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Abstract
Background Compensation mechanisms and multiplier effects may affect productivity losses due to illness, disability, or 
premature death of individuals. Hence, they are important in estimating productivity losses and productivity costs in the 
context of economic evaluations of health interventions. This paper presents a systematic literature review of papers focus-
ing on compensation mechanisms and multiplier effects, as well as whether and how they are included in health economic 
evaluations.
Methods The systematic literature search was performed covering EconLit and PubMed. A data-extraction form was devel-
oped focusing on compensation mechanisms and multiplier effects.
Results A total of 26 studies were included. Of these, 15 were empirical studies, three studies were methodological studies, 
two studies combined methodological research with empirical research, four were critical reviews, one study was a critical 
review combined with methodological research, and one study was a cost–benefit analysis. No uniform definition of com-
pensation mechanisms and multiplier effects was identified. The terminology used to describe compensation mechanisms 
and multiplier effects varied as well. While the included studies suggest that both multipliers as well as compensation mecha-
nisms substantially impact productivity cost estimates, the available evidence is scarce. Moreover, the generalizability as 
well as validity of assumptions underlying the calculations are unclear. Available measurement methods for compensation 
mechanisms and multiplier effects differ in approaches and are hardly validated.
Conclusion While our review suggests that compensation mechanisms and multiplier effects may have a significant impact 
on productivity losses and costs, much remains unclear about their features, valid measurement, and correct valuation. This 
hampers their current inclusion in economic evaluation, and therefore, more research into both phenomena remains warranted.

1 Introduction

Rising healthcare expenditures pose an important challenge 
to policymakers. Faced with limited healthcare budgets, 
ageing populations, increased demand for healthcare, and 
increasing treatment possibilities, decisions need be made 
about which interventions can be funded or reimbursed in 

collectively financed health systems [1–4]. Hence, there 
is a growing interest in health economic evaluation as a 
tool supporting such difficult decisions. Health economic 
evaluation is defined as a comparative analysis of alterna-
tive interventions in terms of their costs and benefits and, 
essentially, provides insights into the cost-effectiveness or 
value an intervention offers compared to a relevant com-
parator [3, 5]. The most common type of health economic 
evaluation is cost-utility analysis (CUA), in which health 
outcomes are expressed in quality-adjusted life-years. The 
exact operationalization of CUA varies across jurisdictions 
and typically strongly depends on national guidelines for 
health economic evaluations [6]. An important difference 
between such guidelines is which perspective is prescribed 
to be taken in the evaluation. Often, either a healthcare (or 
public payer) perspective or a societal perspective is pre-
scribed. When a health economic evaluation is performed 
from a healthcare perspective, broadly speaking, only costs 
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Key Points for Decision Makers 

The systematic review highlights the importance of 
considering compensation mechanisms and multiplier 
effects in health economic evaluations. Both factors 
have been found to significantly impact productivity 
cost estimates. Decision makers should recognize the 
potential influence of these factors on productivity losses 
and costs.

Despite recognizing the importance of compensation 
mechanisms and multiplier effects, the review points out 
unresolved methodological issues in their estimation. 
The evidence currently available showed a wide range of 
estimated impacts with varying assumptions and contex-
tual factors. Decision makers should be cautious when 
interpreting these factors in economic evaluations due to 
the lack of clear understanding and consistent evidence.

The review highlights the need for further research and 
methodological development to address the limitations 
and uncertainties associated with the impact of compen-
sation mechanisms and multiplier effects. Decision mak-
ers should prioritize supporting research efforts aimed at 
clarifying the definitions, identification, measurement, 
and valuation of these factors. This may include qualita-
tive research to understand the dynamics of absenteeism, 
presenteeism, and productivity in different contexts, as 
well as the development of standardized measurement 
instruments and methodologies for accurate estimation. 
Improved methodologies will enable valid inclusion 
of compensation mechanisms and multiplier effects in 
economic evaluations, leading to better-informed health 
policy decisions.

falling on the healthcare budget are taken into account 
and only health effects are seen as relevant benefits. The 
underlying goal of the policymaker is then assumed to be 
to maximize health benefits from a given healthcare budget. 
When a health economic evaluation is performed from the 
societal perspective, all relevant societal costs and benefits 
are taken into account, regardless of who pays the costs and 
who receives the benefits [7–9]. The underlying goal of the 
policymaker is then assumed to be to ultimately maximize 
social welfare through allocation decisions. The societal per-
spective may be seen as conforming more closely with the 
welfare economic roots of economic evaluation, although 
it may still be operationalized in line with extra-welfarism 
[10, 11]. Given the aim of health economic evaluations to 

inform actual healthcare decisions, it is important that their 
methodology is clear and justified.

An important example of such a methodological issue is 
that of the measurement and valuation of productivity costs. 
Productivity costs are defined as costs related to a person’s 
productivity loss of paid and unpaid work due to disease 
resulting from illness, disability, or premature death of pro-
ductive individuals [12]. When taking a societal perspec-
tive, these productivity costs should be included in a health 
economic evaluation whenever productivity is expected to 
be relevantly affected by the intervention. Productivity costs 
have been shown to be a significant part of total costs in 
many economic evaluations and can have a profound impact 
on the final cost-effectiveness ratio [13, 14]. This highlights 
the importance of accurate estimation of productivity costs, 
which has been shown to be quite challenging in terms of 
their identification, measurement, and valuation [15–20].

Estimates of productivity costs typically focus on paid 
work and, within that context, especially on production 
losses related to absenteeism from work. Increasingly, pro-
ductivity costs due to presenteeism (being less productive 
while at paid work due to health problems) are also included, 
which may become more important as working from home 
becomes more common [21]. Moreover, productivity costs 
related to unpaid work still receive little attention—both 
methodologically and in actual economic evaluations [22].

In estimating productivity costs due to absenteeism and 
presenteeism in paid work, important unresolved issues 
remain. Next to debates about valuation methods (e.g., the 
human capital versus the friction cost method) [23–25], this 
also pertains to the impact of so-called multiplier effects 
and compensation mechanisms on production losses and 
productivity costs.

Multiplier effects can be described as the effects on over-
all or ‘team output’ due to absenteeism or presenteeism of a 
worker with health problems [18]. To illustrate, consider a 
software development team in which a key developer with 
unique knowledge is absent due to illness. In that case, the 
full development team may be less productive due to inter-
dependencies in the development process. Multiplier effects 
are relevant in this example as the reduced productivity or 
absence of one individual negatively affects the productiv-
ity of others, leading to a larger overall loss in productivity.

Compensation mechanisms are described as compensa-
tion for lost labor, referring to situations in which a person’s 
work is compensated [17, 18, 28, 29]. For example, if an 
employee is absent from work due to a health problem, his 
or her colleagues, or temporary hires, may take over cer-
tain tasks in order to keep the production levels constant. In 
certain types of jobs, it may also be possible for the absent 
employee to make up for lost work after his or her return to 
work. In such cases, compensation mechanisms mitigate the 
production losses due to absence.
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Regarding multiplier effects, it has been argued that con-
ventional estimates of productivity losses at the individual 
level may underestimate total productivity losses, as reduced 
productivity of one person may negatively affect the pro-
ductivity of others [26]. Compensation mechanisms, on the 
other hand, refer to a potential overestimation of production 
losses, since the absence or presenteeism of a worker with 
health problems may be compensated by colleagues, tem-
porary workers, or the ill employee him- or herself at a later 
moment [27]. This compensating for otherwise lost work 
obviously reduces production losses. Whether it also reduces 
productivity costs depends on the costs of the compensation 
mechanisms themselves [30].

One of the unresolved issues in measuring productivity 
losses and costs is how to deal with multiplier effects and 
compensation mechanisms in calculating productivity losses 
and costs in health economic evaluations. Due to measure-
ment challenges, compensation mechanisms and multiplier 
effects are usually not included in such evaluations, despite 
their potential influence on productivity cost estimates and 
final cost-effectiveness results. [13, 16, 20, 31]. Neglect-
ing compensation mechanisms and multiplier effects in the 
measurement of productivity losses and costs may lead to 
inaccurate estimation of the cost-effectiveness outcomes, 
which may ultimately lead to incorrect policy decisions.

Currently, the underlying mechanisms of compensa-
tion mechanisms and multiplier effects as well as whether 
and how they influence productivity losses and costs are 
understudied [16, 18, 27]. Understanding how compensa-
tion mechanisms and multiplier effects should be identified, 
measured, and valued, as well as what their impact is on 
productivity losses and costs, remains important. Although 
previous research has studied the inclusion of compensation 
mechanisms and multiplier effects in health economic evalu-
ations, clear guidance on whether and how to consider mul-
tiplier effects and compensation mechanisms in this context 
is lacking [17]. The current study, therefore, aims to provide 
an overview of the currently available literature focusing on 
compensation mechanisms and multiplier effects, as well as 
on their impact on productivity cost estimates.

2  Methods

2.1  Databases and Key Concepts

Studies focusing on compensation mechanisms and multi-
plier effects were identified through a systematic literature 
search. A systematic search was conducted in the electronic 
bibliographic databases of EconLit and PubMed, in accord-
ance with the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) statement [32].

The search strategy included the following keywords: 
(1) compensation mechanisms or multiplier effects, (2) pro-
ductivity costs or productivity losses, and (3) identification, 
measurement, validation, or impact. Also, synonyms of mul-
tiplier effects and compensation mechanisms were used in 
the search strategy, such as team output and team effect. The 
search queries are presented in the appendix. The searches 
were conducted on February 28, 2023.

2.2  Inclusion and Exclusion Criteria

Studies were included if they were written in English and 
their full text was available. Moreover, they needed to meet 
one or more of the following inclusion criteria, evaluated 
first based on title and abstract:

1. Multiplier effects or compensation mechanisms were 
mentioned.

2. Measurement methods of multiplier effects or compen-
sation mechanisms were investigated or mentioned.

3. Factors influencing multiplier effects and compensation 
mechanisms were investigated.

4. The impact of multiplier effects and compensation 
mechanisms on costs and productivity losses was inves-
tigated.

Systematic reviews were excluded, but their references 
were screened for relevant literature. Additionally, reference 
lists of included studies were reviewed for relevant addi-
tional literature.

2.3  Study Selection

First, all duplicated studies were removed from the iden-
tified studies in EconLit and PubMed using the EndNote 
de-duplicate function. Second, titles and abstracts of the 
retrieved studies were examined for relevance based on the 
above-specified inclusion criteria by two researchers inde-
pendently (NH and KH). In case of unclarity or uncertainty, 
inclusion or exclusion was discussed between NH and KH. 
In case of doubt, the study was included for full-text review. 
Finally, full texts were obtained after the selection based on 
titles and abstracts. NH assessed whether the full-text stud-
ies met the inclusion criteria. In case of doubt, inclusion 
was discussed with LH. Furthermore, the reference lists of 
the selected studies and of the excluded systematic reviews 
were manually searched for potentially relevant additional 
literature by NH. Full-text extractions were independently 
conducted by three reviewers (LH, MK, NH). Disagreements 
were resolved by discussion between two or three of the 
reviewers (LH, MK, NH).
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2.4  Data Extraction and Analysis

A data extraction form was developed to extract relevant 
data from the selected studies regarding compensation 
mechanisms and multiplier effects. The following general 
aspects were extracted from the studies: title, authors, and 
year of publication. Also, the type of study was extracted, 
for instance, whether papers reported on an empirical study, 
a critical review or a study developing, or refining method-
ology. The latter was labeled as a methodological study. In 
addition, objectives, general methods applied in the included 
studies, and information on the role of multiplier effects and 
compensation mechanisms were collected, such as how these 
were identified, measured, and valued, and their impact on 
productivity losses and costs. Next, the conclusions and 
recommendations that were presented in the papers regard-
ing multiplier effects and compensation mechanisms were 
extracted.

3  Results

3.1  Study Selection

A total of 2355 unique articles were identified from PubMed 
and EconLit. After title and abstract screening, 248 full-
text papers were examined. Of these, 22 met the inclusion 
criteria. Additionally, four studies were added to the study 
after reviewing the reference lists of the excluded systematic 
reviews and the 22 already included studies. This resulted in 

a total of 26 included studies. The PRISMA flow diagram of 
the systematic review is shown in Fig. 1.

3.2  Literature Overview

Table 1 provides an overview of the studies included  in 
this review, listed in chronological order to illustrate how 
the research has evolved over time. The first identified 
study addressing compensation mechanisms was published 
in 1998, and the first study reporting on multiplier effects 
originates from 2002 [26, 29].

The 26 included studies were a mix of methodological 
papers, empirical studies, and critical reviews. Of these 26 
studies, 15 were empirical studies aiming to estimate com-
pensation mechanisms and multiplier effects in different 
contexts [18, 28, 29, 33, 36, 38, 39, 42, 46–49, 51–53], two 
studies combined methodological research with empirical 
research [19, 42], three studies were methodological studies 
[17, 26, 35], four were critical reviews [16, 27, 34, 40], one 
study was a critical review combined with methodological 
research [37], and one study was a cost–benefit analysis [45].

3.3  Definitions and Terminology

No clear uniform definition or operationalization of compen-
sation mechanisms was observed in the identified literature. 
In their 1998 paper, Severens and colleagues operational-
ized compensation mechanisms by distinguishing between 
six different compensation mechanisms [29]:

Fig. 1  PRISMA flow diagram 
of the systematic review. 
PRISMA preferred reporting 
items for systematic reviews and 
meta-analyses
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1. Compensation by colleagues during normal working 
hours.

2. Compensation by colleagues during extra working 
hours.

3. Compensation by extra temporary workers.
4. Self-compensation during normal working hours.
5. Self-compensation during extra working hours.
6. No compensation for lost work and compensation mech-

anisms unknown.

In the included studies, compensation mechanisms were 
discussed descriptively, i.e., describing how through which 
mechanisms lost productivity was partially or fully com-
pensated for. Compensation mechanisms can take different 
forms, such as colleagues taking on additional work, the use 
of temporary staff or contractors, or the absent employee 
compensating for lost work after his or her return to work, 
in normal or additional working hours. Additionally, com-
pensation may involve changes in work schedules, work pro-
cesses, or the allocation of resources to minimize the impact 
of the absenteeism on overall productivity.

It should be noted that certain compensation mechanisms 
may also have additional costs associated with them, for 
instance, when hiring temporary staff. This compensation 
may not always fully offset production losses [16–18, 27, 
28, 33–39]. The majority of included studies used the term 
‘compensation mechanisms’ [13, 16–18, 27, 28, 33–41]. 
One study used the term ‘compensation methods’ instead 
[42].

Similarly, no uniform definition of multiplier effects was 
encountered in the included papers. Nicholson and col-
leagues define multipliers “as the cost of an absence as a 
proportion (often greater than one) of the absent worker’s 
daily wage” [19]. Pauly and colleagues do not provide a 
definition but describe that “health-related impact on pro-
ductivity, measured relative to the average daily paid wage 
of a worker, can be several multiples of that wage in some 
jobs, but not in others, depending on job characteristics” 
[43]. Similar descriptions were used in ten studies [26, 34, 
35, 38, 39, 42, 44–47]. In seven studies, multiplier effects 
were described as the impact of a worker’s absenteeism or 
presenteeism on the productivity of co-workers [16–18, 27, 
28, 37, 38]. The terminology used to describe multiplier 
effects differed across the identified articles. The term mul-
tiplier effects was used in seven studies [16–18, 27, 37, 42, 
46]. Productivity spillovers, team member dependency, and 
team dependency were each reported in one study [42, 48, 
49]. Arcidiacono et al. (2017) describe multiplier effects 
as workers who can bring out the best in other co-workers 
and, hence, boost peer productivity [48]. Rost et al. (2014) 
make the distinction between team member dependency and 
team dependency [42]. In case of team member dependency, 
a worker is dependent on a colleague’s work to fulfill his 

or her own task, but not necessarily the other way around. 
In case of team dependency, workers’ performance within 
teams is interdependent and, therefore, the dependency is 
not one-sided [42].

3.4  Critical Reviews

All four identified critical reviews, as well as the critical 
review with methodological research, addressed broader 
methodological challenges related to productivity cost esti-
mation in (health) economic evaluations; compensation 
mechanisms and/or multiplier effects were subtopics in these 
reviews. In all reviews, it was stipulated that compensation 
mechanisms and/or multiplier effects can be important in 
this context. The oldest of these reviews was published in 
2005 and the most recent ones in 2013 [16, 27, 40]. One 
review also included methodological research, i.e., the 
development of a productivity costs measurement instrument 
(the PROductivity and DISease Questionnaire [PRODISQ]) 
[37, 50]. This instrument includes a module for measuring 
compensation mechanisms. This review advocated the inclu-
sion of compensation mechanisms in health economic evalu-
ations, but also argued that more research investigating the 
simultaneous inclusion of different types of compensation 
mechanisms is required [37]. Importantly, the paper also 
highlighted that using the compensation mechanisms module 
and estimates of productivity losses that were corrected for 
compensation mechanisms would result in a ‘conservative’ 
estimate of productivity costs. All but one review expressed 
the importance of more research into the measurement 
and valuation of compensation mechanisms and multiplier 
effects in order to allow their inclusion in health economic 
evaluations. Krol and colleagues for instance concluded that 
many questions remain unanswered regarding compensation 
mechanisms, multiplier effects and their interaction, which 
hampers their inclusion in economic evaluation [16].

3.5  Methodological Research

Of the six papers (also) presenting methodological research, 
three studies focused purely on estimating multiplier effects, 
two studies described the development of an instrument for 
measuring productivity costs, and one paper aimed to offer 
guidance on how to measure and value productivity costs in 
economic evaluations [17, 19, 26, 35, 37, 43].

The first paper on multiplier effects by Pauly et al. from 
2002 provided a theoretical rationale for the importance of1 
multiplier effects. The paper described three factors influ-
encing the magnitude of multiplier effects: (1) the extent 

1 The PRODISQ was later replaced by the iMTA Productivity Costs 
Questionnaire (iPCQ). The iPCQ does not include CM or ME mod-
ules [37].
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to which the work is team oriented rather than individually 
oriented, (2) the costs associated with replacing an absent 
worker, and (3) the magnitude of consequences of a decrease 
of productive output of a worker [26]. The second study on 
multiplier effects, by Nicholson et al. (2006), provided a 
conceptual model explaining how the consequences of an 
employee’s reduced productivity can be larger in certain 
jobs than the wage of the employee suggests. In addition, 
based on a survey among 804 managers in the United States, 
multipliers were estimated for a total of 35 professions, both 
for a 3-day and a 2-week period of absence [19]. These mul-
tipliers can be used to adjust traditional productivity loss 
estimates to also reflect the diminished productive output of 
team members, above and beyond what is already reflected 
in the wage of the worker with health problems. With these 
multipliers, it is possible to calculate the full effect of a co-
worker’s reduced productivity in relation to relevant work 
characteristics of the ill-worker. With reliable and general-
izable multipliers, the calculation of full productivity costs 
would be possible with only individual data and informa-
tion about the job of the worker with health problems, with-
out direct measurement. The calculated multipliers varied 
between 1 (for a fast-food cook, based on responses of six 
managers) and 11.4 (for a construction engineer, based on 
eight manager responses) [17]. The median multiplier was 
1.28. The third methodological study investigating multi-
plier effects was similar to the second [43]. However, in 
this study, multiplier effects related to both absenteeism and 
presenteeism were considered. Based on a survey among 
790 managers, absenteeism and presenteeism multipliers 
were presented for 22 different professions. Multipliers 
ranged from 1.05 (auto service technicians and hotel maids, 
based on 19 and 22 observations, respectively) to 2.04 (engi-
neers, based on 25 observations).

Two papers described the development of measure-
ment instruments for productivity costs [35, 37]. One only 
included a compensation mechanisms module (the PRO-
DISQ) [37], while another one included questions pertain-
ing to both compensation mechanisms and multiplier effects 
(the Valuation of Lost Productivity [VOLP] questionnaire) 
[35]. The PRODISQ included a compensation mechanisms 
module. As previously stated, the authors indicated that 
when using this module, the resulting productivity cost esti-
mates should be considered as ‘conservative’ estimates [37]. 
The VOLP includes questions about job characteristics to 
develop multipliers for absenteeism and presenteeism [35, 
37], similarly as done in the research of Pauly et al. How-
ever, it bases the estimates on employee rather than manager 
responses [37, 43]. In the paper reporting the development of 
the VOLP, multipliers were also presented for several profes-
sions. Nevertheless, since the sample size was small, multi-
pliers per job type were based on only one to 11 responses 
per job type [35, 37]. The compensation mechanisms 

questions in the VOLP questionnaire ask whether work was 
(partly) taken over by colleagues or temporary workers, or 
postponed. The way the questions were phrased does not 
directly allow for compensation mechanism-specific adjust-
ments of productivity cost estimates [35, 37].

The final methodological paper included in this review 
consisted of a guidance document for productivity cost 
identification, measurement, and valuation in the context of 
health economic evaluations [17]. The authors only briefly 
discuss compensation mechanisms and multiplier effects, 
but advise to not yet include compensation mechanisms and 
multiplier effects in health economic evaluations until more 
research in this field has been conducted [17].

3.6  Empirical Research

In total, we retrieved 18 studies conducting empirical 
research including estimations of compensation mechanisms 
and/or multiplier effects. A general description of the objec-
tives and methods of these studies can be found in Table 1. 
Five of these studies addressed compensation mechanisms 
[28, 29, 33, 36, 46], ten addressed multiplier effects [19, 
26, 39, 43, 45, 47, 48, 51–53], and only three included both 
compensation mechanisms and multiplier effects [18, 38, 
42].

The five studies only considering compensation mecha-
nisms included four exploratory studies investigating how 
lost productivity was compensated and whether applied 
compensation mechanisms varied with duration of absen-
teeism and between countries [28, 29, 33, 36]. Two of these 
studies (Severens and colleagues, 1998, and Jacob-Tacken 
and colleagues, 2005) explored the impact of accounting for 
compensation mechanisms on productivity cost estimates 
[29, 36]. In those studies, about 25–30% of conventionally 
estimated productivity costs remained after accounting for 
compensation mechanisms. Note that these ‘naïve calcula-
tions’ assumed that compensating lost work during regu-
lar work hours by the ill employee or colleagues would not 
involve any additional costs—an assumption that has been 
criticized [26, 33]. The fifth empirical study only including 
compensation mechanisms, aimed to estimate productivity 
costs in rheumatoid arthritis and included a compensation 
mechanisms module [46].

Three of the ten empirical studies only including multi-
plier effects were studies investigating team or co-worker 
dependencies outside of the context of health economic 
evaluations [48, 49, 51]. These studies all concluded that an 
employee’s productivity partly depends on the productiv-
ity of colleagues. Five empirical studies estimated multi-
pliers for absenteeism and/or presenteeism for different job 
types in order to allow their application in the health eco-
nomic evaluations [19, 39, 43, 47, 52]. One study applied a 
median multiplier of 1.28 taken from an earlier study [19, 
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53]. Finally, one cost–benefit analysis examined treatment of 
depression and used multipliers for three different job types 
[45]. The study concluded that depression treatment offered 
more value for money in jobs characterized by team produc-
tion, expensive substitutes, and/or important consequences 
of diminished productive output.

Three studies included both compensation mechanisms 
and multiplier effects [18, 38, 42]. Krol and colleagues 
investigated the impact of simultaneously correcting for 
compensation mechanisms and multiplier effects [18]. When 
only ‘naively’ correcting for compensation mechanisms, 
productivity cost estimates were 57% lower than conven-
tionally calculated productivity costs. When correcting for 
both compensation mechanisms and multiplier effects, esti-
mates were still 29% lower than conventionally calculated 
productivity costs [18]. Rost and colleagues also investigated 
the impact of including both compensation mechanisms and 
multiplier effects on productivity cost estimates [42]. They 
included compensation mechanisms and multiplier effects 
separately [42], and their results indicated a 5% increase of 
conventional cost estimates when correcting for multiplier 
effects and a 50% reduction when ‘naively’ correcting for 
compensation mechanisms [42]. Hanly et al. reported that 
applying multipliers resulted in an increase in productivity 
costs of 41–45%. The combined analysis with compensation 
mechanisms and multipliers was presented in supplementary 
material, which we were not able to access [38].

3.7  Recommendations

When it comes to the inclusion of compensation mecha-
nisms and multiplier effects in health economic evaluations, 
the papers included in this review provided several recom-
mendations. Most of the papers that were conducted in the 
context of health economic evaluations acknowledge the 
potential relevance and influence of compensation mecha-
nisms and multiplier effects and that they could be measured 
and included [17, 28, 38, 47]. Several studies provide more 
explicit recommendations. For instance, Koopmanschap 
and colleagues (2005) advised to include the compensation 
mechanisms module of the PRODISQ measurement instru-
ment in economic evaluations [27]. Moreover, Knies et al. 
(2013) suggest that the inclusion of compensation mecha-
nisms could be recommended in health economic guidelines 
[28]. Strömberg et al. (2017) recommended including mul-
tiplier effects in economic evaluations from the employer 
perspective [47]. On the other hand, for instance Rost et al. 
(2014) stated that the methodology to include compensation 
mechanisms and multiplier effects is still work in progress 
[42]. Similarly, Krol and Brouwer (2014) recommended to 
not include compensation mechanisms and multiplier effects 
in productivity cost estimates until further research is con-
ducted and, therefore, both effects can be included with more 

precision and certainty [17]. In line with this, Hanly et al. 
(2019) recommended not including compensation mecha-
nisms and multiplier effects in the base case [38].

4  Discussion

While including productivity costs in economic evalua-
tions of health interventions can be impactful, important 
unresolved methodological issues remain regarding their 
estimation. Whether and how to adjust productivity costs 
for compensation mechanisms and multiplier effects is an 
important example. This systematic review focused on this 
issue and identified 26 papers with a focus on compensation 
mechanisms, multiplier effects, or both. These papers consist 
of a mix of methodological papers, empirical studies, and 
critical reviews.

The included studies showed that both compensation 
mechanisms and multiplier effects are important to include 
in health economic evaluations. Although scarce, the avail-
able evidence suggests that both compensation mechanisms 
and multiplier effects can greatly affect productivity cost esti-
mates. However, the current evidence shows a broad range of 
estimated impact in different contexts and with varying under-
lying assumptions. Consequently, it is still largely unclear how 
compensation mechanisms and multiplier effects affect ulti-
mate productivity costs. In addition, little is known about how 
multiplier effects and compensation mechanisms interact, as 
they are often studied independently from each other.

There are, however, limitations in this review that should 
be addressed. The current study faced several general limi-
tations, such as the search strings used, the fact that our 
search was limited to PubMed and EconLit, and the fact that 
we focused on published papers in English. These issues 
may have resulted in incomplete identification of relevant 
studies and publications. Additionally, the inclusion crite-
ria were restricted to titles and abstracts. This again may 
have limited the number of relevant articles identified. This 
means that studies discussing or reporting on compensation 
mechanisms and multiplier effects without specifically allud-
ing to this in the title or abstract were not included in this 
review. Therefore, our results need to be interpreted within 
that context.

To our knowledge, this review is the first paper that sys-
tematically reviewed and classified what has been published 
to date on compensation mechanisms and multiplier effects. 
As it appears that there is no clear definition on what com-
pensation mechanisms and multiplier effects are, we propose 
the following working definitions:

• Compensation mechanisms are ways in which the conse-
quences of the reduced productivity of a worker due to 
health problems are avoided or mitigated.
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• Multiplier effects can be defined as the impact of the 
reduced productivity of a worker due to health problems 
on the productivity of co-workers.

Nevertheless, there are still multiple questions to be 
answered regarding the identification, measurement, and 
valuation of both compensation mechanisms and multiplier 
effects. Regarding the identification of compensation mecha-
nisms and multiplier effects, current evidence suggests that 
both may well be relevant in estimating productivity losses 
in economic evaluations. However, the exact influence of 
compensation mechanisms and multiplier effects on produc-
tivity losses and, subsequently, costs remains underexplored. 
The actual impact of compensation of lost productivity and 
of team dependencies on productivity on the team or firm 
level has not been investigated. More knowledge in this area 
is important. First explorations may take the form of further 
broad qualitative research with dyads of managers, employ-
ers, and (co-)workers in different work settings to explore 
what actually happens with productivity and productive out-
put of individuals, their co-workers, and the firm when indi-
viduals face health issues at work, or when they are absent. 
This most likely will be related to job type and function, as 
well as firm, sector, and labor market characteristics. Based 
on this qualitative research a conceptual model2 could be 
developed. This model should not only describe the types 
of compensation mechanisms and multiplier effects, but also 
the pathways of impact of health problems on productiv-
ity and productivity costs. This will help guide additional 
research.

Regarding the measurement of compensation mechanisms 
and multiplier effects in the context of health economic eval-
uations, it is still unclear exactly what to measure and how 
to measure it. Although there are measurement instruments 
available that include questions on compensation mecha-
nisms and/or multiplier effects, such as the PRODISQ and 
the VOLP, these differ, and their modules on compensation 
mechanisms and multiplier effects have not been validated 
elaborately [17, 37]. This is even more important since these 
instruments are designed to be completed by the worker with 
health problems and it is not clear whether they have suf-
ficient insight into how lost productivity is compensated, 
or whether and how their productivity losses affect the pro-
ductivity of colleagues. Developing, refining, and validat-
ing measurement methods remains important. Alternative 
approaches, like developing general correction factors for 
multiplier effects, compensation mechanisms, or both, which 

could be applied more generally in economic evaluations, 
based on productivity cost estimations and patient job char-
acteristics, can also be explored. Such an approach may be 
practical and, in general, appears promising, as mentioned 
in previous publications [19, 39, 43, 47]. However, such 
alternative approaches also need to be validated and well 
developed, for which, broader research is indispensable. 
Moreover, applying general correction factors to employee-
specific productivity cost estimates may be troublesome. 
Commonly, productivity costs are based on average age 
and sex-dependent wages or actual wages. This informa-
tion may not be specific enough to adequately apply correc-
tion factors, which may require more specificity in terms of 
function or work sector. Transferability of correction factors 
between jurisdictions also requires attention, since compen-
sation mechanisms and multiplier effects may differ between 
countries and labor market arrangements [28].

Before using correction factors, the link between meas-
urement and valuation needs to be clear. Our results high-
light that much is unknown regarding how compensation 
mechanisms and multiplier effects affect actual productiv-
ity losses and, especially, related costs. This was also men-
tioned by, for instance, Bouwmans and colleagues [50], 
who wrote, “Empirical research has shown that coworkers 
often compensate productivity losses during regular hours 
[…] and that absenteeism and presenteeism can negatively 
affect the productivity of coworkers in cases of team 
dependency […]. To what extent such mechanisms affect 
final production and actual costs, however, remains largely 
unclear.” For instance, in the currently limited amount of 
published explorative research, compensation of lost work 
in normal working hours by the employee or a co-worker 
has been assumed to be costless. From an economic point 
of view this is incorrect. If co-workers take over work in 
normal working hours, this may signal that a firm may 
have consciously created slack to be able to deal with 
absenteeism and reduced productivity. Such measures are, 
of course, not without costs. Research investigating the 
costs of compensation mechanisms is encouraged. If cor-
rection factors would be used to adjust production losses, 
they obviously would need to be adjusted to highlight the 
costs involved—or this should be dealt with separately.

In addition to potential compensation correction factors, 
the availability of reliable and generalizable multipliers 
would greatly facilitate calculating full productivity costs 
in economic evaluations. Such multipliers would ideally 
allow for the estimation of productivity losses beyond the 
affected individual, using only individual data and infor-
mation about the worker's job, without the need for direct 
measurement of multipliers. Such information would be 
helpful in the context of economic evaluations of health 
interventions, but also provide more insight into the gen-
eral economic impact of health problems.

2 Note that Hubens and colleagues did not focus on compensation 
mechanisms and multiplier effects in their review of instruments, as 
it there was “insufficient clarity about how compensation mechanisms 
and multiplier effects influence overall productivity costs and to what 
extent employees are capable of estimating compensation or multipli-
ers during their work absence” [54].
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Similarly, the translation of multipliers’ effects to pro-
ductivity costs requires attention. Often, these multipliers 
are related to production losses in co-workers. However, 
the dependency of co-workers on the productivity of a 
worker with health problems may partly be reflected in 
the wage of the latter. Some publications indeed discussed 
multipliers in relation to the wage of absent workers [17, 
23]. Only when the wages do not fully reflect these broader 
dependencies, adjustment based on multiplier effects is 
needed. The extent to which wages reflect co-workers’ 
dependencies also requires more attention in order to avoid 
double-counting dependencies in wages and multipliers. In 
this context, it is important to stress that research into the 
relationship between productivity losses and productivity 
costs in light of compensation mechanisms and multiplier 
effects may be complex, especially in the context of pro-
fessions in which objective productivity or productive out-
put are hard to quantify. Moreover, the discussion on and 
investigation of multipliers and compensation mechanisms 
in the current literature seem to be primarily focused on 
the effects of absent workers within their own organiza-
tion. However, it may be relevant to also consider broader 
potential impacts. For instance, production losses in one 
firm may be offset by increased output from another firm, 
which may represent a broader type of compensation. 
Likewise, reduced production in firm A may also lead to 
production losses in firm B if production in B depends on 
products from A, which would represent a broader type 
of multiplier. Quantifying such firm-transcending effects 
may be relevant but will impose new methodological 
challenges.

Finally, several studies have proposed ways to include 
compensation mechanisms and multiplier effects in health 
economic evaluations. Some studies tested these methods 
in practice, but none of the identified studies (elaborately) 
tested the validity of the proposed methods [17]. It is, there-
fore, not surprising that most of the identified studies rec-
ommended that additional research is needed regarding the 
methodology of estimating and including compensation 
mechanisms and multiplier effects in the context of health 
economic evaluations. Multiple issues regarding compen-
sation mechanisms and multiplier effects still need to be 
investigated, in order to facilitate their inclusion in economic 
evaluations.

Given the limited amount of currently available evidence, 
as well as the remaining uncertainties regarding the size, 
scope, and generalizability of multiplier effects and compen-
sation mechanisms and how they would translate into pro-
ductivity costs, (advocating in favor of) including these ele-
ments in base-case analyses of economic evaluations seems 
premature. A structured approach would be used in devel-
oping an appropriate methodology and knowledge base. 
This may include qualitative research (e.g., interviewing 

employees with health problems as well as their colleagues 
and managers in a variety of work settings), which would 
improve our understanding of the dynamics of absenteeism, 
presenteeism, and productive input and output in different 
contexts. For instance, currently, in some studies, data were 
collected among employers and, in others, among employ-
ees. They might provide different estimates, but it is not clear 
whose estimates would be more accurate and whether this 
would differ in different work settings. Qualitative research 
could also provide more insight into what elements need 
to be measured and are relevant in the context of multipli-
ers and compensation, which in turn may lead to intensified 
targeted quantitative empirical research. Ideally, this would 
be done with validated, standardized methods (also based 
on the qualitative insights) that can be used in different con-
texts. Current standardized measurement instruments will 
most likely not adequately capture all relevant aspects [52], 
implying that new instruments may need to be developed 
and validated. As a consequence, a better understanding of 
the costs of compensation mechanisms (e.g., costs of hir-
ing and training temporary replacements) as well as multi-
plier effects (as these effects need not take place in people 
with similar wages to those of the absent employee) is also 
required in this context to be able to move from productivity 
losses to productivity costs.

The development of appropriate methodology enabling 
the reliable inclusion of multiplier effects and compensation 
mechanisms in economic evaluations remains important. By 
more precisely estimating production losses and productivity 
costs in economic evaluations from a societal perspective, 
policy decisions can be better informed.

5  Conclusion

This systematic review summarized the currently avail-
able literature focusing on compensation mechanisms and 
multiplier effects for use in health economic evaluations. 
Although the evidence is scarce, the potential relevance 
of compensation mechanisms and multiplier effects in 
estimating productivity losses seems clear. Nevertheless, 
much remains unknown about both phenomena, also in 
combination. Hence, the currently limited amount of evi-
dence appears too weak to serve as a firm basis for the 
practical inclusion of compensation mechanisms and mul-
tiplier effects in health economic evaluations. To conclude, 
additional research leading to better tools and methodolo-
gies is needed in order to use compensation mechanisms 
and multiplier effects in economic evaluations.
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