authors 
RUM development Psychometric assessment 

Item 
development 

Piloting 
testing 

Content 
validity 

Face 
validity 

Criterion 
validity 

Construct 
validity 

Reliability 

Ness et al. (142) Y - - Y - Y Y 

O’Dowd et al. (143) - Y - - - - - 

McIntosh et al. (144) - Y - Y - - - 

Peek et al. (145) Y Y - - - - - 

Pinto et al. (146) Y Y - - Y - - 

Ruof et al. (147), Hülsemann et al. 
(148) 

Y - - - Y - - 

Russell et al. (149) - Y - - Y - - 

Sabes-Figuera et al. (150) Y Y - - Y - - 

Schweikert et al. (151) Y - - Y Y Y - 

Thompson and Wordsworth (76) Y - Y - - - - 

van den Brink et al. (152), van den 
Brink et al. (153) 

- Y - - Y1 Y - 

Wallace et al. (154) - Y - - - Y - 

Williams et al. (155) - Y - - - - - 

Wyatt et al. (156) - Y - - - Y - 
1Comparison of RUM data with administrative data was labelled as construct/convergent validity by some authors, to aid 
comparison across RUMs, I have included it under criterion validity, not construct validity, for this review. 
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3.4.3.2 Pilot testing 

Some evidence of pilot or feasibility testing was found for 29 RUMs; however, the 

amount of detail provided varied, with some authors providing minimal detail. For 12 

RUMs, authors did not elaborate beyond stating that the RUM was piloted, piloted 

with patients, or piloted in another trial. Settings included pilot studies (136), 

feasibility studies (135, 138, 149, 155) and within trial pilots (128). Methods to elicit 

feedback from patients included interviews (124, 150), more specifically cognitive 

interviewing (with concurrent and follow-up verbal probing) (121) and structured 

interviewer administered questions (136); qualitative research (135) and postal 

debriefing survey questions (130). Others did not elicit patient feedback directly but 

used their patient pilot to review responses (149) and revise questions (155). 

 

Interviews to obtain feedback on the RUMs were conducted with between 5 (140) 

and 43 patients/service-users (121). In the development of one RUM, self-complete 

and interviewer-administered versions of the RUM, designed to capture resource-

use from patients with diabetes, were tested with 43 patients in cognitive interviews 

with behaviour coding to identify issues (121). Scripted probes explored 

comprehension, information retrieval and answer confidence ratings, while 

unscripted probes allowed exploration of insufficient responses (121). For another 

interviewer-administered RUM, piloting was conducted with 80 patients and 

interviewers followed RUM completion with eight questions covering difficulties 

experienced, acceptability and length (136). The interviewer also scored 

comprehension and ability to recall on a five-point Likert scale (136). For a patient-

completed RUM sent by post, the survey procedure was piloted by 24 patients who 

were subsequently sent debriefing questions where feedback on the RUM could be 

reported (130). 

 

Details on the purpose of piloting were provided for 12 RUMs. Piloting was used to 

identify difficulties with RUM completion (75, 123, 150) and included the identification 

and assessment of issues with comprehension and interpretation (75, 121, 130, 131, 

136). Others explored ease of completion (130, 135) and ease of information 

retrieval (121, 136). Patient acceptability was assessed for four RUMs (130, 135, 

136, 150) and included assessment of the length of the RUM (130, 136). Patient 

burden was considered by asking patients to report the length of time it took them to 
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complete the RUM (136). Piloting was also used to assess and refine the content of 

RUMs. Content assessment included consideration of item relevance (136, 146), 

suitability of questions and mode of administration (130) and clarity of questions 

(146). Beresford et al. used piloting to identify the optimal way to frame questions 

which minimised burden, maximised completion and avoided double-counting (123). 

Content refinement included identification of redundant (131, 149) and additional 

questions (149). Data completeness, response rates and/or missingness were often 

estimated during piloting and used as an indicator of RUM acceptability (123, 130, 

135, 146). Piloting was also used to construct a list of commonly used medications 

(155) and assess RUM generalisability across geographical settings (130). 

 

Adaptations following piloting were reported for 10 RUMs; however, detail on the 

adaptations was often omitted or limited (121, 123, 131, 136, 150, 156). Piloting 

resulted in the addition and/or omission of some questions (136, 156). Adaptations 

included shortening and simplifying questions (such as adding skip logic) (131, 150), 

adding instructions (121) and reformatting questions (121). Beresford et al. provided 

detailed information on the changes made, including changes to avoid double 

counting (e.g. removal of consultant appointments in GP practices from the 

outpatient question), increased clarity to minimise ambiguity (e.g. clarification that 

face-to-face and telephone appointments should be reported) and extension of the 

recall period (123). 

 

3.4.3.3 Psychometric assessment 

Within the included articles describing RUMs, evidence was provided for the 

assessment of content, face, criterion and construct validity, and reliability.  

 

Content and face validity 

In this section and under content validity in Table 3.3 the summary of content 

validation is limited to only those who explicitly report it. Evidence for, or assessment 

of, content validity was reported for five RUMs. Most commonly, evidence of content 

validity consisted of statements that the RUM was developed with expert input or 

based on existing evidence including relevant RUMs or literature (76, 136, 137).  

Although not specified as content validation, some of the methods employed in the 
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development, and in particular item development, of other included RUMs suggest 

that they may have content validity.  

 

Evidence for, or assessment of, face validity was reported for six RUMs, with 

information on how it was assessed provided for five RUMs. For two RUMs, face 

validation involved a judgement on the completeness and consistency of the RUM by 

clinicians (151) and in expert consensus meetings including clinicians and health 

economists (142). For one RUM, judgement on the face and content validity was 

made by a range of clinicians and resulted in revisions to items and concepts that 

were judged missing, ambiguous, or redundant (136). Involvement of patients in face 

and content validation was reported for one RUM and involved focus groups 

including clinicians, social care workers, informal carers and service users (75). In 

the focus groups, participants considered the content included and language used in 

the RUM (75).  

 

Criterion validity 

Validation of the RUM or a subset of questions from the RUM with an alternative 

source was reported for 14 RUMs. Bouwmans et al. and van den Brink et al. labelled 

validation with an alternative source as an assessment of construct or convergent 

validity; however, given its similarity to what others describe as criterion validity it 

was included here to aid comparison (124, 152). Validation was described with 

varying levels of detail. For some it was unclear which items were validated, while for 

others they reported that it was a subset of the RUM  (124, 136, 149, 151). 

Alternative sources included payer records (147), insurance data (125, 151), 

healthcare provider (e.g. GP/hospital) records (130, 135, 146, 152) and 

‘administrative’ data (140). Some reported retrieving data from multiple sources (146, 

150). The number of participants ranged from 10 (135) to 432 (125).  

 

Multiple statistics were often estimated to compare RUM results with alternative 

sources. Four studies presented Kappa statistics for categorical variables (e.g. 

visited/not visited a GP) (130, 133, 136, 147). Pinto et al. estimated sensitivity (the 

proportion indicating resource use when resource use is observed in the records) 

and specificity (the proportion indicating no resource use when no resource use is 

observed in the records) (146). Four studies reported use of Bland-Altman plots to 
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visualise the difference between data reported in alternative sources (125, 146, 147, 

151). For the assessment of continuous variables (e.g. number of GP visits) the 

following statistics were used: t-tests (150, 151), concordance correlation coefficients 

(150), intraclass correlation coefficients (ICCs) (133, 151), Lin’s concordance 

correlation coefficients (140, 146) and Spearman’s rank correlation coefficient (124, 

147). Concordance was always estimated at the resource use level, and sometimes 

also estimated the cost level (140, 146, 150). Comparisons were also presented 

based on raw data including absolute and percentage agreement (124). Information 

was generally lacking on whether RUMs were refined following validation. 

 

Reporting of agreement between self-report and other records was variable. Several 

studies found that there was good agreement (124, 135, 140, 151), while one 

reported that agreement was poor, with agreement rates no higher than 61 percent 

(149). Some found that agreement varied by resource (130, 136, 147). For 

outpatients, agreement was reported as limited (147) and moderate to good (130), 

yet for inpatients substantial (147) and perfect (130) agreement were reported. For 

medications, discrepancies were found in one study, with 15% of participants 

reporting medications not included in physician records and 8% of participants not 

reporting medications that were included in the records (136). Some found that 

resource-use was lower in self-report than other sources, including insurance data 

(125) and administrative data from the statutory sickness funds (151), while the 

opposite was found in another study, where hospital case notes were used as an 

alternative source (150).  

 

Icks et al. reported that no healthcare use (specificity) was reported more accurately 

than use of resources (sensitivity) (125). They also explored how agreement 

between RUM responses and health insurance data differed between a three- and 

six-month recall period version of their RUM. Results suggested there was under-

reporting in both versions; however, the difference between data sources was larger 

in the six-month version. The authors highlighted that underreporting and 

overreporting should be estimated and assessed independently, as comparisons of 

average resource-use do not reveal issues if over- and under- reporters cancel each 

other out in the average. When the authors accounted for this, they reported that 
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accuracy of reporting was similar at the individual level and they could not conclude 

whether a shorter recall period leads to more accurate results. 

 

Construct validity 

In the development of one RUM, convergent and discriminant validity were assessed 

by estimating correlations with associated patient-reported outcomes and known-

group analyses (142). For other RUMs, convergent validity was assessed via 

comparison with prospective cost diaries (151, 153). For one RUM, participants 

completed both the RUM and diary and higher mean values were estimated for most 

items in the prospective diary data, with ICCs averaging at 0.72 (151). For the 

second RUM, to avoid bias when completing the RUM due to completing the diary, 

separate samples completed the RUM and the diary (153). Repeated measures 

analyses found no significant difference between RUM and diary for most resource-

use items, with the exception of several items including number of hospital days, 

where questionnaire respondents reported significantly more days, and number of 

other health-care worker contacts, where diary respondents reported significantly 

higher utilisation (153). Cross-cultural validation was performed for two RUMs (75, 

132). For one the clarity, comprehensiveness and relevance of the questions in 

translated versions were analysed using item completion and questionnaire 

response rates (132). For the other, focus groups were conducted with healthcare 

professionals, service users and carers, and the content and language of the RUM 

was considered (75). 

 

Reliability  

Test-retest reliability analyses were conducted in the development of three RUMs 

(122, 124, 142). The time between test and retest RUM completion was reported for 

two RUMs and was on average 17 (124) and 20 (122) days. While retest responses 

were excluded for reliability testing of one RUM if they were completed more than 

one month following initial RUM completion, as the gap was judged too long (124), 

for another RUM reliability testing was conducted over a 3-month retest period, with 

a subset of patients who were stable and not expected to have varying resource-use 

over the period (142). Binary responses were assessed with percentages for 

absolute agreements and Cohen’s kappa coefficients for chance correlated 
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agreements (122, 124). ICCs were estimated to indicate reliability of total costs 

(142), total healthcare use (122) and individual resource-use items (124).  

 

Testing of 1192 stable patients showed good reliability (ICC: 0.83) for total costs 

(142). For total healthcare use among 52 stable respondents an ICC of 0.81 was 

estimated (122), while for another RUM, tested with 99 respondents, estimated ICCs 

for individual resource-use items were generally considered good with the exception 

of some items for which an ICC could not be estimated due to low usage (e.g. 

hospital admission duration) (124). Kappa values were mostly considered moderate 

to satisfactory (0.49-0.84) for one RUM (124), while for another they ranged from fair 

to perfect (0.11 to 1); perfect agreement was only reported for ‘dietician’ and this 

service was used by few participants (2%) (122). 

 

3.5 Discussion 

3.5.1 Main findings 

The objective of this review was to establish what methods have been employed in 

the development and psychometric assessment of existing RUMs, to inform the 

development of ModRUM. 34 RUMs were identified and information on their 

development and psychometric assessment was synthesised. RUMs were most 

often designed for capturing resource-use data for a specific group of patients (e.g. 

mental health, cancer), for use in a UK setting and for self-report administration only. 

 

Labelling of development and assessment was not consistent, which meant 

assumptions, defined in 3.3.4, were required to categorise development and 

assessment. A range of methods were employed in the development of items, 

including adapting existing RUMs, reviews of literature from a variety of sources, and 

expert and patient interviews and focus groups. Piloting methods included testing 

within feasibility studies, within-trial pilots, interviews, and postal and interviewer-

administered RUM completion. The purposes for piloting included: the identification 

of difficulties, assessment of the ease of completion and information retrieval, 

acceptability, content assessment and refinement, and estimation of response rates 

and missingness. Despite some information being provided on item development 

and piloting, detailed descriptions were rarely provided and information on 

subsequent adaptations to RUMs was mostly limited or omitted.  
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Criterion validity was the most commonly assessed psychometric property, with most 

authors estimating the agreement between some RUM data and data reported in 

electronic medical records, payer records or insurance data. There was disparity in 

criterion validity findings, with some finding higher resource use reported in 

administrative data, while others found the opposite. Adaptations subsequent to 

criterion validation were not reported. For the remaining psychometric properties; 

including content, face and construct validity and reliability; there was evidence for 

the assessment of each property for less than a quarter of RUMs. 

 

3.5.2 Strengths and weaknesses of the review  

In this review I searched multiple sources to maximise the chance of identifying all 

relevant RUMs. The review demonstrated that a wide range of methods have been 

used in the development and psychometric assessment of existing RUMs. The 

review also demonstrated that no RUM currently exists that is designed for use in a 

wide range of trials, and that has gone through a thorough development and 

validation process. For researchers developing new RUMs, the review has 

summarised the processes that have been taken and were feasible in the 

development and assessment of existing RUMs. 

 

In line with other reviews, the primary source of articles related to RUM development 

was DIRUM (72, 118). Supplementary searches of bibliographical databases were 

conducted with the aim of identifying RUMs not stored in DIRUM; however, there is 

the potential that some relevant articles were missed. Owing to the lack of 

standardised terminology for RUMs, I developed a search strategy. In developing the 

search, I considered the relative value of expanding the search to ensure 

comprehensiveness against precision of the search, which was expected to be low 

due to the variety of terms used to describe development and validation, and the lack 

of specific search terms. For example, ‘design’ was initially included as a search 

term, but it resulted in a considerable number of articles, so to increase precision 

‘questionnaire design’ and ‘design a questionnaire’. A limitation of this review was 

that further expansion of the search may have identified additional relevant articles. 

For example, other terms for ‘questionnaire’ could have been included alongside 

‘design’ in the previous example, and alternative terms for ‘questionnaire’ could have 
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been included, such as inventory or schedule, with the former likely to have identified 

adapted versions of the CSRI (74). A further limitation of this review was that I solely 

undertook all screening, eligibility assessment and extraction of data. Despite a 

second reviewer reviewing some extracted information, having a second reviewer at 

all stages of the identification, screening, eligibility and inclusion process, may have 

reduced data errors and increased confidence that all relevant articles were 

identified and included, with all relevant information extracted and categorised under 

development steps correctly. 

 

In addition, due to the vast number of references, full details of screening were not 

recorded during reference searching. For example, at the time of searching, there 

was over 1000 forward citations for the publication reporting the development of the 

CSRI (74). This may mean that articles reporting RUM development were missed; 

however, as this was a supplementary search, I believe detailed reporting was not 

warranted in comparison to the number of articles that would be identified through 

this approach, and in the context of a considerable number of articles that were 

reviewed more stringently from DIRUM and database searches. Over half of the 

RUMs included were designed for UK-based studies. This may be due to the search 

strategy and inclusion criteria, such as DIRUM being the primary source of RUMs 

which is a repository developed by UK-based researchers, and only including articles 

published in English language. It could also be due to less usage of self-report 

RUMs in other healthcare systems or the use of alternative terminology which was 

not included in the database search strategy. 

 

RUMs were only included if they were designed for self-report via self-completion or 

interview administration. This decision was intentional as RUMs designed for proxy 

completion are conceptually different, and the aim of this thesis is to develop a RUM 

for self-completion. However, had the search been widened and included RUMs 

designed for proxy completion, other RUMs may have been included. For example, 

in the refinement of an adapted version of the CSRI, designed for proxy completion 

by bereaved relatives, ‘think-aloud’ interviews were conducted with concurrent and 

retrospective verbal probing to identify comprehension issues (157). A three-step 

development and testing process was conducted in the development of another 

RUM, which was designed for caregiver completion to capture use of rehabilitation 
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care of people with disorders of consciousness in long-term care in Germany (158). 

To develop the first version of the RUM, reviews of existing guidelines and existing 

RUMs, and a Delphi survey with healthcare professionals were conducted (158). In 

the second stage, semi-structured telephone interviews with three expert physicians 

led to RUM refinements (158). The final stage involved cognitive interviews with four 

caregivers with techniques including think-aloud, probing, observation of participant 

behaviour and participant-reported confidence ratings in their answers (158). 

 

The review was also limited to the primary references for each RUM, as the main 

objective was to summarise the original development of existing RUMs, with the aim 

that it could potentially inform the development of ModRUM. Although for most 

RUMs this will encompass all the information relevant to their development and 

assessment, for the minority there will be other published articles, potentially by 

research groups independent of the RUM developers, that provide further evidence 

on the psychometric properties of the RUM. Most notably, the CSRI was found to 

have been cited 143 times in a review reported in 2015 (72). However, as many of 

these studies reported using adapted versions of the CSRI, the applicability of any 

psychometric evidence for the original CSRI could be questioned (72). To also meet 

the aim of this review, RUMs were only included if information on item development 

or piloting was provided. As such, despite information being provided on the 

psychometric assessment of some RUMs, they were omitted as no development 

information was provided. 

 

The analysis was limited to a narrative synthesis, with no attempt made to score the 

quality of the development and assessment of each RUM. For systematic reviews of 

PROMs, the COSMIN Risk of Bias checklist has been developed for quality 

assessment; however, this could not simply be applied to RUMs as it includes 

properties that are not relevant to RUMs, including structural validity (relevant to 

multi-item PROMs, concerning the dimensionality of the construct) and internal 

consistency (interrelatedness of items) (69, 159). Furthermore, for PROM 

development content validity is deemed to be the most important psychometric 

property (73). For systematic reviews of PROMs, reviewers are guided to not 

consider other measurement properties of a PROM if there is strong evidence that 

the content validity of a PROM is insufficient (73). In this review, it has been 
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demonstrated that RUM developers rarely report on the content validity of their RUM 

while criterion validation is much more regularly assessed. This further emphasises 

that PROM guidelines may not be applicable for the assessment of RUMs. 

 

Despite quality scores not being estimated, the extent of development information 

was judged at the eligibility stage of identifying RUMs, with RUMs being omitted if 

there was insufficient information on item development or piloting. For item 

development, this required a more subjective judgement than for piloting. For 

example, RUMs were not included if item development information was limited to 

stating that they were developed with reference to another instrument, without further 

elaboration. RUMs were also excluded if information was limited to item formulation 

(i.e. how they were structured/formatted), without reference to how items were 

selected. 

 

3.5.3 Comparison to existing literature 

While there is some overlap in the RUMs included in this review and other reviews, 

as the most recent review to have been undertaken was by Mayer et al. in 2017 and 

each review has a unique set of inclusion criteria and objectives, some of the RUMs 

and their development and assessment included in this review have not been 

previously been reviewed (118). This review included any RUM which included items 

on healthcare resource-use, Mayer et al. included only RUMs which incorporated 

items on education and criminal justice sectors (118), Ridyard and Hughes (2010) 

included only studies funded by the UK HTA (9) and Ridyard and Hughes (2015) 

only included RUMs stored within DIRUM (72).  

 

In this review, multiple sources were searched in the identification of relevant RUMs. 

In addition to Medline, Embase and PsycINFO, Leggett et al. also searched the 

Health and Psychosocial Instruments Database and Cumulative Index to Nursing 

and Allied Health Literature (CINAHL) (51), while Noben et al. limited their search to 

NHS Economic Evaluation Database and Medline with DIRUM used to test the 

sensitivity (50). Mayer et al. took a similar approach to this study, searching DIRUM 

and reference searching; however, their search of seven databases, also included 

searches of Social Science Citation Index, Econlit, Education Resources Information 

Centre and CINAHL (118). 
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The objective of Ridyard and Hughes’ (2010) review was broad as they considered 

all resource-use data collection and costing methods, with the aim of generating data 

collection and costing guidelines for future studies (9). As such, their review was not 

limited to retrospective RUMs designed for self-report; they included all HTA studies 

that conducted economic evaluations (95 studies), of which 63 studies involved 

patient-completion, proxy-completion or interviewer-administered RUMs (9). As a 

result, limited detail was summarised on the development of existing RUMs and 

consideration of psychometric properties was limited to criterion validity. They did 

however create guidelines for item development, piloting and validation (9). For the 

latter, they recommend validation with an alternative source of resource-use data (9). 

In developing items, they reported that health-care professionals should be 

consulted and evidence from the literature and pilot studies should be considered to 

identify the main cost drivers (9). They suggested pilot testing should also be 

conducted to test clarity, ease of completion and completion rates (9). 

 

Evidence of validation with another source was the primary objective of the reviews 

by Leggett et al. and Noben et al. (50, 51). Leggett et al. reviewed 15 studies and 

concluded that validated RUMs are available, but it is usually a subset of the RUM 

that is validated and resource-use data are more accurately reported for some items 

than others (51). In contrast to our study, Noben et al. assessed the quality of 

included studies using the Methodological Reporting Quality (MeRQ) tool, which they 

created using existing tools designed for other purposes (50). The tool considers 

three parts which include: [1] clearly specified aims, methods, rationale, procedures, 

population and recall period, [2] assessment of quality of evidence including 

statistical (uncertainty) methods, validation estimates and interpretation, and [3] 

additional information (50). Based on evidence comparing self-report and 

administrative data of six studies considered to be of adequate quality the authors 

suggested that neither self-report or administrative data is optimal and researchers 

should be cautious when considering them as exchangeable (50). 

 

The review by Ridyard and Hughes in 2015 appeared to focus more on the 

implementation of RUMs rather than their development and assessment (72). They 

included 146 records relating to 25 RUMs listed in DIRUM. However, as 143 records 
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cited the CSRI, the results in this review predominantly related to how the CSRI had 

been administered in other studies (72).  

 

Similar to our review, Mayer et al. reviewed psychometric evidence beyond criterion 

validation (118). To identify the evidence, for RUMs identified in DIRUM they 

reviewed information contained in DIRUM under ‘instrument qualities’ and for RUMs 

identified using alternative methods they conducted secondary database searches 

(118). They found evidence for the psychometric assessment (including test-retest 

reliability, concurrent validity, construct validity) of seven RUMs and piloting of nine 

RUMs; however, within the scope of a journal article detail on the methods employed 

was limited (118). As a result, I believe the description of the psychometric 

assessment of existing RUMs within this review extends beyond any current 

evidence in this area. 

 

3.5.4 Implications for research practice 

This review has demonstrated that reporting of the development and psychometric 

assessment of RUMs has been limited to date. Where it has been performed there is 

a lack of clarity in reporting. When selecting a RUM, health economists should 

consider what evidence is available on the development or assessment of the RUM, 

and the implications of a lack of evidence on the quality of data retrieved. If health 

economists decide to develop a new RUM, psychometric assessment should be 

considered and the development and assessment should be clearly reported to 

increase transparency. For decision makers, who are interpreting evidence from 

economic evaluations, consideration should be given to information provided on 

RUM development and assessment, and how this information, or lack thereof, may 

impact the quality of the results of obtained. 

 

3.5.5 Implications for this research 

The lack of a precedent for developing and assessing RUMs meant that the methods 

employed to develop ModRUM were informed by literature from a range a fields 

(Chapter 2). It was evident from this review that in the RUMs reviewed, criterion 

validity was the most commonly assessed psychometric property, with an 

established method of comparing RUM data with healthcare provider/administrative 

data. This may be an indication that criterion validity is considered the most 
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important property to assess among RUM developers or it could be due to more 

pragmatic reasons. For example, criterion validation is performed post RUM 

implementation, whereas content and face validity are assessed prior to 

implementation, where time is often limited prior to starting a trial. As this research 

was not limited to the time constraints of a trial, which was the case for the majority 

of RUMs included in this review, in this thesis, the development of ModRUM went 

beyond criterion validity, to assess several psychometric properties.  

 

3.5.6 Unanswered questions and future research 

This review is purely descriptive; however, information on item development and pilot 

testing was judged at the eligibility stage to decide whether RUMs should be 

included. Checklists have been developed in other fields to assess the quality of 

information reported on development and psychometric properties (e.g. the COSMIN 

Risk of Bias checklist for PROMs) (159). For RUMs, a criteria has been developed 

for judging the methodological reporting quality of studies reporting on the 

exchangeability of self-report and administrative healthcare resource-use data (50). 

Future research could involve the development of a checklist for assessing the 

quality of the entire development and psychometric assessment process for RUMs. 

Such a checklist would help researchers to identify what steps and methods are 

necessary during the development process and it could also increase consistency 

and transparency in reporting of development and assessment. 

 

3.6 Conclusion 

The objective of this review was to establish what methods have been employed in 

the development and psychometric assessment of existing RUMs to inform the 

development of a new standardised RUM for use across different patient 

populations. From the plethora of RUMs that have been developed, through 

systematically searching multiple data sources, I identified only 34 RUMs with 

articles reporting details on their development, which were often fairly limited. A 

range of methods were used in the development of items and piloting. Psychometric 

assessment of RUMs was generally limited. Detail on RUM refinements 

implemented following piloting and psychometric assessment was largely limited or 

omitted, indicating a need for increased transparency in the development of RUMs.  
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This chapter confirmed that there is currently no generic RUM available, that has 

been designed for capturing healthcare utilisation data in a wide range of trials, and 

for which a thorough development and validation process has been reported. The 

next chapter describes how items identified in the Delphi consensus survey were 

formulated into a RUM (71).
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Chapter 4 Designing ModRUM 

 

4.1 Chapter overview 

This chapter describes how the first prototype of ModRUM was constructed. In the 

background section, I set out the rationale and objectives of this chapter. The 

methods section outlines the activities that were undertaken to design ModRUM. The 

results section describes how questions were formulated from items and how 

decisions were made about other aspects of ModRUM including the instructions, 

layout and formatting. It also describes input from PROM developers and a design 

agency. In the discussion, I provide a chapter summary, strengths and weaknesses 

of this chapter, a comparison to existing literature and implications of this chapter for 

the research conducted within this thesis. A concluding section completes the 

chapter.  

 

4.2 Background 

There does not exist a RUM, that is generic and designed for self-completion, that 

has been well-utilised in UK-based trials. The Delphi consensus survey which 

preceded this thesis suggested there is an appetite for such a measure, in particular 

a concise generic RUM with a modular format (71). It is recommended that prior to 

developing a new measure, a questionnaire developer should consider whether an 

existing instrument can be used or modified (79). However, as evident in Chapter 3, 

most existing RUMs are not generic, but are designed for a specific patient group. In 

the Delphi study, the first stage of development of a new generic RUM was 

conducted (71). Ten items were identified that could form the core healthcare 

module of the new modular RUM (71). While the Delphi study informed which items 

should be included in the core module, recommendations for the wording, formatting 

and layout were not made (71). 

 

It has been demonstrated that there is an overlap of items in existing RUMs (115). 

When developing a RUM, existing RUMs can indicate the range of terms used for 

specific items, and the types of formatting used for such items. Questionnaire design 

literature should also be followed as it provides guidance on how to produce good 

quality questions (85, 101). For example, questions should be clear and 
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unambiguous, while avoiding overly lengthy questions (101). The importance of 

clearly written instructions should also not be overlooked (85). Instructions orientate 

patients to the topic under consideration and the period of interest, which are crucial 

to avoid confusion and incorrect responses (85). The main topics covered in the 

instructions of existing RUMs can be utilised to inform a checklist of topics to cover in 

the instructions of a new RUM. Presentation of response options also requires 

consideration at the development stage, to ensure respondents understand how to 

record responses (85).  

 

The aim of the research described in this chapter was to develop a prototype of  

ModRUM from items identified in a Delphi study (71).  

 

4.3 Methods 

This chapter describes how information was extracted from RUMs stored within 

DIRUM to inform the wording, formatting and layout of ModRUM (62). It also reports 

on the roles of experienced PROM developers and a professional design company in 

the development of ModRUM. 

 

4.3.1 Extraction from RUMs stored in DIRUM 

As described in Chapter 3, DIRUM is an open-access database of RUMs where 

researchers can submit for inclusion the RUMs they have developed (62). In the 

Delphi survey, a long list of items for potential inclusion in the new RUM were 

extracted from RUMs stored within DIRUM (71). For this reason, and the ease of 

access to RUMs, I utilised RUMs stored within DIRUM to inform the terminology, 

formatting and layout of ModRUM. 

 

All questions that related to one of the ten core items identified in the Delphi study, 

presented in Table 4.1, were extracted from RUMs stored within DIRUM that were 

designed for use with adult participants. For each RUM, details on each item were 

extracted and recorded in Microsoft Excel spreadsheets. Details extracted related to 

question wording (e.g. GP description), question layout (e.g. use of skip logic, 

defined in section 1.4.2.2) and formatting (e.g. use of bolding or italics). Once I had 

extracted all relevant information, the number and percentage of questions using 

each detail were estimated and also recorded on the spreadsheets. 
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Table 4.1 Items identified for inclusion in a new RUM 

Item 

1. Number of hospital admissions (inpatient stay or day case) 

2. Length of stay (e.g. dates or number of nights) 

3. Number of hospital outpatient appointments 

4. Number of visits to Accident and Emergency 

5. Number of admissions to hospital, after Accident and Emergency 

6. Number of appointments at a GP surgery or health clinic or other community 
setting 

7. Type of professional seen at a GP surgery or health clinic or other community 
setting 

8. Number of health care professional visits at home 

9. Type of health care professional seen at home 

10. Name/class of medication 

 

 

4.3.2 Designing a prototype of ModRUM 

Spreadsheets were sent via email to other members of the research team, who 

between them have extensive experience of designing RUMs for trials. The research 

team were asked to independently report their preferences for ModRUM question 

design. While considering the options, the team were asked to take into 

consideration the design principles that the team had previously agreed upon for 

ModRUM (Table 1.1, Chapter 1). For each detail, a preferred option or options could 

be selected, or team members could state they had no preference. The research 

team could also include comments for each detail, such as whether they thought the 

decision should be informed by patients. Once complete, I collated the research 

team’s preferences in one spreadsheet. At team meetings, I presented the combined 

spreadsheet and used it to lead a discussion regarding preferences for the prototype 

of ModRUM. 

 

Following team meetings, I created first drafts of the questions based on the results 

of the Delphi study (71), the exercise described in the previous paragraph, 

discussions at team meetings, the design principles of ModRUM (Table 1.1, 
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Chapter 1) and questionnaire design literature (79, 85, 101). To abide by 

questionnaire design principles I aimed to avoid ambiguous questions and using 

jargon (79). I also aimed to keep questions concise, without losing clarity (79). An 

iterative approach was followed, where I presented drafts to the team, the team 

provided feedback and I revised ModRUM. 

 

4.3.3 Input from experienced PROM developers 

Once the research team and I were satisfied with the first prototype of ModRUM, I 

sought informal feedback from independent researchers, based at the University of 

Bristol, who were experienced in developing PROMs. Researchers were invited via 

email. Those that agreed were sent a brief summary describing ModRUM and the 

first prototypes of ModRUM core module and ModRUM core and depth module. 

While reviewing ModRUM, I asked researchers to focus on the questions below. 

- Do you think any of the questions or terms will be problematic for patients, 

and if so, why? 

- Do you have any feedback on the order of questions? 

- Do you think the instructions are clear and is there anything missing from the 

instructions? 

- Do you have any comments and/or suggestions on the formatting and layout 

of ModRUM? 

I arranged to meet each researcher, individually, on one occasion, where they were 

able to provide feedback verbally. They were also invited to send any further 

feedback via email following the meeting. Following meetings with each expert, I 

summarised the feedback they provided and adapted the prototype to visualise the 

suggested changes. I presented the feedback and revised questions to the research 

team, and the prototype was revised until the team agreed that the prototype was 

ready to present to health economics experts (Chapter 5). 

 

4.3.4 Input from a professional design company 

Funding was obtained by one of my PhD supervisors (JT) for an external company 

(Dirty Design, a Bristol-based design agency) to design a logo for and enhance the 

aesthetics of ModRUM. Along with two members of the research team (JT and SN), I 

met with the design company to describe what input was required. The design 

agency did not input to the content of ModRUM, their role was to enhance the design 
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of ModRUM, so that it was more visually pleasing and cohesive with the logo they 

designed. An iterative approach followed with the design company, until the research 

team and I were satisfied with the design of ModRUM and the logo. Following design 

company input, the design of ModRUM continued to be revised based on participant 

feedback in Chapter 6, Chapter 7 and Chapter 8. 

 

4.4 Results 

4.4.1 Review of RUMs and DIRUM prototype design 

In July 2018, there were 54 RUMs stored in DIRUM that were designed for use with 

adult participants. Question details were extracted from questions for each core item 

identified in the Delphi study (71). For each RUM, not all details were extracted from 

all items, as some details were consistently used throughout the RUM (e.g. skip logic 

was generally used for all items, or not at all). The research team met on two 

occasions (August 23rd and September 6th, 2018) to discuss the wording, layout and 

formatting of ModRUM. In Figure 4.1, the first prototype of the ModRUM core 

module is presented, which includes items that made it through the final round of the 

Delphi study (71). In A2.1 (Appendix 2), the first prototype of the core and depth 

module is presented. As respondents may run out of space in tables, continuation 

tables were developed for each table included in ModRUM. The continuation table 

developed for the core module is presented in A2.2. The sections below describe 

how these prototypes were constructed by the research team. 
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Figure 4.1 ModRUM core module prototype (first version developed with the 
research team) 
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4.4.1.1 Question layout 

For the layout of questions, options included standalone questions by resource type 

and a table with multiple healthcare resources. While opinions varied on which 

option was most preferable, for example, a table potentially being preferable if there 

is a large list of questions, the group agreed that standalone questions would be the 

most appropriate option for a brief questionnaire. It was also agreed that questions 

would be drafted using Arial font, in font size 12. 

 

4.4.1.2 Skip logic and instructions 

Around half of the RUMs reviewed used skip logic. The team had mixed preferences 

over whether skip logic should be used in ModRUM core module. It was 

acknowledged that the use of skip logic may overcome ambiguity of whether missing 

values were truly missing or zero. However, it was agreed that using skip logic would 

both extend and potentially overcomplicate ModRUM, as respondents would be 

required to answer more questions and additional instructions would be needed to 

navigate respondents through the questions. The group agreed that skip logic would 

not be appropriate for a short paper version of ModRUM; however, for an online 

version it may be easier to embed. To minimise the missing data problem, where 

respondents do not include zero answers, the group agreed that clear guidance 

should be given in the instructions, that respondents should still provide an answer 

when they have not used a resource. In the instructions, to minimise missing data, 

the team also agreed that respondents should be guided to provide an estimate or 

best guess, even if they were unsure of the answer. 

 

4.4.1.3 Recall period 

For questions asking about GP contacts, the most common recall period in existing 

RUMs was three months (24%); however, there was a wide range of recall periods, 

from two weeks (one RUM) to 12 months (4 RUMs). Some RUMs also used anchor 

points, which included: since the participant last completed the RUM, since a certain 

date and since an event occurred, such as an operation. The group agreed that 

setting a recall period at this point would not be appropriate. To align with ModRUM 

design principles, there was a preference for the recall period to be adaptable by the 

end-user. However, to minimise patient burden, it was agreed that the same recall 

period should be adopted for the whole RUM rather than different recall periods for 
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each resource, which could hinder comprehensibility. The group decided that the 

recall period would be discussed with patients in interviews (Chapter 6) and different 

recall periods would be tested in the patient pilot study (Chapter 8). The latter 

evaluation did not ultimately happen as the Covid-19 pandemic meant that the study 

design changed to focus solely on validity rather than testing different recall periods. 

 

To keep questions concise, it was agreed that information that could be repeated in 

each question, including the recall period, the reason for resource use (e.g. 

condition-specific) and who funded the resources (e.g. NHS resources only), would 

only be included in instructions at the beginning of ModRUM. It was agreed that the 

effectiveness of this (that is, whether patients remember these details) would be 

reviewed during testing. The team also discussed whether emphasis, such as using 

italics, underlining or bolding, should be used ModRUM. Within existing RUMs, 98 

percent used some form of emphasis. The team agreed that emphasis should be 

used, but that it should be kept consistent (e.g. bold fonts only) and limited to key 

terms in the questions (e.g. the healthcare service, such as outpatient appointment). 

The reason for emphasising certain terms is to avoid errors by distinguishing 

important details for respondents, when questions are otherwise relatively similar. In 

the initial prototype of ModRUM it was decided that emphasis should be left out, so 

that issues with the content could be explored first. The team agreed that patient 

input on acceptable emphasis would be valuable in interviews (Chapter 6). 

 

4.4.1.4 Inpatient and day case stays 

Most existing RUMs asked for details on both inpatient and day case stays, and this 

was equally split between those who asked for the information together and those 

who asked for the information separately. As the unit costs usually differ between 

inpatient and day case stays, the research team decided that inpatient and day case 

stays should be included as separate questions. As the cost of an inpatient stay 

could vary substantially based on length of stay, the research team also agreed that 

a table should be included in the core module for inpatients stays, where the number 

of nights could be reported for each stay. It was also agreed that continuation tables 

would be drafted so that the nights for additional stays, beyond the number of rows 

included in the main table, could be recorded. 
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4.4.1.5 Outpatient appointments 

While most questions in existing RUMs asked for the number of visits (88 percent), 

others asked for the frequency of visit (e.g. weekly visits) or number of visits with 

categorical answer options. The research team agreed that for costing purposes the 

most appropriate format was to ask the exact number of visits. There were multiple 

options for ‘number of times’; the group agreed that the initial version of ModRUM 

would include a frequently used option from the existing questions, and this would be 

taken to patients to confirm whether it is appropriate. The research team agreed that 

the wording should be consistent across questions and that starting each question 

with ‘How many times’ was the most appropriate option. 

 

‘Professional seen’, ‘speciality’ and ‘reason for your visit’ were included in some of 

the existing questions; however, as they did not make it through the final round of the 

Delphi survey (71), the research team decided they should be included in depth 

questions rather than the core module. Issues were raised around whether a patient 

can distinguish between a consultant and a non-consultant. It was also 

acknowledged that in the National Schedule of NHS Costs, which is commonly used 

to cost resource-use data, the costs are driven by whether an appointment is 

consultant-led or not; so, while a patient may not have seen a consultant, the 

appointment could have been consultant-led, which is information the patient would 

not know (48). The research team thought that ‘speciality’ would be jargon for 

patients and decided ‘clinic type’ would be an appropriate term to use instead and 

explore with patients in interviews (Chapter 6). The research team thought that the 

use of tables would be more appropriate for depth questions, where respondents 

would record one appointment per row. Also discussed was how to phrase ‘reason 

for your visit’, as ideally this question would elicit what interventions, tests or 

procedures were performed. The research team decided that the wording should 

initially come from existing questions and that this question should be explored with 

patients. 

 

For outpatient appointments, existing RUMs also included the following items: name 

of hospital, duration of outpatient visit and cost; however, as they were not included 

in the Delphi study, the research team agreed that they would not be included in the 

either version of ModRUM (71). 
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4.4.1.6 Emergency care 

The group agreed that the number of visits to Accident and Emergency (A&E) and 

the number of visits to A&E that led to an inpatient admission should be collected as 

this followed the items that were identified for inclusion in the core module in the 

Delphi study (71). The most common wording of A&E from existing RUMs was used 

in the initial version of ModRUM, with agreement that comprehension would be 

explored in patient interviews (Chapter 6). 

 

4.4.1.7 Care at a GP surgery or health clinic or other community setting 

Within the existing RUMs there were several terms used to describe a GP, including 

doctor, family doctor, primary care physician, general practitioner and GP. In 

addition, the word preceding GP also varied, for example questions included ‘a GP’, 

‘your GP’ and ‘any GP’. The research team agreed that the question should capture 

visits to any GP and therefore the word ‘your’ should be avoided. It was also agreed 

that patients should inform the wording of GP, but as a starting point the initial draft 

of ModRUM should include the most frequently used terminology from existing 

RUMs which was ‘General practitioner’ and ‘GP’. The research team also discussed 

a paper version glossary of terms but concluded that as the aim is to develop a short 

questionnaire, a terminology sheet would be an inappropriate extension of ModRUM.  

 

The research team discussed which types of healthcare professionals should be 

prespecified in ModRUM in questions on care at a GP surgery or health clinic or 

other community setting. The group agreed that which professionals to prespecify 

should be driven by the difference in costs between the professionals and by which 

professionals patients are able to tell the difference between. Supervisors involved in 

the Delphi survey (71) explained that the original vision was that there would be a 

GP question and an ‘other’ question to incorporate all other healthcare professionals. 

The research team agreed to continue with the original vision as they believed that it 

met the cost difference criteria. 

 

Details were also extracted from existing RUMs on whether questions asked what 

happened during the appointment, the duration of the visit, who paid for the visit and 

who provided the visit. Few existing questions (less than 14 percent) asked for any 
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of these details. The research team agreed that none of these details should be 

included in the core module as they did not make it through the final round of the 

Delphi survey (71). 

 

4.4.1.8 Healthcare at home 

Based on the Delphi survey there was consensus that healthcare at home should be 

separate from healthcare in the GP practice or health clinic (71). The wording of the 

question for the initial version was informed by the most popular wording in existing 

questions which was ‘at home’. The group also decided that to follow the ‘care at a 

GP surgery or health clinic or other community setting’ questions, the initial version 

would include GP and other healthcare professional questions, with examples of 

other healthcare professionals included in the question. 

 

4.4.1.9 Medications 

Existing RUMs captured information on both prescribed and over-the-counter 

medications; however, as the core module of ModRUM is designed to capture NHS 

resource-use only, it was agreed that medication questions would only ask for 

prescribed medications. Prescribed medication questions in existing RUMs included 

numerous details, such as dose, form and cost; however, the results of the Delphi 

suggested that only name/class of medication should be captured in the core module 

(71). In the Delphi study medications did not meet prespecified criteria for inclusion, 

but ‘name/class of prescribed medications’ was included based on discussions at a 

final item selection meeting (see Box 2.1 for more information) (71). The research 

team considered including ‘name/class’ but concluded that it would be preferable to 

have number of prescribed medications, to avoid adding a question that requires a 

free-text response in the core module. For the depth questions, the team agreed to 

include a question asking whether respondents pay for their prescriptions. This was 

included so that NHS expenses could be separated from personal expenses. 

 

The team also discussed whether medication names should be prespecified in 

ModRUM depth questions. Experience from one team member, who had gained 

feedback on this from members of patient and public involvement groups previously, 

was that prespecified names were preferable. The research team agreed that 

prespecified names could be added to the question by trial research teams using 
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ModRUM in the future, so that the most relevant medications for the patient group 

could be included. 

 

4.4.2 Feedback from experienced PROM developers 

On January 23rd, 2019, I met with the first experienced University of Bristol-based 

PROM developer and on March 11th, 2019, I met with the second PROM developer. 

In consultation with the research team, I revised ModRUM based on the feedback 

following each meeting. A summary of the feedback given by PROM developers is 

presented below in Table 4.2. Changes made as a result of PROM developer 

feedback included: (1) using tick boxes for response options, (2) repetition of the 

recall period at the beginning of each section and (3) a new heading at the beginning 

of ModRUM to indicate to respondents the purpose of the questions. Following the 

changes, the research team agreed that the revised version of ModRUM was ready 

for testing with health economists in qualitative interviews (Chapter 5). These 

versions are presented in Appendix 3, A3.3 and A3.4. 
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Table 4.2 PROM developer feedback and subsequent actions 

Feedback and suggestions Agreed actions 

PROM developer 1 

Consider numbering the pages and 
allow them to be adapted by the end 
user, if they plan to include ModRUM 
in a larger pack of questionnaires. 

This suggestion was implemented. 

Add navigation instructions following 
continuation tables e.g. return to 
question X, page Y after continuation 
tables. 

This suggestion was implemented. 

Consider including continuation tables 
as standard, whereby researchers can 
remove them and related instructions if 
they are not required. 

This suggestion was implemented. 

Consider adding ‘in the last X months’ 
to each question. In their experience 
patients forget the recall period as they 
progress through a questionnaire. 

No change was made. The research 
team had already discussed this and 
agreed to leave it out of each question, 
to keep questions concise. Further 
testing was needed to see if this was an 
issue for patients. 

The response boxes are of most 
concern, as respondents may miss 
them or use them to write free text. 
This issue is unlikely to be revealed in 
cognitive interviews with patients, as 
respondents act differently in 
interviews and are less likely to leave 
missing answers. Other options should 
be considered, such as those 
presented in A2.3. 

The research team agreed that this was 
a concern and given the potential that 
this issue would not be revealed until 
piloting (Chapter 8), the team decided 
to take a proactive approach and adopt 
suggestion 1 (A2.3), which included tick 
boxes for ‘0’ to ‘4’ and a ‘other’ box for 
responses more than 4. This design 
meant that for most questions, one tick 
would be required. 

Depth questions 2 and 10, which do 
not appear in the core module, could 
be moved to the end of the core 
module with depth questions version, 
so that question numbers relate to the 
same resource in both versions of 
ModRUM. 

No change was made. It was agreed 
that this would be more of an issue for 
researchers (i.e. matching 
corresponding questions), but for 
patients it is better to group related 
questions together. 

Consider asking the total number of 
inpatient nights rather than nights per 
stay as this would eliminate the need 
for the table in the core module and a 
continuation table for the core module. 

No change was made. It was agreed 
that nights per stay was more desirable, 
so that patients do not need perform 
addition of nights for multiple stays. 

Consider navigational instructions 
around the inpatient question for 
participants who have zero inpatient 
stays. 

No changes were made. It was agreed 
further testing was needed to see if an 
issue materialised. 
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Table 4.2 continued 

Feedback and suggestions Agreed actions 

The medication question is concise but 
unclear. It is unclear whether it asks for 
the number of different medications or 
number of prescriptions written. 

Additional explanation was added 
“e.g. if you have been prescribed 
Medication A once and Medication B 
twice, your answer should be 3”  

PROM developer 2 

Consider reformatting the core module 
inpatient table to formatting more 
consistent with other questions. It 
changes the format of ModRUM when 
respondents have just become familiar 
with the style. 

I drafted an alternative option using 
tick boxes that were similar to other 
questions. However, deviations from 
other questions were required (e.g. 
no zero-tick box was necessary for 
number of nights per stay), so the 
team agreed to keep the table and 
test it further. 

The recall period should be repeated at 
least at the start of every section. It could 
also be emphasised using bold or larger 
font. 

As repetition of the recall period was 
also raised by PROM developer 1, 
the team agreed to repeat the recall 
period for each new section. I also 
suggested that condition-specific, or 
all-cause resource-use should be 
repeated too, and the team agreed. 

Include a name for ModRUM that 
indicates to patients what they will be 
asked in the questionnaire (e.g. 
healthcare use questionnaire or your use 
of healthcare services) 

This suggestion was implemented, 
with ‘your use of healthcare services’ 
replacing ‘resource use 
questionnaire’. 

Change the order of sentences in the 
introduction so the sentence containing 
the most important information is 
presented first.  

This suggestion was implemented. 

Make it more obvious, potentially using 
bold font or two-part questions, that GP 
questions are only for reporting GP 
contacts, not other healthcare 
professionals at a GP practice. 

I drafted both of the suggested 
options and the research team 
agreed that two-part questions were 
preferrable, so this change was 
implemented. 

Consider revising instructions to go to 
continuation tables to ‘If you need more 
space, please use Table X on page Y”. 

This suggestion was implemented. 

If respondents do not know the name of a 
medication, they may leave the question 
blank. Consider including changing to 
‘Name (if known), or type (e.g. painkiller)’. 

It was agreed that the following 
should be added: ‘if you don’t know 
the name, please put the type of 
medication e.g. painkiller’. 
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4.4.3 Aesthetic enhancements and logo design from the design agency 

Following a face-to-face meeting with the design agency (November 26th, 2019), 

they provided revised versions of the modules and potential logos for ModRUM. I 

liaised with the agency, over email. Several iterations to the logo and modules were 

made until it was signed off on February 28th, 2020. The logo is presented in A2.4. 

This version was ready and used in the third round of qualitative interviews with 

patients (Chapter 6), and the aesthetic changes can be seen in Figure 7.1 (core 

module) and A5.3, Appendix 5 (core module with depth questions). 

 

4.5 Discussion 

4.5.1 Chapter summary  

In this chapter, I have described how the first prototype of ModRUM was developed, 

how the prototype was revised based on feedback from PROM development experts 

and the input from a design agency to develop a logo for ModRUM and improve the 

aesthetics of ModRUM. 

 

4.5.2 Strengths and weaknesses 

Utilising a range of materials, including existing RUMs and questionnaire design 

literature, I was able to develop drafts of ModRUM from items identified in the Delphi 

study (71). Existing RUMs offered a range of alternative options for formulating 

questions. Development was conducted in consultation with the research team, 

which included researchers with health economics backgrounds, with significant 

experience of using RUMs in economic evaluations. I was also able to obtain 

valuable feedback from experienced PROM developers on the first drafts of 

ModRUM. Consistent with health measurement instrument development guidelines, I 

followed an iterative approach which involved drafting questions, gaining feedback 

on them, revising them, and eliciting further feedback. 

 

The use of existing RUMs and a research team including experienced health 

economists meant that consideration to how resources would be costed was at the 

forefront. ModRUM includes a range of healthcare metrics, which is driven by how 

the healthcare would be costed. For example, secondary care questions generally 

require the participant to report what service they have used (e.g. inpatient stay) and 

primary and community care questions generally ask about service contacts (e.g. GP 
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consultation). Healthcare interventions are covered in the medications and depth 

secondary care questions (e.g. tests and procedures). While healthcare interventions 

may allow for increased costing precision, they may also be more difficult to recall 

and analyse. However, if more detailed information, i.e. at intervention level, is likely 

to impact cost-effectiveness results, it should ideally be captured.  

 

Cross-cultural validation of ModRUM, for use internationally, is beyond the scope of 

this thesis, as I am developing ModRUM in the context of the UK healthcare system. 

However, I utilised RUMs stored in DIRUM to inform question development, which 

includes RUMs designed for non-UK-based studies. While only five RUMs (nine 

percent) were included from non-UK-based studies, they presented options that 

were not relevant for a RUM designed for UK-based studies. For example, 

‘physician’ was extracted as a synonym for GP; however, it is not commonly used in 

the UK. While caution was needed for terminology, reviewing the layout and format 

of RUMs designed for non-UK-based studies was still informative for layout and 

format options for ModRUM. Using existing instruments when developing a new 

instrument is advised in questionnaire design literature (79); however, as 

demonstrated in Chapter 3, many existing RUMs have not undergone psychometric 

testing, so while I considered the use of existing RUMs a sensible starting point, 

extensive validation was still required. 

 

Involving PROM developers in the development of ModRUM was valuable as they 

had insight into potential problems that could occur with the design of a new 

instrument. Feedback from these experts was informal and advisory, rather than a 

formal step in the research process. While it may have been valuable to conduct a 

qualitative study with questionnaire developers, health economists who were 

interviewed in the next study (Chapter 5) were recruited specifically for their 

experience of leading trial-based economic evaluations, which will have involved the 

development of RUMs. 

 

4.5.3 Comparison to existing literature 

During the development of the prototype, I took into consideration the design 

principles that are specified in Chapter 1 (Table 1.1). One of the aims of developing 

a well-validated RUM is to improve the quality of self-reported data on healthcare 
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utilisation. This requires a balance between the level of detail that is required for 

accuracy in costing and burden on participants. For example, for medications the 

prototype requires minimal information from participants, and I believe the design of 

the depth medication question was enhanced by PROM developers who suggested 

adding instructions indicating to respondents that they should write the type of 

medication if they did not know the name. I believe this decision is supported when 

considering it against previous research, such as literature on the development of 

the TiC-P (124). The developers stated that four details were required for costing 

medications, namely, “the name of the medication, dose per intake, the daily dose 

and the number of days that the medication was used” (124) (pg.5). However, they 

found that at least one item was missing for 29% of cases, which was most often the 

name or dose per intake (124). They concluded that it may be possible to reduce the 

number of details requested (e.g. using daily defined dose instead of participant 

report), or use an alternative source, such as medical records, if more detailed data 

are required (124). Including less-detailed information on resource use is also 

supported in an article by Ruof et al., where in interviews with patients and a study 

comparing self-report to administrative data, they found patient-preference and 

increased accuracy for questions that required less detailed responses (147). Heslin 

et al. found support for less resource-intensive approaches to costing medications 

when medications contribute less to total costs, which would also placate the need to 

capture as much detail from trial participants (160).  

 

4.5.4 Implications for this research 

Formulating ModRUM in consultation with the research team and experienced 

PROM developers highlighted multiple areas where input from health economists 

and patients was required in further testing. The research team agreed that while 

selecting terminology for healthcare resources from existing RUMs was a practical 

starting point, comprehension would need to be tested with patients as it is unlikely 

that existing RUMs would have undergone thorough testing based on the findings in 

Chapter 3. Both discussions within the research team and feedback from PROM 

developers highlighted that patient input was required on the appropriateness of the 

recall period and how often it should be repeated within ModRUM. Potential issues 

with response options highlighted by feedback from the first PROM developer led to 
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the inclusion of tick boxes for response options. I identified that patient feedback was 

required on the formatting of response options in patient interviews (Chapter 5). 

 

Future testing, following the formulation of ModRUM was important to identify 

whether any questions were particularly problematic. For example, despite keeping 

the prescribed medication question concise, it may be more difficult for both 

respondents recalling the data and health economists sourcing unit costs, when 

compared with other questions. Other questions that may be more problematic are 

other healthcare professionals seen at the GP surgery or home in the core module. 

These questions are more cognitively challenging than other questions as they 

require respondents to recall different healthcare professionals seen and sum the 

number of contacts with each professional. Although in a different context (magazine 

readership and television viewing research), research on questionnaire design has 

also found underreporting of items that are not explicitly mentioned or referred to as 

‘other’, when compared with items that are clearly defined (161). 

 

4.6 Conclusion 

In this chapter, I have described how I constructed ModRUM from items identified in 

a Delphi study. The process involved reviewing existing measures stored within 

DIRUM, presenting options to the research team and gaining feedback from 

researchers experienced in PROM development. The chapter also describes how a 

design company was involved in the development of ModRUM, to enhance 

aesthetics and design a logo. In the next chapter, I describe qualitative interviews 

with health economists, where I tested face and content validity of ModRUM and the 

suitability of ModRUM for costing purposes. 
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Chapter 5 Qualitative interviews with health economic experts 

 

5.1 Chapter overview 

This chapter reports on qualitative interviews with UK-based health economic 

experts who had recent experience of undertaking trial-based economic evaluations. 

Experts were asked to review and provide feedback on ModRUM. The face and 

content validity, as defined in Chapter 2, of ModRUM were tested and experts 

assessed whether ModRUM captured resource-use data that were suitable for 

costing purposes within economic evaluations. 

 

This chapter includes background information on the purpose of this work and details 

on the identification and recruitment of health economists. Qualitative methods for 

interviewing are described more generally in Chapter 2; in this chapter the methods 

used for expert interviews are described in more detail. A results section first details 

expert identification and recruitment. It also includes a descriptive summary of the 

feedback with illustrative quotes. The final part of the results section describes how 

the feedback was used to refine ModRUM and to inform the topic guide for 

interviews with patients, described further in Chapter 6. The chapter finishes with a 

conclusion. 

 

5.2 Background 

Questionnaire development literature suggests that experts should be consulted to 

review the initial pool of items for a new questionnaire (101). Experts can improve 

the content validity of a questionnaire by advising on: 1) the relevance of items, 2) 

the clarity and conciseness of items, and 3) whether relevant items have been 

omitted (101). Partial content validation was undertaken during the Delphi study that 

preceded this work, where experts were given the opportunity to rate the relevance 

of items for inclusion in a core standardised set of resources use items and suggest 

items that were omitted from the Delphi survey (71).  

 

In the work described in this chapter, the content validity of ModRUM was tested with 

health economics experts, who provided feedback on: [1] the relevance of items 

included in ModRUM, [2] the clarity and conciseness of the questions, and [3] 
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whether relevant items were omitted from ModRUM. This research study extended 

the assessment of content validity undertaken in the Delphi study (71), as health 

economists were asked to provide feedback on resource-use questions, in the 

context of a formulated RUM, as opposed to judging items without knowledge of 

what other items would be included in the core set of resources-use items. Testing 

the face validity of a questionnaire requires a subjective judgement by experts; 

experts were therefore asked to state whether ModRUM appeared to measure the 

desired qualities (79). Experts were also asked whether the questions would 

generate answers that are suitable for valuation purposes within economic 

evaluations. That is to say, unit costs from appropriate sources, such as the Unit 

Costs of Health and Social Care, can be applied to responses from ModRUM to 

estimate the cost of healthcare resources (66). 

 

5.3 Methods 

5.3.1 Health economist identification and recruitment 

Health economic experts were identified using a purposeful sampling strategy to 

ensure that ‘information-rich’ experts who had recent experience of using RUMs in 

trial-based economic evaluations were recruited (100). A list of senior health 

economists, excluding members of the supervisory team, who were co-authors on 

recently published (between November 2015 and October 2018) economic 

evaluations alongside RCTs funded by NIHR HTA and Public Health Research 

(PHR) programmes was formed. Being a senior health economic co-author on a 

recent NIHR report indicates they have recent experience of working with RUMs and 

can be considered subject experts, able to provide judgement on the face and 

content validity of a RUM designed to capture healthcare resource-use data in a UK-

based RCT.  

 

Maximum variation sampling was used to ensure that a wide range of experts were 

recruited based on several characteristics including: the funding stream of the report 

(HTA/PHR), workplace, geographical region, research project setting, and disease 

area/condition/preventative intervention (104). These characteristics were included 

so that the range of trial-based economic evaluations that may be conducted in the 

future, with ModRUM included to collect healthcare utilisation data, could be 

represented. The characteristics and the name and job titles of experts were shared 
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with the research team and the team identified experts with experience of working on 

a wide range of trial-based economic evaluations, who were approached to 

participate. Experts were recruited from around England, Wales, Scotland, and 

Northern Ireland with the aim that they would report on any geographical variations 

in healthcare terminology or differences in valuation methods. As experts had 

already informed the content of ModRUM in the Delphi study, a sample size of 12 

was selected, as this covered each region of the UK and the research team felt this 

would be sufficient to identify any major issues with the questions and ModRUM 

more generally. 

 

I approached experts by email. The email briefly described the aim of the study, why 

the expert was being asked to participate and what would be involved if they decided 

to participate. Attached to the email was an information sheet (A3.1, Appendix 3), 

which provided more detail on the aims of the research, the role of the expert and 

details on how ModRUM had been developed. Literature suggests that people are 

more likely to participate in research if they feel a personal connection (102); for this 

reason, all supervisors were copied into the email as the experts were likely to have 

an existing professional link to at least one of the supervisors. If an expert did not 

reply within one week of the first email, a follow-up email was sent. If the expert did 

not respond to the follow-up email, another expert from the same region was invited 

to participate. Prior to deciding on whether to take part, experts had the opportunity 

to ask questions about the research and their potential role within it. 

 

5.3.2 Data collection 

For experts who were interested in participating in the study, a date and time for a 

telephone interview to provide feedback on ModRUM was organised. Experts were 

advised the interview would take approximately 30 minutes. Experts were sent a 

consent form (A3.2) which they were asked to sign and return prior to the interview. 

Experts were asked to give consent for the interview to be audio-recorded, which 

allowed me to concentrate on the interview and capture expert opinions accurately. 

Each expert was sent drafts of ModRUM core module (A3.3) and ModRUM core and 

depth module (A3.4) via email, so that they could review and become familiar with 

them ahead of the interview.  
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Ethical approval for the research conducted in this chapter, Chapter 6 and Chapter 

8 was provided by South Central - Berkshire B Research Ethics Committee (REC 

reference 19/SC/0244). 

 

5.3.3 Qualitative interviews 

During the interview, I asked experts pre-defined questions from a topic guide (A3.5) 

which included questions on the relevance, clarity, conciseness, and potential 

omission of items in ModRUM. The aim of the interview was to establish whether 

ModRUM questions captured what they purported to measure, and whether the 

questions generated answers that were suitable for valuation purposes within 

economic evaluations. A responsive interviewing technique was used to allow me to 

be “flexible and adaptable” in the research design, meaning that future interview 

questions could be framed on the answers to previous interview questions and quick 

changes could be made to the line of inquiry when unexpected topics arose (102).  

 

5.3.4 Analysis of expert feedback 

I transcribed the audio-recordings taken during each interview. Transcriptions were 

then uploaded to and coded in NVivo 12 Pro (103). The transcriptions were read 

line-by-line and expert feedback was coded under categories and sub-categories. 

Categories included higher level concepts representing more general themes (e.g. 

the ‘outpatient’ question is inadequate for costing), while sub-categories were more 

specific and represented lower-level concepts which showed the variation in themes 

under each category (e.g. ‘speciality’ should be captured for increased precision)  

(90). Analysis was conducted concurrently to interviews. The analysis drew on 

methods of constant comparison where feedback provided by experts was 

continually compared to identify the common themes (98). Attention was paid to any 

contrasting feedback to ensure that the opinions of all experts were considered. 

 

As a next step, I presented the research team with the findings from the interviews, 

grouped under key aspects of feedback with relevant illustrative quotations. The 

research team discussed each aspect of feedback, and with reference to the 

objectives of ModRUM, decided whether ModRUM should be adapted or whether 

suggested changes should be explored further with patients. The objectives of 

ModRUM are defined in more detail in Chapter 1 (Table 1.1), but in short include 
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that it should be generic (include questions relevant to all healthcare RCTs, 

particularly in the core module), precise (for increased accuracy in cost estimates of 

highly utilised resources or key cost drivers), comprehensible (to respondents), 

flexible, concise, consistent and transparent. When considering changes, both the 

respondent and analyst burden were considered. Following research team 

discussions, I revised ModRUM, and the research team subsequently reviewed the 

revisions to check that they adequately reflected the agreed changes. 

 

To validate the changes, as a form of respondent validation, the updated modules 

and a summary of the feedback were sent to experts (162). While not specifically 

asked for, experts were advised that they could share any further feedback on the 

updated modules or summary document. 

  

5.4 Results 

5.4.1 Identification of experts 

Between November 2015 and October 2018, 68 senior health economists from 28 

different workplaces, predominantly academic institutions, were named on HTA and 

PHR reports that included trial-based economic evaluations. Of these, 59 were 

authors on HTA reports only, 4 were authors on PHR reports only and 5 were 

authors on both HTA and PHR reports. Studies were undertaken in a range of 

settings including primary, secondary and community care, and school settings. 

There was also a wide range of disease areas, conditions and preventative 

interventions studied including cancer, dermatology, diabetes, mental health, obesity 

and physical activity.  

 

5.4.2 Recruitment of experts 

Twelve senior health economists, one from each region of the UK, were initially 

invited to participate. Of these, ten health economists were available and agreed to 

provide feedback on ModRUM and two (17%) did not respond. Two further health 

economists were invited from the regions I did not recruit from. Of these, one agreed 

to participate and the other could not commit due to timing. Of the 11 interviews 

organised, 10 went ahead as planned and one was cancelled due to the health 

economist no longer being available. The participating health economists were from 

10 different workplaces, from around the UK. Participant characteristics are provided 



 

101 
 

in Table 5.1 and NIHR HTA or PHR project characteristics are provided in Table 5.2. 

The health economists had considerable recent experience of trial-based economic 

evaluations with 29 HTA and five PHR publications between them. The studies 

reported in the publications were undertaken in a range of settings with a wide range 

of disease areas, conditions and preventative interventions studied. 
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Table 5.1 Participant characteristics 

    Mean (IQR) 

Number of reports 3.4 (2-4) 

    n (%) 

Journal   

 Health Technology Assessment 6 (60) 

 Public Health Research 2 (20) 

  Both 2 (20) 

Job role   

 Professor 7 (70) 

 Reader 1 (10) 

 Associate Professor 1 (10) 

  Health Economist 1 (10) 

Region   

 East of England 1 (10) 

 London 1 (10) 

 North East 1 (10) 

 Northern Ireland 1 (10) 

 Scotland 1 (10) 

 South England 1 (10) 

 South West 1 (10) 

 Wales 1 (10) 

 West Midlands 1 (10) 

  Yorkshire and the Humber 1 (10) 
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Table 5.2 Project characteristics 

    n (%) 

Journal   

 Health Technology Assessment 29 (85) 

 Public Health Research 5 (15) 

Disease area/condition/ preventative intervention  

 Pregnancy 6 (18) 

 Mental health 5 (15) 

 Body weight 2 (6) 

 Back pain 2 (6) 

 Smoking 2 (6) 

 Orthopaedics 2 (6) 

 Alcohol 1 (3) 

 Blood borne viruses 1 (3) 

 Brain injury 1 (3) 

 Cancer 1 (3) 

 Dementia 1 (3) 

 Dental 1 (3) 

 Dermatology 1 (3) 

 Epilepsy 1 (3) 

 Heart 1 (3) 

 Immune disorder 1 (3) 

 Learning disability 1 (3) 

 Liver disease 1 (3) 

 Lungs 1 (3) 

 Substance misuse 1 (3) 

 Diabetes 1 (3) 

Research project setting     

 Secondary care 14 (41) 

 Community 8 (24) 

 Primary care 5 (15) 

 Schools 4 (12) 

 Primary and secondary care 1 (3) 

 Ambulance services 1 (3) 

  Dental practices 1 (3) 
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5.4.3 Descriptive summary 

Health economic experts provided feedback during interviews conducted in May and 

June 2019. Interviews were on average 44 minutes long (range: 29 to 58 minutes). 

This section includes a descriptive summary, with illustrative quotes of the feedback 

provided. General feedback is summarised first, then item-specific feedback, and 

feedback on the omission and overlap of items is provided. No further feedback was 

provided by experts upon receipt of the revised version of ModRUM. Pseudonyms 

have been used to protect each expert’s identity, with ‘E’ indicating expert. Actions 

agreed by the research team in response to feedback is provided in section 5.4.4. 

 

5.4.3.1 General feedback 

Introduction 

Most experts provided positive feedback about the introduction text, suggesting that 

it was clear and concise. However, E4 and E9 suggested that alterations could be 

made to the text ‘healthcare you have used as an NHS patient’ to enhance clarity 

about what should be included. E4 also said that they usually specify that trial-

related visits should be excluded, within the introduction. 

E5: “I liked the introduction, it was short, I like that you said best guess, I like 

that you said answer even if your answer is zero.” 

E9: “… ‘care you have received as an NHS patient’?... It could be interpreted 

differently by different people. Maybe it could be ‘your use of NHS services 

and not private or things you have paid for’.”  

E4: “… maybe missing from the pre-text, in a lot of the studies we ask them to 

exclude trial related visits, to avoid double counting.” 

Two experts suggested that when using ModRUM in a study the user may want to 

alter the wording of the introduction, so that it fits better with the language used in 

other study documentation and is suitable for the study population. 

E4: “… it’s hard to plonk a questionnaire which is like this, which is quite 

wordy into something else, and the language changes… I don’t think you 

would change the language a lot necessarily, but it just depends, you don’t 

want it to seem suddenly out of kilter with the way you have designed it here.” 

E6: “… you have to take into account the population, age, reading level… 

make sure it is written in a lay and active tense.” 
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Question order 

Experts agreed that questions should be grouped by type of care (e.g. primary, 

secondary). Four experts provided positive comments on the order of questions. 

E1: “I think this makes sense because you are talking about hospital first and 

they tend to be the most costly services.” 

E3: “It’s good to have medications at the end as people can get bogged down 

with that.” 

However, over half of experts suggested alternative ordering. Several experts said 

they would start with the key cost drivers or resources that are more likely to be 

used, so that if the patient does not complete ModRUM, the most important 

information is captured first. E6 said they sometimes order questions as a journey 

through the care patients receive, starting with primary care.  

E4: “…I would have started with something that everyone is likely to have 

had… Going to a GP, I would have thought that is the one most people would 

report something on. Just to get them engaged in the questionnaire…” 

 

Response options 

While four experts provided positive comments on the response options, E2 and E9 

said they would prefer one box where respondents could enter a number instead of 

using a tick box. 

E5: “I do like the use of the zero box, it is quite clear for people have zero to 

tick zero.” 

E2: “…there are no instructions on the numbers, it looks like 0 to 4 could be 

construed as being for the researchers/office use... Personally, I prefer a box 

with a number, but it is a matter of preference, it wouldn’t stop me using it…” 

 

Section headings 

Several experts said that they would usually include section headings for each 

resource category, which may help to avoid double-counting, where some services 

are provided in both community and secondary care. 

E2: “We tend to split them up into ‘these are hospital-based service’ and 

‘these are services delivered in the community’. For example, you get hospital 

and community physiotherapists.” 
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 E7: “Maybe it would help to flag each section ‘hospital services’, ‘primary 

care/care in your community’. See if patients find it helpful or if they even 

notice it. If patients see clear heading they can work through each section, it 

focuses them and provides structure, otherwise a list of questions may seem 

overwhelming.” 

 

Continuation tables 

While one expert thought the continuation tables were adequate, six experts 

provided negative comments, with the main themes being that the tables were too 

long, tables on different pages would create confusion for patients and the tables 

would not be well-received by trial teams, who would be considering the cost 

implications of printing and posting additional pages that may not be used. Several 

experts had mixed feelings about the continuation tables. While most of these 

experts said that the tables were quite bulky, they also acknowledged that most 

patients would not need them, so they are fine to include. 

E2: “I think you are going to struggle getting anything completed when you 

have tables that are continued on lots of different pages. People get confused 

and get fed up of doing it.” 

E3: “It makes the forms quite bulky. There’s not many people that will have 

more than the number in the tables in the module… If someone is having 

more contacts you want to record it and you don’t want it recorded in the 

margin of the questionnaire so I think they are fine.” 

Four experts agreed that a general comments box at the end of the depth module 

could be used as an alternative; however, it was acknowledged that providing a box 

would allow patients to include unrelated free text. 

E7: “A general comments box at the end could be used to capture anything 

that doesn’t fit in the tables. More open to patients writing unrelated free text 

though.” 
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Implementation of ModRUM 

Several experts said they would need guidance on how to implement ModRUM and 

what assumptions should be employed for costing and analysing ModRUM 

responses. A guidance document that would be published alongside ModRUM was 

suggested. E5 said that guidance should be provided on how to cost the information 

captured in ModRUM to avoid double-counting at the costing stage. 

E6: “give them [health economists] some rules, that some of this will be 

assumptions” 

E10: “I wonder whether given that we do have now, quite solid NHS reference 

costs and the PSSRU, if it would be nice to see something to link resource 

use and unit cost.” 

E5: “when you are talking about procedures… making sure that you are not 

double counting time in hospital and operations twice. That’s about how you 

handle the data and what number you assign to activity.” 

Two experts discussed what guidance could be included in the document. Both 

thought that more detail should be collected when the resource is likely to be highly 

utilised or a cost driver. 

E5: “I might go for more granularity where I think there are going to be major 

cost drivers.” 

E11: “If you are going to get a small number of responses you could look at 

an average cost. If you are going to get hundreds of positive responses, then 

you may want to cost them by the areas they are treated in.” 

 

Two experts discussed how users would implement ModRUM. E6 suggested an item 

library of validated questions, akin to what is already being used for some PROMs 

(163). E11 discussed how users would formulate a trial-specific version of ModRUM 

from the modules. 

E6: “I think one of the things PROMs have moved towards is, once they are 

validated, they are moving towards more of an item library. You have core 

items and then other things that can be added in, but the questions are all 

written, and you can tailor them to your study.” 

E11: “One way if you had it on a computer, and you had all of these questions 

in a menu that you could drag across and make your own questionnaire.” 
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E5 suggested that those implementing ModRUM may choose a level of depth 

between the core and the depth module. 

E5: “… if you think of the most detailed as your longer questionnaire, and the 

least questions the core module, at some point in between … an analyst may 

have something in between the two, but they will have to justify why ...” 

Generic examples were included in ModRUM (e.g. nurse under other healthcare 

professional). E6 suggested that the end-user should be able to adapt the examples 

so that they are relevant to the population being studied. 

E6: “I guess there would be some tailoring. For example, if it was an early 

years intervention then maybe you could put different words” 

 

Other general feedback 

Other general feedback focussed on ways to ease completion and reduce the 

burden of completing ModRUM for patients. E6 suggested that important words, 

such as the resource type, should be in bold or highlighted. 

E6: “…whether things should be in bold or highlighted. I read that one been to 

hospital, oh it’s a day case. I think you just need to grab some words out.” 

E11 expressed concerns that ModRUM may be asking for too much detail and 

suggested this could hinder the amount and quality of data returned, they also 

suggested that free-text fields should be kept to a minimum to avoid the burden of 

analysing free-text data. E9 suggested looking at how the precision in estimating unit 

costs changes as the level of detail asked changes. 

E11: “I certainly wouldn’t include more. When patients see this questionnaire, 

some will recoil in horror… there is a strong correlation between how big your 

questionnaire is and what you get back… I spoke to some of the researchers 

here… In terms of clinic type, reason, test, etc., they said I really wouldn’t want to 

analyse this data as it would take a long time to apply costs… The main thing is 

the free text fields… and the difficulty of interpreting them.” 

E9: “See if the level of detail you are asking for changes the unit costs, and if it 

doesn’t, then I would keep it simple.” 

 

E9 said that numbering each appointment, in the first column of each table, is 

unnecessary as it may give patients the impression that appointments need to be 

sequenced when the order is insignificant for the health economic analysis. 
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E9: “… listing out the outpatient appointments 1 to 6, giving it an order like 

that is unnecessary because people might get into the mindset that there is an 

importance of the ordering.” 

When probed about repetition of the recall period and resource type, E6 stated that 

the amount of repetition is fine, providing it is consistent, although they suggested 

that it might differ between studies. 

E6: “Yes, as long as it is consistent. Get the balance right on what suits your 

study.” 

 

5.4.3.2 Item-specific feedback 

Feedback in this section relates to specific core questions (CQs) and depth 

questions (DQs). CQs and DQs that were sent to experts can be seen in A3.3 and 

A3.4, respectively. 

 

A&E (CQ1, DQ1) 

Although it was acknowledged that more detail could be captured on A&E visits, 

most experts thought that CQ1 was adequate for capturing the required information 

in a core module and could be used for costing. 

Expert 7 (E7): “If this is a minimum you can capture because of patient 

burden, then I think as a cost driver, is adequate… I could cost this. I have 

asked this question before and used an average unit cost.” 

Several experts said that the cost of A&E varies dependent on how a patient 

presents at A&E, whether by ambulance or by going to A&E themselves. While E7 

and E9 thought this additional detail could be added to the depth module only, E3 

thought that given the cost difference between a patient that arrives by ambulance or 

using another mode of transport, more detail should be captured in the core module. 

E3: “Some people will go to A&E by ambulance and some of their own accord 

and there is a massive cost difference between them so you may want to split 

out of the two.”  

Only E11 thought DQ1 may be inadequate for capturing A&E in a depth module. 

They thought that more detail may be needed to cost A&E attendances more 

accurately when utilisation of A&E attendances is expected to be high. However, as 

they did not have experience of a trial where high usage of A&E was anticipated, 

they did not have suggestions for the extra details that could be captured.



 

110 
 

Paramedic care (DQ2) 

Almost half of the experts thought that DQ2 would be adequate for most trials. 

However, E1, who had experience of collecting paramedic data through 

administrative sources, thought that DQ2 may not capture enough detail for costing, 

as different variations of paramedic care have different costs. This expert did 

however acknowledge that DQ2 could be useful in some contexts. 

E1: “I don’t think it is sufficient for costing in an economic analysis… As these 

are self-complete questionnaires, the question you have could be helpful in 

certain contexts.” 

While several experts thought that DQ2 could be costed, several other experts 

expressed uncertainty in how they would cost this question, with E7 suggesting that 

there may be different unit costs for ‘see and treat’ and ‘see, treat and convey’. 

When probed on whether paramedic care should be split into ‘see and treat’ and 

‘see, treat and convey’, E6 said that it would depend on the unit cost differential. E5 

also suggested that there is a difference in the cost of an ambulance and an 

ambulance car. They agreed that DQ2 could be used for most studies, but in other 

studies, it may be important to capture and cost more detail. 

E7: “Not sure how I would cost this as there may be a different cost for see 

and treat and take to hospital.” 

E6: “… you would do a weighted cost because you could have a paramedic 

who turns up and treats, or turns up and scoops you off to A&E… I would look 

and see what the differentials would be.” 

E5: “I need to make some assumptions about who it is that is attending. Is it 

an ambulance or is it an ambulance car?... I think they are conflated in the 

reference costs.” 

Several experts questioned whether ‘paramedic’ was suitable terminology, with 

‘ambulance’ suggested as an alternative.  

E9: “Received care from a paramedic, do you not just mean have you called 

an ambulance?” 
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Outpatient appointments (CQ2, DQ3) 

Most experts thought that CQ2 was adequate for capturing outpatient appointments 

in a core module, with several experts commenting that a unit cost could be applied, 

although it would be an average unit cost across different hospital outpatient 

departments. However, several experts thought that more information was needed 

for costing, including specialty and reason. 

E1: “I think the precision will be far greater if you ask about the different types 

and then you can attach different cost.” 

Five experts thought that ‘outpatient’ may be a problematic term for patients. Experts 

suggested that this term could be clarified by providing examples or using alternative 

terminology. Experts also suggested that CQ2 should be shown to patients to ensure 

the wording is meaningful. 

E9: “I often wonder if people understand what an outpatient appointment is, it 

is a term we use a lot but if I ask my relatives what an outpatient appointment 

are, they would go ‘what do you mean?’.” 

E7: “Outpatient/clinic is what I put in; I think it would make it clearer. It 

depends on the age of the person and how the hospital is set up to call it.” 

 

Several experts thought that DQ3 adequately captured information on outpatient 

appointments for a depth module, and several also thought the question could be 

used for costing. However, five experts thought that DQ3 was inadequate. Experts 

provided mixed comments on the third column, ‘Main test or surgical procedure 

performed’. While E1 thought that all tests and procedures should be captured, E5 

said that it may not be necessary to capture ‘Main test or surgical procedure’ for 

every study and several other experts thought that ‘Main test or surgical procedure’ 

was unnecessary for costing, with ‘clinic type’ alone being sufficient. Several experts 

suggested patients may struggle to complete the third column, including E4 who 

suggested adding ‘if applicable’ to the column heading, as respondents may not 

know how to complete the table if no tests or procedures were performed.  

E7: “I would think the clinic type is enough as you can get a unit cost for that.” 

E5: “For the third column, I’m not sure I would go to that level of detail always 

and I think it would depend on context.” 

E2: “… the main test or surgical procedure column can be quite problematic 

because people aren’t always sure what test or procedure they have.” 
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Day case admissions (CQ3, DQ4) 

While four experts thought that CQ3 was adequate for capturing day case 

admissions in a core module and most experts thought it could be costed, two 

experts thought more detail should be captured due to differences in unit costs. E1 

suggested differences would be driven by specialty and E3 suggested there would 

be a difference based on whether surgery was performed. 

E3: “As it stands, I would probably always add the depth day case question. 

As a minimum I would split out day case and day surgery.” 

Most experts were positive about the terminology used in CQ3. Positive comments 

were generally provided on the definition ‘used a bed, but did not stay overnight’ for 

‘day case’. However, two experts disagreed, with E5 stating that a bed could be used 

for an outpatient appointment, and E10 stating that beds are not used for all day 

case admissions. They suggested alternative wording which included ‘day patient’ 

and ‘admitted’, but acknowledged that ‘admitted’ may be problematic for patients. 

E5: “I can imagine you have been lying in a bed for a little while, but it was an 

outpatient appointment… We’ve sometimes said, ‘being admitted to hospital’, 

but that requires someone to understand what admitted means. I would be 

interested to find out what patients think” 

E10: “You are giving the impression you get a bed and I don’t think that is 

always the case... we did it as ‘Has your baby been admitted to a hospital as 

a day patient?’.” 

 

While four experts thought that DQ4 was adequate for capturing day case stays in a 

depth module, E1 thought it was inadequate as all tests and procedures should be 

collected for costing purposes. Although several experts thought the information 

captured was suitable for costing, several others agreed with E1 and suggested that 

more or alternative detail was required. They suggested ‘specialty’ was more 

important to capture than ‘reason’, which contrasted with feedback from E10, who 

said they would always capture ‘reason’ in order to link answers to Healthcare 

Resource Group (HRG) codes, which are often used for costing secondary and 

emergency healthcare services. 

E5: “You have ‘reason for visit’ and ‘main test or surgical procedure’, which I 

think is useful but halfway house may be just asking specialty… You are 

greatly increasing the burden all through the study with the open text.” 
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Inpatient admissions (CQ4, DQ5) 

Most experts thought CQ4 captured adequate information for a core question on 

inpatient admissions; however, E10 thought ‘level of care’ and E1 thought ‘specialty’, 

‘ward’ and ‘surgical procedures’ should always be captured. While most thought 

CQ4, which included number of stays and nights per stay, could be used for costing, 

E5 thought that CQ4 would allow you to estimate hotel charges but not the 

procedure cost. 

E10: “I always try to cost hospitalisations by level of care. So, if it was an ICU, 

high dependency, special care”  

E5: “The number of nights will allow you to get to hotel charges, what it does 

not allow you to get to… is procedures, so you don’t know why they have 

been there and that raises questions of how you would work out cost…” 

Several experts thought capturing ‘number of nights per stay’ was adequate; 

however, E9 said they would prefer to omit ‘number of stays’ and just ask the total 

number of nights across all stays to reduce respondent burden. E3 thought that 

using ‘nights’, rather than ‘dates’, may mean that respondents include parts of stays 

that fall outside the recall period. E5 suggested adding several prespecified reasons 

with tick boxes to provide some additional information about the visit in the core.  

E9: “just ask for the total number of nights… the majority of people over the 

course of 3 or 6 months will probably only have had one or two stays… the 

number of stays and the number of nights per stay, that it is asking for quite a 

lot from people...” 

E3: “In mental health, for example, patients have very long lengths of stay 

which may start before the recall period, some patients may exclude this, and 

some may include the whole duration. Dates would allow you to pick out the 

bit of interest.” 

E5: “you could have the option that if you know something about the context 

of why people might be admitted. You could have some tick boxes. You might 

still allow writing after say 4 choices but hopefully it will be the minimal amount 

of writing required from anyone” 

 

Six experts thought DQ5 was adequate for capturing inpatient stays in a depth 

module, including E7 who said that while respondents may not complete all the 

information asked for, this may not be an issue as partially completed data could be 
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sufficient for costing. Several experts suggested that more or alternative detail could 

be captured, including E1 who suggested all reasons for a stay should be captured, 

instead of just the main reason, and E9 who suggested ‘specialty’ is preferable to 

‘reason for stay’. 

E1: “Reason for stay, I wonder whether you could allow for more than one 

reason, so add (s).” 

E9: “If you put reason for stay you are going to get loads of things. You could 

maybe be quite clever and just provide the top 5 or 6 specialities. I just think 

reason for stay, what are you going to do with it... It’s a more tenuous link to 

getting specialty.” 

 

GP surgery or health clinic visits (CQ5, DQ6) 

Most experts said that the GP part of CQ5 was adequate for capturing GP 

appointments at the GP practice or health clinic, and that they would be able to apply 

a cost. 

E7: “For GP visits, yes, as a basic measure I think that’s fine… For GP visits, I 

would know how to cost this.” 

Three experts said that the other healthcare professional part of CQ5 was adequate, 

but five experts thought it was inadequate, and E9 provided mixed views. Of those 

that thought CQ5 was inadequate, four suggested pre-specifying several of the most 

common healthcare professionals with an ‘other’ option where patients can specify 

other healthcare professionals. 

E4: “I don’t have a problem with it being grouped. You’re going to have to 

make an assumption for any of them for the band and they are all on the 

same NHS pay banding.” 

E5: “You’ve argued that a nurse could be the most common and everything 

else quite rare… I think that is a reasonable case for most situations… it is not 

worth going to the extra effort of granularity, the increase in respondent 

burden does not add sufficient detail to my work and accuracy to my work to 

compensate…” 

E1: “other healthcare professionals, each of those would carry a different unit 

cost… you could break that down by type of healthcare professional… You 

can select the most common, and then other, please specify.” 
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Two experts said they could use an average unit cost of non-GP healthcare 

professionals to cost CQ5, but E7 said that health economists are likely to use 

different unit costs. 

E7: “For other healthcare professionals, when costing this, it would differ 

between health economists as to what they think is appropriate to use for the 

average unit cost.” 

When asked about the terminology used to describe a GP surgery or health clinic, 

E4 said that rather than ‘health clinic’, ‘health centre’ was the correct terminology in 

their locality. They also suggested that for less intensive trials, where less questions 

are permitted, they would ask a GP question that incorporates all modes. 

E4: “Maybe ‘health centre’ around here is what people would call [a health 

clinic]” 

 

Over half of experts thought that DQ6 was inadequate for capturing visits to the GP 

practice. When asked about how the question could be improved, all experts said 

DQ6 should be expanded, with two experts stating that DQ6 should capture more 

detail. 

E7: “I think this is where you can expand the healthcare professionals. You’re 

allowing it to expand for telephone/online, you need to let it expand here.” 

Two experts thought that the order of DQ6, DQ7 and DQ8 was confusing and said 

that rather than ordering by mode of visit, it should be ordered by healthcare 

professional seen. 

E2: “I think what you have got in there is right, but I would order it differently. I 

would group it by healthcare professional rather than type of visit.” 
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Home visits (CQ6, DQ7) 

Several experts thought that CQ6 was inadequate for capturing home visits, as it 

was not sufficiently disaggregated. E7 also thought that patients may include home 

visits in both CQ5 and CQ6 which would lead to double-counting. 

E7: “Similar to the visit at the practice question, too broad and would not know 

how to cost… Patients may include home visits in the visits at the practice 

question.” 

 

Consistent with feedback for DQ6, experts said that DQ7 was inadequate for 

capturing home visits and could be expanded. E7 also suggested that the formatting 

of questions DQ6, DQ7 and DQ8 should be consistent with one another. 

 

Remote access care (DQ8) 

As this study was conducted prior to the Covid-19 pandemic, feedback was provided 

in the context of a healthcare system where remote access care was considerably 

less well-utilised. Remote access care questions were only included in the depth 

module, as they did not meet the requirements to be included in a core set of 

resource-use items in the Delphi study (71). 

 

Although two experts thought DQ8 adequately captured information on remote 

contacts, several thought that DQ8 was ambiguous. They questioned whether the 

table for DQ8 only related to remote contacts and E1 also queried whether DQ8 only 

related to GP-based professionals. Experts also thought that telephone and online 

appointments may carry different costs, so should possibly be separated in 

ModRUM. However, E11 thought they are not well utilised enough at present to 

warrant separate questions. E11 also questioned whether unit costs were available 

for telephone and online contacts, and stated that if they are not available, it will not 

be possible to cost them, so they should not be collected. 

E1: “The telephone appointments and the online, might carry different costs 

so you may not want to group them… The types of healthcare professionals 

this question relates to, you need to be much more specific, so that there is no 

double counting.” 
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E11: “If you have different unit costs then you may want to separate them, but 

at the moment I don’t think they are prolific enough for this… If you don’t have 

a cost for it, you won’t use it, so you shouldn’t collect it.” 

E5 suggested including NHS 111 as an example if the aim was to capture NHS 111 

within question DQ8. 

 E5: “NHS 111, would that be captured by DQ8?... I suggest you probably 

want to put that in as an example. Depending if you are going to use this in 

Scotland and any of the other devolved nations, whatever their service is.” 

 

Prescribed medications (CQ7, DQ9) 

Two experts thought that CQ7 was adequate for capturing prescribed medications 

and E4 thought it could be costed using an average prescription cost in a core 

module, but the majority of experts thought CQ7 was inadequate and could not be 

costed due to the number of prescriptions alone being insufficient information for 

costing. When asked about whether a question on prescribed medications should be 

optional and excluded from the core module, all experts agreed. 

E9: “It will give you a descriptive analysis about whether number of 

medications used has changed.  I don’t really know how useful it is.” 

E7: “…shouldn’t be a core question, if the health economist thinks it is 

important then they will try to capture it and capture it well.” 

 

Most experts thought it was adequate to collect just name and duration for 

prescribed medications in a depth module, but E7 thought the opposite. 

E3: “…just knowing the type of medication and how long they took it for is 

sufficient.” 

E7: “Too minimal. Would require lots of assumptions. Different health 

economists may make different assumptions.” 

Two experts suggested that the question prior to the medications table was 

unnecessary as it meant the same question was asked twice in different formats 

which adds an unnecessary validation check. The first question asked, ‘how many 

medications have been prescribed for you?’. In the table, respondents were asked to 

provide the ‘prescribed medication name’ and the ‘number of days you used the 

medication’ for each medication prescribed. 
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E2: “Why are you asking the same question twice. You ask the number of 

medications and then you have the number down the side anyway.” 

There was a variety of comments on the table in DQ9. E5 thought that it would be 

difficult to complete and to analyse. Several experts said that the third column should 

ask for the ‘number prescribed’ not the ‘number used’, as the number of medications 

prescribed is the important question for costing purposes. While E2 thought ‘number 

of days’ could be captured, several others thought it may be problematic. 

E5: “…DQ9 is an example of something that would, and I’m sorry to say, be 

horrific to complete, data entry, code, cost and analyse.” 

E9: “This is all about adherence and compliance. Whether they take it or not 

for the full time is irrelevant, as we just want the cost and whether they take it 

is a clinical question.” 

E4: “I don’t know if I would use number of days here… as I’m not sure how 

accurate that information would be, but I would probably ask the number of 

times they have had the prescription or something like that.” 

E5 suggested several alterations to avoid the patient and analyst burden of free-text 

medication names, including grouping and prespecified medications or including 

guidance notes to state that certain medications should not be included. E6 agreed 

that cheaper medications could be grouped and pre-specified, and more detail could 

be captured for high-cost medications. 

E5: “Possibly giving instructions to not worry about some things. Such as 

aspirin, paracetamol when compared to expensive drugs for specific 

conditions” 

E6: “You could group those together because you are going to get names of 

everything and then just do a weighted cost of pain medications for example. 

But if there is a specific high cost drug, so in asthma that would be important 

because severe asthma patients are on a lot high cost stuff and that is where 

you would want to be specific.” 

 

Guidance notes were provided for DQ9 and stated the number of days respondents 

should report if they took the medication daily or weekly for the recall period. 

However, all feedback on the guidance notes was negative, with experts stating that 

it was too complicated. Instead of the guidance notes, E6 suggested patients could 

be asked the number of days or whether they took the medication continuously. E9 
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suggested that patients could instead indicate whether they were taking the 

medication throughout the entire recall period (ongoing), or whether they were only 

taking the medication for a short duration. If patients indicated the latter, they could 

then be asked to report the number of days the medication was used for. 

E7: “Additional guidance notes, I think that is hard, patients won’t use that.” 

E9: “I would have a simple column, ‘ongoing medication’. And then ‘short 

duration’, ‘specify the duration’.” 

 

5.4.3.3 Omitted and overlapping items 

Experts were asked to report whether they thought any important NHS resources 

had been omitted from ModRUM. Suggested missing items included chiropodist, 

dentist (two experts), district nurse, equipment and adaptations (two experts), level 

of inpatient care (two experts), optician (two experts), out-of-hours care, social care, 

transfers and walk-in centres. Experts were also asked specifically about whether 

they thought items were missed from the core or depth modules. Experts did not 

report any missing resource items for the depth module, but several experts thought 

that primary care consultations conducted over the telephone should be included in 

the core module. E5 thought big procedures and E6 thought out-of-hours care 

should be added to the core. 

E1: “I would veer towards incorporating other types of primary care 

consultations in the core module, even if it was just telephone, I think then you 

will capture the 3 most common types.” 

E5: “…maybe something around big procedures because they could be main 

cost generating events.” 

 

Five experts did not think that there were overlapping questions within ModRUM, 

other than those discussed previously under individual items. However, E11 thought 

there may be overlap between A&E visits and inpatients stays, where patients are 

admitted via A&E. 

E11: “The only one is A&E and then referral to a hospital bed. There may be 

a few complications there. We used to try and do this with arrows in the 

questionnaire and ask them where they went afterwards. But then it got 

complicated because there was an overlap in inpatient stays and overnight 

stays in A&E.” 
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5.4.4 Research team meeting 

The research team met on two occasions (July 11th and 24th, 2019) to discuss the 

feedback provided by experts. The research team agreed on changes to be 

implemented, issues to explore with patients and where no changes were required 

based on the feedback. ModRUM was redrafted and the research team reviewed 

changes at one final meeting (August 14th, 2019). A summary of the main themes 

and actions agreed at the meetings are provided in Table 5.3.
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Table 5.3 Main themes and subsequent actions 

Theme Action 

Themes and actions emerging from general feedback 

The introduction was generally 
adequate. 

No changes were required. 

In general, the order of questions was 
adequate, but user flexibility could be 
considered. 

No changes made as allowing users to 
change question order would reduce 
consistency in the implementation of 
ModRUM 

Response options were mostly well-
received. 

No changes were required. 

Section headings may be helpful for 
respondents. 

Usefulness of section headings was 
subsequently informed by patients 
(Chapter 6). 

The continuation tables are too long 
and are likely to confuse respondents. 

A free-text box replaced continuation 
tables in the depth module. 

A user guide was needed to describe 
how to implement ModRUM and cost 
ModRUM data. 

A user guide was developed for 
ModRUM (Chapter 7). 

Themes and actions emerging from item-specific feedback 

Questions on A&E, outpatient, day 
case, inpatient and GP were adequate 
for capturing detail and applying costs 
in a core module. 

No changes were required. 

The A&E question was adequate for 
capturing detail and applying costs in a 
depth module. 

No changes were required. 

Opinions differed on the adequacy and 
level of detail captured in core 
questions on other healthcare 
professionals at the GP practice and 
home. 

No changes made to the core questions, 
but depth questions adapted to allow for 
more detail to be captured. 
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Table 5.3 continued 

Theme Action 

Opinions differed on the adequacy and 
level of detail captured in depth 
questions on paramedic, outpatient, 
day case, inpatient and prescribed 
medication. 

More detail captured for the paramedic 
question and in the outpatient, day case 
and inpatient tables. ‘Number of 
prescriptions’ captured instead of 
‘number of days’ for medications. 

The core prescribed medication 
question was inadequate and 
prescribed medications should not be 
included in the core module. 

The question on prescribed medications 
was removed from the core module. 

Questions on other healthcare 
professionals at the GP practice and 
home and remote access care were 
inadequate for capturing detail and 
applying costs in a depth module. 

NHS 111 was added as an example. 

Non-hospital-based questions should 
be ordered by healthcare professional 
rather than mode. 

Non-hospital-based care were ordered 
by healthcare professional. 

‘Paramedic’, ‘outpatient’ and ‘health 
clinic’ may be problematic terms. 

‘Paramedic’ changed to ‘ambulance 
service’, ‘health clinic’ changed to ‘health 
centre’ and understanding of ‘Outpatient’ 
was explored with patients (Chapter 6). 

Formatting of non-hospital-based 
depth questions should be consistent. 

The formatting of non-hospital-based 
questions depth questions was made 
more consistent. 

Themes and actions emerging from feedback on omitted or overlapping 
items 

Several items were felt to be missing in 
the modules. 

No changes were made. Many items 
were beyond the scope of the modules 
or already captured within the questions. 

No overlap between questions. No changes were required. 
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5.4.4.1 Changes implemented 

Ordering and formatting changes 

Experts suggested that primary and community care questions should be grouped by 

healthcare professional rather than mode of appointment due to potential double-

counting. The research team agreed, and the core and depth questions were 

reordered by healthcare professional. Several experts said that it was unclear what 

question the table under DQ8 (online and telephone appointments) related to. The 

table in DQ8 was removed and the formatting was made more consistent with other 

questions to alleviate ambiguity. 

 

Changes to how ModRUM is implemented 

To ensure the questions are relevant to each population ModRUM is used in, the 

research team agreed that while generic examples of healthcare resources are 

included in the questions, the user can adapt them to trial-specific examples. For 

example, in question 5 and 6 of the core module (A3.3), the revised version included 

square brackets around ‘nurse or physiotherapist’ to indicate that they can be 

updated to trial-specific examples. Although this reduces standardisation, it should 

encourage uptake of ModRUM and ensure that examples are applicable to each 

study population. 

 

Several experts said that a user guide should be created which explains how 

ModRUM should be implemented, costed and analysed. The research team agreed, 

and development of the ModRUM User Guide is described in Chapter 7. The 

research team also agreed that as ModRUM evolved through subsequent research 

studies, consideration would be given to potentially having a level of depth between 

core and depth questions. For example, for inpatients stays, this could involve 

capturing ‘reason’ in addition to the core module detail, but not ‘department’ and 

‘tests or procedures’, which are included in the depth module. Based on the 

feedback, it was also agreed that users could include individual depth items rather 

than choosing between the core and core and depth modules in their entirety. This 

change makes the inclusion of depth questions less prescriptive and more flexible, 

which could encourage uptake. 
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More detail captured in ModRUM 

For DQ2 (paramedic care), it was suggested that it could be split into “see and treat” 

and “see, and treat and convey”. The unit costs in the NHS reference costs 

(2017/18) were compared, with the unit cost for ‘see and treat’ at £192 and for ‘see, 

treat and convey’ at £252 (164). As more detail was captured in ModRUM for 

resources where the cost difference is lower, the research team decided to separate 

paramedic care into these two categories.   

 

For DQ3 (outpatients), while several experts thought that ‘main test or procedure 

performed’ was unnecessary to collect for costing, the research team agreed to keep 

it in for the version that was tested with patients, as more expensive procedures are 

increasingly being performed in outpatient clinics. During the patient pilot (Chapter 

8), the additional time it takes to cost more detailed information was considered. One 

expert said that ‘main’ should be removed from ‘main test or procedure’, as all tests 

and procedures are important for costing. The research team agreed to remove 

‘main’ and trial the question with patients, to see what they include. The research 

team also agreed to add ‘if applicable’ to this column, as a test or procedure will not 

be performed at all outpatient appointments. Both suggestions were also included in 

DQ4 (day case stays) and DQ5 (inpatient stays). The research team also agreed to 

add a ‘reason for visit’ column, so that the outpatient table corresponds with the day 

case and inpatient tables. While this goes against feedback suggesting that the 

amount of free-text data collected should be minimised, the depth questions are 

designed to capture all relevant information for estimating costs more precisely. 

 

There were mixed opinions on CQ5 (GP practice appointments) and CQ6 (home 

visits). While all experts agreed that the ‘doctor (GP)’ part was acceptable, many 

stated that having one option for non-GP healthcare professionals was inadequate. 

Once the rationale for grouping other healthcare professionals was explained and it 

was suggested that this question could be expanded upon in the depth module, most 

experts agreed that CQ5 and CQ6 could remain the same in the core module. The 

revised depth questions have options for prespecifying healthcare professionals 

most relevant for the study and an ‘other’ option where respondents can also report 

any other types of healthcare professionals seen.  
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Less detail captured in ModRUM 

As most experts thought the CQ7 on prescribed medications was inadequate and 

prescribed medications could be captured in an optional question only, the research 

team agreed that prescribed medications should be omitted from the core module. 

The research team felt comfortable omitting prescribed medications from the core 

module as questions on prescribed medications did not make it through the second 

round of the Delphi consensus study (71). An item on prescribed medications was 

added during the final selection meeting, as the group thought that prescribed 

medications would be relevant to participants in most trials, but agreed more 

research was required to decide whether it should remain in the core module or form 

a separate module (71).  

 

As there was clear preference from experts to remove the continuation tables, the 

research team agreed to exclude them from the revised depth module and replace 

them with a free-text box at the end of the depth module. Other alterations included 

adding a heading to and increasing the size of tick boxes, and increasing the line 

spacing within and between questions. 

 

Alternative detail captured in ModRUM 

The research team agreed with experts and the duplicated question asking the 

number of medications used was removed from DQ9 (prescribed medications). The 

question was replaced with a binary question asking whether medications had been 

used. This will allow the analyst to tell whether a blank medications table is due to 

missing data or no medication use. The research team also agreed to ask for the 

‘number of prescriptions’ as opposed to the ‘number of days’. 

 

Terminology changes 

The research team agreed with experts who suggested that ‘paramedic’ was not a 

suitable lay term. ‘Paramedic care’ was changed to ‘ambulance service’. Patient 

understanding of ‘ambulance service’ was subsequently explored with patients 

during patient interviews (Chapter 6). When asked about the terminology used in 

CQ5 ‘at a GP surgery or health clinic’ one expert suggested ‘health centre’ would be 

more relevant than ‘health clinic’. The research team agreed to change the 

terminology, with the hope that ‘health centre’ would encourage respondents to 
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include other resources such as ‘walk-in-centre’ and ‘urgent care centre’ which some 

experts reported as missing from ModRUM. 

 

5.4.4.2 No changes implemented 

No changes due to the existing questions being adequate 

The following questions were left unchanged as most experts thought the questions 

were adequately capturing what they purported to measure and were suitable for 

costing purposes: CQ1 (A&E), CQ2 (outpatients), CQ3 (day cases) and CQ4 

(inpatients).  

 

No changes as changes would be informed by patients 

Experts suggested that some of the terms in these questions, including ‘outpatient’ 

and ‘day case’, may be problematic for patients. It was agreed that if during patient 

interviews (Chapter 6), patients appeared to struggle with terms in ModRUM, 

alternative terms would be provided by experts or examples would be included. For 

CQ4, one expert suggested collecting total nights instead of nights per stay. It was 

also agreed that if patients appeared to struggle with CQ4, using total nights as an 

alternative would be explored. 

 

Although experts suggested that telephone appointments could be included in the 

core module, the research team agreed to keep them out of the core module as they 

did not make it through the final stage of the Delphi study. However, as the Covid-19 

pandemic meant that substantially more appointments took place remotely, 

telephone/online questions were added prior to the patient pilot study (Chapter 8). 

As it was suggested that home visits are not very prevalent, it was planned that the 

proportion they contributed to total costs would be estimated and their inclusion in 

the core module reconsidered during the patient pilot study. However, as the pilot 

was undertaken during the Covid-19 pandemic, when home visits were less likely, 

deciding on whether home visits should be omitted did not seem sensible, so this 

was not undertaken. Although it was suggested that free text on ‘big procedures’ 

could be included for inpatient stays, this went against the design principles for the 

core module, where to keep it concise, no questions which require free-text 

responses were included. In the pilot study with patients (Chapter 8), I explored the 

impact on cost estimates of including more detail from the depth module. 
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While the research team agreed not to make changes to the introduction as most 

experts were happy with it, the team agreed that understanding of ‘used as an NHS 

patient’ would be explored with patients in interviews (Chapter 6). The research 

team also agreed to explore several of the other suggestions within patient 

interviews including whether numbers should be omitted from the tables to avoid 

extra effort of remembering resources in order and whether patients would like 

section headings to differentiate resources. 

 

No changes as the suggestions did not meet the objectives of ModRUM 

While several missing items were suggested by experts, ModRUM was not altered 

as the suggested items were either beyond the scope of ModRUM healthcare 

modules (e.g. social care) or could be captured within questions already included in 

ModRUM (e.g. district nurse in other healthcare professional home visits). 

 

Several experts suggested that more adaptability should be permitted in the 

introduction; however, the research team believed that the adaptability within the 

introduction was sufficient, while not jeopardising the ability of creating a 

standardised and validated introduction. Free adaptation of the introduction by the 

user will be discouraged. 

 

Several experts suggested the order of questions should be altered, so the most 

pertinent items to each trial can be collected first. The order of questions was guided 

by questionnaire design principles, to include more salient, less frequently used 

items first. Adaptation of the question order will not be recommended to ensure 

ModRUM is used consistently. 

 

5.5 Discussion 

5.5.1 Main findings 

Extensive feedback on ModRUM was provided during semi-structured qualitative 

interviews with ten experienced health economists. While there was disparity of 

opinion between health economists, their feedback provided evidence for the content 

validity of ModRUM; they confirmed that the core module items, with the omission of 

prescribed medications, clearly and concisely captured all the key NHS resources, 
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with depth questions allowing the flexibility to capture more detail when relevant to 

specific trials. Face validity was confirmed as health economists stated that 

ModRUM measures the desired qualities of a patient-reported RUM. While there 

were differences of opinion on how precise estimates would be, health economists 

agreed that the questions would generate answers that are suitable for valuation 

purposes within economic evaluations. 

 

5.5.2 Strengths and weaknesses 

The purposeful sampling strategy ensured that health economists with considerable, 

recent, and varied experience of conducting economic evaluations alongside UK-

based RCTs were interviewed. Credible conclusions could be drawn as experts were 

independent and well-informed to provide feedback on ModRUM and make 

comment on its validity (11, 102). This study provides evidence of content validity as 

the quantity of detailed feedback allowed me to explore a range of contrasting and 

comparable opinions. This study also complemented the Delphi study that preceded 

this work in terms of the assessment of content validity (71). In the Delphi study, 

content validity was established with respect to what items to include, while in this 

study assessment of the relevance, clarity and conciseness of items (content 

validity) was made in the context of a formulated RUM. In additional interviews, I 

would have been able to probe further into the feedback generated from earlier 

interviews and could have allowed alternative ideas to emerge; however, as the 

development of a measure is not a single-stage process, further feedback was 

sought and refinement to ModRUM made in subsequent research studies (Chapter 

6, Chapter 7 and Chapter 8).  

 

Despite some concern that telephone interviews may not offer the same 

engagement and rapport as face-to-face interviews (102, 165), I chose to conduct 

interviews via telephone for pragmatic reasons, as it allowed me to reach health 

economists located around the UK. I found that engagement from experts was high, 

both in terms of the percentage of experts agreeing to take part and within the 

interviews themselves. The average duration of interviews was longer than 

anticipated. Experts also often used ‘we’ when providing feedback, suggesting their 

feedback related to their research team or health economists more generally. 

Sending ModRUM prior to the interviews proved useful, as experts had the 
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opportunity to review the questions in advance. One expert stated that they had 

shared ModRUM and solicited feedback on it from their research team prior to their 

interview. Framing follow-up questions on previous answers allowed me to gain a 

deeper understanding of the answers provided, and also demonstrated to the expert 

that I had a genuine interest in their feedback and helped to build rapport during the 

interview (165). 

 

Audio-recording of interviews avoided distractions from extensive note taking during 

the interview; it also meant that the opinions of experts could be recorded and cited 

accurately to support any conclusions drawn from the data (102). The semi-

structured nature of the interview meant that pre-defined content was covered to 

ensure that I could make statements about the face and content validity of ModRUM, 

and allowed the interview to divert from the scripted questions when new ideas 

emerged. The responsive interviewing technique and concurrent interviews, 

transcription and coding allowed the research design to continually be improved to 

generate rich and detailed data (102). 

 

Feedback from experts was compared and contrasted, allowing the development of 

common themes and identification of divergent opinions. In research team meetings, 

we were able to decipher which feedback related to personal preferences (e.g. 

response option tick boxes), which deviated from the aims of ModRUM (e.g. 

adaptable question order), which could be explored with patients (e.g. terminology) 

and which related to problematic areas of ModRUM that required adaption (e.g. core 

prescribed medication question). In the latter case, common themes on problematic 

areas of ModRUM allowed me to be confident that alterations implemented were 

justified and made with a solid evidence base to ensure the validity of ModRUM.  

 

In comparison to health-related quality-of-life measurement, where the EQ-5D is a 

widely accepted measure for use in economic evaluations (23), recommendations on 

the measurement of resource use are not well-defined and there is no widely 

accepted standard. In this study, I found that parts of ModRUM could be adapted to 

rectify issues, but it was clear that a fixed, off the shelf measure may be too 

restrictive for health economists measuring resource use. For example, tensions 

emerged between the use of open and closed questions, and the level of detail 
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needed to ensure accuracy of cost estimates while minimising patient burden. 

Feedback provided informed the decision to increase adaptability (e.g. allowing 

individual depth questions to be added to the core) and reinforced the need for a 

modular questionnaire that allows for adaptable granularity of resources collected. 

 

5.5.3 Comparison to existing literature 

The development of existing RUMs is described in detail in Chapter 3. The review 

highlighted that psychometric testing, including assessment of the content and face 

validity, of existing RUMs is sparse. Where it is provided, detail is limited, which 

inhibits the ability to make comparisons between the methods used to assess face 

and content validity in this study, with methods for face and content validation of 

existing RUMs. 

 

Health measurement guidelines state that judgement on content validity should be 

made by experts (12). For the development of ModRUM, experienced health 

economists were considered as experts who were best placed to inform item 

generation (71) and review the prototype of ModRUM in interviews, where they could 

comment on the appropriateness of items and suggest alternative ideas (166). This 

deviates from patient-reported outcome development where patients can be 

considered experts who should judge the relevance of items for their patient 

population (12). It also deviates from existing RUMs where, most often, evidence on 

the validity has been reported as the measures have been developed with input from 

healthcare professionals, as opposed to health economists (75, 136, 151). However, 

as many RUMs are condition-specific, clinicians can be considered experts who are 

in the best position to identify and comment on the range of healthcare resources 

used in a specific population. For ModRUM, which is a generic RUM, I considered 

experienced health economists to be the most appropriate experts, as they have 

considerable experience of collecting resource-use data in trials of a wide range of 

conditions and an understanding of what level of detail is required for costing 

purposes in economic evaluations. 

 

Several authors report that there is evidence for the face (75, 136, 151, 167) and/or 

content validity (167-171) of their RUM. Where experts were involved in the 

validation, it was unclear for many RUMs whether experts were independent to the 
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development team, which would avoid bias in the judgement (11). In addition to 

judgment by healthcare professionals, several RUMs used alternative methods to 

provide evidence for face and/or content validity. For the CSSRI-EU, judgement on 

face validity was made in focus groups with healthcare professionals, care workers, 

informal carers, and service users (75). Face validity of the REFLUX questionnaire 

was assessed by reviewing questionnaire results graphically (172). Evidence for the 

content validity of the PDMED questionnaire is reported as the content was created 

from an expert panel review and pilot (168). For the CESAR questionnaire, the 

authors state identification of resources from similar studies provides evidence for 

content validity (170), and in their report, the authors also stated clinical expert input 

in resource-use item selection (145). The content validity of a RUM to capture 

resource-use data from patients with lower back pain was judged by experienced 

healthcare professionals who commented on missing, ambiguous, or unnecessary 

items and concepts (136). Cognitive interviewing of patients to assess content 

validity was only reported for the Cardiff Cardiac Ablation PROM, which primarily 

captures health outcomes but also includes several healthcare use and productivity 

questions (173). 

 

While the majority of RUMs referred to were developed for a specific condition, the 

ACQP shares similarities with ModRUM as it includes a standardised set of 

questions that can be adapted and used to capture resource-use data from patients 

in economic evaluations across a range of conditions (76). Evidence for the content 

validity of the ACQP is reported as a checklist of resource-use items for the ACQP 

was formulated from existing RUMs provided by health economists (76, 171). 

 

Although they did not state that face or content validity were being assessed, 

literature on the development of other RUMs report involvement of experts in the 

development process (121, 141, 146). For example, the Osteoarthritis Costs and 

Consequences Questionnaire was developed based on existing measures and with 

health economics, public health and clinical expert input (146), while a RUM 

designed to capture data from patients with diabetes was developed based on 

existing measures and with clinical expert input (121). 
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5.5.4 Implications for this research 

To ensure the longevity of ModRUM, it is important to make sure that it is future 

proofed to be able to adapt to changes in healthcare services. For example, in 

January 2019, the NHS indicated a plan to increase access to telephone and online 

consultations within five years (174). During this thesis, this plan was accelerated 

due to the Covid-19 pandemic. As a result, the feedback on the relevance of remote 

access care items in this study should be interpreted with the caveat that it was 

provided pre-Covid-19 and it is likely that experts would consider remote access care 

much more important to capture in the core module based on healthcare utilisation 

trends following the onset of Covid-19. In Chapter 9, further consideration is given to 

future changes to healthcare provision and how ModRUM can remain relevant 

despite these changes. 

 

Based on feedback provided by experts, ModRUM was revised. Experts suggested 

several aspects of ModRUM that required input from patients including some of the 

terminology. Based on expert suggestions, the topic guide for use in patient 

interviews was revised. Comments made on how to implement ModRUM, suggested 

that ModRUM would benefit from an accompanying user guide. The guide was 

subsequently developed (Chapter 7). Future research studies allowed for the 

revised version of ModRUM to be tested with patients (Chapter 6, Chapter 8) and 

health economists (Chapter 7). 

 

5.6 Conclusion 

The aim of this work was to generate evidence for the content and face validity of 

ModRUM. Experts were asked to comment on the relevance of items, clarity and 

conciseness of questions, omission of relevant items and whether ModRUM appears 

to measure what it is intended to measure. This study provides evidence for the 

content and face validity of ModRUM as experts either said that questions were 

adequate for their purpose and could be costed, or they provided suggestions on 

how to make the questions fit for purpose. Where necessary, questions were 

amended to ensure that ModRUM is relevant and adequate for capturing healthcare 

resource-use data in economic evaluations alongside RCTs. A study designed to 

test the acceptability and content validity of the revised version of ModRUM in 

cognitive interviews with patients is described in the next chapter.
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Chapter 6 Cognitive interviews with patients 

 

6.1 Chapter overview 

This chapter reports on cognitive interviews with patients to test the content validity 

and acceptability of ModRUM. A purposeful sampling strategy with maximum 

variation was used to recruit patients from primary care to participate in “think-aloud” 

interviews with retrospective probing. Participants verbalised their thought processes 

as they completed ModRUM, which allowed errors (issues with completion) and 

struggles to be identified. Participants were asked follow-up and probing questions to 

investigate errors, struggles, clarity and acceptability.  

 

Interviews were audio-recorded and transcribed verbatim. Transcripts were scored 

by three independent raters (KG, JT, SH) to identify errors in comprehension, recall, 

judgement and response; and struggles. Independent raters met to agree on final 

scores. I analysed interview transcripts qualitatively using techniques of constant 

comparison, to identify common themes and ideas for improvement. Data collection, 

analysis and revisions to ModRUM were performed concurrently. 

 

This chapter includes background information describing the rationale and objectives 

of this study. The methods section outlines the study design; site identification; 

patient identification, sampling and recruitment; data collection procedures and the 

data analysis plan. The results section outlines site and patient recruitment, 

participant characteristics, scoring results and qualitative results. The discussion 

includes a summary of the main findings, strengths and limitations of this study, how 

this study compares to existing literature, implications for research practice and this 

research, and unanswered questions and future research. A brief conclusion is 

provided at the end of the chapter. The research described in this chapter has been 

published in BMC Health Services Research (175). 

 

6.2  Background and objectives 

When developing a new instrument, it is important to first demonstrate that it has 

content and face validity, as defined in Chapter 2, before testing other measurement 

properties (11). Evidence for the content and face validity of ModRUM has been 
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provided as the items were informed by health economists (71), and in qualitative 

interviews with health economic experts (Chapter 5), feedback was garnered on the 

relevance, clarity and conciseness of items, and whether relevant items had been 

omitted. Cognitive interviewing with patients provides the final opportunity to test the 

content validity of a new instrument before testing other measurement properties in a 

larger quantitative study (85). Interviews can be used to assess patients’ 

comprehension and to evaluate the comprehensiveness of a questionnaire to ensure 

that questions are capturing the information they are expected to capture (85). The 

assessment of content validity also involves generating evidence to state that the 

instructions, recall period and response options are relevant, and patients find them 

comprehensible and acceptable (85, 166). To ensure that interviews provide 

evidence of content validity, it is important that they are conducted with a diverse 

sample of patients, with representation from different groups within the population, 

that covers patients who may have unique answers or perspectives and patients who 

are likely to experience more difficulty understanding or completing the measure (80, 

85). 

 

During the development of a new instrument it is also important to ensure that the 

instrument is well-received by respondents, as the acceptability of the questionnaire 

can impact upon data completion and response rates (81). The acceptability of an 

instrument can initially be assessed during cognitive interviews, by asking 

participants about their experience of completing the questionnaire (81). It can also 

be reassessed in a larger study where data completion, response rates and 

completion time can be analysed (81). 

 

The aim of this study was to assess the content validity and acceptability of 

ModRUM with a wide range of patients. The think-aloud exercise and retrospective 

verbal probing allowed me to gain insight into patient understanding of the questions 

and to assess whether ModRUM measured what it was intended to measure. 

Retrospective verbal probing also allowed the elicitation of patient opinion on the 

layout and acceptability of ModRUM. 
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6.3  Methods 

6.3.1 Study design 

In this study patients participated in cognitive interviews, which encompassed a 

think-aloud exercise and retrospective verbal probing questions. The think-aloud 

exercise, which is an established technique for assessing the content validity of 

outcome measures (85), involved participants completing ModRUM while verbalising 

their thought processes (88). Retrospective verbal probing followed the think-aloud 

exercise to probe on areas where patients experienced issues and on pre-specified 

areas of interest which were outlined in a topic guide (88).  

 

6.3.2 Site identification and recruitment 

The study was advertised by the Clinical Research Network (CRN) West of England 

to PCOs, with a range of deprivation levels (The index of multiple deprivation for 

2010 ranges from one, which is the most deprived, to 10 which is the least deprived), 

within the Bristol, North Somerset or South Gloucestershire (BNSSG) regions. PCOs 

were sent a Research Information Sheet for Practices (RISP) and asked to express 

interest via the CRN. The CRN provided me with details of interested PCOs and I 

contacted each PCO directly and provided them with further information about the 

study including an Organisation Information Document, Schedule of Events, the 

research protocol, and details of payment for participation. To increase the 

socioeconomic diversity of patients recruited, I aimed to recruit at least one PCO 

from the lowest two deciles of deprivation. For PCOs who wished to take part, a site 

initiation visit was arranged. At the visit I went through a site initiation checklist and 

asked the lead GP or Practice Manager to confirm the PCO’s capability and capacity 

to take part in the research.  

 

6.3.3 Patient identification 

Each PCO was provided with two options for inviting patients to express an interest 

in taking part in the study. One option was for a receptionist to briefly introduce the 

study to adult patients checking-in at reception for an appointment. The second 

option was for a clinician to introduce the study to adult patients at the end of 

consultations. Where patients expressed an interest, they were provided with a 

patient information sheet (A4.1, Appendix 4) and a reply form (A4.2). The reply form 

contained questions on patient contact details and patient characteristics (sex, age 
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group, ethnic group, number of long-term conditions, age on leaving full time 

education, number of primary and secondary healthcare contacts in the last three 

months). This information was collected to aid recruitment and sampling decisions, 

which are described in detail in the section below. Patients were asked to return the 

reply form to the receptionist if they agreed to be contacted by me about participating 

in the study. 

 

6.3.4 Patient sampling and recruitment 

Sampling strategy 

Patients were recruited to participate subject to the following eligibility criteria: 

o aged 18 or over; 

o able to understand written and verbal English; 

o registered at one of the participating practices and 

o capable of giving informed consent. 

 

A purposeful sampling strategy was used to ensure ‘information-rich’ patients, who 

were active users of healthcare services, that based on their characteristics may 

have had different interpretations of content and purpose of the questions, were 

recruited (80, 100). With limited resources, this approach prioritises patients who are 

particularly experienced and/or knowledgeable about the subject of interest (100). To 

reflect the wide range of patients that could complete ModRUM in an RCT context, 

maximum variation sampling was employed to increase the diversity of patients 

recruited based on several patient characteristics including sex, age group, ethnic 

group, number of long-term conditions and age on leaving full time education, and 

use of primary and secondary healthcare services (104). Maximum variation 

sampling can allow for the identification of similarities and differences, with respect to 

the topic of interest, for a heterogenous group of individuals (100). Recruitment at 

later stages was informed by the characteristics of previously recruited participants, 

to maximise variation and to ensure that the sample included representation for each 

group and characteristic that was considered important for a generic RUM. 

 

Priority was initially given to patients from groups that were considered harder to 

reach (male, non-white ethnic groups, lower age on leaving full time education) and 

patients who had used secondary healthcare in the last 3 months. Later, non-white 
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ethnic groups were prioritised as they were not represented among initial 

participants. It also became apparent that issues were more likely to be experienced, 

and subsequently elaborated on, if a participant had used a healthcare resource. 

Therefore, a theoretical approach was taken in later sampling to maximise 

representation from participants who had used healthcare resources, and who may 

also be more similar to RCT participants with respect to higher resource 

consumption (90). To achieve this, priority was given to patients who had used 

primary or secondary care in the last 3 months or had long-term conditions.  

 

Sample size 

Although there is no definitive guideline for the sample size required for cognitive 

interviewing studies, for patient comprehensibility of items of health measurement 

scales a sample size of seven to 10 participants has been suggested (79). However, 

it has also been acknowledged that sample sizes should be informed by the 

complexity of the measure and should include patients with characteristics similar to 

the population of interest (85). These points were taken into consideration when 

recruiting patients. Concurrent interviews and analysis allowed me to identify when 

‘data saturation’ was reached, whereby additional interviews would not have 

identified any major new issues that had not already been considered and would not 

have resulted in further changes to ModRUM (97). At this point no further patients 

were invited to participate in the study. 

 

Recruitment 

I contacted patients identified as eligible to participate by telephone. During this 

contact, patient involvement in the study was described and the patient had the 

opportunity to ask questions. For patients who agreed to participate, a date, time and 

location for a face-to-face interview was organised. Based on the patient’s 

preference, interviews took place at their home, at their PCO or another mutually 

agreeable location. At the beginning of the interviews, I explained the aims of the 

study to the patient, explained what they would be expected to do, asked whether 

they gave permission for the interview to be recorded and took written informed 

consent (A4.3 [consent form]; A4.4 [topic guide]). 
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6.3.5 Data collection 

Face-to-face interviews were conducted as they allow the interviewer and participant 

to build rapport prior to undertaking the research activity (102). Good rapport with 

interview participants is considered important as participants are likely to be more 

open in their responses, which can lead to richer data (176). The think-aloud 

exercise was chosen for completion of ModRUM as it is considered an 

advantageous process where minimal input is required from the interviewer during 

questionnaire completion, which allows issues to be revealed while minimising 

interviewer-imposed bias (88). To help participants become familiar with the think-

aloud process, I started each interview with an established think-aloud warm-up 

exercise, which involved visualising and counting windows in their home (105). 

Participants then completed the think-aloud exercise by answering (on paper) the 

core module (Figure 6.10) or the core module plus depth questions (A4.5) of 

ModRUM while verbalising their thought processes. Initially participants completed 

the core module only. Once I was confident that all core module specific issues had 

been identified and the research team agreed, subsequent participants completed 

the core module with depth questions version only. All questions referred to 

healthcare use in the last three months. I remained silent throughout unless the 

participant stopped verbalising their thoughts, in which case I prompted the 

participant to continue speaking aloud.  

 

The think-aloud exercise was followed by a semi-structured interview, whereby I 

asked the participant questions to clarify any issues that occurred and on 

prespecified areas of interest, including content, terminology, ease of completion and 

acceptability of ModRUM, from a topic guide (A4.4). Participants were probed on 

their understanding of specific terminology, including ‘outpatient’ and ‘day case’, as 

health economists indicated that these may be problematic for patients (Chapter 5). 

Interviews were conducted in rounds, as this allowed issues that were identified, to 

be discussed with the research team and appropriate revisions agreed and 

implemented, prior to testing the revised version of ModRUM in further interviews 

(105). As mentioned in Chapter 4, a professional design company developed a logo 

and enhanced the aesthetics of ModRUM, these adaptations were added for testing 

in the third round of interviews. 
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Interviews were audio-recorded, and audio-recordings were transcribed verbatim. 

Transcription was performed by an external provider (UK Transcription). Data were 

managed and/or analysed in Microsoft Excel, Stata 17 and NVivo 11. 

 

6.3.6 Data analysis 

Analysis was performed concurrently to data collection, with iterative testing 

conducted so that findings from interviews led to adaptations to ModRUM and the 

topic guide before the adaptions were tested in further interviews (88).  
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Figure 6.1 ModRUM core module - pre-cognitive interviewing 
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Figure 6.1 continued 
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6.3.6.1 Data scoring 

As recommended for the assessment of content validity within cognitive interviews, 

transcripts were analysed using a standardised classification scheme to identify 

response problems (85). The standardised classification scheme is based on the 

Tourangeau’s survey response model which breaks down the cognitive process of 

answering questions into four actions (89). The actions include: 

1. comprehension of the question in the intended way 

2. retrieval of the appropriate information from memory 

3. judgement of how the information should be used to answer the question and 

4. formatting the information into a valid response (89).  

For each participant, I provided SH and JT with the transcript, the participant-

completed ModRUM and a core or core with depth scoring form (A4.6). Acting as 

raters we each independently scored responses by reporting for each question 

whether errors in comprehension, retrieval, judgement, or response occurred. Raters 

also noted when participants appeared to struggle with a question but were able to 

reach the correct answer (e.g. re-reading the question) (106). Error classifications 

were made in a hierarchical order; for example, if a comprehension error was scored 

then no further errors or a struggle were identified. Following independent rating, 

raters met on four occasions (following the first two interviews and at the end of each 

round) to compare scores. Where scoring differences arose, raters discussed the 

scoring until they reached consensus on a final score. 

 

Inter-rater agreement was assessed using Gwet's agreement coefficient (107, 108). 

Gwet's agreement coefficient was chosen over other statistics for the following 

reasons: there were more than two raters; not all raters scored all of the questions; 

there were more than two scoring categories (uncategorised, comprehension, 

retrieval, formatting, response, struggle, no error); and the importance of 

disagreements in scores varied (107). User-defined weights were applied to account 

for these differences (Table 6.1). A score of one was given for agreements and zero 

for complete disagreements (error versus no error). A score of 0.5 was given to 

disagreements in scoring category where both raters identified whether the answer 

was correct or incorrect (e.g. if one rater scored a judgement error and the other 

rater scored a response error, the raters disagreed but ultimately they both identified 

an incorrect response). A score of 0.25 was given to disagreements in scoring 
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category where both raters identified a problem, but did not agree on whether the 

answer was correct or incorrect (e.g. a response error would be an incorrect answer, 

whereas a struggle would indicate a problem but a correct answer). Strength of 

agreement of Gwet’s agreement coefficient is usually considered to be 

substantial/excellent for agreement coefficient scores above 0.6 and almost perfect 

for scores above 0.8 (79). 

 

Table 6.1 User-defined weights for inter-rater agreement 

Scoring 
category 
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Uncategorised 1       

Comprehension 0.5 1      

Retrieval 0.5 0.5 1     

Judgement 0.5 0.5 0.5 1    

Response 0.5 0.5 0.5 0.5 1   

Struggle 0.25 0.25 0.25 0.25 0.25 1  

No error 0 0 0 0 0 0.5 1 

 

 

6.3.6.2 Qualitative data coding 

I uploaded and analysed transcripts in a qualitative data analysis software package 

(NVivo 11) (177). NVivo was chosen to enhance the management and analysis of 

the qualitative data, including to generate an extensive coding structure, and to ease 

the process of applying codes to corresponding data.  

 

Qualitative analysis focused on participants’ reactions and views on the wording and 

presentation of ModRUM. Techniques of constant comparison were utilised to 

continually compare participants’ comments on aspects of the RUM design, to 

develop key patterns and themes from participant responses and to enhance 

understanding of key issues experienced during RUM completion (97, 98). This 

approach was chosen as the iterative nature can enhance research rigour (178). 
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Prior to coding each transcript, the entire transcript was read alongside the 

participants’ completed version of ModRUM and the accompanying scoring form, 

which allowed me to become fully immersed in the participant’s experience (90). 

Analysis involved line-by-line coding of transcripts, with data organised into themes 

and assigned a representative code. A coding structure was developed and applied 

to all interview transcripts, with categories and sub-categories continually updated for 

new data. Categories represented higher-level concepts including more abstract 

themes (e.g. difficulty recalling prescribed medications) and sub-categories 

represented lower-level concepts which were more specific (e.g. difficulty due to 

medications being prescribed for different durations) (90). The lower-level categories 

represented the properties of each higher-level concept and showed the variation in 

themes under each category (90).The analysis of transcripts from earlier interviews 

focused on the identification of initial concepts. As interviews progressed the process 

evolved so that new data were compared and contrasted to concepts already 

defined and where applicable refinements were made to concepts. 

 

Analytic accounts, which “describe the data in context and make connections 

between categories and sub-categories” were formulated in batches, at the end of 

each round, using results from data scoring, categories and subcategories, notes 

made while formulating these categories and corresponding quotes (95) (pg.105). 

Writing analytic accounts formed part of the analysis as it provided the opportunity to 

link issues identified in the scoring to the qualitative data emerging from the think 

aloud interviews. This linkage allowed me to provide context to the issues that 

occurred. Illustrative quotations were selected to provide support for the 

interpretations made (95). 

 

6.3.6.3 Revisions to ModRUM 

Following each round, I prepared a report, which included recruitment information, 

participant characteristics, responses to ModRUM, and the analytic account. These 

reports were then presented to the research team at group meetings. During the 

meetings, I presented my findings and made suggestions on whether ModRUM 

should be revised. I also explained any modifications that I thought should be made 

to the follow-up and probing questions in the topic guide. Following discussions, the 
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research team agreed upon which changes should be implemented prior to the next 

round of interviews or whether interviews should be concluded. 

 

6.4 Results 

6.4.1 Sites 

Of seven sites who expressed interest in the study, five were recruited to participate. 

Of the two sites that did not participate, one site requested additional reimbursement 

information and subsequently declined the invitation due to lack of capacity. The 

other site did not respond to follow-up emails regarding their expression of interest. 

Table 6.2 provides a description of each participating site. 

 

Table 6.2 Description and characteristics of participating sites 

Site Location 
Deprivation 

decile1 

Registered 

persons1 
Ethnicity estimate12 

One Bristol 
2 (second most 

deprived decile) 
19,903 

3.1% mixed, 4.9% 

asian, 3.2% black 

Two Bristol 
5 (fifth most 

deprived decile) 
15,660 

2.9% mixed, 2.5% 

asian, 3.0% black 

Three Bristol 
4 (fourth most 

deprived decile) 
8,250 

1.9% mixed, 1.3% 

asian, 1.1% other non-

white ethnic groups 

Four North Somerset 
10 (least 

deprived decile) 
18,504 

1.1% mixed, 1.4% other 

non-white ethnic groups 

Five 
South 

Gloucestershire 

10 (least 

deprived decile) 
14,590 

1.2% mixed, 1.3% 

asian 

1: Figures were obtained between October and November 2019 (179),  

2: Estimated proportion of non-white ethnic groups, ethnic groups with a 

proportion <1% are added to other non-white ethnic groups. 



 

146 
 

6.4.2 Patients and participants 

A GP introduced the study and handed out information sheets and reply forms at 

four sites. At site two a receptionist introduced the study and if interested, patients 

took the forms into their consultation to discuss with the GP. 

 

Of 58 reply forms returned, five patients did not tick the box confirming that they 

were willing to be contacted about the study and two telephone numbers provided 

were not in use. Of the remaining 51 patients, 39 patients, who responded to a 

telephone call within the timeframe of the study, were invited to participate, and 29 

patients agreed to take part. Nine interviews were subsequently cancelled by the 

patient due to illness or the interview time no longer being convenient, leaving 20 

patients who participated in the study. 

 

A summary of participant characteristics is provided in Table 6.3. Half of participants 

were female. There was representation in all age categories; however, participation 

was slightly higher for patients aged between 31 and 55 (55 percent of all 

participants). No patients from non-white ethnic groups expressed an interest in 

taking part in the study; as a result, all participants were from the white ethnic group. 

Age on leaving full-time education was 18 or under for 11 participants. One quarter 

of participants were recruited from the site with the lowest deprivation score. Over 

half of participants (n=12) indicated that they had a long-term condition. Most 

participants had used primary care (n=19), while just over half had used secondary 

care (n=13) in the last three months. 

 



 

147 
 

Table 6.3 Summary of participant characteristics 

Characteristic Category n (%) 

Sex 

male 10 (50) 

female 10 (50) 

prefer not to say 0 (0) 

Age group 

18-30 1 (5) 

31-45 5 (25) 

46-55 6 (30) 

56-65 3 (15) 

66-75 3 (15) 

76 or over 2 (10) 

prefer not to say 0 (0) 

Ethnic group white 20 (100) 

Age on leaving 
full-time 
education 

16 or under 4 (20) 

17 or 18 7 (35) 

19 or over 9 (45) 

prefer not to say 0 (0) 

Long-term 
conditions 

none 8 (40) 

one 6 (30) 

more than one 4 (20) 

prefer not to say 2 (10) 

Used primary 
care in last 3 
months 

none 1 (5) 

one or two times 12 (60) 

three or four times 4 (20) 

more than four times 3 (15) 

Used 
secondary 
care in last 3 
months 

none 7 (35) 

one or two times 8 (40) 

three or four times 3 (15) 

more than four times 2 (10) 

Site 

One 5 (25) 

Two 3 (15) 

Three 4 (20) 

Four 2 (10) 

Five 6 (30) 
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A summary of participant healthcare use, as captured in ModRUM, is provided in 

Table 6.4. On average, participants reported 2.8 (SD 1.5) appointments with the GP 

at the GP practice over the last 3 months. All participants who completed the 

prescribed medication question reported that they had picked up or received 

prescribed medications. Outpatient appointments were the next most frequently 

reported healthcare used with 14 (70%) participants reporting appointments and an 

average of 1.4 appointments (SD 1.5). Few (less than 3) or no participants reported 

using the following healthcare: hospital day case and inpatient stays; GP, nurse and 

other healthcare professional home visits; care from the ambulance service and 

nurse telephone/online appointments. 

 

Table 6.4 Healthcare use in the last 3 months 

  

Number who 
answered the 
question (%) 

Number who 
used the 

service (%) 

Mean 
number of 
contacts 

(SD) 

Questions in the core module and the core module plus depth questions 
(n=20) 

A&E 20 (100) 8 (40) 0.4 (0.5) 

Outpatient 20 (100) 14 (70) 1.4 (1.5) 

Day case 20 (100) 1 (5) 0.1 (0.2) 

Inpatient 20 (100) 2 (10) 0.1 (0.3) 

GP at the surgery 20 (100) 20 (100) 2.8 (1.5) 

GP at home 18 (90) 0 (0) 0.0 (0.0) 

Other HCP1 at the surgery 19 (95) 7 (37) 0.6 (1.0) 

Other HCP at home 16 (80) 1 (6) 0.1 (0.3) 

Questions in the core module plus depth questions only (n=12) 

Ambulance see, treat & convey 12 (100) 0 (0) 0.0 (0.0) 

Ambulance see & treat 12 (100) 0 (0) 0.0 (0.0) 

GP phone/online 12 (100) 6 (50) 0.7 (0.8) 

Nurse at the surgery 12 (100) 9 (75) 0.9 (0.7) 

Nurse at home 12 (100) 1 (8) 0.2 (0.6) 

Nurse phone/online 12 (100) 0 (0) 0.0 (0.0) 

Other HCP phone/online 12 (100) 4 (33) 1.9 (5.7) 

Prescribed medications 11 (92) 11 (100) - - 
1HCP= healthcare professional 
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6.4.3 Interviews 

I conducted interviews face-to-face at participants’ homes (n=14), offices (n=3) or 

PCOs (n=3) between December 5th, 2019 and March 13th, 2020. Interviews, 

including the think-aloud exercise and semi-structured follow-up interview, lasted 26 

minutes on average (range: 10–54 minutes). There were three rounds of interviews, 

with revisions to ModRUM made between and during rounds. In round one, five 

participants were interviewed and completed the core module. In round two, 

participants completed the core module until I was satisfied with feedback and 

modifications made to the core module and moved onto testing the core module plus 

depth questions. In round two, three participants completed the core module and six 

participants completed the core module plus depth questions. In round three, six 

participants completed the core module plus depth questions. 

 

6.4.4 Scoring results 

Agreement between the three independent raters, as estimated using Gwet's 

agreement coefficient, was 92% which represents almost perfect agreement. 

 

Errors (labelled issues hereafter) and struggles are presented by participant in Table 

6.5. Of the questions scored, 15 percent were judged as incorrect responses, 5 

percent were judged as correct responses with a struggle and 80 percent were 

judged to be correct responses with no struggle. The number of issues as a 

percentage of questions scored increased from round one (core, 16%) to round two 

(core or core and depth, 22%) and then decreased in round three (core and depth, 

9%). The most common issue was in comprehension, with 28 issues across 6 

participants, but most comprehension issues (20 issues) were made by one 

participant. Of the four processes involved in answering questions, six participants 

experienced issues in comprehension, five participants experienced issues in 

retrieval, six participants experienced issues in judgement and seven participants 

experienced issues in response. 

 

A summary of specific issues and struggles is provided in Table 6.6. The most 

common specific issue/struggle experienced was uncertainty of what healthcare to 

include. The number of issues/struggles scored by healthcare item is presented in 

Table 6.7. For the core module, issues were scored for the outpatient question most 
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often. For the core module plus depth questions, issues were most often scored for 

prescribed medication name and number of prescriptions. Changes made to 

ModRUM between and during rounds are presented in Table 6.8. Changes made 

included: (1) adding emphasis, mostly through bold font, to important information in 

the instructions (e.g. to only include healthcare used as an NHS patient) and 

questions (including the type of appointment e.g. outpatient appointment); (2) 

clarifying that family/dependant healthcare should not be included; (3) improvements 

to questionnaire design (e.g. including the recall period at the start of each question); 

(4) additional detail added to aid comprehension (e.g. examples added for different 

types of outpatient appointments). 

 

Following the summary tables below, the results of the coding and the qualitative 

analysis are presented in further detail. Verbatim quotes are included to provide 

greater clarity and understanding of participants’ reactions and views of ModRUM, 

and to illustrate themes that were identified in the data. 
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Table 6.5 Issues and struggles, by participant 

Round 
ModRUM 
version 

Participant 
Number 
of parts 
scored 

Issues1 

Struggles 
C Ret J Res U Total 

1 
Core 

module 

1 9 - - - 2 1 3 1 

2 9 - - - 2 - 2 - 

3 9 2 - - - - 2 2 

4 9 - - - - - - 2 

5 9 - - - - - - - 

Total 45 2 - - 4 1 7 5 

2 

Core 
module 

6 9 - 4 1 - - 5 2 

7 9 - 1 - 1 - 2 - 

8 9 1 1 - 3 - 5 1 

Total 27 1 6 1 4 - 12 3 

Core 
module 

and 
depth 

questions 

9 31 - - 2 - - 2 1 

10 31 1 - 2 3 - 6 - 

11 31 - 3 - - - 3 - 

12 31 - - - - - - 2 

13 31 20 - - - - 20 1 

14 31 - - 2 1 - 3 5 

Total 186 21 3 6 4 - 34 9 

3 

Core 
module 

and 
depth 

questions 

15 34 - - - - - - 2 

16 34 1 - 3 - - 4 1 

17 34 - - 1 - - 1 1 

18 34 - - - - - - - 

19 34 - - - - - - - 

20 34 3 4 - 6 - 13 - 

Total 204 4 4 4 6 - 18 4 

All   Total   28 13 11 18 1 71 21 
1C=comprehension, Ret=retrieval, J=judgement, Res=response, U=uncategorised issue 
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Table 6.6 Issues and struggles, by issue/struggle category 

Category Round Summary of issue/struggle 
Number of 

issues/ 
struggles 

Participant 

Comprehension 

1 
Dependent/family use included 1 3 

‘Outpatient’ misunderstood 1 3 

2 
Dependent/family use included 20 13 

Unintended HCP1 included 2 8, 10 

3 
Examples interpreted as question 3 20 

Frequency instead of number 1 16 

Retrieval 

2 
Incorrect recall period 5 6, 8 

Recalled more in probing 4 7, 11 

3 
Could not recall 3 20 

Recalled more in probing 1 20 

Judgement 

2 

HC2 included under unintended 
question 

3 14, 9 

Included private healthcare 2 10 

HC judged irrelevant 2 6, 9 

3 

Included test under clinic 1 17 

Included future appointments 2 16 

HC judged irrelevant 1 16 

Response 

1 
Missing but was recalled 2 1 

Missing as zero use 2 2 

2 

Missing but was recalled 3 8 

Missing as zero use 1 7 

Missing as did not see question 3 10 

Used table not as intended 1 14 

3 
Missing as did not see the 
question 

6 20 

Missing 1 
Missing with no indication of issue 
type 

1 1 

Struggle 

1 

Initially missed but returned and 
completed 

2 3 

Uncertain of answer 3 1, 4 

2 

Uncertain whether answer required 2 14 

Uncertain of what to include 6 
6, 9, 12, 
13, 14 

Struggle with recall 1 14 

HC term misunderstood 2 12, 8 

Uncertain if to include 
dependent/family use 

1 6 

3 

Uncertain of what to include 2 15, 16 

Hesitation as too similar to last 
question 

1 17 

Uncertain if to include 
dependent/family use 

1 15 

1HCP=healthcare professional; 2HC=healthcare 
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Table 6.7 Issues and struggles, by question 

Question 
Judged issues 

Struggle 
C Ret J Res U Total 

Core (n=8)        

  A&E 1 0 0 1 0 2 1 

 Outpatient 1 2 0 2 0 5 1 

  Day case 0 0 0 0 0 0 2 

  Inpatient stays 0 1 0 1 0 2 1 

 Inpatient nights 0 1 0 0 0 1 1 

  GP at the practice 1 1 0 0 0 2 2 

  GP at home 0 0 0 2 0 2 0 

 Other HCP at practice 0 1 1 0 0 2 0 

  Other HCP at home 0 0 0 2 1 3 0 

Total core module 3 6 1 8 1 19 8 

Core with depth questions (n=12)        

  A&E 1 0 0 0 0 1 1 

 Ambulance to hospital 0 0 0 0 0 0 1 

  Ambulance not to hospital 0 0 0 0 0 0 1 

  Outpatient number 1 1 1 0 0 3 0 

 Outpatient clinic 2 2 0 0 0 4 0 

  Outpatient reason 2 0 1 0 0 3 1 

  Outpatient tests/procedures 2 0 1 0 0 3 2 

 Day case number 0 0 0 0 0 0 0 

  Day case department 0 0 0 0 0 0 0 

  Day case tests/procedures 0 0 0 0 0 0 0 

 Day case reason 0 0 0 0 0 0 0 

  Inpatient number 1 0 0 0 0 1 0 

 Inpatient nights 0 0 0 0 0 0 0 

  Inpatient department 0 0 0 0 0 0 0 

  Inpatient tests/procedures 0 0 0 0 0 0 0 

 Inpatient reason 0 0 0 0 0 0 0 

  GP at the practice 2 1 1 0 0 4 1 

  GP at home 0 0 0 0 0 0 1 

 GP phone/online 1 0 0 0 0 1 0 

  Nurse HCP at practice 1 0 1 0 0 2 0 

  Nurse HCP at home 1 0 0 0 0 1 0 

 Nurse HCP phone/online 1 0 0 0 0 1 0 

  Other HCP at practice number 1 0 1 1 0 3 1 

 Other HCP at practice HCP seen 1 0 1 1 0 3 0 

  Other HCP at practice HCP number 0 0 0 1 0 1 0 

  Other HCP at home 1 0 0 1 0 2 3 

 Other HCP at home HCP seen 1 0 0 1 0 2 0 

  Other HCP at home HCP number 0 0 0 1 0 1 0 

  Other HCP phone/online 1 0 0 0 0 1 0 

 Other HCP at phone/online HCP seen 1 0 0 0 0 1 0 

  Other HCP at phone/online HCP number 0 0 0 0 0 0 0 

  Medication (yes/no) 1 1 0 1 0 3 0 

 Medication name 1 2 1 2 0 6 0 

  Medication number 2 2 0 1 0 5 1 

Total core module with depth questions 25 9 8 10 0 52 13 

Total 28 15 9 18 1 71 21 

1: C=comprehension, Ret=retrieval, J=judgement, Res=response, U=uncategorised issue; 2: 
HCP=healthcare professional 
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Table 6.8 Changes made between and during interview rounds 

    Reason for change Change made 
Time of 
change 

Instructions 

Emphasise 
instructions 

Instructions put in a box Post-round 1 

Important parts of instructions in bold font Post-round 1 

Minimise missing 
responses 

Message added to check answers at the 
end of the questions 

Post-round 1 

Final text enlarged and put in bold font Post-round 2 

Clarify that only own 
healthcare use should 
be included 

‘Yourself’ added to instructions Post-round 2 

Separate sentence to not include 
family/dependent care added 

Post P17 

Questionnaire 
design 

Minimise missing 
responses 

Added ‘a’ and ‘b’ to two-part questions  Post-round 1 

Multi-part questions separated Post P8  

Reiterate the recall 
period 

‘In the last 3 months’ added to the start of 
each question 

Post P8  

Improve question 
navigation 

Signposts added to the core module plus 
depth questions version 

Post-round 2 

Improve labelling of 
response options 

‘Other’ included over large box in 
response options 

Post-round 2 

‘How many’ included over large box in 
response options 

Post-round 3 

Question 
design 

Clarify that each row 
refers to one stay, 
appointment or visit 

‘Stay’, ‘appointment’, ‘visit’ added before 
each number in the outpatient, day case 
and inpatient tables 

Post-round 1 

Emphasise 
distinguishing details 

Healthcare resource and mode of similar 
questions put in bold font 

Post-round 2 

Location of healthcare resources put in 
bold font 

Post-round 3 

Avoid confusion over 
what to include under 
'test' 

‘Test’ and ‘Reason’ columns switched in 
outpatient, day case and inpatient tables 

Post-round 3 

Distinguish examples 
from questions 

Examples in tables included on separate 
rows 

Post-round 3 

Outpatients 
Aid comprehension of 
what to include 

Examples added Post-round 1 

‘X-ray’ added as a second example Post-round 2 

Lay terminology included in the example Post-round 3 

Day cases 

Distinguish from home 
care 

‘Day case care’ changed to ‘day case 
stay’ 

Post-round 2 

Distinguish from 
inpatient stays 

‘Day case stay’ changed to ‘day case’ Post round 3 

Other 
healthcare 
professionals 

Distinguish community 
from hospital 
physiotherapy 

‘Community’ added before 
'physiotherapist' example 

Post-round 1 

Clarify to only include 
NHS resources 

NHS added to other HCP Post-round 2 

Clarify where to 
include walk-in centre 

‘Walk-in centre’ added to ‘GP practice or 
health centre’ 

Post-round 2 

Increase clarity of 
what is required in the 
table 

‘Number of times’ added to the table Post-round 2 

Distinguish between 
online and telephone 

‘NHS 111’ now ‘NHS 111 telephone call’ Post-round 3 

Prescribed 
medications 

Aid comprehension of 
what to include 

Instructions, to include medications even 
if specific name unknown, made 
prominent 

Post-round 2 

Eczema cream added as an example Post-round 3 
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6.4.4.1 Comprehension 

Comprehension issues occurred when participants misunderstood the meaning of a 

word or phrase. A summary of issues scored under each process is provided in 

Table 6.6. Most comprehension issues were due to participants including their 

dependant’s/family’s healthcare use in their response. 

Participant (P)3: For myself, it would be none. For others, I think at least once. 

So, would you like- I’m just going to put one. 

P13: I’m the person responsible for them and it’s a process that I’m heavily 

involved with. I am going to include my interactions on my kids’ behalf. 

An attempt to clarify this issue was made following round two, by including 

‘healthcare you, yourself, have used’ in the instructions, which has been suggested 

in questionnaire design literature to overcome confusion related to ‘you’ (161). 

However, in round three, P15 was also uncertain whether to include their 

dependant’s healthcare, so an additional sentence was added to the instructions 

(‘Please do not include any healthcare your family or dependants have used’) and no 

further issues/struggles were scored for this reason. 

 

There was also evidence of some comprehension issues surrounding the 

terminology used to describe healthcare professionals, with two participants 

reporting nurse consultations under GP consultations and one participant 

acknowledging when probed that they did not understand the term ‘outpatient’ 

resulting in an incorrect response. 

 

P20 experienced issues with the depth table for outpatient appointments; they 

interpreted examples that were within table headings as part of the question. Table 

formatting was revised so that examples were clearly separated from table headings 

on a separate row.  

 

6.4.4.2 Retrieval 

Retrieval-related issues included being unable to recall information and including 

healthcare use that occurred outside of the recall period. Several participants 

referred to additional healthcare use during the probing questions that they did not 

include during the think-aloud exercise. Two participants suggested that this might 

have been due to the nature of the task and said they felt “a little bit rushed… a little 
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bit under pressure” (P11) while completing ModRUM, during the think-aloud 

exercise. 

P7: it’s actually quite stressful, thinking, when somebody is there 

Several participants said they would have retrieved more information had an 

interviewer not been present during ModRUM completion. 

P17: put a best guess in because I would have otherwise had to have got up 

and disturbed the questionnaire 

 

The recall period was initially specified above each section as opposed to within 

each question; however, P6 and P8 included appointments outside the recall period. 

‘In the last 3 months’ was added to the start of each question following the interview 

with P8 and no further problems occurred due to this issue. Some evidence of 

telescoping, where events outside the recall period are ‘telescoped’ in, was revealed 

during probing. 

P6: The last three months… I think it was actually before then, thinking about 

it. 

P15 said “It was hard to decipher what events were in the last three month window”. 

Several other participants also reported difficulty with this. 

 

Further feedback on the recall period was sought in probing questions. Most 

participants thought that three months was acceptable and four participants said they 

could recall healthcare use from six months ago. Participants reported that irregular 

healthcare was easy to remember. 

P15: it’s irregular for me, so it stands out in my mind 

Mixed feedback was provided on the ease of recalling regular healthcare use. P7 

and P14 said seeing different healthcare professionals for different reasons makes it 

harder to remember regular healthcare use. 

P7: The GP is easy because that’s long term, so every two weeks is actually 

quite easy to remember 

P14: I think if you’re a regular visitor to a GP surgery because of ongoing 

health issues you lose track of how many times… actually trying to remember 

in a three-month period that’s quite hard. 
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P4 said “you always get a letter” for secondary care appointments, so they are easier 

to remember, whereas for appointments at the GP practice they would have to “look 

in my diary because I wouldn’t be able to remember”. 

 

6.4.4.3 Judgement 

Issues in judgement occurred when participants deemed relevant healthcare 

irrelevant, irrelevant healthcare relevant or recorded healthcare use under an 

unintended question. 

 

Three issues occurred due to healthcare being judged irrelevant; this included P16 

who did not include eczema creams under medications and P9 who said they had an 

electrocardiogram at their cardiology appointment, but recorded ‘N/A’ under ‘Tests or 

surgical procedures performed’. P9 said the example (removal of a skin lesion) led to 

them putting ‘N/A’, as the example “seems quite severe” and “an ECG doesn’t affect 

you… It’s not invasive”. P9 agreed a less invasive example could be included and ‘x-

ray’ was added as an example following round two. 

 

P10 included private physiotherapy under other healthcare professionals as the 

question did not specify to include NHS healthcare professionals only. 

P10: ‘How many times have you had contact with any other healthcare 

professionals?’ Now, they're healthcare professionals. She's a 

physiotherapist, a proper physiotherapist, that’s why I filled it in  

While the instructions at the beginning of ModRUM specified that respondents 

should ‘include healthcare you have used as an NHS patient’, this response 

highlighted that further clarification, to include only include NHS healthcare, was 

required for questions on other healthcare professionals.  

 

P14 recorded ‘advanced nurse practitioner’ under GP as opposed to nurse. They 

were unsure of where to include it, but judged advanced nurse practitioners to be 

more similar to GPs, with respect to the type of consultations they provide.  

P14: I would class them more as a type of consultation I’d have with the GP. 
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6.4.4.4 Response 

Missing answers were the most common response issue and were due to the 

participant not seeing the question, due to the answer being zero or recalled verbally 

by the participant but not included in the questionnaire and without evidence of an 

intentional judgement to omit the information. The number of missed responses due 

to the answer being zero diminished to zero by round three. Following round one, an 

instruction to ‘answer all the questions, even if your answer is zero’ was inserted in 

bold font and an instruction was added at the end, asking participants to check that 

they have answered every question.  

 

Four participants had missing answers for the second part of two-part questions, and 

indicated that they left the questions blank as they had not used the resource. When 

questioned about changing them to independent questions, P2 said it “would 

probably work better” and P7 said they would probably have been less likely to leave 

it missing. Two-part questions were separated into independent questions after the 

interview with P8.  

 

Missing responses due to not seeing the question, appeared to be a feature of the 

questionnaire pages being stapled together. P20 said the questionnaire “would be lot 

better if it was a booklet, when they turn over to the next page, then they know, it’s, 

‘Oh, I’ve got two sides to fill in’”. 

 

6.4.4.5 Struggle 

Struggles occurred when participants hesitated or displayed uncertainty about 

answering a question but appeared to reach the correct answer. This included 

uncertainty around where responses should be written (e.g. whether to write the type 

of test performed under test or reason for outpatient visit) and what should be 

included within a question (e.g. does a chiropodist come under another healthcare 

professional?). P12 struggled with the question on other healthcare professionals at 

home. 

P12: That was the only one I wasn’t quite sure what you meant… All the 

others, because you’d given an example, so I wonder whether, if you put an 

example 
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Examples were added to this question (health visitor and NHS chiropodist) prior to 

round three and no further struggles were scored due to this problem for this 

question in subsequent interviews. 

 

Several participants appeared to struggle in recalling information, including P4 who 

provided a guess for the number of GP appointments at the practice because they 

“…would have to go to my diary… because I wouldn’t be able to remember… so it 

has to be a guess”. Guesses were not deemed as issues as participants were 

advised in the instructions to include their best guess if they were unsure of an 

answer. 

 

6.4.5 Qualitative results 

6.4.5.1 Terminology 

Most participants suggested that they understood the term ‘outpatient’, with several 

referring to their own experience as outpatients. However, many participants 

displayed some lack of understanding as to what could occur at an outpatient 

appointment. Two participants thought A&E visits were included under outpatients, 

P2 described them as “one-off” appointments and P1 said “you don’t go in there for 

an operation”. Examples of outpatient appointments were added to ModRUM 

following round one. Three examples were included as it was evident from the 

interviews that the examples needed to demonstrate different types of outpatient 

appointments (such as a consultant visit, diagnostic test and treatment). For 

example, ‘hospital physiotherapy’ was included as P2 said “I don’t think people 

would necessarily see that as an outpatient, because normally physio is like an 

ongoing thing”. 

Following the addition of examples, participants’ comprehension of the question 

appeared to improve.  

P15: ‘outpatient’, I’m not 100% clear on what that is. I just assumed, by the 

example you’d given- That sort of defined that, for me. 

 

In ModRUM, ‘day case care’ was accompanied by a brief definition (‘used a bed, but 

did not stay overnight’), which many participants said was helpful. While three 

participants said they did not know the meaning of the term, most other participants 

described it as a hospital visit where a surgery or procedure is performed. ‘Care’ was 
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removed from ‘day case care’ following round two, as two participants thought the 

question was referring to home care. 

 

Further uncertainty around what to include was expressed for other questions. For 

example, P12 said they were unsure of what other healthcare professional or 

healthcare service at home means but suggested that the inclusion of an example 

could help. Participants also highlighted areas where the same services could be 

delivered at different locations or double counting could occur. P13 included out-of-

hours under GP practice/health centre and A&E as the out-of-hours clinic was 

usually run from the GP practice; however, on one occasion, due to Christmas, the 

service was delivered from A&E. P9 included the same visit to a walk-in centre under 

GP practice/health centre and A&E. To mitigate this issue, ‘walk-in centre’ was 

added to non-hospital-based questions; for example, for appointments with a GP the 

revised question asks ‘how many times have you had an appointment with a doctor 

(GP) at a GP surgery, health centre or walk-in centre?’. 

 

6.4.5.2 Questionnaire instructions and design 

Participants that read the instructions thought that they were acceptable and 

described them as “straightforward” (P1) and “easy to understand” (P4). P3 did not 

read the instructions which led to some uncertainty when answering the questions. 

P3 said they “just usually scan it and just pick out the key words of what it says 

sometimes” when reading instructions in general. Bold fonts were added to key 

points in the instructions following round one, as when asked if it would be helpful, 

P3 indicated “Yes... Because I’ve got learning difficulties. That’s what helps me 

focus, picking out the key points of things.”. Bolding of healthcare professionals was 

added throughout the questions following round two as other participants suggested 

highlighting important terms throughout.  

P15: in the context of people trying to do it quite fast, it would be easy to miss a 

key point, and then your data is not accurate. 

While I tried to limit the amount of text that was included in bold font, to keep the 

emphasis on important text only, bolding of modes of healthcare (e.g. at home) was 

deemed necessary and added following P20’s interview. P17 struggled to 

differentiate how non-hospital based other healthcare professional questions differed 
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and indicated that the location/mode of appointments could be made “a bit clearer” 

by potentially putting it in a “bold” font. 

 

There was mixed feedback on including section headings in the core module only. 

P5 said it could be useful as “it clearly defines the two [sections]”. However, other 

participants thought it was unnecessary, with P1 stating “it’s laid out like that 

anyhow”. For the core module plus depth questions, P13 said it needed more 

signposting as it was unclear when answering earlier questions what healthcare 

would be captured in later questions. This resulted in them including midwife under 

nurse as opposed to other healthcare professional. P13 said: “If I was doing the 

survey to do the survey for real, I would have to go back and fix it. It would take extra 

time, and I would find that quite frustrating.” Following round two, signposts, such as 

‘Questions 1 to 3 ask about emergency healthcare: A&E and ambulance’, were 

added to each section. In round three, while P17 said “I didn’t feel I needed it”, other 

participants found them helpful. 

 

Response options for questions requiring numerical responses included tick boxes 

for 0-4 and a larger box for more than 4, with the instruction ‘Please tick or write a 

number’. Most participants used the response options as intended and feedback was 

generally positive; however, there was some confusion about the large box. ‘Other’ 

was added above the large box following round two; however, P20 said “I wouldn’t 

put ‘Other’”, so this was updated to ‘How many?’ following round three. 

 

One of the aims of participant testing was to identify areas where respondent burden 

could be minimised, while maintaining sufficient detail for precise estimation of costs. 

In the depth secondary care questions, tables capture detail on items including ‘clinic 

type’, ‘reason’ and ‘tests or surgical procedures’. Participants were asked about 

combining ‘reason’ and ‘tests or procedures’. As two participants said they would 

provide less detail and participants were generally positive about providing more 

information, items were not combined. However, they were reordered with ‘tests or 

procedures’ followed by ‘reason’ to rectify confusion about what to include under 

‘tests or procedures’ when they had already included the test/procedure under 

‘reason’. 
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During the interviews, some participants retrieved information on their healthcare use 

(including diaries, calendars, hospital letters and medications) and others stated they 

would have retrieved them if an interviewer had not been present. P16 got up twice 

during the think-aloud to retrieve information, and agreed during probing that some 

instruction at the beginning, to have the information “handy… would be a good idea”. 

The research team agreed that in a ModRUM user guide, researchers could be 

advised to include this in a cover letter to accompany ModRUM.  

 

6.4.5.3 Acceptability 

Most participants provided positive feedback on the length, content and layout of 

ModRUM. When probed, most participants did not report difficulty completing the 

questionnaire, P19 said it was “quite self-explanatory” and P11 said they “didn’t find 

anything confusing”. P20 had trouble as they “don’t have a very good memory” due 

to a stroke. They also found examples unhelpful as “at my age, thirties, downwards, 

wouldn’t know what that means”. Most participants who completed the longer version 

of ModRUM thought the length was acceptable. 

 P7: I was expecting it to be quite long, so that was actually quite easy. 

However, P14 and P17, who completed the core module plus depth questions 

version of ModRUM, indicated that it may not be acceptable had they used more 

resources in the past 3 months. 

P14: I’ve had two really significant surgical procedures… had the three 

months fallen either side of those things I would have been writing forever I 

suppose. 

 

There was some indication completion of questions was easier when the answer 

was zero. 

P2: ‘How many times have I been to hospital, accident and emergency 

department in the last three months?’ Well, that’s easy, I haven't been at all. 

So, that’s a zero. 

Issues were more likely to be noted for resources with high utilisation. For example, 

while P16 retrieved their medication boxes and recorded six prescribed medications 

in ModRUM, they did not include two other medications that were subsequently 

recalled during probing and said they would have only recalled three if they had not 

been able to access their medication boxes. 
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6.5 Discussion 

6.5.1 Main findings 

Think-aloud and follow-up semi-structured interviews with patients recruited from 

primary care have generated evidence for the content validity and acceptability of 

ModRUM. Participant responses to questions were generally consistent with what 

the questions were intended to measure, and 80 percent were judged as being 

answered correctly without issue or struggle. Most participants reported that the 

content, length, and layout of ModRUM were acceptable. Issues identified were used 

to iteratively refine and enhance the comprehensibility and acceptability of ModRUM. 

 

6.5.2 Strengths and weaknesses of this study 

I was able to recruit 20 patients with a broad range of characteristics using a 

purposeful sampling strategy. While I attempted to recruit patients from harder to 

reach groups, I was more successful with some than others. I was unable to recruit 

any patients from non-white ethnic groups and, as a result, this study does not 

provide evidence for the acceptability and content validity of ModRUM for patients in 

these groups. Participation from younger patients (aged 18 to 30) was also lower 

than other age categories; few reply forms were returned from this group which may 

have been due to younger patients attending GP practices less frequently. Allowing 

the sampling frame to adapt as it became evident that some groups would be under-

represented, for example by identifying groups for whom I had fewer reply forms 

returned, may have allowed me to reach these groups using an alternative approach 

(180). However, changing the approach would have required further planning and 

ethical approval, which is a time-consuming process. While I was able to recruit 

PCOs with a range of deprivation scores, differences in feedback based on 

geographical variations in terminology across the country may not have been 

identified as all PCOs were located in the South-West of England. 

 

Interviews concluded approximately two weeks prior to the first UK coronavirus 

lockdown. Nearing the end of the recruitment period, some patients who had initially 

expressed an interest in taking part, decided not to proceed to an interview, with their 

decision not to participate in a face-to-face interview likely impacted by Covid-19. 

While recruitment would not have been possible for much longer due to coronavirus, 

the decision to end recruitment was informed by less new information emerging from 
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later interviews. I found that most findings which emerged in later interviews were 

consistent with findings from earlier interviews, as such, I decided that it was not 

appropriate to continue with interviews, as it was unlikely that new themes would 

emerge. 

 

Concurrent interviews and analysis allowed for revisions to ModRUM and the topic 

guide to be made iteratively and in response to interview findings, with revisions 

tested in subsequent interviews. For difficulties that were revealed during the think-

aloud exercise, follow-up questions allowed a greater understanding of these issues 

and in some cases, how they could be improved or rectified. Verbal probing 

complemented the think-aloud task as it allowed me to gain valuable feedback on 

the design, formatting and length of ModRUM, from which decisions about 

refinements were made. The three-month recall period allowed identification of 

issues at all stages of the cognitive process of answering questions, whereas a 

longer period may have limited the identification of issues in the judgement and 

response processes as issues may have been more likely to occur in the retrieval 

process. If a retrieval issue occurs, judgement and response processes are not 

scored. 

 

Interviewer-imposed bias was minimised as the think-aloud activity required minimal 

input during questionnaire completion. However, as two participants reported feeling 

under pressure while completing ModRUM while thinking-aloud in front of an 

interviewer, some interviewer-imposed bias was evident. Some participants also said 

they would have referred to their diaries/medical notes had an interviewer not been 

present. The artificial aspect of completing ModRUM during a think-aloud exercise 

does not reflect how it would be implemented in RCTs. As a result, it is unlikely that 

issues, which were likely to be a result of the artificial aspect of this study (i.e. 

thinking-aloud), would occur in usual administration of ModRUM, whether that be a 

self-complete or interviewer-administered version. The issues and struggles that 

occurred due to confusion over whether to include family/dependant resource-use 

may not have been an issue in an RCT setting, as participants are more likely to be 

aware that they are required to report their own resource use only. However, in an 

RCT, RUMs are often nested within a large booklet of outcome measures which may 

mean participants become fatigued and are more likely to rush through the RUM, 
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leading to missing or incorrect responses, suggesting the instructions are still likely 

to be useful. 

 

When expressing interest in taking part, patients were asked to provide details on 

the frequency of primary and secondary care use in the last three months. The aim 

of this was to recruit patients who were active healthcare users. Responses to 

ModRUM indicated that some resources were well utilised by participants, yet 

others, including inpatient and day case stays, home visits and care from the 

ambulance service, were used by few or no participants. More issues were scored 

for resources that were used by more participants, such as outpatient appointments 

and prescribed medications. The four stages of the cognitive process of answering 

questions were less easy to differentiate when participants had not used a resource; 

responses were often immediate, as they generally did not require much thought. In 

these instances, participants appeared to comprehend the questions and no issues 

were observed. For questions where low or no usage was observed in this 

participant group, issues that may be experienced by patients who use these 

resources may not have been revealed. 

 

To date, evidence of item identification, validation and piloting of existing RUMs is 

limited (9). As a result, researchers should consider potential measurement error 

when collecting and interpreting data captured via RUMs developed without 

thorough testing. Consideration should also be given to whether measurement error 

is likely to be systematic (leading to decreased precision of cost estimates in both 

arms) or differential (leading to biased estimates of incremental costs between 

treatment arms). For example, while most types of issues patients experienced could 

have been hypothesised based on existing literature, such as telescoping and 

leaving responses blank when the answer was zero, inclusion of family/dependant 

resource-use was an issue that was not anticipated. To our knowledge, this issue 

has not been addressed in other RUMs. Assuming this issue was not a feature of the 

artificial (non-RCT) setting of this study, if existing RUM introductions are not explicit 

about excluding family healthcare use, they could introduce systematic 

measurement error from an overestimation of costs which would bias and decrease 

the precision of cost estimates in both arms of the trial. 
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Independent raters were able to score transcripts and scores between raters were 

mostly consistent, with almost perfect agreement. Where disagreements were found, 

raters were able to agree on a final score. There were some areas in scoring that 

were more ambiguous than others, for example, raters agreed to score issues where 

P14 included ‘advanced nurse practitioner’ under ‘GP’ instead of ‘nurse’. While this 

may be considered an issue, it may also have been the correct place to include it 

from a costing perspective as the participant reported that the advanced nurse 

practitioner was providing consultations more similar to a GP than a practice nurse. 

After consideration of this issue, the research team agreed that the wording should 

remain the same, with no elaboration on which types of nurse to include. This was 

decided as adding type (e.g. advanced nurse practitioner) adds more jargon, with the 

potential for added comprehension issues. 

 

In scoring transcripts, independent raters were reliant upon the participant revealing 

where they had made an issue either within the think-aloud exercise or during 

probing; however, the true figure may not have been recalled, as both methods 

require the participant to recall information that reveals the true figure. For outcome 

measurement of subjective constructs, revealing the true value is limited to think-

aloud with probing. However, for resource-use this study could have been extended 

to allow for triangulation between patient-report (RUM), patient-report (interview 

transcript) and administrative data (e.g. healthcare records), which would require the 

assumption that such records are accurate. 

 

As each transcript was scored by two or three raters independently, the opportunity 

for bias in scoring issues and struggles was minimised. I performed the qualitative 

analysis independently and formulated an analytic account which was shared with 

the research team for consideration prior to making changes to ModRUM. To 

minimise the potential for bias in the qualitative analysis, another member of the 

research team could have independently coded the transcripts to check that the 

interpretation and categorisation of data was consistent.  
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6.5.3 Comparison with the existing literature 

ModRUM differs from existing RUMs as it is a concise, generic RUM designed to 

collect resource-use data in a standardised and consistent manner, with a modular 

design allowing flexibility to ensure it is relevant for a wide range of RCTs. While 

validation is rarely undertaken for self-report RUMs used in RCTs (9), the 

development process of ModRUM has been extensive and is ongoing. The CSRI is 

the most commonly used RUM (74); however, it differs from ModRUM as it was 

designed for interviewer-administration to capture resources related to mental health 

conditions and has subsequently been adapted many times inhibiting standardisation 

in implementation (49).  

 

The systematic review described in Chapter 3 highlighted that where validation is 

undertaken, criterion validity is the most commonly assessed psychometric property 

for RUMs, with most authors estimating the agreement between RUM data and data 

reported in electronic records. Despite RUMs being developed or adapted for almost 

every new trial, there is limited evidence of patient interviewing in their development. 

Where there is evidence, patients have informed item identification (130, 151) and 

item formulation (147), and similar to this study in interviews patients have also 

identified problems encountered during RUM completion (121, 157). 

 

Ruof et al (2004) performed in-depth interviews with patients to identify the 

appropriate level of aggregation (detail captured) for each item included in their RUM 

for capturing resource use from patients with rheumatoid arthritis (147). Each patient 

was shown various levels of aggregation for each item and feedback indicated that 

there was a general preference for higher levels of aggregation (less detail), 

particularly for medications and diagnostics, from which a preliminary version of the 

RUM was developed (147).  

 

Chernyak et al (2012) developed a RUM for capturing resource-use data from 

patients with diabetes mellitus (121). The RUM was tested in cognitive interviews 

with 43 patients, of which 19 tested a self-administered version and 24 tested an 

interviewer-administered version (121). Like this study, the researchers undertook 

behaviour coding of interview transcripts to identify problems experienced by 

participants in answering questions; however, coding was not based upon the four 
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processes of answering questions used in this study (121). The authors identified 

comprehension issues, including distinguishing between healthcare professionals, 

and information retrieval problems, such as inability to explain how they arrived at an 

answer (121). To enhance comprehension of the terminology, the wording was 

revised, additional instructions added and questions were restructured (e.g. splitting 

questions) (121). 

 

‘Think-aloud’ interviews with concurrent and retrospective verbal probing were also 

used in a study to refine an adapted version of the CSRI, designed for proxy-

completion by bereaved relatives of cancer patients (157). Nine interviews were 

conducted and revealed comprehension issues due to difficulty in deciding what to 

include under each group of healthcare services and retrieval issues related to 

uncertainty around the number of contacts, and information on hospital wards and 

medications (157). Subsequent refinements included asking for less detail and 

providing examples (157). 

 

6.5.4 Implications for research practice 

While self-reported RUMs have frequently been used as the primary source of 

resource-use data within RCTs, the advent of routinely collected electronic data has 

provided an alternative method (49). However, as accessing routine data can be 

costly and time consuming, at present self-report RUMs continues to be a commonly 

used method for collecting resource-use data (49). 

 

In line with existing literature, I found that the ability to recall resource-use data was 

impacted by many factors including the recall period, resource type and frequency of 

use (56). A three-month recall period was used in this study as it is a commonly used 

recall period in RCTs (115). However, as economic data collection points are often 

determined by outcome measurement time points in RCTs, researchers will be able 

to adapt the ModRUM recall period as appropriate for their study. For alternative 

recall periods, researchers should consider implications to the acceptability for 

respondents and the validity of responses as the accuracy of results may diminish as 

the recall period increases (125). Similarly, as other adaptations are permitted, 

researchers should consider the impact on acceptability and validity of these 



 

169 
 

adaptations and whether further testing should be performed prior to implementation 

of ModRUM. 

 

6.5.5 Implications for this research 

Combining the findings from this chapter, interviews with health economists 

(Chapter 5) and the Delphi consensus survey (71) has allowed me to be confident 

that ModRUM captures what it is intended to measure and that no important items 

have been omitted, i.e. the content and face validity of ModRUM have been 

established. The remaining measurement properties, including feasibility, 

acceptability (completion and response rates), construct validity and criterion validity, 

could be tested in a larger quantitative patient pilot study (11). Piloting with patients 

allowed ModRUM to be tested in a setting that was more akin to how it would be 

administered in RCTs (i.e. without an interviewer present). Details on the patient pilot 

study are provided in Chapter 8. 

 

6.5.6 Unanswered questions and future research 

As I was unable to recruit any patients from non-white ethnic groups, future 

qualitative research focusing on harder to reach groups would allow statements to be 

made about the acceptability and validity of ModRUM for these groups. An 

alternative patient identification and recruitment strategy may be needed to reach 

these patients. Further research could also consider how issues may vary according 

to health conditions. As ModRUM is a generic RUM, patients were recruited without 

consideration to the conditions they may have; however, one participant revealed 

that their memory was impaired due to a stroke. Patient groups to prioritise for future 

research could include patients with impaired cognition (e.g. dementia), where 

development of a simplified or proxy-version may be more suitable; patients with 

high resource-usage (e.g. end of life care), where there may be increased burden of 

completing the questions; or patients who are likely to have used resources that less 

well-utilised in this study (e.g., ambulance or day case visit). While patients were 

recruited via primary care in this study, an alternative approach may be required to 

identify patients from these groups, such as through care homes or hospitals. In 

addition, ModRUM was developed for use in one healthcare system (UK NHS); for 

international use of ModRUM, translation and content validation would be required 

prior to implementation. 
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Many of the struggles identified related to uncertainty surrounding what to include 

within each question. Within a paper-based RUM the ability to provide an exhaustive 

list of the examples is limited without significantly increasing the length and 

potentially hindering the comprehensibility of the questionnaire. An online version of 

ModRUM could enhance comprehension by including drop down lists of examples 

and/or definitions provided when respondents hover over terms and improve 

usability by allowing an unlimited number of responses for commonly used 

healthcare (e.g. medications). An online version could also increase uptake of 

ModRUM in RCTs, as data collection methods move away from paper-based to 

online formats. 

 

6.6 Conclusion 

Cognitive interviewing with patients has been identified as an important step in the 

questionnaire development process, as it allows the assessment of patient 

comprehension and comprehensiveness of a new questionnaire. To date, in the 

development of RUMs, cognitive interviewing with patients has very rarely been 

undertaken. Using think-aloud interviews with retrospective verbal probing, patients’ 

issues in the comprehension, recall, judgement and response processes of 

answering questions and struggles were identified, and feedback on the acceptability 

of ModRUM was gained. An iterative process allowed issues to be identified and 

rectified before testing revisions in further rounds of interviews. This study has 

provided evidence for the content validity and acceptability of the content, length, 

and layout of ModRUM in patients recruited from a primary care setting. The next 

Chapter reports on a study where health economists piloted the adaptation process 

of ModRUM and provided feedback in an online survey.
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Chapter 7 Piloting the adaptation process of ModRUM with health 

economists 

 

7.1 Chapter overview 

This chapter reports on a pilot study with health economists to assess the feasibility 

and suitability of ModRUM for collecting resource-use data in RCTs. A User Guide 

was developed for ModRUM and health economists were advised to use the guide to 

adapt ModRUM for a recently funded NIHR HTA or PHR grant they were working on. 

Following their adaptations, health economists completed an online survey where 

they provided feedback on the ease of adaptation, clarity of the User Guide, likely 

ease of applying unit cost data to resource-use data generated by ModRUM, and 

likelihood and potential barriers to using ModRUM for capturing resource-use data in 

future trials. 

 

This chapter begins with background information explaining the rationale and 

objectives of this study. Next, the study design, sampling and recruitment of health 

economists, data collection procedures and data analysis plan are outlined in the 

methods section. The results section provides information on the identification and 

recruitment of respondents, respondent and trial characteristics, and a summary of 

respondent feedback. The discussion section includes a summary of the main 

findings, strengths and limitations of this study, how this study compares to existing 

literature, implications for research practice and this research, and unanswered 

questions and future research. A brief summary concludes the chapter. 

 

7.2 Background 

To maintain consistency in the implementation of ModRUM, which will allow 

comparison across trials, the questions in ModRUM are standardised. However, to 

encourage uptake and ensure ModRUM is relevant to each trial, some aspects of 

ModRUM are adaptable. To date, flexibility, within an NHS perspective, is provided 

by the depth questions, which allow end-users to capture more details for items 

where increased precision is needed, such as for items that are key cost drivers or 

are highly utilised resources. Flexibility is also permitted in the recall period, type of 

resource use (all-cause versus condition-specific), examples provided to illustrate 
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healthcare that is included within each resource item and number of responses 

allowed in tables. 

 

Despite the availability of a generic RUM (the ACQP) for capturing resource-use 

data (76), which was reviewed in more detail in Chapter 3, it was not well-utilised 

and there remains a precedent for developing and adapting RUMs on a trial-by-trial 

basis (9). In health measurement scale development, expert opinion is typically 

sought to make a judgement on whether the items adequately reflect the construct of 

interest (content validity) (79). As ModRUM has adaptable elements, an approach 

which deviates from health measurement scales where adaptation is strongly 

discouraged, I thought it would also be valuable to test and gain opinions on the 

adaptation process of ModRUM with potential future users.  

 

To increase the likelihood of ModRUM being well-received and well-utilised by health 

economists for capturing resource-use data, the aim of this study was to assess the 

feasibility and suitability of ModRUM for collecting resource-use data in RCTs by 

piloting the adaptation process with health economists. I added this study to my 

research plans once it became clear in March 2020 that the patient pilot study 

(Chapter 8) would be delayed due to Covid-19. This study allowed me to identify the 

extent to which health economists would adapt ModRUM, develop and obtain 

feedback on a ModRUM User Guide, and gain feedback on the adaption process 

and suitability of ModRUM. 

 

7.3 Methods 

7.3.1 Study design 

In this study, health economists who were working on recently funded NIHR HTA or 

PHR grants, piloted the adaptation process of ModRUM and reported feedback on 

the process in an online survey. Ethical approval for this study was provided by the 

University of Bristol Faculty of Health Sciences Research Ethics Committee in April 

2020 (reference number: 102602). 
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7.3.2 Health economist sampling and recruitment 

Health economists who were co-applicants on NIHR HTA and PHR grants, which 

were waiting to start as of March 2020 or research in progress which started 

between April 2019 and March 2020, were purposefully selected using details on 

recently funded NIHR grants which are publicly available in the NIHR Journals 

Library (181). These grants were selected as I thought the invitation to participate in 

this study would coincide with the health economist developing a RUM for the 

identified grant. For each grant, the following information was extracted and recorded 

in a Microsoft Excel spreadsheet: 

- the grant name, 

- the grant stage (in progress/waiting to start), 

- the funding programme (HTA/PHR), 

- whether the grant was an RCT, 

- whether there was a health economic component, 

- the lead health economist’s name and institution, 

- the disease area/condition, and 

- the setting. 

Grants were excluded if they: 

- were not an RCT,  

- did not have a health economics component, 

- the grant included solely child participants, and/or 

- the lead health economist was a member of the research team or a colleague 

at the University of Bristol 

 

Following exclusion of ineligible grants, health economists were invited to participate 

in the study by email (A5.1, Appendix 5). An information sheet was attached to the 

email and included background information and a description of what participation 

would involve (A5.2).  

 

Invitations were sent in two rounds. The first round included health economists who 

were named as the lead health economist on one grant. The second round included 

health economists who were named on multiple grants. The characteristics of 

included grants from the first round were used to identify gaps in the characteristics 
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with respect to funding programme, disease area/condition and setting. Grants in the 

second round were purposely selected to prioritise identified gaps. 

 

Health economists had the option to take part by themselves, in conjunction with a 

colleague or to forward the email on to a colleague also working on the grant. The 

latter two options were included as, to my knowledge, it is often the more junior 

health economists who take on the responsibility of developing a RUM, with 

oversight from a senior health economist. Health economists who did not respond to 

the initial email invitation were sent one follow-up email approximately two weeks 

following the first email. 

 

Two follow-up emails were sent to health economists who responded to the first 

email expressing their intention to take part, but did not subsequently participate. To 

encourage participation, in later follow-up emails, the average time it had taken to 

adapt ModRUM among respondents was included. Online and telephone contacts 

were also offered to meet with potential respondents to go through the survey with 

them. 

 

7.3.3 Data collection 

Health economists who agreed to participate were sent copies of the ModRUM core 

module (Figure 7.1) and ModRUM core module with depth questions (A5.3). I 

drafted the first version of the ModRUM User Guide, with the aim of creating a clear 

and concise set of instructions, that were also comprehensive enough to ensure that 

users adapt ModRUM in the intended way. The research team commented on this 

draft and the revised draft was given to respondents, who were asked to use the 

guide to prepare ModRUM for their recently funded trial. The ModRUM User Guide 

was a six-page document that included: 

- a quick start guide, which concisely covered the important aspects of all 

adaptation procedures, 

- an introduction, which described the purpose and outlined the design of 

ModRUM, 

- a section on implementing ModRUM, which described the content and 

purpose of the core and depth questions, the current scope of ModRUM (NHS 
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funded healthcare only), and adaptable aspects (examples, recall period, all-

cause/condition-specific resource use), 

- details on validation of ModRUM; including past, present and plans for future 

validation, and 

- formatting tips for adaptation of ModRUM in Microsoft Word 

Several details were brief, with the intention to add more detail to the User Guide in 

the future; including information such as how to analyse ModRUM data, registration 

and copyright of ModRUM, and how to cite use of ModRUM (A5.4). 

 

Once respondents had adapted ModRUM, they were asked to return their version of 

ModRUM to me by email and complete a brief online survey. The survey was 

prepared using Online Surveys (109). The survey included questions on ease of 

adaptation, suitability of ModRUM for capturing resource use in RCTs, clarity of the 

ModRUM User Guide and future use of ModRUM. Respondents were asked closed 

questions, with responses captured as ‘yes’ or ‘no’, or on 5-point Likert scales (110). 

Rather than following up closed questions with further closed questions, open 

questions where respondents could provide a rationale for their responses were 

used (111). Completion of the online survey by respondents was deemed to 

represent informed consent to participate.  

 

7.3.4 Analysis 

Respondents’ trial-specific versions of ModRUM were reviewed and I summarised 

the adaptations which had been made. The quantitative survey data were 

downloaded to Microsoft Excel and analysed with simple descriptive statistics. 

Survey responses were also uploaded to NVivo 12, where categories were coded 

from closed questions (e.g. ‘ease of adaptation’), sub-categories were informed by 

responses to closed questions (e.g. ‘fairly easy’) and more specific sub-categories 

emerged from the feedback (e.g. the ‘user guide’ made adaptation fairly easy). 

Feedback between respondents was compared and contrasted, to identify whether 

any common themes arose (100). I convened and led a research team meeting, 

where I presented the main findings to the team and how I thought they should be 

used to inform the development of ModRUM and the User Guide. We discussed the 

findings and agreed on how feedback should be used to inform further development.
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Figure 7.1 ModRUM core module - pre-health economist pilot 
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Figure 7.1 continued 
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7.4 Results 

7.4.1 Respondent identification and recruitment 

A search of the NIHR Journals Library identified 86 HTA and 19 PHR potentially 

eligible grants. Of these, 47 grants were excluded as they were not an RCT (n=13), 

had no health economics component (n=7), included child participants (n=21), or the 

lead health economist was a member of the research team or a University of Bristol 

colleague (n=6). The remaining 58 grants were led by 39 health economists, 

including nine health economists that were the lead health economist on multiple (up 

to four) grants. 

 

Across two rounds, email invitations were sent to 39 health economists. Nine health 

economists did not respond and five declined to participate (Table 7.1). Reasons for 

declining included time constraints, limited capacity, poor timing, and trial delays due 

to Covid-19. Of 25 health economists who responded to the invitation expressing 

interest in participation, 15 did not subsequently participate. Follow-up emails were 

sent twice; however, many of these health economists responded to say that they 

were planning to take part, but time constraints and reasons related to Covid-19 had 

made it difficult to find the time. From the email invitations, 10 health economists 

participated. In addition to these, one member of the research team (JT) also took 

part in this study, as at the time she was already adapting ModRUM for a trial she 

was working on. Data were collected from respondents between July and October 

2020.  

 

Table 7.1 Health economist responses 

  n (%) 

Did not respond 9 (23) 

Declined to participate 5 (13) 

Replied to the invitation but did not participate 15 (38) 

Participated 10 (26) 
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7.4.2 Respondent characteristics 

Respondents were based at eight different higher education institutions. 

Characteristics are presented in Table 7.2. Nine respondents had five or more years’ 

experience of working in health economics and eight respondents had worked on 

five or more RCTs. Four respondents collaborated with a colleague to adapt 

ModRUM. Respondents reported that their collaborating colleagues had at least 11 

years’ experience of working in health economics and had worked on at least five 

trials. 

 

7.4.3 Trial characteristics 

Details of the 11 trials and their planned resource-use data collection methods are 

provided in Table 7.3. In brief, 10 trials were funded by the NIHR HTA programme. 

The trial setting was most often secondary care (65%), with other settings including 

primary care and the community. A broad range of conditions were covered and 

included cancer, frailty, workplace absence and intellectual disability. 
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Table 7.2 Characteristics of responders 

    n (%) 

Number of years’ experience working in health economics 

 
0 to 4 years 2 (18) 

 
5 to 10 years 4 (36) 

 
11 to 20 years 5 (45) 

  More than 20 years 0 (0) 

Number of RCTs worked on     

 
0 to 4 trials 3 (27) 

 
5 to 10 trials 4 (36) 

  More than 10 trials 4 (36) 

Adapted ModRUM with a colleague 4 (36) 

Number of years’ experience colleague has worked in health economics 

 
0 to 4 years 0 (0) 

 
5 to 10 years 0 (0) 

 
11 to 20 years 2 (50) 

  More than 20 years 2 (50) 

Number of RCTs colleague has worked on   

 
0 to 4 trials 0 (0) 

 
5 to 10 trials 1 (25) 

  More than 10 trials 3 (75) 
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Table 7.3 Trial and resource-use data collection characteristics 

    n (%) 

Programme     

 HTA 10 91 

 PHR 1 9 

Setting     

 Secondary care 7 64 

 Primary care 2 18 

 Community 1 9 

 Community, social and educational 1 9 

Area     

 Cancer 2 18 

 Intellectual disability 1 9 

 Mental health 1 9 

 Mental health/intellectual disability 1 9 

 Orthopaedics 1 9 

 Frailty 1 9 

 Workplace absence 1 9 

 Cardiology 1 9 

 Infertility 1 9 

  Kidneys 1 9 

Most suitable administration mode     

 Self-complete 9 82 

  Interviewer-administered 2 18 

Most suitable media administration mode     

 Paper only 6 55 

 Telephone only 1 9 

 Online (computer and mobile) 2 18 

 Paper and online (computer) 1 9 

  Paper, telephone and online (computer and mobile) 1 9 

Sectors beyond NHS-funded healthcare to be captured     

 Informal care 7 64 

 Productivity 9 82 

 Social services 5 45 

 Criminal justice 1 9 

 Private* 1 9 

 Voluntary/third sector 1 9 

 Out of pocket costs 1 9 

*unclear whether this referred to private healthcare, or something else 



 

182 
 

 

7.4.4 Summary of adapted ModRUM 

On average, respondents reported spending 108 minutes (SD 63 minutes) adapting 

ModRUM for their trial. A summary of how respondents adapted ModRUM is 

provided in Table 7.4. Seven respondents returned their adapted version of 

ModRUM. All seven respondents used the core module and added depth questions. 

One respondent also returned their version of the core module only. The recall 

period used ranged from three to 12 months, which was a permitted adaptation. Six 

respondents adapted ModRUM to ask for resource use related to the condition of 

interest (e.g. ‘because of your back pain’). Depth questions were most commonly 

asked for inpatient stays (n=5) and non-hospital-based other healthcare 

professionals (n=5). For the latter, four respondents added pre-specified healthcare 

professionals beyond ‘GP’ (see questions 10-12 in the core module with depth 

questions – A5.3) and four respondents added questions to capture remote 

(telephone/online) contacts. 
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Table 7.4 Summary of adapted versions of ModRUM 

  n (%) 

Adapted ModRUM returned 7 (64) 

ModRUM version adapted     

Core module with depth questions 6 (86) 

Core module and core module with depth questions 1 (14) 

Recall period used     

3 months 2 (29) 

4 months 1 (14) 

6 months 3 (43) 

12 months 1 (14) 

Resource-use type specified     

All-cause 0 (0) 

Condition-specific 6 (86) 

Not selected 1 (14) 

Items where questions were included with added depth     

Ambulance service 2 (29) 

Outpatient appointment 4 (57) 

Day case visit 3 (43) 

Inpatient stay 5 (71) 

Non-hospital-based other healthcare professionals 
(including additional healthcare professionals e.g. nurse 
and modes e.g. telephone) 

5 (71) 

Prescribed medications 4 (57) 
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Four respondents made adaptations to ModRUM that were not explicitly stated as 

permitted in the user guide. These adaptations are summarised in Table 7.5. 

 
 
Table 7.5 Adaptations beyond those specified as permitted in the ModRUM 
User Guide 

Question Adaptation Respondent 

A&E Question not included 117 

Ambulance service Combined depth ambulance questions 111 

Hospital outpatient 
Core question duplicated to capture several 
pre-specified clinics and 'any other outpatient 
clinics' 

111 

Hospital outpatient 
Healthcare professional seen' added to 
outpatient depth question table 

125 

Hospital inpatient 

'Number of nights spent on intensive care 
ward' and 'number of nights spent on high 
dependency ward' added to inpatient depth 
question table 

125 

Hospital inpatient 

'Name of hospital' and 'approximate date of 
first day in hospital' added, and 'department' 
and 'tests or surgical procedures' removed 
from inpatient depth question table 

126 

Hospital inpatient 
and day case 

Questions not included 111 

GP telephone or 
online 

Adapted to 'a doctor (GP) or hospital doctor 
over the telephone or via video calling (e.g. 
Skype or similar)' 

111 

Non-hospital-
based questions 

Locations changed e.g. 'GP surgery, health 
centre or walk-in centre' changed to 'GP 
surgery' 

111 

Other healthcare 
professionals 

'Private nurse' as an example 127 

Non-hospital-
based questions 

Walk-in centre question added separately 111 

Non-hospital-
based questions 

NHS 111/NHS 24 question added separately 111 

All questions 
except hospital 
inpatient 

'Because of your back pain' added to the end 
of each question 

126 
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7.4.5 Summary of feedback 

In this section and Table 7.6, responses to the survey are summarised.  

 

7.1.1.1. Ease of making adaptations to ModRUM 

Ten respondents reported that adapting ModRUM was ‘fairly easy’ or ‘easy’. Health 

economists primarily reported that the resource coverage and format made 

adaptation easy. 

R124: All of the questions I needed were there and I could replace some of 

the core questions with some of the more in-depth questions so as to capture 

additional detail 

R122: The questions were very clear, well worded and laid out, with useful 

examples provided. The depth questions offered the opportunity to add extra 

detail which was very useful. 

Respondents who scored adaptation as ‘fairly easy’ were also asked to report on 

what they found difficult. Five respondents reported difficulty in editing ModRUM and 

described the process as “fiddly” (R101) and “tricky to adapt” (R126). 

R124: Copying and pasting the in-depth questions into Word - questions 

would overlap, spacing would alter. It took more time to rectify this than to 

amend the actual questions. 

Although they scored the adaptation process as ‘fairly easy’, some respondents 

experienced other difficulties including the identification of which core and depth 

questions were equivalent, as for some resource items the question number differed 

in the core and depth questions. Some respondents reported that a level of detail in 

between the core and depth would be more appropriate for their trial. Some 

respondents also needed to capture resource use not currently included in ModRUM 

(e.g. private care and productivity losses). 

 

R117 described the adaptation process as ‘difficult’. They reported several 

difficulties. First, they reported that some of the questions, such as ambulance 

services, were not relevant for their trial, which was set in secondary care and 

involved orthopaedic surgery; however, it was clear to them from the User Guide that 

items in the longer version of ModRUM are optional. They also said there was a lack 

of clarity, for example, in how response boxes should be used, and that the question 
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order not being adaptable was a difficulty as it does not allow for the most important 

questions to be included first. 

 

Most suggested improvements related to improving the editing process. 

Respondents suggested that we could “make it easier & (clearer) to 'drag and drop' 

items from long version into short version” (R101), generate a question bank from 

which questions can be cut and pasted into ModRUM and potentially utilising 

alternative software.  

 

Adaptations were reported or suggested that were beyond substituting core for depth 

questions. R124 reported amendments to “the in-depth questions to record who a 

patient had seen at an outpatient clinic, or how many inpatient nights had been spent 

on different wards”. R101 suggested that guidance could be added for patients 

utilising services from multidisciplinary teams. 

R101: patients in this trial get their healthcare though multidisciplinary 

community mental health teams - rather than distinct healthcare 

professionals. 

 

Several of the suggested improvements could potentially be implemented by 

specifying them as options in the ModRUM User Guide. Suggestions included 

“having the option of predefined fields for resource utilisation rather than examples” 

(R103) and allowing an intermediate option between core and depth which could be 

used when “…space is tight/participant burden is a key consideration, but still aiming 

to get a bit of extra detail to help with the costing” (R122). R122 also suggested there 

could be more flexibility in the sizing of rows to allow them to “…fit more into the 

questionnaire without using up as many extra pages - which can be a consideration 

for postage/printing costs etc.”. Respondents suggested that increased clarity could 

also be provided in the User Guide indicating which core and depth questions are 

interchangeable for each resource item. This would be helpful as the question 

number sometimes differs for the same resource item in the core and depth 

questions. 
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Table 7.6 Descriptive summary of survey responses 

    Mean (SD) 

    
(minimum, 
maximum) 

Adaptation time (minutes) 
108 (63) 

(45, 240) 

    n (%) 

Ease of adaptation 

 Very difficult 0 (0) 

 Difficult 1 (9) 

 Fairly easy 9 (82) 

 Easy 1 (9) 

  Very easy 0 (0) 

Number of respondents who used the ModRUM User Guide 9 (82) 

Clarity of the ModRUM User Guide     

 Very unclear 0 (0) 

 Unclear 0 (0) 

 Fairly clear 1 (11) 

 Clear 6 (67) 

  Very clear 2 (22) 

Ease of applying unit cost data to ModRUM responses     

 Very difficult 0 (0) 

 Difficult 1 (9) 

 Fairly easy 3 (27) 

 Easy 4 (36) 

  Very easy 3 (27) 

Feasible to develop a compendium of costs for ModRUM 
responses 

    

 Yes 7 (64) 

  No 4 (36) 

Likelihood of using ModRUM in the future     

 Very unlikely 0 (0) 

 Unlikely 1 (9) 

 Fairly likely 1 (9) 

 Likely 5 (45) 

  Very likely 4 (36) 

Can foresee barriers to using ModRUM for collecting resource-
use data in future trials 

    

 Yes 6 (55) 

  No 5 (45) 
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7.4.5.1 Clarity of the ModRUM User Guide 

Nine respondents used the ModRUM User Guide to adapt ModRUM. Of the two 

respondents who did not use the guide, R103 reported “time” as the reason they did 

not read the guide and the other respondent was a member of the research team 

who had read the guide previously. Respondents reported that the guide was ‘fairly 

clear’ (n=1), ‘clear’ (n=6) or ‘very clear’ (n=2). Most feedback provided on the User 

Guide was favourable, with R111 describing it as “easy to follow” and R122 stating 

that the guide included “useful formatting tips”. 

R108: The guide clearly explained how amendments could be made to the 

template. 

Specifically, respondents indicated that they “liked” (R117, R124) and found the 

‘quick start guide’ at the beginning of the User Guide “useful” (R122). 

 

R124 indicated that more clarity was needed about which depth and core questions 

are equivalent because the equivalent questions have different numbers in each 

version which “could lead to issues with double counting”. R124 also reported an 

omission from the guide: “the quick guide mentions section instructions and adding 

the extra space box, which I had expected to find more detail on in section 7 - I 

actually forgot to do this because it wasn't mentioned again”. 

 

7.4.5.2 Costing resource-use data from ModRUM 

Respondents were asked to report how easy they thought it would be to apply unit 

costs to resource-use data captured in ModRUM. Seven respondents said that they 

thought application of unit costs would be ‘easy or ‘very easy’, while three 

respondents thought it would be ‘fairly easy and R117 thought it would be ‘difficult’. 

R117 said that lots of (the depth) questions require free-text responses which would 

cause “patients to write all sorts of different things making it very hard/sometimes 

unfeasible to properly cost the questionnaire”. R108 also highlighted this issue. 

Other potential issues were highlighted by R103 who said there may be difficulty in 

“assigning a HRG for hospital resource use”, and R109 who said “we don't know 

what type of healthcare professionals carry out outpatient visits, makes applying unit 

cost data more difficult… ideally we would like to know the healthcare professional 

(consultant vs nurse for example)”. The remainder of feedback on applying costs 

was positive with six respondents indicating that resource-use data could be easily 
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linked to “published costs” from “established sources”, and two respondents also 

indicating there was sufficient granularity. 

R111: I think most of the options included are standard items you would 

expect to cost as part of an econ eval and they would be available from 

routine sources (e.g. NHS ref costs, pssru) 

R122: The resource use in the questions have published costs available, and 

the depth questions help to provide additional detail for more accurate 

costing. 

Respondents were also asked whether they thought it would be feasible to develop a 

compendium of costs for ModRUM responses (i.e. a document containing unit costs 

corresponding to each question). Seven respondents thought it would be feasible, 

and four respondents thought it would be unfeasible. One reason for the latter was 

that unit costs are updated on a regular basis, so a compendium would need to be 

continually updated. The second reason was that creating a compendium, 

particularly for depth questions, would be a cumbersome and potentially infeasible 

task, as the questions would capture a substantial list of resources. 

R124: For some contacts e.g. outpatient clinics, the possibility exists for there 

to be very many different clinic types, across different specialties with different 

healthcare professionals seen. This is also the case for hospital inpatient 

admissions and procedures but would not be so much a problem for primary 

and community care contacts. Also such a compendium would need to be 

continually updated and maintained. 

R111 said that “having specific unit costs might not be needed as for e.g. if you are 

working on a specific disease area such as oncology it would be more appropriate to 

cost an outpatient visit to this specific department than use the generic cost that 

would be published with the ModRUM”. They said, “an alternative could be to 

provide the sources of where the unit costs are available and what unit costs you 

would recommend for each item”. 
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7.4.5.3 Future use of ModRUM 

Ten respondents said that it is very likely, likely or fairly likely that they will use 

ModRUM in future. While R103 said it is fairly unlikely that they will use ModRUM in 

future, when asked for the reason, they reported that they “already have a 

predefined instrument for our current trial”, which suggested they misinterpreted the 

question. Respondents made several suggested improvements including: developing 

a “supporting patient diary so that the patient can recall all the granular detail” 

(R103), “including specific categories rather than just a few examples” so that 

resources that are likely to be highly utilised are prespecified in tables (R108), and 

putting GP and other healthcare professional questions (questions 7-12 of the core 

module with depth questions) into a table so they are “asked more concisely… and 

could cover more than 2 types of healthcare professionals” (R108). 

 

Respondents were also asked if they could foresee any barriers to using ModRUM 

for collecting resource-use data in future trials. Six respondents reported that they 

could foresee barriers. Several issues had already been raised earlier in the survey, 

including lack of clarity about which core and depth questions are equivalent, 

potentially requiring a level of granularity between the core and depth questions, and 

difficulty adapting ModRUM in Microsoft Word. R101 said the lack of modules to 

capture a societal perspective, and in particular “for public/mental health, social 

care”, could be a barrier. R117 thought the complexity and length of ModRUM may 

not be well accepted by trial teams and R108 thought that it may not be well-

accepted by trial participants. However, it is unclear whether R108 understood that 

depth questions were not compulsory, suggesting that further guidance on this is 

required in the User Guide.  

R108: ModRUM is very comprehensive, but the structure is quite long and 

requires a lot of free text from the survey respondent. This could potentially be 

off-putting to some respondents, and may cause some difficulty in interpreting 

the responses if they are not consistent. 

 

7.4.6 Summary of changes 

Using respondents survey responses and corresponding codes, I created a 

summary document detailing the feedback obtained, which I presented at a research 

team meeting. Feedback was summarised under several categories including the 
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formatting of ModRUM, the user guide and content of ModRUM. For each category, I 

described the findings and informed the team how I thought the feedback should 

influence ongoing development of ModRUM. As a team, we then came to an 

agreement on what changes should and should not be made. This information is 

summarised in Table 7.7. In brief, we agreed that within the scope of this PhD, 

revisions could be made to improve clarity of the User Guide (see A5.5 for the 

revised ModRUM User Guide). It was agreed that no further changes should be 

made to the content of ModRUM, as suggestions were either beyond the scope of 

ModRUM at present or deviated from the design principles for ModRUM outlined in 

Table 1.1 (Chapter 1). Feedback provided on enhancing the adaptation process, by 

utilising alternative software and developing a complementary resource-use log, 

were beyond the scope of this thesis, but the research team agreed they should be 

considered for future research. 
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Table 7.7 Summary of respondent feedback and agreed changes 

Category Feedback summary Decision Rationale for the decision 

Formatting 
of 
ModRUM 

Utilise alternative software to improve ease 
of adaptation (e.g. functionality to drag and 
drop questions from depth into core) 

Agreed, 
post-PhD 

This study has highlighted that current formatting 
constraints may be inhibit uptake of ModRUM and 
future work should prioritise work to improve this. 

Provide a question bank 
Potentially, 
post-PhD 

ModRUM 
User Guide 

Clarification on which core and depth 
questions are equivalent, needed to avoid 
double-counting 

Update 
guide 

Additional detail was added to the ModRUM User 
Guide to increase clarity. Clarification on permitted changes 

Instructions for the extra space box are only 
included in the 'quick start guide' 

Add guidance on how to capture 
multidisciplinary teams 

No change 
This is potentially trial-specific and beyond the scope of 
the User Guide, which we ideally want to keep concise. 

ModRUM 
content 

Option to include healthcare professional for 
outpatients (e.g. consultant versus nurse) 

No change 
This moves away from the ModRUM design principles 
concise and comprehensible. 

Option for capturing inpatient stays on 
different wards 

No change 
This moves away from the ModRUM design principles 
concise and comprehensible. 

Option for an intermediate level, as core 
questions may be too brief and depth 
questions may be too comprehensive 

No change 

The User Guide already states that other items can be 
added if necessary. Specifically stating that an 
intermediate level is an option would encourage use of 
such a level, which would reduce consistency. 

Capture out-of-pocket expenses that may be 
incurred for prescribed medications 

No change 
This is beyond the scope of these modules of NHS-
funded healthcare only. 
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Table 7.7 continued 

Category Feedback summary Decision Rationale for the decision 

Question 
design 

Allow the order of questions to be 
changed so the most important 
questions can come first. 

No change 

This suggestion was also raised by health economists 
in Chapter 5; however, no change was made as we 
want to retain consistency in how ModRUM is 
implemented. 

Allow tables to include pre-specified 
resources to make completion quicker 

Potentially, 
to be 
considered 
further 

This will be considered further as there are advantages 
to this approach, particularly if patients are likely to 
have multiple identical healthcare contacts (e.g. 
chemotherapy visits). 

Questions 7-12 of the depth module 
could be asked more concisely by using 
a table 

No change 

Tables were considered at the prototype development 
stage. Standalone questions were chosen for the core 
module to keep ModRUM uncluttered and have been 
used in the depth questions to maintain consistency in 
presentation of ModRUM. 

Unit costs 
compendium 

Provide sources of unit costs instead of 
an exhaustive list of unit costs 

Agreed 

Reporting sources of unit costs would be preferrable 
and easier to maintain. Sources were identified in the 
patient pilot (Chapter 8) and included in the revised 
User Guide. The User Guide could be extended post-
PhD to describe how sources could be linked to each 
ModRUM question. 

Other 
Develop a complementary resource-use 
log to act as a memory aid 

Potentially, 
post-PhD 

A resource-use log may be developed in future, as 
they have been shown to reduce missing data of some 
resources (55). 
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7.5 Discussion 

7.5.1 Main findings 

In this study, health economists adapted ModRUM for a recently funded trial and 

provided feedback in an online survey. Most respondents found that it was feasible 

to adapt ModRUM and said they were likely to use ModRUM in the future, indicating 

that it is suitable for capturing resource-use data in trials. While the ModRUM User 

Guide was well-received, many respondents suggested that improvements could be 

made to simplify the adaptation process. Of those who returned their adapted 

version of ModRUM, all respondents added some depth questions to the core 

module, but the depth questions included differed dependent on the study. Several 

health economists made adaptations that were not specified as permitted in the User 

Guide. 

 

7.5.2 Strengths and limitations of this study 

Eleven health economists provided feedback on their experience of adapting 

ModRUM for a recently funded trial. This study provided a different perspective to 

the qualitative interviews with health economists (Chapter 5) as I attempted to 

replicate how health economists would prepare ModRUM for their trials. 

Respondents returned their adapted versions of ModRUM, which meant I could 

identify which areas they had changed and whether they had followed the User 

Guide. Responses to closed and follow-up open questions provided feedback which 

has informed where refinements could be made. 

 

Using an online survey was a cost-effective and resourceful method for inviting a 

large number of health economists to participate. Alternative methods, such as an 

interviewer administered survey, may have introduced bias, whereby respondents 

modify their responses as they are providing feedback directly. However, as the 

questions were self-administered, the inability to probe respondents meant that in 

comparison with the interviews reported in Chapter 5, I did not obtain the same level 

of feedback from respondents and was unable to clarify feedback further (111). In 

addition, respondents in this study provided varying degrees of detail in their 

feedback.  
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Although the sample size was small, I was able to recruit health economists with a 

range of experience of working in health economics and working on RCTs, from 

across eight higher education institutions. Respondents adapted ModRUM for trials 

being conducted in a range of settings and areas. While no formal sample size was 

estimated as there was no precedent to follow. By identifying and approaching 39 

health economists, I had hoped to obtain feedback from more than the 11 health 

economists who ultimately participated. The sampling strategy meant that only HTA 

and PHR funded trials were included. Of the 39 grants that were selected for this 

study, only six were PHR grants. Of the six health economists approached who were 

working on PHR grants, only one participated which limits the generalisability of this 

study to trials conducted in a non-HTA setting.  

 

Fifteen health economists expressed some form of interest or intended to participate 

when replying to the initial contact email but did not participate. An increased number 

of respondents may have provided a greater breadth of feedback and provided more 

evidence for the feedback obtained. Many health economists cited time pressures or 

trial delays that had been exacerbated by the Covid-19 pandemic as the reason they 

had been unable to participate (n=11). After recognising that time pressures were a 

key constraint to participation, in later follow-up invitation emails I included the 

average time it had taken respondents who had already participated to adapt 

ModRUM. I also offered to meet (either online or via telephone) with potential 

respondents to go through the survey with them; however, there was no uptake of 

this method. Health economists may have also not responded due to a belief that 

ModRUM was unsuitable for their trial, which they may not have expressed in their 

correspondence with me. Three health economists did however allude to a lack of 

suitability, with two reporting that they were planning for the majority of data to be 

extracted from administrative data rather than from self-report, and one reporting that 

they required very specific and detailed resource-use information to enable micro-

costing. ModRUM is not designed to enable micro-costing, it is intended as a way of 

capturing other healthcare use during trial follow up, which may complement 

methods to micro-cost interventions (e.g. case report forms).  
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7.5.3 Comparison with the existing literature 

RUMs are generally developed on a trial-by-trial basis (9) and therefore it is unlikely 

that their developers consider how future users may implement their RUM in another 

trial. One RUM which does provide a guide for future users is the ACQP, which is 

described in detail in Chapter 3 (76). In their discussion paper on the ACQP, 

Thompson and Wordsworth provide a bank of questions, categorised under resource 

type groups (e.g. “single visits to health care facilities”), from which users can 

formulate a RUM (76) (pg.2). This differs from ModRUM where users are provided 

with a ready-formulated RUM and a user guide which provides information on how 

the RUM can be adapted.  

 

In many ways, the ACQP is less prescriptive than ModRUM (76). For example, 

ModRUM has a core module with questions that should be captured in all trials, 

whereas for the ACQP, the user should decide which items to include based upon 

their patient group. Another difference is the respondent instructions/preamble. In 

ModRUM, it is predefined with several parts which can be adapted to make 

ModRUM trial specific. For the ACQP, it is not prespecified, as the authors state that 

the preamble “will differ widely between the contexts in which the questionnaire is 

used. Instead we have chosen simply to list the issues we believe should be 

addressed” (76) (pg.9). The instructions for respondents at the beginning of 

ModRUM cover what to include (e.g. resources used as an NHS patient) and how to 

answer the questions (e.g. record an answer even if it is zero), whereas the ACQP 

goes beyond this and includes things such as a confidentiality statement and 

investigator contact details (76). As ModRUM is likely to be nested in a large battery 

of questionnaires, these have not been included as they are likely to be covered in a 

participant information sheet and/or cover letter. An area of commonality is the recall 

period; users are able to select this in both RUMs. 

 

In design, ModRUM may be considered more like the CSRI than the ACQP, with 

respect to users making adaptations to a fully formed measure, rather than 

constructing the measure from a library of questions (74, 76). Beecham and Knapp 

have reported that while the CSRI was made bespoke for a specific context, one of 

the advantages of it is that it is easily adaptable (74). They also describe how these 

adaptations have been implemented, such as using alternative modes of 
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administration to that intended and extracting key questions from the CSRI to include 

in another measure (74). While uptake of the CSRI has been considerable in 

comparison to other RUMs, with it being included in over 100 studies, there does not 

appear to be clear guidelines on what adaptations can and cannot be made (75). As 

a result, the CSRI is susceptible to ad-hoc changes, with often little clarity on what 

changes have been made and how the changes impact validity. Uptake of ModRUM, 

akin to the CSRI is desirable; however, while offering more transparency, the more 

stringent adaptation rules may mean that ModRUM is less appealing to users. 

 

With respect to development of a user guide and testing the guide with potential 

users (health economists), I am not aware that this has been conducted before. In 

the systematic review (Chapter 3), I found almost no evidence to suggest that 

independent health economists were involved in the piloting of existing RUMs. 

Where health economist involvement has been reported, it was in consensus 

meetings with clinicians to judge the completeness and consistency of the RUM and 

it was unclear whether the health economists were independent or part of the 

development team (142). 

 

7.5.4 Implications for research practice 

In this study, health economists provided mostly positive feedback on ModRUM and 

the accompanying User Guide, suggesting that ModRUM will be a useful tool for 

health economists capturing patient-reported resource use in future economic 

evaluations alongside RCTs. Suggested modifications to the User Guide were 

implemented to enhance clarity. Future work, which is beyond the scope of this 

thesis, such as utilising alternative software, could improve the ease of adaptation of 

ModRUM. By employing these changes, the user experience will be enhanced, 

which should increase uptake of ModRUM. Assuming ModRUM will be well-utilised 

in future trials, researchers and decision makers will benefit from increased 

comparability between trials of resource-use data. 
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7.5.5 Implications for this research 

As there is a precedent for developing RUMs for each new trial, adaptations that 

were not specified as permitted in the User Guide were made. Based on respondent 

feedback, the large proportion of respondents who made unpermitted adaptations 

may have also been exacerbated by the hypothetical nature of this study. Some 

respondents already had clear ideas about the data they planned to collect, or they 

had already developed a RUM for use in their trial; it is likely that deviating from 

these ideas to align with ModRUM would have been more difficult than if ModRUM 

was an established RUM that was selected at the outset of the trial. To minimise 

unpermitted adaptations which may mean that questions are no longer valid and 

inhibit comparability across trials, more emphasis on this was added to the User 

Guide. Consideration will also be given to whether users of ModRUM should register 

and share their version of ModRUM with the research team prior to it being accepted 

for use in a trial. This could be an onerous task for the research team and therefore 

consideration should be given to whether there should be a license fee for 

commercial use to cover costs with, for example, a registration process similar to the 

EQ-5D, where a fee is charged for commercial use, but may not be charged for non-

commercial research could be used (182). 

 

While the aim of this research is to develop a new generic RUM that can be used in 

a wide range of trials and to perform initial validation, the ModRUM User Guide could 

also be expanded further to include guidance on adapting ModRUM, how 

modifications may impact validity, and when and how further validation should be 

performed. Understanding when modifications impact validity and when further 

validation is required is unclear; however, additional validation could be considered 

when changes are made to the questionnaire design, population and administration 

mode. For questionnaire design, assuming the population and administration mode 

remain the same, some changes to ModRUM may not require further validation if 

they have already been validated (e.g. a three-month recall period has been tested 

in this thesis). Other changes to the design may require further validation. For 

example, if ModRUM is adapted to capture resource use associated with a particular 

condition, validation may be required to test whether participants can accurately 

determine related and unrelated resources to that condition. For some populations, 

further validation may be required, for example if members of the population group 
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are cognitively impaired. Finally, the aim of this thesis is to develop and perform 

validation of a paper-based version of ModRUM for self-completion by patients 

themselves. Alternative administration modes, such as computer-based, interviewer-

administration or proxy completion are likely to benefit from further validation. 

 

7.5.6 Unanswered questions and future research 

The feedback provided by health economists during this study suggests that many 

are likely to use ModRUM and that ModRUM is suitable for use in a broad range of 

future trials. While health economists are an important part of the target population 

who would utilise ModRUM, future research may capture the opinions of a wider 

group of trialists, as one respondent indicated that ModRUM may not be well-

accepted by trial teams due to the length and complexity. However, this comment 

was from a respondent who chose the core module with depth questions version of 

ModRUM. In comparison to existing RUMs, ModRUM, in particular the core module, 

may be preferred by wider research teams as it is comparatively shorter and less 

complex than most RUMs. Trial chief investigators or trial managers may offer an 

alternative perspective on the acceptability of ModRUM. They often have a large 

number of patient-reported measures to include in a trial, so would be well-placed to 

judge the suitability of ModRUM, particularly with reference to length and participant-

burden, when it is to be collected alongside other measures. In the context of a trial, 

with a battery of outcome measures alongside ModRUM, members of patient and 

public involvement groups could also comment on the acceptability of ModRUM. 

While gaining feedback from individuals with a broader range of perspectives would 

be valuable, it is also likely to yield diverging opinions on the optimal level of detail. 

The development of core questions, that are suitable for most trials, and depth 

questions, that capture more details that may be relevant to some trials, means that 

ModRUM can cater for different requirements on the level of depth. 

 

In this study, one respondent suggested that the length and quantity of free text 

required may be off-putting for some respondents. This feedback emulates 

comments made by two participants, who completed the core module with depth 

questions version of ModRUM, in patient interviews (Chapter 6). They suggested 

that ModRUM may not have been acceptable had they used more resources. Future 

research could explore the acceptability of ModRUM (in particular, the core module 
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with depth questions) with patients who use a substantial amount of healthcare and 

in the context of a trial, where ModRUM is completed alongside many other 

measures. 

 

Beyond this theis, future work should focus on the development of breadth modules 

which would provide flexibility to capture resources beyond an NHS perspective. In 

this study, all but one respondent reported collecting resource-use data from beyond 

an NHS perspective, indicating that there would be value in developing such 

modules. Informal care, social care and productivity losses were most commonly 

reported in addition to the NHS perspective. As instruments are already available 

and well-used for measuring productivity, including Institute for Medical Technology 

Assessment Productivity Cost Questionnaire (183) and the Work Productivity and 

Activity Impairment Questionnaire (184), the development of social care and informal 

care modules has already been prioritised for future research (see Chapter 9, 

Section 9.4.1). The addition of the social care module will mean that ModRUM can 

capture resources from an NHS and PSS perspective which is recommended in the 

NICE reference case. 

 

7.6 Conclusion 

In this pilot study, most health economists reported that it is feasible to adapt 

ModRUM and that ModRUM is suitable for capturing resource-use data in their trials. 

Favourable opinions were generally provided on the ModRUM User Guide. 

Respondents made several suggestions on improvements that could be made to 

simplify the adaptation process. 
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Chapter 8 Piloting with patients 

 

8.1 Chapter overview 

This chapter reports on a study where ModRUM was piloted with patients recruited 

from a primary care setting. Patients were invited via postal invitation to complete 

ModRUM along with a characteristics form and a quality-of-life questionnaire, and to 

provide consent for their responses to ModRUM to be compared with their GP 

medical records. Responses were analysed using descriptive statistics and statistical 

analyses to assess the acceptability, feasibility, construct validity and criterion 

validity of ModRUM. 

 

This chapter begins with a background and objectives section, which outlines the 

justification for, and objectives of, this study. A methods section follows where the 

study design and data analysis plan are outlined. The results section is split into 

several sub-sections, including a section reporting on participant characteristics, 

quality of life and resource use, and sections reporting on acceptability, feasibility, 

construct validity and criterion validity. The discussion includes a summary of the 

main findings, strengths and limitations of this study, a comparison to existing 

literature, implications for research practice, and unanswered questions and future 

research. A brief conclusion is provided at the end of the chapter. 

 

8.2 Background and objectives 

Once the content and face validity of a new instrument have been established, the 

remaining measurement properties should be tested (11). Measurement properties 

including feasibility, acceptability, construct validity and criterion validity can be 

tested in a larger quantitative study (11). The feasibility of a new instrument requires 

the instrument to be viable for respondents to complete and for researchers to 

administer and analyse (79), while the acceptability assesses whether the instrument 

is tolerable to respondents (81). Construct validity can be established through 

hypothesis testing to assess whether the association between scores from the 

instrument correlate as expected to another instrument measuring the same or a 

related construct, or to a respondent characteristic which is hypothesised to be 

associated with the construct of interest (79). To test the criterion validity of a new 
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instrument, the scores from the new instrument are compared with the scores of 

another measure, which is ideally the ‘gold-standard’ measure (79).  

 

Evidence from existing publications on pilot testing and the assessment of construct 

and criterion validity for existing RUMs is presented in Chapter 3. The review 

identified that piloting of existing RUMs has involved a variety of methods and has 

been conducted for a variety of purposes. The main purpose of piloting for existing 

RUMs was to identify issues and refine the RUM, with the aim of improving 

acceptability to respondents and increasing data quality (75, 121, 123, 130, 131, 

135, 136, 146, 149, 150). The aims of the study reported in this chapter were to: (1) 

assess the feasibility and acceptability of completing ModRUM, (2) assess the 

feasibility of cleaning data, and identifying and applying unit cost data to ModRUM 

responses, and (3) test the construct and criterion validity of ModRUM. 

 

8.3 Methods 

8.3.1 Study design 

In this pilot study, patients at participating GP practices were invited, via post, to 

complete ModRUM, a characteristics form and a quality-of-life questionnaire. 

Patients were also asked to provide consent for their primary care medical records, 

on consultations and prescribed medications, to be shared with the research team. 

Ethical approval for this study was provided by South Central - Berkshire B Research 

Ethics Committee (REC reference 19/SC/0244). 

 

8.3.2 Site identification and recruitment 

GP practices were recruited to take part in both the cognitive interviews study 

(Chapter 6) and this patient pilot study. GP practice identification and recruitment is 

described in section 6.3.2. 

 

8.3.3 Patient identification and recruitment 

Sample size 

The sample size for this study was determined pragmatically. Prior to the Covid-19 

pandemic, I had planned to recruit patients from GP practice waiting rooms. Using 

this approach, I was aiming to recruit 400 patients, which would have exceeded the 

sample size of many studies assessing agreement between self-report and 



 

203 
 

administrative data, which were included in a systematic review (50). However, due 

to Covid-19, face-to-face recruitment and data collection were not permitted. 

Recruitment via post meant that the financial cost of conducting the study 

significantly increased, to cover support from GP practices and postal expenses. 

Budgetary constraints meant that up to 800 patients could be invited to participate in 

this study. I was uncertain what the response rate would be in this study, as I do not 

believe there has been an equivalent study that provides indicative response rates. 

However, based on response rates to postal surveys in other areas, it was likely that 

the response rate would be below 30 percent. For example, the GP Patient Survey 

2020, which included multiple reminders to non-responders, achieved a response 

rate of 32 percent. While a study exploring the effect on response rate of 

personalisation, questionnaire length and type of reminder for a travel behaviour, 

physical activity and the environment achieved an overall response rate of 17 

percent, with the response rate prior to reminders below 10 percent (185, 186). 

 

Identification and eligibility assessment 

I liaised with my contact at each GP practice to identify patients to take part in this 

study. First, a member of the GP practice administrative team extracted a list of adult 

patients who had had an appointment (face-to-face or remote) with a member of the 

clinical team (e.g. GP, nurse) within the last four weeks. This list was then shared 

with a GP at the practice, who screened patients for eligibility. GPs were asked to 

screen patients subject to the following eligibility criteria: 

o aged 18 or over, 

o capable of understanding and completing a questionnaire in English and 

o capable of giving informed consent. 

 

The number of invites each practice was requested to send is presented in Table 

8.1. To account for potentially lower response rates, practices in more deprived 

areas were asked to send more invitations. Due to time constraints and to simplify 

logistics for GP practices, each practice was assigned to send either the core 

module or the core module with depth questions to their patients. Three practices 

were assigned to sending the core module with depth questions, so that overall more 

invitations for the core module with depth questions version would be sent, to 

account for potentially lower response rates to the longer questionnaire. 
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Table 8.1 Number of invites to be sent, by practice 

Practice 
number 

Deprivation score 
(1=most deprived; 
10=least deprived) 

ModRUM version 
Number of patients 

the practice was 
asked to invite 

1 2 Core with depth 160 

2 5 Core with depth 160 

3 4 Core 200 

4 10 Core 150 

5 10 Core with depth 130 

 

 

Recruitment 

I prepared mailout packs in Docmail, which is a hybrid mailing service. As I was 

unable to access patient details, a member of the GP practice administrative team 

uploaded patient contact details to Docmail. Docmail then printed out and sent the 

study documentation directly to patients. To potentially increase the response rate, 

invitation letters to patients were addressed to the patient from a GP at their GP 

practice (A6.1, Appendix 6) (187). Patients who wished to participate were asked to 

complete the documents and return them in an enclosed pre-paid return envelope. 

 

8.3.4 Data collection 

Mailout packs included ModRUM core module (labelled ModRUM-C hereinafter) 

(Figure 8.1) or ModRUM core module with depth questions (labelled ModRUM-CD 

hereinafter) (A6.2). All questions referred to a three-month recall period, which 

represents a commonly used recall period in trials (115). Given the rapid increase in 

remote consultations due to the Covid-19 pandemic, questions on remote 

consultations were added to ModRUM for this pilot study. Mailout packs also 

included a patient information sheet (A6.3), two consent forms (A6.4), the EQ-5D-5L, 

a patient characteristics form (A6.5) and a contact details form. To increase 

personalisation of the information sheet, I included a picture of myself (187). 

Participants were asked to complete the contact details form if they wanted to 

receive a summary of results at the end of the study and/or they wanted to enter a 

competition to win a £100 Love2Shop voucher.  
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The EQ-5D-5L is a generic preference-based measure that is often used in RCTs to 

estimate health-related quality of life (30). Approval to use the EQ-5D-5L was 

obtained from the EuroQol Research Foundation in January 2019. The main reason 

for including the EQ-5D-5L was to assess the construct validity of ModRUM; 

however, the inclusion of the EQ-5D-5L and the patient characteristics form in the 

mailout pack also helped to increase the external validity of the study, as it meant 

that completing ModRUM was more similar to completing a RUM in a trial setting, 

where the completion of multiple questionnaires is the norm. Participants were 

required to complete the EQ-VAS, as part of the EQ-5D-5L, this involves indicating 

their health today by marking a point on a VAS scale where 100 is ‘the best health 

you can imagine’ and zero is ‘the worst health you can imagine’ (30). To overcome 

potential imprecision in marking a point, participants are also asked to write the 

number, from zero to 100 in a box alongside the scale (188). 

 

To inform acceptability, at the end of ModRUM, a question was added where 

participants were asked to report how long it took them to complete ModRUM. 

 

At least eight weeks following completion of ModRUM, I provided my contact at each 

GP practice with a list of participant identification numbers, for participants who 

consented for their medical records to be shared with the research team. A data 

extraction script for EMIS Web was developed by contacts at two GP practices. Each 

practice used the script to extract data on participant consultations and prescribed 

medications. Identifiable data was replaced with participant identification numbers, 

by GP practice contacts, and anonymised data was securely sent to me.
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Figure 8.1 ModRUM core module - patient pilot version 
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8.3.5 Data analysis 

I developed a Microsoft Access database where I entered data from ModRUM, the 

EQ-5D-5L and the patient characteristics form. Validation rules were included to 

restrict entered data to permitted formats and ranges. To check for data entry errors, 

once data had been entered for all participants, I compared all entered data to paper 

responses. Database data and primary care medical record extracts which were 

recorded on Microsoft Excel spreadsheets, were imported to Stata 17, where data 

cleaning and analyses were conducted. In Stata, utility values were estimated from 

EQ-5D-5L scores using the validated mapping function from the EQ-5D-3L (33, 34). 

 

8.3.5.1 Methods for assessing acceptability and feasibility 

Participant acceptability was assessed using questionnaire response rates and 

participant-reported completion time, by ModRUM version. The former is presented 

as the percentage of patients who consented to participate and completed ModRUM, 

and the latter using descriptive statistics. The impact of GP practice deprivation level 

and ModRUM version on the response rate was also considered using logistic 

regression. Participant feasibility was assessed using question completion rates and 

by reviewing issues participants experienced in answering ModRUM questions. 

Question completion rates are presented as the percentage of participants 

answering each question. Issues are presented descriptively, alongside the number 

of participants experiencing each issue.  

 

The feasibility of using ModRUM data for costing purposes (researcher feasibility) 

was assessed based on data cleaning requirements and the ability to identify 

relevant unit costs for each resource. Rather than reporting information on cleaning 

and costing in this methods section, information is reported in section 8.4.3 under 

‘researcher feasibility’, as assessment of the feasibility of cleaning and costing 

ModRUM data is an outcome of this chapter. 

 

8.3.5.2 Methods for assessing construct validity  

Construct validity was assessed via hypothesis testing including known-group 

analyses. In hypothesis testing, assuming that hypotheses are valid, hypotheses can 

be tested by assessing the extent to which scores obtained from an instrument are 

consistent with predicted hypotheses about the relationship between the instrument 
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and other variables or instruments (69). Known group validity asserts that an 

instrument is able to discriminate between groups where a difference in outcome is 

anticipated (69, 79). To assess known-group validity, Wilcoxon rank-sum (Mann-

Whitney U) and Kruskal-Wallis H tests, described further below, were conducted to 

determine whether there were differences between groups  (113). These tests are 

non-parametric methods, meaning they do not make the assumption that the 

outcome variable is normally distributed, which is the case for non-normally 

distributed total healthcare costs (113). The tests involve ranking participants by the 

outcome variable (total healthcare costs in this study) and examining whether 

medians of groups are different (113). The Wilcoxon rank-sum test was used when 

there were two groups (i.e. sex) and the Kruskal-Wallis H test was used when there 

were more than two groups (i.e. age group, number of long term conditions and age 

on leaving full time education). For the purposes of consistency in this known group 

validity assessment only, total cost estimates were based on the core questions, 

which were asked of all respondents, as ModRUM-C is nested within ModRUM-CD. 

 

A generalised linear model (GLM) was employed to assess a hypothesised 

relationship, outlined further below, between quality-of-life scores and total 

healthcare costs. In this model, total costs were estimated using ModRUM-C or 

ModRUM-CD dependent on which version each participant completed as this could 

be adjusted for within the model. A number of other explanatory variables were also 

included in the model, including sex, age and GP practice deprivation score. Multiple 

model specifications were considered and compared using the Stata command 

linktest, histograms, percentile plots of deviance residuals and Akaike’s information 

criterion. To assess the correlation between explanatory variables, the variance 

inflation factor (VIF) was estimated for explanatory variables and a correlation matrix 

was formed. A GLM model was implemented with an identity link function and 

gamma distribution to account for the positively skewed distribution of costs/units of 

resource use. A clustered sandwich estimator (vce(cluster) option in Stata) was used 

to obtain robust variance estimates that adjust for potential similarity of participants 

within GP practices. The model was specified as: 

 

total_cost = β0 + β1mod_versioni + β2sexi + β3age_over_65i + β4LTCi + β5educationi 

+ β6ethnic_groupi + β7utilityi + β8deprivationi 
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where total_cost was the total cost estimated using core or depth unit costs, 

dependant on the version of ModRUM the participant completed. Variable 

mod_versioni represents whether participant i completed ModRUM-C or ModRUM-

CD. Categorical variables included sex (sexi: female/male), age group 

(age_over_65i: aged 65 and under, aged over 65), number of long-term conditions 

(LTCi: none, one, more than one), age on leaving full time education (educationi: 16 

or under, 17 or 18, 19 or over) and ethnic group (ethnic_groupi: white/non-white). 

Continuous variables included EQ-5D-5L utility score (utilityi) and GP practice 

deprivation score (deprivationi). Evidence of construct validity is provided if 

associations appear as hypothesised. 

 

Prior to analysing data, I made several hypotheses about the relationship between 

total healthcare costs and patient characteristics and quality of life. I presented the 

hypotheses to the research team and the agreed hypotheses were as follows: 

- Hypothesis 1: Older participants will have higher total healthcare costs than 

younger participants 

o Rationale: Previous research has demonstrated that increased age is 

associated with more healthcare use (189, 190). 

- Hypothesis 2: Participants with more long-term conditions will have higher 

total healthcare costs than participants with no or one long-term condition. 

o Rationale: In England, 30% of the population who have long-term 

conditions account for 70% of spending (191). As the number of long-

term conditions increases, so does healthcare and medication use 

(189). In a systematic review of 55 studies on the characteristics of 

high cost patients, the authors found that prevalence of chronic 

conditions and multimorbidity was common among high cost patients 

(192). 

- Hypothesis 3: Participants with lower self-reported quality-of-life, as estimated 

using the EQ-5D-5L, will have higher total healthcare costs, than those with 

higher self-reported quality-of-life. 

o Rationale: Self-reported quality of life is indicative of an individual’s 

health status. People who report lower quality of life are likely to be in 
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poorer health. People in poorer health are more likely to use healthcare 

and have higher healthcare costs. 

The hypotheses above were framed on anticipated associations for members of the 

general population. It should be noted that in the interest of testing ModRUM with 

active healthcare users, patients were invited to the study if they had had a recent 

appointment at the GP practice. This criterion meant that the sample is a subset of 

the general population, who are active healthcare users. Furthermore, the 

observation of associations is dependent upon the sample size, with only strong 

associations likely to be observed in a small sample. 

 

Potential associations were also explored for sex, age leaving full time education and 

GP practice deprivation level. For sex, while gender differences in health-seeking 

behaviours have been observed, with men less likely to seek care for physical and 

mental health conditions (193), the sample in this study is patients who have already 

sought healthcare, so they are not representative of all males in the general 

population. Furthermore, in another study while gender differences in primary 

consultation rates have been observed, which were only partially accounted for by 

reproductive reasons, once receipt of medication for similar underlying morbidities 

was controlled for, differences were almost eradicated (194). As education is an 

indicator of social disadvantage, and people who are socially disadvantaged are 

more likely to suffer ill health, resulting in increased healthcare consumption and 

cost, increased healthcare costs estimated using ModRUM, may be seen for 

participants who left full time education at a younger age (184). Participants 

registered at GP practices in more deprived areas may also be more socially 

disadvantaged and tend to be sicker suggesting they may need more healthcare 

(184). However, need does not necessarily indicate that they will consume more 

healthcare. Based on existing literature, I did not expect to see a difference based on 

ethnic groups. Morris et al. found that primary care use was higher for ethnic 

minorities while secondary care utilisation was lower; however, only some results 

were significant (195). As the sample included over 50,000 individuals, it is unlikely 

that in this study a significant association will be observed (195). 
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8.3.5.3 Methods for assessing criterion validity 

Criterion validity assesses the extent to which the scores of an instrument agree with 

an accepted ‘gold standard’ that is considered to measure the construct of interest 

accurately (69, 79, 81). To test criterion validity, I estimated the level of agreement 

between healthcare resources in ModRUM that had corresponding data in available 

in GP medical records.  

 

GP record data, which had initially been captured by the practices on EMIS Web, 

was provided in Microsoft Excel spreadsheets. This data was uploaded to Stata 17, 

where data cleaning was conducted. For consultations, data were provided with 

multiple rows for each appointment. It was possible to distinguish appointments on 

the same day if they were conducted by healthcare professionals with different roles 

(e.g. salaried general practitioner versus general medical practitioner) and/or by 

different modes of appointment (e.g. GP surgery versus telephone consultation). 

Due to the format of the data, if there were multiple rows with the same healthcare 

professional, via the same mode and on the same day, one consultation was 

assumed to have occurred. To minimise the work involved for GP practice staff, they 

were asked to extract data from 3 months prior to ModRUM completion date for the 

date the first participant answered ModRUM at their practice, until the ModRUM 

completion date of the last participant who completed ModRUM at their practice. 

Once I received the data, I kept only data for 3 months prior to completion date for 

each participant. Two participants did not provide the date they completed ModRUM, 

for these I used the median completion date of participants recruited at the same 

practice. Once I had formatted the medical record data, appropriate unit costs were 

sourced and applied.  

 

First, I estimated the sensitivity and specificity to compare binary (yes/no) reporting 

for each resource. For resource use, sensitivity is the proportion of participants that 

have use of a resource recorded in their medical records, who also report using that 

resource in ModRUM (113). Specificity is the proportion of participants who have no 

use of a resource recorded in their medical records, that are correctly identified as 

not using the resource in ModRUM (113). Next, I estimated Lin’s concordance 

correlation coefficient (CCC) for resource use and costs (114). Lin’s CCC was 

selected over Pearson’s correlation as it can be used to compare continuous, non-
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normally distributed data. It incorporates measures of precision (Pearson’s 

correlation) and accuracy (114). Lin’s CCC is scaled between -1 and 1, where -1 

indicates perfect reversed agreement and 1 indicates perfect agreement (114). The 

concord command was used in Stata to estimate Lin’s CCC (196). Following 

previous studies assessing agreement between self-report and medical record data, 

Lin’s CCC (pc) was interpreted according to the following categories: poor (less than 

0.40), fair (0.40 to 0.59), good (0.60 to 0.74) and excellent (0.75 to 1.00) (52, 146, 

197). 

 

To visualise differences, I produced Bland-Altman plots (198). For each participant, 

the differences between ModRUM and GP records for visits and costs were plotted 

on the y-axis against the mean of each pair (ModRUM and GP records) on the x-axis 

(198). The plot includes lines showing the mean difference and 95% limits of 

agreement. The mean difference shows whether there is systematic bias between 

methods, while the limits of agreement depict where 95% of differences between 

measurement methods are expected to lie, assuming normality of differences (198). 

 

8.4 Results 

In total, 717 patients were invited to participate in the study and 100 (14%) patients 

participated. Six further patients responded; however, they could not be included in 

the study because they did not return a consent form (n=2), did not provide consent 

for their data (medical notes and data collected during the study) to be used (n=2), 

did not sign the consent form (n=1) or they replied after the study had closed (n=1). 

More detailed information on response rates, such as by ModRUM version, is 

presented below in section 8.4.2, which describes the acceptability of ModRUM. 

 

8.4.1 Participant characteristics, quality of life and resource use 

Participant-reported data was collected between November 2020 and March 2021, 

and GP medical record data was obtained between May and June 2021. Participant 

characteristics are presented in Table 8.2. Of the 100 participants recruited, 61% 

were female and 55% were aged 66 or over. Only one participant was recruited who 

was aged 30 or under. Most participants were of white ethnicity (95%). Over half of 

participants had at least one long term condition (58%). 44% of participants left full 
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time education aged 16 or under and 35% of participants left full time education aged 

19 or over. 

 

Quality of life scores, as estimated using the EQ-5D-5L, are presented in Table 8.3. 

The mean EQ-5D-5L utility score for all participants was 0.750 (SD: 0.249). On 

average, the score was slightly higher for participants who completed ModRUM-C, 

than for participants who completed ModRUM-CD (0.772 [SD: 0.212] versus 0.726 

[SD: 0.285]). 

 

Mean healthcare utilisation and costs are presented in Table 8.4, by ModRUM 

version. Unit cost sources for ModRUM are reported in Table 8.9 and Table 8.10, as 

part of the researcher feasibility section, and for GP medical record data in A6.6. In 

both versions, remote consultations with a GP were the most commonly used 

resource (ModRUM-C: 1.90 contacts, ModRUM-CD: 1.84 contacts). Most resources 

had a similar number of mean contacts across ModRUM versions, with the exception 

of GP surgery contacts which were more common for ModRUM-CD (1.18 versus 

0.60). Other healthcare professional contacts were higher for ModRUM-C; however, 

once other healthcare professional and nurse contacts were added for ModRUM-CD, 

the number of contacts were similar. The mean total cost was higher for ModRUM-

CD (£537 (SD: £1045) versus £462 (SD: £802)). The large standard deviation for 

both versions reflects that a minority of patients had costly inpatient stays. 
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Table 8.2 Participant characteristics 

    n (%) 

Sex     

 Female 61 (61) 

 Male 39 (39) 

Age group    

 18-30 1 (1) 

 31-45 14 (14) 

 46-55 15 (15) 

 56-65 15 (15) 

 66-75 32 (32) 

 76 or over 23 (23) 

Ethnic group    

 Asian/Asian British 2 (2) 

 Mixed/Multiple ethnic groups 1 (1) 

 Other 1 (1) 

 Prefer not to say 1 (1) 

 White 95 (95) 

Long term conditions    

 More than one 34 (34) 

 One 24 (24) 

 None 39 (39) 

 Missing 3 (3) 

Age on leaving full-time education 

 16 or under 44 (44) 

 17 or 18 18 (18) 

 19 or over 35 (35) 

 Prefer not to say 1 (1) 

  Missing 2 (2) 
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Table 8.3 EQ-5D-5L scores 

    n (%) Mean (SD) [Min, Max] 

All (N=100) 

 Utility score 99 (99) 0.750 (0.249) [-0.227, 1] 

 VAS scale score 83 (83) 77 (20) [0, 100] 

 VAS box score 96 (96) 76 (20) [0, 100] 

Core (N=53) 

 Utility score 52 (98) 0.772 (0.212) [-0.200, 1] 

 VAS scale score 45 (85) 77 (21) [0, 100] 

 VAS box score 51 (96) 77 (20) [0, 100] 

Core plus depth (N=47) 

  Utility score 47 (100) 0.726 (0.285) [-0.227, 1] 

 
VAS scale score 38 (81) 77 (19) [0, 97] 

  VAS box score 45 (96) 75 (21) [0, 100] 

VAS: Visual analogue scale 
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Table 8.4 Healthcare utilisation and costs, by ModRUM version 

  Core module (N=53) Core module with depth questions (N=47) 
   Resource use Cost (£)   Resource use Cost (£) 

  n (%) Mean [Min, Max] Mean (SD) n (%) Mean [Min, Max] Mean (SD) 

A&E 53 (100) 0.15 [0, 1] 25 (60) 47 (100) 0.17 [0, 2] 28 (72) 

Ambulance (convey) - - - - - - 47 (100) 0.06 [0, 1] 13 (52) 

Ambulance (treat) - - - - - - 47 (100) 0.04 [0, 1] 11 (53) 

Outpatient (f2f) 53 (100) 0.58 [0, 6] 72 (132) 46 (98) 0.61 [0, 5] 78 (158) 

Outpatient (remote) 53 (100) 0.36 [0, 3] 28 (52) 46 (98) 0.43 [0, 4] 35 (71) 

Day case 53 (100) 0.17 [0, 4] 128 (486) 46 (98) 0.07 [0, 1] 72 (322) 

Inpatient stays 53 (100) 0.08 [0, 2] 101 (493) 47 (100) 0.06 [0, 1] 281 (1162) 

GP (surgery) 52 (98) 0.60 [0, 4] 20 (29) 45 (96) 1.18 [0, 7] 39 (41) 

GP (remote) 52 (98) 1.90 [0, 10] 49 (42) 44 (94) 1.84 [0, 12] 47 (48) 

GP (home) 52 (98) 0.08 [0, 4] 6 (47) 44 (94) 0.00 [0, 0] 0 (0) 

Nurse (surgery) - - - - - - 45 (96) 0.84 [0, 5] 8 (10) 

Nurse (remote) - - - - - - 44 (94) 0.20 [0, 2] 1 (2) 

Nurse (home) - - - - - - 44 (94) 0.41 [0, 14] 16 (84) 

Other HCP (surgery) 52 (98) 1.00 [0, 7] 16 (27) 47 (100) 0.28 [0, 4] 14 (51) 

Other HCP (remote) 52 (98) 0.33 [0, 2] 6 (11) 43 (91) 0.35 [0, 5] 8 (28) 

Other HCP (home) 52 (98) 0.15 [0, 7] 6 (39) 46 (98) 0.09 [0, 2] 7 (32) 

Medications - - - - - - 45 (96) - - 67 (105) 

Mean total cost 52 (98) - - 462 (802) 38 (81) - - 537 (1045) 

*HCP: healthcare professional 
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8.4.2 Acceptability 

Overall the response rate was 14%. The response rate was higher for patients 

invited to complete ModRUM-C. For ModRUM-C, 268 patients were invited, and 53 

(20%) patients participated. For ModRUM-CD, 449 patients were invited, and 47 

(10%) patients participated. Using logistic regression, after controlling for practice 

deprivation score, for patients who received ModRUM-C, the odds of taking part 

were 1.74 times as large as for patients who received ModRUM-CD (95% 

confidence interval (CI): 1.12 to 2.72, p=0.014). Table 8.5 presents response rates 

by GP practice. In addition to varying by the version of ModRUM completed, 

response rates also varied by practice deprivation score, with lower response rates 

from patients registered at practices in more deprived areas. After controlling for 

ModRUM version, a one-unit improvement in the deprivation level of the GP practice, 

meant that the odds of patients participating increased by a factor of 1.11 (95% CI: 

1.04 to 1.19, p=0.003).  

 

The mean and median participant-reported ModRUM completion times were similar 

for both versions (Table 8.6). The maximum reported completion time of 25 minutes 

was reported for ModRUM-C, which possibly indicates that some participants 

included time spent completing all documents in the mail pack. All other times 

reported were 12 minutes or less. Once the 25-minute outlier was omitted, the mean 

completion time for ModRUM-C reduced to 4.9 minutes, compared with 5.7 minutes 

for ModRUM-CD; however, this did not alter the median time, which was 5 minutes 

for both versions of ModRUM.    
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Table 8.5 Response rates, by GP practice 

Practice 
Practice 

deprivation 
score 

ModRUM 
version 

Number of 
patients 
invited 

Number of 
patients 

participating (%) 

1 2 Core with depth 160 10 (6) 

2 5 Core with depth 159 17 (11) 

3 4 Core 119 18 (15) 

4 10 Core 149 35 (23) 

5 10 Core with depth 130 20 (15) 

Total   717 100 (14) 

 

Table 8.6 Participant-reported time to complete ModRUM 

  
n 

Mean minutes 
(SD) 

Median minutes 
(IQR) 

[Min, Max] 

Core 42 5.4 (4.3) 5.0 (3.0-6.0) [1, 25] 

Core with depth 40 5.7 (3.8) 5.0 (2.5-8.0) [1, 12] 
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8.4.3 Feasibility 

8.4.3.1 Participant feasibility 

Prior to cleaning the data, question completion rates for ModRUM items ranged from 

96 to 100 percent for ModRUM-C and 91 to 100 percent for ModRUM-CD. Question 

completion rates are reported in Table 8.7 and relate to top level questions, as 

opposed to details reported in tables within ModRUM. 

 

In Table 8.8, I have summarised the issues that occurred when participants 

completed the questions. Despite not being an issue in terms of analysis, as most 

responses were consistent, 19% of participants completed both the tick box and 

‘how many?’ box for at least one question. One participant missed an entire page of 

questions when completing ModRUM-C, while seven participants who completed 

ModRUM-CD missed at least one page. Of these seven, two participants reported 

missed questions (GP/nurse contacts) under the other healthcare professional 

question, suggesting they may not have seen the questions, as opposed to missing 

them intentionally. One participant, who completed ModRUM-C, recorded only 

positive responses to the questions, with responses to other questions left missing. 

 

For ModRUM-CD, five participants did not complete the tick box question, which was 

the top-level question asking how many times a resource was used, but they did 

complete the tables below, where more detail on the resource use was required. 

This meant that top-level answers could often be inferred from answers in the tables. 

Two participants recorded remote outpatient appointments under the face-to-face 

question. Five participants either missed the number of times a medication was 

prescribed, or reported an answer in a different metric to what was asked for (e.g. 

‘every 2 months’, instead of one or two times during the three month recall period). 

 

Several participants who completed ModRUM-CD reported issues with the pre-paid 

return envelope. The size of the envelope provided was the only option provided by 

the mailing company; however, given the high-quality paper and additional pages of 

ModRUM-CD, the study documents only just fitted in the provided pre-paid envelope. 

Several participants returned ModRUM-CD in their own envelope. The envelope 

being an insufficient size may have negatively impacted the response rate to 

ModRUM-CD.
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Table 8.7 Question completion rates, by ModRUM version 

Core module (N=53) 
 Pre-cleaning Post-cleaning 

  n (%) n (%) 

A&E 52 (98) 53 (100) 

Outpatient (f2f) 52 (98) 53 (100) 

Outpatient (remote) 52 (98) 53 (100) 

Day case 52 (98) 53 (100) 

Inpatient stays 53 (100) 53 (100) 

GP (surgery) 51 (96) 52 (98) 

GP (remote) 52 (98) 52 (98) 

GP (home) 51 (96) 52 (98) 

Other HCP (surgery) 52 (98) 52 (98) 

Other HCP (remote) 52 (98) 52 (98) 

Other HCP (home) 51 (96) 52 (98) 

Core module with depth questions (N=47) 
 Pre-cleaning Post-cleaning 

  n (%) n (%) 

A&E 47 (100) 47 (100) 

Ambulance (convey) 47 (100) 47 (100) 

Ambulance (treat) 47 (100) 47 (100) 

Outpatient (f2f) 46 (98) 46 (98) 

Outpatient (remote) 45 (96) 46 (98) 

Day case 46 (98) 46 (98) 

Inpatient stays 47 (100) 47 (100) 

GP (surgery) 43 (91) 45 (96) 

GP (remote) 44 (94) 44 (94) 

GP (home) 44 (94) 44 (94) 

Nurse (surgery) 44 (94) 45 (96) 

Nurse (remote) 44 (94) 44 (94) 

Nurse (home) 44 (94) 44 (94) 

Other HCP (surgery) 45 (96) 47 (100) 

Other HCP (remote) 43 (91) 43 (91) 

Other HCP (home) 46 (98) 46 (98) 

Medications 43 (91) 45 (96) 

*HCP: healthcare professional 
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Table 8.8 Question completion issues, by ModRUM version 

    
Number of 

participants 
(%) 

Core module only (N=53) 

Used both tick box and 'how many' box for at least one question   

 Answers consistent 12 (23) 
 Answers inconsistent 1 (2) 

Full page(s) without responses 1 (2) 

Only provided answers when resources used 1 (2) 

Core module with depth questions only (N=47) 

Used both tick box and 'how many' box for at least one question   

 Answers consistent 7 (15) 
 Answers inconsistent 0 (0) 

Full page(s) without responses 7 (15) 

 Missed questions included under other questions e.g. GP 

included in other HCP 
2 (4) 

Tick box answer missing   

 Answer can be inferred from table response 4 (9) 

 Answer cannot be inferred from table response (other HCP) 1 (2) 

Outpatient appointments   

 
Remote included under face-to-face, but crossed out and 

rewritten 
1 (2) 

 Remote included under face-to-face, note to refer to previous 

question added 
1 (2) 

 Day case reported under outpatient and repeated under day 

case 
1 (2) 

Other healthcare professional contacts   

 GP included in the other HCP table 1 (2) 
 Used one row for each appointment to the same HCP 1 (2) 

 Number of times missed in table, can be inferred from tick 
box 

1 (2) 

 Tick box answer inconsistent with table answers 1 (2) 

Prescribed medications   

 Number of times missed in the table for some/all medications 2 (4) 

  
Every [X] months/when needed/ongoing/constant repeat 

prescriptions reported instead of number of times 
3 (6) 

*HCP: healthcare professional   
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8.4.3.2 Researcher feasibility 

Data cleaning and analysis were performed in Stata 17. To minimise data 

missingness, several assumptions were made. Question completion rates post-

cleaning are presented in Table 8.7. Minimal cleaning was required for ModRUM-C. 

Where one participant only reported positive answers, the unanswered questions 

were assumed to be zero. More cleaning was required for ModRUM-CD. This 

included inputting values for tick boxes where answers were only reported in the 

tables and moving answers that were in the incorrect position to the relevant 

question (e.g. moving GP contacts from other healthcare professional to GP, when 

the GP question was missed and the appointment listed was clearly a GP 

appointment). Multiple imputation of missing data was not performed, as such, the 

analysis only includes participants who provided complete data or for whom simple 

imputation, using the assumptions above, could be performed. 

 

Appropriate national unit costs were located for all participant-reported resources in 

both versions of ModRUM. Unit costs used to value ModRUM-C resources are 

reported in Table 8.9. All unit costs were for the year 2019, where unit costs were 

not available for 2019, past costs were inflated to 2019 prices using the NHS cost 

inflation index (66). For the ModRUM-C, locating and applying unit costs took 

considerably less time, as the same unit cost was used for each resource across all 

participants. More detailed information was provided for questions on outpatient 

appointments, day case and inpatient stays, other healthcare professional 

consultations and prescribed medications in ModRUM-CD. Unit costs used to value 

resources in ModRUM-CD are reported in Table 8.10. Some items in ModRUM-CD 

did not differ from items in ModRUM-C (A&E, GP), as such, costs reported in Table 

8.9 were used for these resources. 

 

The design of ModRUM means that questions that appear in ModRUM-C are 

embedded in ModRUM-CD, where for most items, the core question is the top-level 

question in ModRUM-CD, with a table below to record further details. The design 

meant that for participants who completed ModRUM-CD, I could compare how 

estimated costs differed dependent on what level of detail was used for costing 

(Table 8.11). Costs were higher for all but one resource when unit costs sourced for 

costing ModRUM-CD data were used, and in total they were 41 percent higher. The 
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largest contributors to this difference were hospital inpatient and day case 

admissions, for which this sample included three participants who had inpatient 

admissions and three participants who had day case admissions. The results here 

suggest that the unit costs used for these resources when costing using core level 

data were underestimates, as more detailed data led to the use of higher unit costs. 

 

  



 

224 
 

Table 8.9 Unit costs for the core module 

Healthcare resource 
Unit 

cost (£) 
Source detail 

A&E 166.05 Index tab: Accident and Emergency (48). 

Hospital outpatient appointment  

 Face-to-face 124.81 
Weighted average of CL and NCL tabs, excluding non-face-to-face and 

paediatric/child only items (48). 

  Non-face-to-face 77.89 
Weighted average of CL and NCL tabs, excluding face-to-face and 

paediatric/child only items (48). 

Hospital day case 755.59 Weighted average of DC tab, excluding paediatric (48) 

Hospital inpatient stay (per night) 535.41 

Weighted average EL, NEL and NES tabs, excluding paediatric/child only 

items (48). Duration based on HES data: mean episode durations, 

including aged 20 and over (5.85 nights) (199). 

General practitioner    

 GP surgery 33.19 
9.22 minute consultation (including direct care costs, excluding qualification 
costs) (66). 

 Home 84.24 
11.4 minute home visit, 12 minutes travel time, £3.60 per minute of patient 
contact (66, 200).  

  Online/telephone 25.56 7.1 minute telephone call, £3.60 per minute of patient contact (66, 200). 

Other healthcare professional   

 GP surgery 16.28 
Assume Band 5 nurse: £63 per hour patient related work, 15.5 minutes (66, 
201). 

 Home 39.68 Assume a district nurse: CHS tab, district nurse, adult, face-to-face (48). 

  Online/telephone 18.28 

Assume NHS 111 call or community health services: Average of NHS 111 

(price reported, inflated using the NHS cost inflation index (66, 202)) and 

CHS tab, weighted average of all adult, non-face-to-face currency 

description (48). 
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Table 8.10 Unit costs for core module with depth questions responses 

Healthcare resource Unit cost (£) Source detail 

Ambulance    
 See and treat or refer 209.38 AMB tab: See and treat or refer (48). 

  See and treat and convey 257.34 AMB tab: See and treat and convey (48). 

Hospital outpatient appointment  

 Face-to-face Varies Costed by test/procedure, clinic type and reason (48). 

  Non-face-to-face Varies Costed by clinic type and reason (48). 

Hospital day case Varies Costed by test/procedure, department and reason (48). 

Hospital inpatient stay Varies 
Costed by test/procedure, department and reason, with number of nights 

used to indicate long or short stay (48). 

Nurse   

 GP surgery 16.28 
Assume Band 5 nurse: 63 per hour patient related work, 15.5 minutes 
(66, 201). 

 Home 39.68 Assume a district nurse: CHS tab, district nurse, adult, face-to-face (48). 

  Online/telephone 6.30 
Assume Band 5 nurse: 63 per hour patient related work, same duration as 

specialist nurse (66, 201). 

Prescribed medications Varies Costed using name and dose (where provided) using cost per item (203). 
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Table 8.10 continued 

Healthcare resource 
Unit cost 

(£) 
Source detail 

Other healthcare professional   

 Surgery, health or walk-in centre  

  Occupational therapist 83.17 AHP tab: Occupational therapist, Adult, One to One (48). 

  Physiotherapist 62.90 AHP tab: Physiotherapist, Adult, One to One (48). 

  Midwife 62.84 
HVM tab: Community midwife, weighted average of ante and post-natal 
visits (48). 

  Mental health services 57.42 IAPTMHCC and IAPTMHCCIA tabs: weighted average (48). 

  Flu jab 9.82 Assumed practice nurse: (as above). 

  X-Ray/scan at walk-in centre 72.54 
AE tab: Weighted average of Type 03 and 04 non admitted investigation 

(48). 
 Home   

 

 
Occupational therapist 83.17 AHP tab: Occupational therapist, Adult, One to One (48). 

  Physiotherapist 62.90 AHP tab: Physiotherapist, Adult, One to One (48). 

  Speech therapist 106.51 AHP tab: Speech and language therapist, Adult, One to One (48). 

  NHS 111 call 9.00 NHS 111 call: inflated using the NHS cost inflation index (66, 202). 

 Online/telephone   

  Occupational therapist 83.17 AHP tab: Occupational therapist, Adult, One to One (48). 

  Physiotherapist 62.90 AHP tab: Physiotherapist, Adult, One to One (48). 

  Pharmacist 8.90 
Assume Band 6: 89 per hour patient related work, assume same duration 
as specialist nurse, 6 minutes (66, 201). 
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Table 8.11 Costing comparison for participants who completed ModRUM-CD 

  
n 

Mean 
resource 

use 

ModRUM-CD 
costs (£) 

 ModRUM-C 
costs (£) 

  Mean (SD)  Mean (SD) 

Outpatient (f2f) 46 0.61 78 (158)  75 (139) 

Outpatient (remote) 46 0.43 35 (71)  33 (66) 

Day case 46 0.07 72 (322)  49 (189) 

Inpatient stays 47 0.06 281 (1162)  228 (1132) 

Other HCP (surgery)12 45 1.04 17 (36)  10 (13) 

Other HCP (remote)12 41 0.59 9 (28)  11 (20) 

Other HCP (home)12 43 0.51 24 (94)  20 (88) 

Total 39  347 (956)  246 (550) 

1: HCP=healthcare professional; 2: Depth=nurse plus other healthcare 
professional 

 

 

8.4.4 Construct validity 

The results from known-group analyses are presented in Table 8.12. There was no 

evidence of a difference in total healthcare costs between sex, age and age on 

leaving full time education groups. However, there was good evidence against the 

null hypothesis that median total healthcare costs are the same irrespective of 

number of long-term conditions, which suggests total costs differ dependent on 

number of long-term conditions (p<0.05). 

 

Hypothesis testing provided some support for the construct validity of ModRUM 

(Table 8.13). Results from assessments of model fit were as follows: the link function 

was tested and results suggested that the model was correctly specified, with no 

relevant variables omitted and the correct link function included. The variance 

inflation factor was estimated to test for multicollinearity. All variance inflation factors 

were less than 1.64, suggesting low correlation between explanatory variables. 

Estimating correlation coefficients, in a correlation matrix also confirmed this result. A 

lower AIC, in comparison with other model specifications, indicated a better model fit. 

Total healthcare costs as estimated using ModRUM, were negatively associated with 

health-related quality of life (p<0.001); in other words, participants with higher self-

reported healthcare costs, reported lower EQ-5D-5L scores. Total healthcare costs 



 

228 
 

were positively associated with GP practice deprivation score (p<0.001), with 

increased healthcare costs observed for participants registered at GP practices in 

less deprived areas. In contrast to the hypothesised relationship between age and 

total healthcare costs, when other variables were controlled for, the results from the 

model suggest that on average participants aged over 65 have lower total healthcare 

costs that those aged 65 and under (p=0.002). 

 

Table 8.12 Known-group analyses: rank test results  

Hypothesis Known groups n 
Rank 
sum1 p-value 

1 Sex    

  Female 54 2379.0 
0.521   Male 36 1716.0 

2 Age group       
  18-30 1 29.5 

0.538 

  31-45 14 745.5 
  46-55 12 596.5 
  56-65 15 624.5 
  66-75 26 1251.5 

    76 or over 22 847.5 

3 Number of long-term conditions       
  None  36 1299.0 

0.013   One 20 821.0 

    More than one 30 1621.0 

4 Age on leaving full time education       
  16 or under 37 1597.5 

0.618   17 or 18 16 620.0 

    19 and over 33 1523.5 

1: higher rank equates to higher total resource-use costs 
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Table 8.13 Hypothesis testing: generalised linear regression results  

    
N1 

Adjusted cost (£)  Mean difference 
p-value 

    
Marginal mean 

(95% CI) 
(95% CI) 

ModRUM version       

 Core module 47 639 (454 to 823)    

  Core module with depth questions 35 364 (187 to 541) -275 (-410 to -140) <0.001 

Sex       

 Male 34 580 (421 to 739)    

  Female 48 480 (293 to 667) -100 (-180 to 31) 0.049 

Age group       

 65 and under 40 632 (467 to 797)    

  Over 65 42 416 (220 to 612) -216 (-350 to -82) 0.002 

Ethnic group       

 Non-white 3 479 (244 to 715)    

  White 79 523 (354 to 692) 44 (-133 to 220) 0.629 

Number of long-term conditions       

 None 36 287 (243 to 331)    

 One 19 348 (227 to 468) 61 (-53 to 175) 0.298 

  More than one 27 956 (409 to 1503) 670 (87 to 1,252) 0.024 

Age on leaving full time education       

 16 or under 33 477 (337 to 617)    

 17 or 18 16 415 (212 to 619) -62 (-135 to 12) 0.102 

  19 or over 33 617 (424 to 811) 140 (40 to 241) 0.006 

EQ-5D-5L score2 82   -47 (-57 to -36) <0.001 

GP practice deprivation score3 82     22 (15 to 29) <0.001 

1: Including only participants for whom total cost could be estimated (imputation was not performed), 2: 
Rescaled to increments of 0.1, 3: On a scale of 1 to 10, where 1 is most deprived and 10 is least deprived 
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8.4.5 Criterion validity 

GP medical records were obtained for 99 participants. Records were unavailable for 

one participant as they had left the GP practice they were registered at when 

invitations were sent out. 

8.4.5.1 Sensitivity and specificity 

Sensitivity and specificity were estimated for GP and other healthcare professional 

contacts, and prescribed medications (Table 8.14). Sensitivity was high across all 

resources (>0.83), indicating that participants were likely to report use of a resource, 

when it was indicated in the medical records that they had used the resource. 

Specificity estimates were more variable, with the lowest value for GP contacts, 

which was also the most commonly utilised resource amongst participants (i.e. few 

patients had zero contacts, which was expected given the inclusion criteria of a 

clinical appointment at the GP practice in the last four weeks). Lower values of 

specificity could indicate that ModRUM is picking up resource use not captured in the 

medical records, or it could be a result of incorrectly reporting resource usage when 

it had not occurred within the recall period (telescoping). When compared with 

healthcare professional contacts, specificity for prescribed medications was relatively 

high at 0.88 (95% CI: 0.47 to 1.00).  
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Table 8.14 Sensitivity and specificity, ModRUM versus medical record data 

        
Sensitivity 
(95% CI) 

Specificity 
(95% CI) 

General practitioner contacts 

  ModRUM   

 
 Yes No   

Medical 
record 

Yes 80 2 0.98 
(0.92 to 1.00) 

0.33 
(0.10 to 0.65) No 8 4 

Other healthcare professional contacts 

  ModRUM   

 
 Yes No   

Medical 
record 

Yes 41 8 0.84 
(0.70 to 0.93) 

0.55 
(0.39 to 0.70) No 19 23 

Prescribed medications1  

    ModRUM     

 
 Yes No   

Medical 
record 

Yes 35 1 0.97 
(0.86 to 1.00) 

0.88 
(0.47 to 1.00) No 1 7 

1: prescribed medication question only included in ModRUM-CD 
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8.4.5.2 Agreement between ModRUM and medical records 

In Table 8.15, I have presented mean contacts and costs as estimated using 

ModRUM and GP record data. Mean resource use and costs were higher in 

ModRUM than the medical records for GP and other healthcare professional 

contacts. For GP contacts, the mean difference in contacts was 0.39 (95% CI: 0.06 

to 0.73), while the mean difference in costs was £16.05 (95% CI: £4.74 to £27.35). 

For other healthcare professional contacts, the mean difference in contacts was 0.62 

(95% CI: 0.13 to 1.10), while the mean difference in costs was £23.70 (95% CI: 

£7.76 to £39.65). The estimated mean cost of prescribed medications was 42% 

higher for GP medical record data than ModRUM data. 

 

Based on Lin’s CCC, there was a good level of agreement between ModRUM and 

medical records for GP contacts and costs, and prescribed medication costs (Table 

8.15). There was a poor level of agreement for other healthcare professional 

contacts and costs. Bland-Altman plots are presented for GP and other healthcare 

professional contacts and costs in Figure 8.2 and for prescribed medication costs in 

Figure 8.3.The line y=0 represents perfect agreement between data sources, while 

the difference between this line and the observed average agreement represents 

bias. In Figure 8.2, for all plots, the observed average agreement is above zero, 

suggesting ModRUM estimates are on average larger than estimates based on GP 

record data. For other healthcare professionals contacts and costs, where the mean 

is above three, it is evident that larger values in ModRUM are driving the bias, 

potentially suggesting ModRUM is capturing healthcare not captured in GP records. 

For prescribed medication cost, the observed average agreement is below zero, 

suggesting ModRUM estimates are on average smaller than estimates based on GP 

record data. No trend is observed based on mean cost. The 95% limits of agreement 

indicate the ranges of differences between data sources to be expected for each 

individual. A smaller range was observed for GP than other healthcare professional 

contacts, while for costs, the largest range was for prescribed medications.  
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Table 8.15 Agreement between ModRUM and medical record healthcare contacts and costs, by item 

      
n 

ModRUM Medical records Mean difference 
pc* 

95% limits of 
agreement       Mean (SD) Mean (SD) (95% CI) 

General practitioner                   

 Contacts 94 2.79 (2.15) 2.39 (2.09) 0.39 (0.06 to 0.73) 0.693 (-2.80 to 3.58) 

  Cost (£) 94 80.31 (69.09) 64.27 (57.14) 16.05 (4.74 to 27.35) 0.602 (-92.12 to 124.21) 

Other HCP                   

 Contacts 91 1.67 (2.36) 1.05 (1.29) 0.62 (0.13 to 1.10) 0.224 (-3.98 to 5.21) 

  Cost (£) 91 36.40 (74.65) 12.69 (20.57) 23.70 (7.76 to 39.65) 0.021 (-126.35 to 173.76) 

Prescribed medications          

  Cost (£) 44 68.54 (105.74) 97.38 (166.31) -28.84 (-60.71 to 3.02) 0.702  (-234.26 to 176.58) 

* pc: Lin’s concordance correlation coefficient 
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Figure 8.2 Bland-Altman plots (primary and community care contacts and costs) 
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Figure 8.3 Bland-Altman plot (prescribed medication cost) 
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8.5 Discussion 

8.5.1 Main findings 

In this study, ModRUM was piloted with 100 patients. Despite completion times 

being similar, based on response rates, ModRUM-C appeared to be more 

acceptable to patients than ModRUM-CD. The results of this study provide some 

evidence for the validity of ModRUM for collecting resource-use data from patients 

recruited in a primary care setting. Validity was demonstrated through hypothesis 

testing, including known-group analyses, and comparison of ModRUM results to GP 

medical records. 

 

8.5.2 Strengths and weaknesses 

Despite delays and making amendments to this study due to the Covid-19 pandemic, 

I successfully piloted ModRUM with 100 patients recruited from a primary care 

setting. I was able to assess the acceptability of ModRUM through response rates 

and self-reported completion time. Overall, the response rate was 14%, which was 

higher for patients who were invited to complete ModRUM-C than for patients who 

were invited to complete ModRUM-CD (20% versus 10%). These rates were 

consistent with previous research on response rates to postal surveys (186). The 

response rate does not reflect the likely response rate to ModRUM in a trial-based 

economic evaluation, as the recruitment method was not consistent with an RCT, 

where participants are likely to be considerably more engaged. The response rate 

may have also been negatively impacted by the Covid-19 pandemic. Invitations were 

sent during winter 2020/21, which included periods when England was in national 

lockdown, meaning people may have been less able or more reluctant to participate. 

For example, patients may have been willing to participate, but due to guidance for 

vulnerable people to shield at home, were not able to post the study documents. 

Question completion rates were at least 96% for ModRUM-C and 91% for ModRUM-

CD. The sample included a sufficient number of participants to test and provide 

preliminary evidence for the feasibility of costing resource-use data reported in 

ModRUM in this group.  

 

Most participants completed the patient characteristics form and the EQ-5D-5L, 

which meant that I could assess construct validity. Construct validity was assessed 

using established statistical techniques. Results were compared with pre-defined 
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hypotheses and support for the validity of ModRUM was obtained for hypotheses 

made regarding health-related quality of life and number of long-term conditions. 

Participants with lower EQ-5D-5L scores had higher total healthcare costs (p<0.001). 

Participants with long-term conditions had higher total healthcare costs (p=0.013). 

While total healthcare costs were higher for participants who completed ModRUM-

CD based on raw costs, in the GLM model, where participant characteristics and GP 

practice deprivation score were controlled for, the opposite was observed, with 

ModRUM-C costs higher (P<0.001). While I hypothesised that older patients would 

have higher total healthcare costs, in the regression model, I found that younger 

participants had higher total healthcare costs (p=0.002). It is likely that this result was 

impacted by the sampling strategy, where to be recruited to the study patients 

required a recent appointment at their GP practice, and also by other characteristics 

being controlled for in the model, including long term conditions and quality of life. In 

contrast to the relationship anticipated, in the regression model I found that on 

average participants registered at practices in less deprived areas had higher 

healthcare costs (p<0.001). 

 

With the exception of one participant who had left their GP practice, I was able to 

obtain medical record data for all participants and used this to assess criterion 

validity. Criterion validity could only be assessed for a subset of questions included 

in ModRUM, where corresponding data were available in the medical records. This 

included other primary and community-based healthcare professionals; however, 

these are unlikely to be comprehensively covered in the medical records, with 

services such as NHS 111 captured in ModRUM, but not in primary care medical 

records. With good agreement observed for GP contacts and costs and prescribed 

medication costs, and results on average higher for GP and other healthcare 

professional contacts and costs in ModRUM, this study provides support for using 

ModRUM as an alternative to medical records for resource-use data. 

 

While the sample was not as large as originally desired, this study was successfully 

adapted and conducted during the Covid-19 pandemic. I was fortunate that the GP 

practices I had initially recruited had the capacity to increase the time they spent on 

this study to assist with the identification and recruitment of patients. I was able to 

adopt several strategies to maximise recruitment, such as invitations being sent via 
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patients’ GP practices and increasing personalisation of the information sheet by 

including a picture of myself (187). Other strategies to increase the response rate, 

such as reminders, may have increased the response rate further; however, as I did 

not have access to patient details, this would have needed to have been led by the 

GP practice, adding burden on the practices, and requiring additional funds. 

 

As I was unable to compare the characteristics of responders to non-responders, it is 

unclear whether the sample is representative of the population, which with a 14% 

response rate, may impede the external validity of the findings. Comparing the 

sample population with 2020 UK population estimates, males (39% versus 48%) and 

people aged under 66 (45% versus 18%) were underrepresented in this study (204). 

As anticipated, practice deprivation level was associated with whether a patient 

participated. Increasing the number of invites sent from practices in more deprived 

practices meant that I had representation from these practices. The sample included 

slightly more participants (55%) from the GP practices in the least deprived areas 

and more female participants (61%). Participants were mostly balanced across 

categories for number of long-term conditions and age on leaving full time education. 

Equal representation was not achieved across age groups, with only one participant 

recruited from the 18 to 30 age group and 55% of participants aged 66 or over. 

However, this was expected based on the identification process, where patients 

were required to have had a clinical appointment at their GP practice in the last four 

weeks. Also, having a larger proportion of older participants is likely to be more 

representative of the ages of people participating in many trials. Representation from 

patients from non-white ethnic groups was low, but again this was expected based 

on ethnicity estimates across the participating practices (Table 6.2) (179).  

 

Questions on remote consultations were added after qualitative testing; as such, the 

content and face validity of these questions were not assessed. The new questions 

were kept consistent with questions already included, with respect to wording and 

format. Despite this, I identified that two participants included remote outpatient visits 

under the face-to-face outpatient question. The participants marked or rectified 

where this had occurred; however, to minimise participant burden and double 

counting, additional explanation could be included to explain that there are separate 

in person and remote outpatient questions. 
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As I was unable to recruit patients in person, I used a hybrid mail service. On 

reflection, response rates and question completion rates, particularly for ModRUM-

CD, may have improved if I had ordered samples, prior to sending copies to patients. 

First, due to the high-quality paper and the number of pages to return, the pre-paid 

envelope was not large enough for participants who received ModRUM-CD. A 

number of patients added notes to say the envelope was too small or they used their 

own envelope to return their documentation, which may have resulted in patients 

who had completed the questionnaire not responding. Second, the documentation 

was also sent as individual sheets. A booklet may have improved question 

completion rates, as it was evident that where participants had missed entire pages 

of ModRUM-CD, it was likely that the participant had not seen the question as 

opposed to missing it due to being unable to recall the data and respond. 

 

As mentioned above, only some items could be validated against GP medical 

records. In my initial NHS ethics application, I had planned to perform a manual 

search to identify other resource use, such as letters to the practice informing of 

secondary care utilisation; however, due to stricter research governance rules on 

accessing patient data this was not permitted. While this task could have been 

performed by a member of the GP practice team, I did not have the funds for this, 

and my contacts expressed uncertainty on the completeness of this data. An 

alternative option for validation would be to access this data elsewhere, such as 

HES; however, again cost and time constraints meant that this was not a viable 

option. 

 

Constraints associated with amending the study so that it was conducted remotely 

meant that I dropped plans to assess reliability and to compare recall lengths. I had 

planned to conduct a test-retest reliability study to assess reliability by posting a 

second ModRUM to participants, to be completed a week following initial ModRUM 

completion. Assuming recruitment was running as planned, I was also planning to 

administer a three-month recall period version of ModRUM to the first 200 patients 

recruited, and a six-month recall period version to the second 200 patients recruited. 

These recall periods are commonly used periods in existing economic evaluations. 
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Having both would have allowed me to compare psychometric properties between 

them. 
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8.5.3 Comparison to existing literature 

In Chapter 3, I summarised literature describing the piloting of RUMs. A range of 

methods were used, including cognitive interviews (121), which were similar to the 

study I conducted and reported in Chapter 6; testing of an interview-administered 

RUM with follow-up feedback questions [42]; and piloting of a postal patient-

completed RUM, where follow-up debriefing questions were subsequently sent in the 

post (130). This study followed other pilot studies where the aim was to assess 

patient burden via completion time (136) and acceptability via data completeness, 

response rates and/or missingness (123, 130, 135, 146). 

 

Construct validity, including known-group and convergent, were assessed by Ness et 

al. for the Multiple Sclerosis Health Resource Utilization Survey (142). Known-group 

validity was assessed by patients categorised into four quarters of the Expanded 

Disability Status Score, and the authors found significant differences in healthcare 

costs between groups (142). Convergent validity was assessed by comparing health 

costs to patient-reported disability, lost ability to partake in daily routine and activities 

and health-related quality of life (142). All results were significant, including health-

related quality of life, which was negatively associated with total costs, which is 

consistent with the result found in this study (142). 

 

Noben et al. reviewed studies reporting comparisons of self-report and administrative 

data and rated the methodological reporting quality of the 16 included studies (50). 

They concluded that “the exchangeability of self-reported and administrative health 

care resource use measurements can only be cautiously supported based on the 

presented validation evidence”, and that the evidence did not support one method 

over the other (50) (pg.104). I believe that the Noben et al findings suggest that 

administrative data is not a ‘gold standard’ for self-report; as such, the assessment of 

criterion validity may have been more appropriately labelled an assessment of 

construct validity. 

 

Of the six included studies that were considered to have sufficient quality, Noben et 

al. concluded that patients generally reported lower estimates for resource use, in 

particular physician and physiotherapy contacts, when compared with administrative 

data, which contrasts with the results of this study where GP and other healthcare 
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professional contacts were higher by patient report (50). Similar in design to this 

study, Patel et al. compared patient-report data with GP medical record data for a 

random sample of primary care patients (87). Patient-report was collected by post 

using an adapted version of the CSRI, with a six month recall period (74, 87). The 

authors found no significant difference between data sources for number of contacts, 

with agreement, as estimated using Lin’s CCC, high (pc=0.756) (87). More granular 

information was captured from participants for costing, which allowed self-report GP 

contacts to be costed by duration of consultation (87). For this, costs were higher 

when estimated using medical records, with agreement considered fair (pc=0.609) 

(87). These results were consistent with this study and Byford et al, who also used 

the CSRI and observed relatively high agreement for GP contacts (pc=0.631) (52). A 

low level of agreement for other healthcare professionals in this study, was 

consistent with the findings of Byford et al., who found low levels of agreement for 

practice nurse, community psychologist and community psychiatric nurse contacts 

(all pc<0.350) (52). Despite a difference in average cost, the good level of agreement 

of prescribed medication costs observed in this study (pc=0.702), was in contrast to 

existing research, where poor agreement has been observed (146). 

 

8.5.4 Implications for research practice 

Based on coverage of resource-use items, it is debatable whether GP medical 

record data is a ‘gold standard’ to compare with ModRUM. Some only consider a 

‘gold standard’ to be a longer version of a questionnaire (81), so, for example 

ModRUM-CD would be a ‘gold standard’ for ModRUM-C. The results in this study, 

where for GP and other healthcare professional contacts resource use was higher by 

self-report, suggests that for these resources, ModRUM may be more 

comprehensive. As the locations where patients receive treatments and providers 

become more diverse, for economic evaluation, a validated patient-report measure, 

which has increased breadth, may be preferable to collecting medical record data 

from a range of sources covering healthcare utilisation data on primary, secondary 

and community healthcare providers. For administrative data to remain a feasible 

option for economic evaluations, increased diversity of providers means that data 

would ideally be obtained from a higher level (i.e. at integrated care system level, as 

opposed to individual providers).  
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For prescribed medications, high levels of sensitivity and specificity indicated that 

participant report was generally consistent with medical records for binary responses 

on whether they had used medications. While the agreement between data sources 

was considered good, the total cost of prescribed medications was 42% higher when 

costed using medical record data. This could be the result of less accurate recall by 

participant report, assuming that it is unlikely that medications that were not 

prescribed would be included in medical records. The estimated cost difference 

could also have been impacted by the alternative costing approaches, with more 

detailed medical record data, allowing for increased precision in cost estimates. 

However, these differences may also have been impacted by the level of detail 

captured in each method, with the different detail requiring different cost estimates. 

 

When deciding between patient report and administrative data, researchers must 

make trade-offs, and this should include ease of access to the data. In this study, 

accessing GP medical record data was not straightforward. I originally planned to 

personally extract resource-use data from GP records, which has been feasible in 

previous studies; however, due to stricter rules on accessing patient data, since the 

implementation of General Data Protection Regulation in 2018, this was not 

permitted. As I was reliant on GP practice staff, at a time where they were under 

significant time pressures, there were some delays in developing a search for EMIS 

Web and obtaining medical record data. I began requesting medical record data from 

participating practices on February 1st, 2021, but it was not until June 17th, 2021 

when all medical record data was obtained, which was three months following 

completion of participant data collection. 

 

Researchers should carefully consider the amount of detail they ask participants to 

provide. Both the response rate and question completion rates were higher for the 

shorter version of ModRUM. Where researchers are uncertain what level of detail is 

appropriate to collect, depth questions could be included in the feasibility or internal 

pilot phase of an RCT. Costing this information using both top-level core questions 

and detailed information from tables, could indicate whether questions can be made 

more concise. If the researcher chooses to use core module questions in the main 

trial, the detail provided during the internal pilot or feasibility study could also be used 
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to inform the most appropriate unit costs to use in the final analysis. For example, if a 

large proportion of outpatient appointments are performed in Orthopaedics, the 

researcher may choose an orthopaedics unit cost to cost all appointments, as 

opposed to a generic outpatient unit cost.  

 

8.5.5 Unanswered questions and future research 

In this study, I recruited patients from primary care. The sample size was not as 

large as originally planned. Representation from certain groups was low (non-white 

ethnic groups and patients aged 30 and under). For this reason, results from this 

study cannot provide evidence for the acceptability, feasibility and validity of 

ModRUM in these groups. All psychometric assessment of ModRUM in this thesis 

has been conducted with patients recruited from primary care. Although this provides 

evidence of the validity of ModRUM in this patient group, further validation in other 

patient groups is required. 

 

The Covid-19 pandemic caused rapid changes to the way patients access 

healthcare. For this pilot, additional questions were added on remote consultations to 

account for an increased proportion of remote healthcare. This amendment followed 

the ModRUM User Guide, where flexibility is permitted to include pertinent 

resources. However, these added questions did not undergo qualitative testing. As 

increased utilisation of remote services is likely to continue, validation of these 

questions would be beneficial. 

 

Covid-19 may result in other changes that impact how this research develops, and 

what is a priority for future development of ModRUM. For example, use of remote 

data collection in RCTs may have accelerated due to Covid-19; as such, a priority for 

future research is developing and validating an online version of ModRUM. 

 

8.6 Conclusion 

In this chapter, I have reported on a pilot study of ModRUM with a range of patients 

recruited from a primary care setting. This study provides preliminary evidence for 

the feasibility, acceptability, construct validity and criterion validity of ModRUM in this 

population. In the next and final chapter of this thesis, I have provided a summary of 

this research. 
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Chapter 9 Discussion and conclusion 

 

9.1 Research summary 

This thesis has contributed to what is considered a relatively under-researched area 

of trial-based research: resource-use measurement (10-12). To date, there has been 

a trend for designing or adapting self-report RUMs for each new RCT (9). While this 

has advantages, as RUMs can be made specific for each trial and patient burden 

can be minimised if some resource-use data can be obtained from alternate sources, 

it is also problematic as within the scope of a trial, validation and piloting are rarely 

performed (10). Bespoke RUMs also lack standardisation, and this contributes to 

heterogeneity across economic evaluations, which makes it more difficult to compare 

results across trials and synthesise results (10, 205). The primary aim of this thesis 

was to develop and perform the initial validation of a new self-report modular RUM 

(ModRUM). The aim for ModRUM was that it should be standardised, generic, 

flexible, precise, concise, comprehensible, and transparent. The purpose of each of 

these principles is described below. 

1. Standardised – to increase consistency in resource-use measurement across 

RCTs, to improve comparability of results, 

2. Generic – for use in RCTs assessing a wide range of conditions, 

3. Flexible – to allow for pre-defined adaptations, such as adding depth 

questions, so that ModRUM can be made more relevant to each trial, which 

should increase uptake, 

4. Precise – to allow more detail to be captured for key cost drivers or highly 

utilised resources, which will increase the accuracy of cost estimates, 

5. Concise – to minimise participant burden, with the aim of reducing missing 

data, 

6. Comprehensible – to patients, to avoid confusion and improve accuracy of 

data, 

7. Transparent – to allow researchers implementing ModRUM to clearly report 

what resource-use data have been captured. 

When developing ModRUM, I considered how to balance these principles. For 

example, ModRUM is standardised in multiple ways including that the wording of 

questions cannot be altered; however, there is flexibility in areas such as level of 
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depth which will allow it to be made relevant to different trials. This approach aligns 

with that reported by Thorn et al. whereby “standardisation should be based on 

broad principles rather than being an attempt to create identical RUMs for all 

occasions” (10) (pg.157). 

 

In order to meet the aims of this thesis, I employed several methods, including 

qualitative and quantitative research methods, in a number of studies, each of which 

had specific objectives: 

o In Chapter 3, I identified only 34 RUMs where literature on their development, 

including information on how items were identified and piloted, was available. 

The review highlighted that for these RUMs, a range of methods have been 

used in the development, but limited psychometric assessment was reported. 

While details on development and psychometric assessment were sparse, the 

information that was reported was used to inform the development of 

ModRUM. 

o In Chapter 4, I described how core healthcare items identified in a Delphi 

consensus study, by my PhD supervisors (JT, SN, WH) and colleagues, were 

formulated into a prototype of ModRUM (71). I utilised RUMs stored within 

DIRUM to inform the wording, formatting and layout of ModRUM (62). The 

content and design of the prototype of ModRUM benefited from feedback from 

PROM developers, while input at a later stage in the research from a 

professional design company enhanced the aesthetics of ModRUM. 

o In Chapter 5, qualitative interviews with 10 health economists led to changes 

to ModRUM, including revisions to the content of core and depth questions. 

Changes were made to ensure that ModRUM had face and content validity 

and was adequate for capturing self-reported healthcare resource-use data. 

o In Chapter 6, 20 patients recruited from primary care completed ModRUM 

during qualitative ‘think aloud’ interviews with retrospective probing. Issues 

identified during completion and in probing led to revisions of ModRUM which 

minimised ambiguity and enhanced comprehensibility. This study was 

essential as it demonstrated that participant responses were consistent with 

what questions intended to measure (content validity). In this study, most 

participants also reported that the content, length, and layout of ModRUM 

were acceptable. 
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o In Chapter 7, ModRUM was piloted with 11 health economists, who were 

asked to hypothetically adapt ModRUM for use in one of their recently funded 

trials, and to provide feedback in an online survey. Most respondents found 

that it was feasible to adapt ModRUM and indicated they were likely to use 

ModRUM in the future. Health economists highlighted that the adaptation 

process could be improved, so that it is less time consuming. 

o In Chapter 8, ModRUM was piloted with 100 patients recruited from primary 

care. I found that it was feasible to clean and cost data generated from 

ModRUM. Preliminary evidence for the feasibility for respondents, 

acceptability, and construct and criterion validity was also found in this 

population. 

 

The final version of ModRUM core module is presented in Figure 9.1 and the final 

version of ModRUM core module with depth questions is presented in A7.1 

(Appendix 7).
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Figure 9.1 ModRUM core module (final version) 
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9.2 Strengths and limitations of this research 

More detailed strengths and limitations are provided for each chapter in their 

respective discussion sections. In this section, I provide a summary of the strengths 

and limitations of this thesis. 

 

9.2.1 Strengths 

Exploratory work to generate items for a new RUM was conducted prior to this PhD 

research, by my PhD supervisors (JT, SN, WH) and colleagues (71). This PhD 

research has taken these items and successfully formulated them into a RUM and 

undertaken preliminary validation of the measure with a range of stakeholders. 

Assessment undertaken in this thesis has shown that ModRUM has content and face 

validity, and is suitable for use in RCTs, for collecting self-report healthcare utilisation 

data that can be costed. ModRUM was found to be acceptable to patients recruited 

from a primary care setting, and preliminary evidence was found on the feasibility, 

and construct and criterion validity of ModRUM. 

 

At the time of conducting this research, although several publications provided some 

information on how to develop and/or validate a RUM, the information provided was 

brief in comparison to vast literature on PROM development (9, 10, 69, 75). As such, 

this thesis benefited from drawing upon literature from related disciplines, including, 

health measurement scale, PROM and COS development. The development of 

ModRUM has benefited from an iterative approach with multiple rounds of testing, as 

advocated in health measurement scale development literature (79). Once the 

prototype was developed, in line with PROM development literature, the assessment 

of content validity was prioritised in qualitative studies with health economists and 

patients (85). From the assessment of content validity, I found that questions 

captured the information they were intended to capture (85) and that the ModRUM is 

relevant, comprehensive and comprehensible to patients (73). 

 

The development of ModRUM involved both qualitative and quantitative methods. 

For the studies with patients, quantitative testing complemented the qualitative 

interviews. For example, interviews provided me with a deeper understanding, with 

the ability to probe when issues occurred to reveal the source of the issue, while the 

quantitative pilot study afforded me the opportunity to test ModRUM in a more 
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realistic setting, with a larger number of patients and without interviewer-imposed 

bias. The pilot study also allowed me to test measurement properties, which required 

statistical analysis, that could not be assessed in a qualitative study.  

 

While the Covid-19 pandemic caused delays to the patient pilot, the delays allowed 

me to incorporate additional testing with health economists (Chapter 7), which 

included the development and assessment of a user guide for ModRUM. The ACQP 

is the only existing generic RUM that I identified in my literature review; however, 

there has not been significant uptake among health economists within RCTs (76). In 

the context of low uptake of a generic RUM to date, this additional study allowed me 

to explore potential barriers to implementing ModRUM in trials. Most health 

economists indicated that they would use ModRUM in the future and, to increase 

uptake, suggestions were provided on how the adaptation process could be 

improved. 

 

9.2.2 Limitations 

The review of existing RUMs was performed to identify what methods have been 

used in the development and validation of existing RUMs. The review had some 

limitations. First, while I used multiple sources to identify RUMs, I also kept the 

inclusion criteria strict by only including RUMs that had details on item selection or 

piloting available. As such, RUMs were excluded if they had undergone validation, 

but for which details on item selection and piloting were not available. This was an 

intentional step as I believe that many of these publications would be reporting 

criterion validity. Information extracted on criterion validation from included RUMs 

was sufficient for informing methods of assessing criterion validity in this study. A 

second limitation of the review was that I solely performed the screening, eligibility 

assessment and extraction of data. Ideally a second reviewer would have conducted 

these activities, to minimise the risk of omitting a relevant article, or not extracting 

relevant information. 

 

Both studies testing ModRUM with patients were susceptible to selection bias, as 

patients were recruited from the BNSSG region of England only, whereas ModRUM 

will ideally be used in RCTs conducted with patients recruited from areas around the 
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UK. To counteract this limitation with respect to regional variations in terminology, in 

the studies with health economists, participants were recruited from around the UK, 

and in interviews, they were specifically asked whether they thought any terminology 

would be problematic for patients.  

 

While clinicians have been involved in the development of other RUMs (see Chapter 

3 for further detail), I did not involve clinicians in the development of ModRUM. This 

may be deemed a limitation. However, where clinicians have been involved in the 

development of other RUMs, the RUMs are designed to be used in a specific 

population. In this instance, clinicians are likely to be most knowledgeable on the 

range of healthcare resources patients in a specific population may use. As 

ModRUM is a generic RUM, health economists were selected to inform the 

development as they were likely to have extensive experience of collecting resource-

use data from patients in a wide range of trials. 

 

Qualitative research involves a subjective approach, with findings from qualitative 

research influenced by the interviewer and participants (84). Prior to and while 

undertaking this thesis, I was working as a health economist conducting economic 

evaluations alongside RCTs. In this role, I worked with patient-reported data 

collected in RUMs which were designed specifically for each trial. Though there was 

value in my understanding of the topic as the interviewer, I was also careful not to 

allow my experience to influence the findings of the qualitative research (84). Using 

established qualitative methods was beneficial in minimising this risk. For example, 

the use of constant comparison allowed me to identify when common themes 

emerged, as opposed to paying undue attention to areas that I am more familiar with 

(98, 103). To minimise the risk of bias further, it would have been beneficial for the 

transcripts to have been coded by a second researcher. 

 

I believe the Covid-19 pandemic negatively impacted this thesis in several areas. 

Firstly, although recruitment for patient ‘think-aloud’ interviews was completed prior 

to the first lockdown, nearing the end of the recruitment period, in March 2020, I 

experienced some reluctance from patients, who had initially expressed an interest 

in taking part. Secondly, the patient pilot study was substantially impacted (Chapter 

8). Significant amendments were made to the patient pilot study design, so that it 
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was feasible to deliver without recruiting from GP practice waiting rooms, where 

direct contact with potential participants would have been required. These changes 

meant that the desired sample size was not achieved, as I was limited financially in 

terms of the number of postal invitations I could send. Had I been able to recruit 

patients face-to-face, as originally planned, I believe the personal approach and lack 

of restrictions on the number of patients that could be approached would have led to 

increased participation. Furthermore, the patient pilot took place over winter 2020/21, 

during which time national lockdowns were in place, which may have negatively 

impacted the response rate, as patients were less able or willing to take part. A 

larger sample size would have increased certainty in estimates. The sample size 

achieved means the results are preliminary and further testing is needed. Finally, 

recruitment to the health economist pilot was inhibited (Chapter 7). Of 25 health 

economists who expressed an interest in taking part, only 10 participated, with 

reasons for not participating including delays to trial start dates, meaning health 

economists were not in a position to adapt ModRUM for their recently funded trial, 

and due to time constraints of the health economist, which some mentioned were 

exacerbated by the pandemic. 

 

9.3 Contribution and implications for applied research 

9.3.1 ModRUM in comparison to existing methods 

ModRUM is a new, generic modular RUM that is designed for self-completion by trial 

participants. Several adaptations are permitted to make it relevant for a wide range 

of economic evaluations conducted alongside UK-based RCTs of healthcare 

interventions. One such adaptation is the option to supplement core questions with 

depth questions. While the core has several advantages, such as less burden on 

participants and analysts, the depth questions provide an option for increased 

precision. In a trial-based economic evaluation, the use of depth questions for certain 

items would be warranted if differences in the use of such items are anticipated by 

trial arm. 

 

Alternative methods for collecting resource-use data throughout a trial include 

bespoke RUMs, which are often developed or adapted for each new trial (9), and 

administrative data, which can include records from individual healthcare providers, 

such as GP practices or hospitals, and large administrative datasets, such as the 
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Clinical Practice Research Datalink (CPRD) for primary care data and HES for 

secondary care data (49, 54, 206). In Table 9.1, I have tabulated differences 

between ModRUM and the current alternative methods of resource-use data 

collection for use in UK-based economic evaluations with respect to several areas, 

including access, scope, detail and participant burden. A comprehensive list of 

aspects to consider when selecting between self-report and routine (administrative) 

data, has previously been presented by Franklin and Thorn (49) (pgs.10-11). 

 

Of the three methods described, access issues, in terms of registering to use a RUM 

or administrative dataset, are least relevant to developing a bespoke RUM. However, 

designing a bespoke RUM and adequately validating it is likely to be the most time-

consuming approach. It would be less time consuming if validation was omitted, 

which has been a common albeit sub-optimal approach. One aim of creating a 

generic measure was to reduce duplication of research efforts in designing bespoke 

RUMs. With less research time spent on designing bespoke RUMs, time could be 

redirected to performing psychometric assessment of ModRUM, such as content 

validation, if it is being used in a population that it has not previously been validated 

in. Access would be most difficult for administrative data, potentially most 

significantly for large administrative datasets, where there is likely to be a time lag 

between an event and when the data are available for research. Considerable input 

may also be required if data are collected directly from individual healthcare 

providers, such as GP practices, where dependent on trial design, there could be 

hundreds of sites to collect data from. Furthermore, administrative data may not be 

available for all participants if they have opted out of their confidential patient 

information data being used for research purposes.  

 

As using administrative data takes the burden off participants, improvements to 

access, cost and the format of administrative data, would make it a more appealing 

method. Administrative data may be preferrable to self-report in studies where 

participants are likely to have higher healthcare utilisation, as this may indicate 

poorer health, and a lengthy questionnaire may not be appropriate or acceptable to 

these participants, which could result in missing or poorer quality data. ModRUM 

core module, may also be appropriate for participants when participant burden is 

more of a concern, as it is considerably more concise than many existing RUMs. 
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In addition to the methods reported above, a new RUM has recently been launched 

that has been internationally standardised, with English, Dutch and German versions 

available (207). The PECUNIA RUM is the output of a large international European 

Union funded grant which aimed to establish standardised costing and outcome 

assessment measures (207). The development of the PECUNIA RUM included a 

review of resource-use measurement recommendations (46) and qualitative working 

including a focus group of health economists and interviews with former mental 

healthcare users and carers. Full details on the development, beyond the initial 

review are yet to be published. Consistent with ModRUM, the PECUNIA RUM is a 

self-report RUM that is designed for use in an adult population (207). While the 

PECUNIA RUM fosters increased standardisation internationally, ModRUM is 

designed for UK-based studies. The breadth of the PECUNIA RUM means it can be 

used for costing in a societal perspective. It is an extensive 37-page questionnaire 

that covers health, social and informal care, productivity losses, education and 

justice (207). This is advantageous when compared with ModRUM, which currently 

only includes a healthcare module; however, it differs in design to ModRUM, as a 

distinguishing factor of ModRUM is the succinct design. 
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Table 9.1 Comparing ModRUM to alternatives for data collection 

 ModRUM Bespoke RUM Administrative data 

Access - Readily available via registration.  
- Free for non-commercial use. 
- Minor adaptations may be required 

prior to implementation. 
- Further testing recommended prior to 

implementation if no evidence of 
validity in the population under study. 

- Will need to be included in ethics 
applications. 

- Made bespoke, so 
no delays in 
accessing; 
however, if done 
appropriately, 
designing and 
validating the RUM 
will be time-
consuming. 

- Will need to be 
included in ethics 
applications. 

- Potential delays in accessing the data, 
which may be more problematic with large 
administrative datasets. 

- Stringent and time-consuming information 
governance procedures, which are subject 
to change without warning. 

- Comparatively costly, for example, NHS 
administrative staff may need to be 
reimbursed for extracting data, and 
national data providers (e.g. NHS Digital 
and CPRD) have high charges (54, 206). 

- The national data opt-out service will 
mean some data for some people is not 
available for research purposes. 

Scope - At present, limited to NHS-funded 
healthcare, but the user/researcher 
has the option to add other items 
relevant to their RCT. 

- Future modules to be developed will 
capture social care, informal care and 
personal expenses. 

- All sectors (e.g. 
healthcare, 
education) 
considered relevant 
can be included. 

- Theoretically, all databases with 
participant-identifiable data could be used; 
however, access issues may limit this 
(49). 

- Some sectors are not covered by 
administrative data (e.g. informal care). 

Detail - Brief core questions and detailed 
depth questions are available. 

- The level of detail is limited by what 
participants are aware of and are able 
to recall (e.g. whether an appointment 
is consultant led or not, may not be 
known by the participant). 

- Any level of detail 
that trial 
participants are 
able to recall can 
be covered. 

- Potentially more detailed clinical data than 
patients can recall. 
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Table 9.1 continued 

 ModRUM Bespoke RUM Administrative data 

Participant 
burden 

- Completion likely required at several 
points during the trial. 

- Acceptability to primary care patients 
shown in this thesis. 

- The core module is brief in 
comparison to many bespoke 
RUMs. 

- Completion likely required at 
several points during the trial. 

- May not be user-friendly if 
testing is not conducted prior 
to implementation in the trial. 

- No participant completion 
burden. 

- Participants must consent for 
researchers to access their data. 

Researcher 
burden 

- It is feasible to clean and cost data 
produced by ModRUM. 

- Burden can be minimised by only 
including depth questions when 
necessary, as free text responses 
vastly increase data processing and 
analysis time. 

- Generic code and/or coding rules 
could save time when implementing 
ModRUM in multiple RCTs. 

- Data cleaning and coding 
may take longer, or data may 
not be in the optimal format if 
time was not spent 
considering this during RUM 
development. 

- It can be time-consuming to 
clean administrative data that 
has not been designed for 
research (costing in economic 
evaluation) purposes. 

- Data may need to be combined 
from multiple sources. 

Validity - Evidence for the face and content 
validity. 

- Preliminary evidence of the 
acceptability, feasibility, and 
construct and criterion validity with 
primary care patients. 

- Relies on patient recall, with the 
potential for recall bias 

- More likely to have missing data 
than some administrative data. 

- Rarely validated prior to 
implementation. 

- Relies on patient recall, with 
the potential for recall bias 

- More likely to have missing 
data than some administrative 
data. 

- Validation by the data generators 
is likely, but validity for use in 
economic evaluations unlikely 
(49). 

- Some research has been 
conducted in this area, for 
example, for HES outpatient 
data, which was found to be 
reasonably valid (208). 
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9.3.2 Approach to developing and testing a new RUM 

In Chapter 3, I found that reporting of the development of RUMs is rare and even 

when it is conducted the detail provided is often limited. While several publications 

provide brief details on steps to take in developing a RUM (9, 10, 46, 75), the variety 

of methods and lack of reporting found in my review of RUMs highlighted that there 

is no established precedent for RUM development and reporting of such 

development. While the aim of this research was not to provide a guide for 

developing RUMs, this thesis provides a detailed set of steps for developing a new 

RUM. These steps will be used to inform methods for developing and assessing new 

ModRUM modules covering other sectors. 

 

9.3.3 Launching ModRUM 

To foster uptake of ModRUM, several strategies have been or will be employed to 

make health economists aware that ModRUM is available as an alternative to current 

methods for collecting resource-use data. Some awareness was achieved as part of 

this research, as 21 health economists from around the UK participated in interviews 

or piloting of ModRUM. Over the course of this PhD, I have disseminated details on 

the development of ModRUM via a peer-reviewed journal publication and reporting 

results at conferences, where UK-based health economists and trialists were in 

attendance; including two Health Economists Study Group meetings, the 

International Clinical Trials Methodology Conference, and the European Health 

Economics Association PhD Conference (175, 209, 210). To increase awareness 

further, I plan to disseminate further via peer-reviewed journal publications. ModRUM 

will also be publicised via social media, have a dedicated page on the Health 

Economics Bristol website and be listed within DIRUM (62). Users of ModRUM will 

also be required to cite use of ModRUM, which may increase uptake. 

 

9.3.4 Accessing ModRUM 

In addition to considering how to publicise ModRUM, it was important to consider 

how potential users will access and use it. To increase comparability across future 

trials, it is important to maximise uptake amongst the target audience, by minimising 

any barriers to access. To do that, ModRUM will be made available at no cost for 

non-commercial use. While no registration process would be the most simplistic 
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approach, it was agreed with the research team (PhD supervisors) that researchers 

should register for a license to use ModRUM. Using a short registration process will 

be valuable for several reasons: [1] the pilot with health economists highlighted that 

users may make unpermitted adaptations, so registration means that adaptations 

can be monitored, [2] a record of which studies ModRUM has been used in will be 

created, including details of further validation, which could be useful to other 

potential users who want to use ModRUM in a similar population, and [3] a dedicated 

registration page will ensure users access the most recent version of ModRUM and 

the corresponding User Guide (211). Without registration, users of ModRUM may go 

on to make unpermitted adaptations, or use ModRUM in a population it was not 

designed for, which may mean that data generated from an adapted version are not 

valid (212). For example, translating ModRUM for use in a different language or 

country, requires more than simply translating ModRUM as terminology may have 

different meanings in different languages; further psychometric assessment ought to 

be conducted. A registration process will differentiate ModRUM from existing RUMs, 

and increase consistency with outcome measures, such as the EQ-5D, where 

registration and charging for commercial use of a measure is commonplace (182). 

 

9.4 Future development 

Ideas for future development have been described in the discussion sections of 

multiple chapters throughout this thesis. In this section, I summarise two keys areas 

that could be prioritised for future development which could increase the uptake and 

longevity of ModRUM.  

 

9.4.1 Breadth bolt-on modules 

The aspects of ModRUM developed in this thesis only offer flexibility in the level of 

detail to capture; future work should prioritise the development of breadth bolt-on 

modules, which would provide flexibility to capture resources beyond the healthcare 

sector in a consistent manner to healthcare resources. This would increase the 

relevance of ModRUM to trials capturing resource-use beyond an NHS perspective. 

The development of ModRUM was performed in the context of the UK healthcare 

system, where guidelines for conducting economic evaluations developed by NICE 

assert that in the primary analysis of an economic evaluation of healthcare 
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interventions, an NHS and PSS perspective should be taken (23). In the Delphi 

study, where items for ModRUM were identified, it was concluded that a core set of 

items for a new RUM should include NHS items alone (71). As PSS resources may 

not be relevant to capture in all trials, it was suggested that PSS items could form a 

separate bolt-on module (71). Within this thesis, health economists indicated that it 

would be desirable to have items on social care (Chapter 5 and Chapter 7). 

 

Utilising experience gained in the development of the healthcare module of 

ModRUM, research funding was secured via the NIHR Research for Patient Benefit 

programme to develop social care, informal care and personal expenses modules for 

ModRUM. The research will follow a similar process to that established in this 

research, including qualitative interviews with health economists and ‘think-aloud’ 

interviews and piloting with people who access social care. Prior to these activities, 

items for inclusion will be informed by a literature review and refined in focus groups 

with health economists and people who access social care services. 

 

Development of concise modules for other sectors, such as social care may be more 

difficult as the range of resources is potentially more diverse, or more variable 

dependant on condition. For example, in a trial incorporating a social care 

perspective, home care is likely to be vital for trials with frail, elderly populations, 

whereas for a trial assessing mental health interventions, a social care perspective 

may be relevant, but home care is less likely to be used by participants or related to 

the intervention. 

 

9.4.2 Mode of administration 

Many RCTs now provide options for trial participants to complete study 

documentation in online or app-based questionnaires as an alternative to paper-

based questionnaires. To keep up with these advances, it will be important to 

prioritise the development of alternative modes of administration. Without a readily 

available online version, researchers may choose not to use ModRUM, or they may 

develop an online or app-based version of ModRUM themselves, which would 

require further validation. Development of bespoke online versions could introduce 

inconsistencies in the way ModRUM is implemented. Online and app-based modes 

of administration would afford the opportunity to reduce participant burden via skip 
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logic (for example, where depth questions only appear if a positive response is 

provided to the top-level question), minimise missing data through reminders to 

missed responses and/or enforcing responses, minimise the ability for respondents 

to input answers outside the range of responses and provide more examples (for 

example, hovering over words could bring up more examples or definitions of 

potentially problematic terms). 

 

9.5 Future testing 

Areas where further testing is required have been discussed throughout the 

discussion sections of this thesis. This section summarises areas where future 

testing of ModRUM could be prioritised. 

 

9.5.1 Testing ModRUM within randomised controlled trials 

In this thesis, all testing of ModRUM has been conducted outside of the RCT setting 

it is ultimately designed to be used in. Although the pilot studies (Chapter 7 and 

Chapter 8) aimed to reflect the way health economists would adapt and patients 

would complete ModRUM, there are likely to be differences which means that testing 

within trials is needed. For example, although the patient pilot study (Chapter 8) was 

designed to mimic the way trial participants would complete ModRUM (i.e. recruiting 

active healthcare users; postally administered, with an accompanying outcome 

measure), there are likely to be differences in a trial context. One of the main 

differences could be that, for some trials, participants will use significantly more 

resources than most patients used in the pilot study. As such, the ModRUM-

completion burden would be higher for these participants, particularly if depth 

questions are included. As indicated in interviews with patients (Chapter 6), 

ModRUM core with depth questions, may not be acceptable to trial participants who 

have higher healthcare utilisation. One area, that may require further consideration, 

is for trials where participants have multiple appointments for the same reason (e.g. 

for delivery of radiotherapy fractions). While depth questions may be needed in such 

a trial, further design considerations may be needed so that participants do not have 

to complete multiple rows in a table for the same reason. 
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A further question is, when is additional validation required prior to administering in 

an RCT? While adaptations are permitted, it is unclear as to what extent of 

adaptation would require additional testing prior to administration. Validation is a 

time-consuming process, so ideally once ModRUM has been tested and used in a 

specific patient group, then that version of ModRUM would be valid in other studies 

with the same patient group. However, end users may want to make adaptations, 

and a judgement would need to be made as to whether the validation evidence holds 

true in the revised version. To overcome this, one option for further consideration 

could be to follow the design of COSs for specific areas of health or healthcare and 

have core resource sets for specific areas (70). This would maintain flexibility of 

ModRUM across areas, but could increase standardisation within specific areas of 

health or healthcare, where appropriate. 

 

9.5.2 Testing ModRUM with under-represented groups 

Although the sampling strategy employed in the cognitive interviews study (Chapter 

6) prioritised recruitment of groups we believed would be under-represented, no 

patients from non-white ethnic groups and few younger patients returned reply 

forms. A similar result was found in the pilot study (Chapter 8). This result was not 

unexpected as the proportion of non-white patients at the participating practices was 

low, and invitation to the study required patients to visit their practice/have an 

appointment, which was less probable for younger patients. To test ModRUM with 

non-white ethnic groups, an alternative recruitment method may be required, which 

could involve recruiting practices with a higher proportion of non-white patients, or 

recruitment from an alternative setting. 

 

9.5.3 Testing of other measurement properties of ModRUM 

Prior to alterations made to the design of the patient pilot study due to the Covid-19 

pandemic, I had intended to test reliability. As it was unclear what the response rate 

would be to the postal invitation for the pilot study, all available budget was spent on 

maximising the number of invitations. As a result, reliability testing was dropped from 

the pilot study. In the review of existing RUMs, I found that assessment of reliability 

had only been reported for three studies. When developing ModRUM, consideration 

was given to undertaking reliability testing of a RUM, to leave a gap in time sufficient 

enough for respondents not to recall their previous answer, yet not so long that the 
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response would have changed. A future research study could include the 

assessment of test-retest reliability which would involve administering ModRUM to 

the same individuals at different times to establish whether the answers they provide 

are reproducible and reliable (79). 

 

9.6 Conclusion 

In this thesis, I have developed and performed the initial validation of the healthcare 

module of a new modular resource-use measure: ModRUM. ModRUM is a 

standardised RUM, with a concise core healthcare module that includes 11 

questions and optional depth questions, which can be included to capture additional 

detail for resources where increased precision may be required. ModRUM is a 

generic measure, and some permitted adaptability means that it will be relevant for 

capturing resource-use data in a wide range of RCTs, which will improve 

comparability of results. Using an iterative approach in the development and testing, 

with qualitative and quantitative methods, ModRUM was found to be: (1) valid, with 

respect to content, comprehension, and comprehensiveness (2) acceptable in terms 

of content, length, and layout, to patients recruited from primary care; (3) feasible to 

adapt for use in economic evaluations; and (4) suitable for costing purposes in 

economic evaluations alongside RCTs. 
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Appendix 1. Review of RUMs 

This appendix contains documents related to the review of RUMs reported in 

Chapter 3. 

A1.1. Search strategy 

 Medline, Embase and PsycINFO via OvidSP 

Part 1: Development  

develop* 

(“develop*” OR “create” OR “produce” OR “write” 
OR "questionnaire design" OR "design a 
questionnaire" OR “devise” OR “prepare”).tw. 

create 

produce 

write 

questionnaire design 

design a questionnaire 

devise 

prepare 

Part 2: Completion AND 

self complet* 

("self complet*" OR "self report*" OR "patient 
report*" OR "patient complet*" OR "completion by 
patient*").tw. 

self report* 

patient report* 

patient complet* 

completion by patient* 

Part 3: Outcome AND 

resource us* 

("resource us*" OR "resource utili#ation" OR 
"service us*" OR "service utili#ation" OR "health 
care us*" OR "healthcare us*" OR "health care 
utili#ation" OR "healthcare utili#ation" OR "patient 
cost" OR "health care cost" OR "healthcare cost" 
OR "health data" OR "health service data" OR 
"health care data" OR "healthcare data").tw. 

resource utili#ation 

service us* 

service utili#ation 

health care us* 

healthcare us* 

health care utili#ation 

healthcare utili#ation 

patient cost 

health care cost 

healthcare cost 

health data 

health service data 

health care data 

healthcare data 

Part 4: Measure AND 

questionnaire* 

(questionnaire* OR instrument* OR survey* OR 
log* OR diary OR diaries OR measurement*).tw. 

instrument* 

survey* 

log* 

diary 

diaries 

measurement* 
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Appendix 2. Designing ModRUM 

This appendix contains documents related drafting the initial versions of ModRUM (Chapter 4). 

A2.1. ModRUM core and depth module prototype (first version developed with the research team) 
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A2.1 continued 
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A2.2. ModRUM core module continuation table (first version developed with 

the research team) 
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A2.3. Alternative ideas for response options suggested by PROM developer 1 

Suggestion Design 

1 

 

2 

 

3 

 
 

 

A2.4. ModRUM logo 
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Appendix 3. Qualitative interviews with health economists 

This appendix contains documents related to interviews with health economists 

(Chapter 5). 

A3.1. Health economics expert information sheet 
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A3.2. Health economic expert consent form 

 



 

283 
 

A3.3. ModRUM core module (version sent to health economic experts for 

interviews) 
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A3.3 continued 
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A3.4. ModRUM core and depth modules (version sent to health economic 

experts for interviews) 
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A3.4 continued 
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A3.4 continued 
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A3.4 continued 
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A3.4 continued 
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A3.4 continued 
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A3.4 continued 
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A3.4 continued 
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A3.4 continued 
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A3.5. Topic guide for health economic expert interviews 
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A3.5 continued 
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Appendix 4. Cognitive interviews with patients 

This appendix contains documents related to interviews with patients (Chapter 6). 

A4.1. Patient Information Sheet for interviews with patients 
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A4.1 continued 
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A4.1 continued 
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A4.2. Reply Form for interviews with patients 
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A4.3. Consent form for interviews with patients 
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A4.4. Topic guide for interviews with patients 
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A4.4 continued 
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A4.5. Core module with depth questions (pre-cognitive interviewing) 
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A4.5 continued 
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A4.6. Core module scoring sheet 
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A4.6 continued 
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Appendix 5. Piloting with health economists 

This appendix contains documents related to the health economist pilot of ModRUM 

(Chapter 7). 

 

A5.1. Health economist initial contact email 

 

 

 

 

 

 

 

 

 

 

 

 

 

Invitation to take part in a pilot for a PhD to develop a new generic RUQ 

 

Dear [Expert name], 

 

I am currently undertaking a PhD to develop and validate a new modular resource-

use questionnaire (RUQ) called ModRUM. ModRUM is a brief RUQ that can be 

used as a basis to capture healthcare resource-use data from patients for 

economic evaluations in a wide range of randomised controlled trials of healthcare. 

 

I have identified, from a search of the NIHR journals library, that you have recently 

had a grant funded that involves a trial based economic evaluation. I am emailing 

to ask if you would be willing to take part in a pilot study of ModRUM.  

 

In the pilot, you would be asked to adapt ModRUM for [grant name and reference 

number] as you would normally prepare RUQs for your trials. This may involve 

working with a colleague (e.g. a more junior health economist working on the trial). 

We would then ask you to share the adapted ModRUM you have prepared and 

provide feedback in an online survey about the suitability of ModRUM for your trial. 

As this is a pilot and we have not yet completed validation work, we are not 

expecting you to use ModRUM in your trial. If you would like to take part, I will 

send you ModRUM, a User Guide and a link to the brief online survey.  

 

In the information sheet attached, you will find some more information about the 

project, what your role would be, how your data would be used and some details 

on the development of ModRUM so far. 

 

If you are willing to take part, please contact me by email 

(Kirsty.Garfield@bristol.ac.uk). 

 

Kind regards 

Kirsty 

 

PhD supervisors 

Joanna Thorn 

Sian Noble 

Samantha Husbands 

Will Hollingworth 
Health economist initial contact email V1.1 14-05-20 
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A5.2. Health economist pilot information sheet 
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A5.2 continued 
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A5.3. ModRUM core module with depth questions (pre-health economist piloting) 
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A5.3 continued 
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A5.3 continued 
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A5.3 continued 
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A5.3 continued 
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A5.4. ModRUM User Guide (pre-health economist piloting) 
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A5.4 continued 
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A5.4 continued 
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A5.5. ModRUM User Guide (post-health economist piloting) 
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A5.5 continued
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A5.5 continued 
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A5.5 continued 

 



 

322 
 

Appendix 6. Piloting with patients 

This appendix contains documents related to piloting with patients (Chapter 8). 

 

A6.1. Cover letter for pilot with patients 
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A6.2. ModRUM core module with depth questions - patient pilot version 
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A6.2 continued 
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A6.2 continued 
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A6.2 continued 
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A6.2 continued 
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A6.2 continued 
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A6.3. Patient information sheet – patient pilot 
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A6.3  continued
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A6.3  continued
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A6.4. Patient consent form – patient pilot 
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A6.5. Patient characteristics form – patient pilot 
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A6.6. Unit costs for GP practice electronic medical record data 

Healthcare resource Unit cost (£) Source detail 

General practitioner     

 GP surgery 33.19 
9.22 minute consultation (including direct care costs, excluding qualification costs) 
(66). 

  Online/telephone 25.56 7.1 minute telephone call, 3.60 per minute of patient contact (66, 200). 

Practice nurse   

 GP surgery 16.28 Assume Band 5 nurse: 63 per hour patient related work, 15.5 minutes (66, 201). 

 Online/telephone 6.30 Assume Band 5 nurse: same duration as specialist nurse, 6 minutes (66, 201). 

Specialist Nurse practitioner   

 GP surgery 30.00 Assume Band 7 nurse: 120 per hour patient related work, 15 minutes (66, 201). 

  Online/telephone 12.00 Assume Band 7 nurse: 6 minutes (66, 201). 

Healthcare assistant     

 GP surgery 8.53 

Healthcare assistant -18,688 per annum plus oncosts (additional 0.29 same as a 

Band 4 nurse), assume same ratio (salary to hours) and duration as practice 

nurse: 33 per hour, 15.5 minutes (66, 201). 

  Online/telephone 3.30 Healthcare assistant: same duration as specialist nurse, 6 minutes (2015) 

Paramedic Specialist Practitioner   

 GP surgery 26.13 
Assume Band 6/7: 104.50 per hour patient related work, assume same duration 

as specialist nurse, 15 minutes (66, 201). 

  Online/telephone 10.45 Assume Band 6/7: same duration as specialist nurse, 6 minutes (66, 201). 

Pharmacist     

  Online/telephone 8.90 
Assume Band 6: 89 per hour patient related work, assume same duration as 

specialist nurse, 6 minutes (66, 201). 
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A6.6 continued 

Healthcare resource Unit cost (£) Source detail 

Phlebotomist     

 GP surgery 3.71 DAPS tab: phlebotomy (48). 

Physiotherapist     

 GP surgery 62.90 AHP tab: Physiotherapist, Adult, One to One (48). 

  Online/telephone 62.90 AHP tab: Physiotherapist, Adult, One to One (48). 

Prescribed medications Varies Name, dose and quantity costed using cost per quantity (203). 
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Appendix 7. Discussion and conclusion 

This appendix contains documents related to the discussion and conclusion chapter (Chapter 9). 

A7.1. ModRUM core module with depth questions (final version) 
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A7.1 continued
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A7.1 continued 

 


