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Abstract:

Following a decade of dissemination, particularly within the British National
Health Service (NHS), electronic rostering systems were recently endorsed
within the Carter Review. However, e-rostering necessitates the formal
codification of the roster process. This research investigates that
codification through the lens of the 'Roster Policy', a formal document
specifying the rules and procedures used to prepare staff rosters. This
study is based upon analysis of twenty-seven publicly available policies,
each approved within a four-year period from January 2010 to July

2014. This research finds that, at an executive level, codified knowledge is
used as a proxy for the common language and experience otherwise
acquired on a ward through everyday interaction, while at ward level the
nurse rostering problem continues to resist all efforts at simplification.
Ultimately, it is imperative that executives recognise that e-rostering is not
a silver-bullet and that information from such systems requires careful
interpretation and circumspection.
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Introduction

A key finding of the recent Carter Review [1] recommends that all UK National Health Service
(NHS) trusts adopt electronic rostering (e-rostering) by October 2018. Despite a decade of growth of
e-rostering implementations [2], Carter criticises their use as ‘immature’ and notes that ‘few trusts are
using its full functionality and benefiting fully from what it can do' (p23). Subsequently, NHS
Improvement have published, ‘Good Practice Guide: Rostering’ [3] in order to systemise the roster
process, principally in the form of the roster policy. The term ‘roster policy’ refers to a formal
document that codifies which rules and procedures are to be used when preparing staff rosters [4].
From an optimisation perspective, the roster policy specifies which constraints are regarded as ‘hard’,
which are ‘soft” and how these constraints are to be applied [5]. As a public sector body, many NHS
trusts have made their roster policies freely available online. This research uses forty-six policies to

examine the implications of codifying the roster process.

Background

Nurse rostering is a complex task with consequences for patient care, staff work/life balance and
hospital budgets. Notwithstanding this importance, rostering has received limited attention within the
healthcare management literature [6] although Operational Management (OM) research has a long
history of modelling algorithms for nurse scheduling [7]. However, despite four decades of research, a
single solution to the ‘Nurse Rostering Problem’ (NRP) has yet to emerge [8]. Consequently, the
explicit codification of the roster process, as outlined in a roster policy, offers a unique opportunity

for OM and healthcare management researchers to span this research gap.

The last decade has seen significant growth in the number of commercial e-rostering systems being
deployed [9]. Today, e-rostering is increasingly regarded as the solution to producing cost-effective,
safe, equitable work schedules [1, 10, 11, 12]. Traditionally, new Ward Managers have learned their
manual rostering skills from an experienced Ward Manager [6] via the transfer of tacit-to-tacit

knowledge or ‘socialization’ [13]. Tacit knowledge is difficult to formalise, highly contextual and
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dependent upon the mental models, beliefs and perspectives of both individuals. This ‘personal’
knowledge [14], while rich in content, is limited in value beyond a small team of individuals and can
rarely be utilised by a hospital as a whole [15]. Consequently e-rostering requires the codification of

the roster process [3, 16] and hence the transformation of tacit-to-explicit knowledge [13].

Codification is a measure of the ease with which an element of know-how can be unambiguously
allocated to agreed perceptual or conceptual categories [16]. Processes and procedures lend
themselves more readily to codification than attitudes, skills and competencies which incur a higher
cost of codification and, inevitably, the economics of codification often define what is considered
codifiable [17]. Powerful stakeholders may define what is codified, sometimes to the detriment of
other, less powerful, stakeholders. Thus, by enabling know-how to be utilised beyond a small team
[16], codification may also modify the balance of power between the stakeholders [17, 18]. For
example, codification of the tacit knowledge required to roster a particular ward may shift power
away from Ward Manager, possibly resulting in resistance to e-rostering systems [5]. Moreover,
codification may render senior executives oblivious to the tacit knowledge required to craft a 'fair'
roster, resulting in the e-rostering system being used, primarily as a governance tool aligned to

management objectives [19].
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The Study

Aims

The complexity associated with workforce rostering is determined by the type and scope of
constraints. Historically, these constraints were implicit and unstated. However, codification, in the
form of a roster policy, is a prerequisite of all e-rostering systems. The aim of this research is to
compare a sample of roster policies to examine the implications of the codification process for

rostering practice.

Design

This research employs qualitative thematic content analysis [20]. This method is often used “to
answer questions such as what, why and how, and the common patterns in the data are searched for”
by using a coherent set of codes to manage text with similar content [21 p138]. In this manner,

meaning is created by developing summary themes from complex raw data [22].

Data Collection

The study is based upon forty-six publicly available roster policies (table 1). Utilising the Google
search engine, the data were collected during the period 23" August 2015 and 12™ March 2017. The
search terms used and their results can be found in table 2. These results were then screened to
remove duplicate/older versions of policies and irrelevant documents such as; agendas, minutes and
newsletters in which roster polices were mentioned. A series of search terms excluding the .nhs.uk
domain were then used to identify roster policies deployed in institutions outside the NHS and the
UK. Unfortunately only one relevant document was found - The Rostering Resource Manual from

New South Wales Ministry of Health, Australia.

Ethical Considerations
The roster policies used in this research were all available in the public domain and readily accessible

on the internet.
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Data Analysis

A preliminary inspection of the roster policies revealed that there were several areas of duplication
between policies. To quantify this, the policies were analysed using the commercially available text-
matching tool, Turnitin™. The ‘Originality Check’ facility of the software used a matching algorithm
to find strings of words within a specific policy that were identical to those within its general
repository. Of forty-six policies examined, twelve shared 50% or more of their content with other
policies in the sample, while six shared 10% or less (table 1). For example, Southern Health NHS

Foundation Trust shared:

- 65% with Hampshire Community Health Care NHS Trust
- 429% with Aintree University Hospital NHS Foundation Trust, and

42% with South Staffordshire and Shropshire Healthcare NHS Foundation Trust,

Consequently, there were numerous common phrases and expressions, such as the following
statement which occurred on twelve policies, ‘[Trust] recognises the value of its workforce and is

committed to supporting staff to provide high quality patient care’.

Using thematic analysis, the content of the policies was then coded using QSR NVivoll software. An
initial set of categories were developed based upon the explicitly stated objectives of each policy [23].
These categories were then translated into nodes. The body of each policy was then examined.
Relevant content was allocated to the initial ‘objective’ nodes and emergent themes used to construct
new nodes as they arose. The Rostering Resource Manual from New South Wales Ministry of Health
was also coded in order to provide a comparison to the NHS policies. After three iterations similar

themes were combined into meta-themes.

Validity and Reliability/Rigour

Reliability in content analysis requires two distinct factors; that the coded data set produced from the
analysis is consistent, and that the coding instrument is dependable [24]. The first is often met by
using multiple coders and eliminating the discrepancies between them, the second by ensuring well-

defined decision categories and well-specified decision rules. Verifying the integrity of the coding
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tool reduces the necessity for multiple coders [25]. In this instance, while the coding was undertaken
by the author alone, the initial categories were taken from the explicit objectives of each policy,

thereby providing the well-defined decision categories required.

O©CoO~NOUTA,WNPE

11 Results

13 The stated objectives of the roster policies code into five major themes described as;

16 - "Fair but safe" (46 policies)

18 - "Efficiency by utilisation" (33 policies)
20 - "Staffing for care" (31 policies)

22 - "Agency/bank minimisation" (28 policies)

24 - "Payment processing" (11 policies)

27 The “Fair but safe” Objective

30 All forty-six policies examined included an objective associated with roster fairness. In thirty-five
32 policies this was qualified with the need for safe staffing and often expressed as, ‘Ensure safe and
34 appropriate staffing using fair, consistent rosters’. Conversely, while the NSW policy had the most
36 references to fairness, it also had the lowest references to safety [26]. While none of the policies
38 explicitly defined 'fairness', eighteen referred to 'fair and equitable rosters'. To achieve equity the
40 procedures for allocation of requests, annual leave, flexible working and study leave were explicit in
42 all policies. For example, the shift request process in most policies was highly codified and typically

44 specified:

47 - The mandatory use of the e-rostering system for requests

49 - The period during which requests could be made, prior to the roster being created
51 - The maximum number of requests allowed

53 - The indicators used to monitor roster fairness

55 - The responsibility for approving requests and reviewing the fairness of requests

http://mc.manuscriptcentral.com/HIJ
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The procedure for requesting annual leave was also highly codified, particularly with regard to the
allocation of school holidays and festivities such as Christmas. However, the process for flexible

working was less specific and in thirty-four policies referred to a separate document.

Interestingly, although twenty-three policies included 'Definitions' sections, none defined what the
terms 'fairness' or 'safety’ meant in terms of rostering. Moreover, despite fairness being the most
common objective, a consistent framework for how this was to be achieved was not provided. Indeed,

explicit measures of fairness could only be found in fifteen policies these included:

- Number of approved shift requests as a percentage of total shifts worked
- Number of approved requests per person
- Number of shifts breaking rules as a percentage of total shifts worked

- Number of Christmas shifts worked per person

Sixteen policies placed responsibility for fairness with Ward Managers, though some trusts had
expressly designated roles for e-rostering, such as Roster Creator (5 policies) and Roster Approver (3

policies). Ward Managers were expected to fulfil this responsibility by resolving issues around:

- Annual leave
- Study leave
- Shift requests

- Work patterns

The “Efficiency by utilisation” Objective

This was commonly expressed as, “To provide effective management of the staffing establishments,
thereby driving efficiencies in the workforce’ (18 policies) or ‘To enable the effective utilisation of
the workforce through efficient rostering’ (8 policies). The key aspects of the efficiency objective

included:

- Utilisation of staff 34 policies

http://mc.manuscriptcentral.com/HIJ
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- Redeployment of staff 19 policies

- Responsibility for efficiency 5 policies

Of the thirty-four policies highlighting staff utilisation, twelve included the following statement, ‘All
rosters should be composed to adequately cover 24 hours, where appropriate, utilising permanent staff
proportionally across all shifts’. However, none of these policies offered procedures defining how this
would be achieved. In ten of these policies this was the only statement regarding efficiency. Other
metrics assigned to the efficient utilisation of staff included; percentage additional duties (24 policies)
and percentage lost contracted hours (20 policies). No policy offered any procedures or metrics
associated with the redeployment of staff though twelve policies stated that, ‘During staff shortages it
is accepted that staff may be required to work in other clinical areas to provide a safe and efficient

service’.

The responsibility for achieving the efficiency objective differed across the policies. Most frequently
Ward Managers were charged with the responsibility for minimising lost contract hours while
Matrons were responsible for staff redeployment, use of bank/agency staff and justification of
additional shifts. The setting of efficiency indicators was usually the purview of the
finance/accountancy staff, though in some policies responsibility lay with Roster Administrators, the

e-rostering team, the e-rostering manager or the e-roster Project Support Officer.

The “Staffing for care” Objective

This objective was concerned with the management of staffing levels and skill mix to 'maximise the
quality of patient of care' (17 policies). Policies that did not include this as an explicit objective often
implied it within the ‘fairness objective’, the term ‘appropriate staffing’ and ‘quality of care’ being
commonplace within both objectives. Many policies focused on how often establishment numbers
were reviewed (19 policies) and the responsibilities of staff regarding establishments (36 policies), for
example: ‘skill mix and establishment should be reviewed at least annually, with the budget setting
and workforce planning process. Skill Mix and establishment reviews may happen more frequently if

aneed / risk is identified’ (11 policies).
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Typical establishment objective indicators were:

- Percentage of bank staff requested
- Post vacancies WTE (required posts — actual staff-in-post)
- Redeployed people hours

- Percentage staff with working restrictions

Generally, the Ward Manager and/or Matron were responsible for setting the establishment but these
then had to be agreed with the Director of Nursing before being signed off by the Directorate

Management Accountant and/or the Director of Finance (27 policies).

The “Bank/agency minimisation” Objective

Specified in twenty-eight policies, this objective targets a reduction of nurse bank/agency spending.
Twenty-three policies included detailed procedures for the assignment, deployment and monitoring of
temporary staff. Twelve policies stated this objective as, reduce band and agency spend by giving
[staff] clear visibility of contracted hours'. However, other policies only included metrics for

measuring agency spend in headline KPIs.

The “Payment processing” Objective

This objective, commonly expressed as ‘to facilitate the payment of staff through data being entered
at source’, was concerned with integrating the e-rostering system with the trust payroll system in
order to minimise administrative errors and reduce the estimated £30.5 million overpayment of staff.
The significance of payroll closing was most commonly accentuated as, 'all updates to the roster must
be made as soon as practically possible after occurrence, taking into consideration Payroll deadlines'

(11 policies).

Rostering Rules and localisation

http://mc.manuscriptcentral.com/HIJ

Page 8 of 24



Page 9 of 24

O©CoO~NOUTA,WNPE

Health Informatics Journal

While the policies examined were developed at trust level, local ownership of the roster was also
evident. Forty policies contained references to ‘local, ward-based’ sub-policies. The key areas of

proposed localisation were:

- Staffing levels and skill mix
- Processes for managing additional demand
- Rostering of holidays and requests

- Flexible working arrangements

However, while the governance aspects of the roster were quite specific and increasingly codified as
key performance indicators, the rules used to design the rosters, the actual ‘hard’ and ‘soft” constraints
were less specific (table 3). No constraint was common to all policies in the sample and few were
common to any. Where specified, roster rules varied significantly from trust to trust, with the most
common associated with breaks, requests, roster approval and consecutive shifts. Interestingly, the
NSW policy contained no specific constraints whatsoever. Instead it explicitly stated that, 'there
remains scope within the guidelines for managers to develop local variations relevant to their agree

unit requirement' [26 p3].

Discussion

Codification and the roster policy

While codified knowledge is central to many health care systems used to enhance quality and
accountability [27], historically there has been no universally accepted policy that nurse managers
could use to allocate nursing resources efficiently [28]. Silvestro and Silvestro [6 p97] note that the
‘specifications of rostering systems are rarely formally documented, despite their complexity and
intricacy’. Increasingly, however, with the advent of e-rostering, processes and procedures are being

codified and it is this ‘complexity and intricacy’ that poses the greatest challenge.

Resolution of the NRP has defied the efforts of OM experts for almost half a century [5]. During that

time, many solutions have been proposed using abstract models that codify the intricacies, ostensibly

http://mc.manuscriptcentral.com/HIJ
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reducing the need to grasp complexity [16] and bringing the illusion of transparency to the NRP.
Unfortunately, information losses during codification have rendered those solutions non-
generalisable, undefined and ambiguous. For transparency to be realised, stakeholders require a
common language, set of rules and the capacity to interpret the code. This is the role of the roster

policy.

The 'fair but safe' objective

Arguably, e-rostering produces fairer schedules [2, 3] and the term ‘fair’ is the most common used
across the policies examined (11 times in each, on average). Despite this, the term remains undefined
in any policy. ‘Fairness’ is multifaceted and may be codified in several ways. Fairness may mean
‘sameness’ (equality of outcome), ‘deservedness’ (individual freedom) or ‘need’ (social justice). The
evidence of this work suggests that fairness in roster policies is interpreted as equality of outcome. For
example, the need for 'equitable' allocation of requests (36 policies), annual leave (23 policies),
flexible working (14 policies) and study leave (12 policies) were all expressed explicitly. However,
equity is a comparative measure, yet none of the policies specified boundaries within which these
rules should apply. Consequently, policies may promote equality within a ward [6], while
exacerbating inequality between wards, between staff of the same grade or between hospitals within a

trust.

Moreover, the use of rules to mandate equality offers only a superficial perspective of fairness within
a tight-knit clinical team. In practice, fairness is engrained in ward culture and may be a fusion of
‘sameness’, ‘deservedness’ and ‘need’. Consequently, what is considered fair on one ward may be
perceived as unfair on another [29]. In developing the roster, Ward Managers, with intimate
knowledge of their staff, often attempt to balance all aspects of ‘fairness’ while maintaining safe
staffing levels. However, as policy is increasingly developed in terms of procedural instructions and

governance, their ability to act as autonomous professionals may become diminished [30].

Governance: The meta-objective

http://mc.manuscriptcentral.com/HIJ
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The role of governance is to, 'consolidate, codify, and universalise often fragmented and far from
clear policies and approaches' [31]. E-rostering promises transparent, trust-wide, governance [3] and
objectives such as; 'efficiency by utilisation', 'staffing for care' and 'payment processing', may be
regarded as different perspectives of that governance structure. For example, the 'agency/bank
minimisation' objective is clearly aimed at controlling costs following a record £3.3 billion NHS
spend on agency staff in the financial year 2014/15[32]. Moreover, this research suggests that each of
these objectives already has highly codified procedures with explicit performance indicators. Indeed,
while the Carter Review [1] notes, ‘For clinical staff we observed variation ...in policies and practices
such as rostering’ (p7), this study illustrates that, even prior to Carter, trusts that had implemented e-
rostering were, albeit at different speeds, beginning to converge around a common governance
structure founded upon operational efficiency and safe, cost-effective staffing levels. Consequently, as
Mclntyre [3] seeks to standardise policies further, a single NHS governance structure for rostering,

similar to that prepared for the 220 hospitals of NSW Health, is achievable.

However, beyond procedural governance, rostering is accomplished locally within each ward, using a
series of constraints. These constraints or 'rules' vary significantly between wards and may depend
upon ward size, clinical specialism, the range of ward activities and team/management arrangement
within the ward [6]. Indeed, as Drake [S] notes, ‘the inclusion of a constraint itself, appears to be
determined, to a large extent, by the ward manager preparing the roster’ (p807). This is tacitly
acknowledged within the NSW Health policy by the absence of explicit rostering rules. However,
selected NHS policies attempt to mandate some of the more common rules (table 3) in order to
impose consistency at a more codified governance level. Unfortunately, given the uniqueness of
constraints on each ward, this is likely to lead to sub-optimal rosters as codification enforces a 'one-

size fits all' policy to quite different ward environments.

Moreover, while Hockley and Boyle [2] claim that e-rostering reduces the administrative load of
Ward Managers, at ward level, roster requirements change regularly due to variations in staff, patient
acuity and demand. This requires staff that are well-versed in changing the parameters of the e-

rostering system, aware of when this is necessary and permitted the time required to do so. If this is
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the case, then the administrative burden is simply transferred; from manually maintaining the roster to
maintaining the e-rostering system. Such challenges are regularly found in the information system

failure literature [33, 34, 35].

Consequently, when Mclntyre [3] notes that rostering ownership should lie across the functions of
nursing, finance and human resources, this requires that the codified knowledge of the roster policy be
a proxy for the common language and experience acquired on a ward through everyday interaction.
Subsequently, it is assumed that this ward-level knowledge may then be consolidated and re-packaged
for the use of managers and executives [19]. However, these users may be oblivious to the following

complexities:

- ‘fairness’ remains undefined and its codification is likely to extend far beyond the equitable
allocation of approved request shifts specified by most of the policies examined;

- rostering remains a representation of a series of NP-hard combinatorial optimization problems
that continue to challenge computational complexity theory due to its multiple complex
constraints [36];

- roster constraints change regularly, casting doubt on the veracity of time-based comparisons

- different wards often use a unique set of rules/constraints in developing their rosters, making

inter-ward comparisons dubious

There is then, the potential for managers and executives to interpret this consolidated codified
knowledge incorrectly [19]. For example, an important KPI used in a number of policies is the
percentage of roster rules broken during a roster period. However, this metric may vary from unit to

unit for a number of reasons given that;

- as Drake [5] notes, at ward level, the inclusion of a rule is often decided by the Ward
Manager and that, 'rules appeared to be applied (or disregarded) arbitrarily to certain

individuals or groups of staff' (p806)
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- other than differentiating between a 'hard' constraint (an inviolable rule) and a 'soft' constraint
(a 'warning only' rule), the e-rostering system cannot discern the 'significance' of rules,
thereby allowing roster creators to discount rules they feel are unimportant [9]

- complex units such as operating theatres often require significantly more roster rules than

general nursing wards.

Thus, while Carter [1] demands, ‘policies and procedures that are swift and simple’ (p18) this
research suggests that this is well underway with the ongoing consolidation of existing roster policies.
Indeed, there is scope for the NHS to develop a service-wide process and procedures manual similar
to that recently introduced in NSW [26] such that trusts are not continually 're-inventing the wheel'.
However, when Carter calls for, ‘a single version of the truth’ (p4, p8, p9, p58, p86), at ward level at
least, there needs to be a recognition that the NRP continues to resist all efforts at simplification and
consequently the notion of a single truth is pure abstraction [16]. Consequently, executive and
managerial users need to be aware of the limitations arising from the codification and normalization

of this consolidated, ward-based data.

Conclusion

The last decade has seen the rapid growth of e-rostering systems across the NHS. Indeed, the Carter
Review explicitly endorses such systems, suggesting that they produce a fair and transparent working
environment while reducing the dependency on expensive bank and agency staff. It is, therefore,
reasonable to assume that the dashboard-type information arising from such systems can be gainfully
exploited by senior managers across nursing, HR and finance functions. On the contrary, this
research, while recognising the apparent benefits of e-rostering, raises a note of caution. As seductive
as they may appear to executives, information on rostering dashboards remain abstractions from the

original data through a process of selective codification.

The roster policies examined represent a codified governance structure designed to bring clarity to the
workforce planning process. Unfortunately, increasing convergence on a common roster development

procedure may also leave executive users oblivious to the implicit complexities and trade-offs,
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associated with rostering. While, e-rostering involves convoluted algorithms, byzantine rules and
substantial computing power, manual rostering addresses multi-faceted concepts such as fairness (as
opposed to equality), trust and team dynamics. Unfortunately, neither method provides an ideal
solution, and it could be argued that while manual rostering defies governance to the benefit of the
ward staff, e-rostering neglects the ever-changing needs of staff in favour of hierarchical governance.
In the push for transparency it is imperative that executives recognise that e-rostering is not a silver-

bullet and that the information from such systems requires careful interpretation and circumspection.

http://mc.manuscriptcentral.com/HIJ

Page 14 of 24



Page 15 of 24 Health Informatics Journal

1

2

3 References

4

5

6 [1] Carter, “Operational productivity and performance in English NHS acute hospitals: Unwarranted
7

8 variations,” Department of Health, London, 2016.

9

10 [2] T.Hockley and S. Boyle, “NHS Safe Staffing: Not Just a Number,” Policy Analysis Centre,

11 Lymington, 2014.

12

13 [3] L. MclIntyre, “Good Practice Guidance: Rostering,” NHS Improvement, 2016.

14

15

16 [4] C.C.Lo,C.C.Lin,C.T. Wang, T.J. Dai and D. Wong, “Artificial immune systems for intelligent
17 nurse rostering,” in Industrial Engineering and Engineering Management, 2007 IEEE

18 International Conference, 2007.

19

2

22 [5] R.G. Drake, “The nurse rostering problem: from operational research to organizational

22 reality?,” Journal of Advanced Nursing, vol. 70, no. 4, pp. 800-810, 2014a.

23

24 [6] R.Silvestro and C. Silvestro, “Towards a model of strategic roster planning and control: an

gg empirical study of nurse rostering practices in the UK National Health Service,” Health Services
27 Management Research, vol. 21, pp. 93-105, 2008.

28

29 [7] E.K.Burke, P. De Causmaeker, G. Vanden Berghe and H. Van Landeghem, “The state of the art
30 of nurse rostering,” Journal of Scheduling, vol. 7, pp. 441-499, 2004.

31

gg [8] P.De Causmaecker and G. Vanden Berghe, “A categorisation of nurse rostering problems,”
34 Journal of Scheduling, vol. 14, pp. 3-16, 2011.

35

36 [9] R. G. Drake, “The 'Robust' roster: Exploring the nurse roster process,” Journal of Advanced
37 Nursing, p. Accepted for publication 18 Jan 2014, 2014b.

38

39 [10] NHS Employers, “Electronic rostering: helping to improve workforce productivity,” NHS

40

41 Employers, 2007.

42

43 [11] M. Mercer, J. Buchan and C. Chubb, “Flexible nursing - Report for NHS Professional,” Institute
44 for Employment Studies, Brighton, 2010.

45

js [12] T. Snow, “Concern over the knock-on effects of growing gaps in nurse roster,” Nursing Standard,
48 vol. 26, no. 42, pp. 12-13, 2010.

49

50 [13] I. Nonaka and H. Takeuchi, The knowledge-creating company, Oxford: Oxford University Press,
51 1995.

52

53 - . .

54 [14] J. C. Wyatt, linical knowledge and practice in the Information Age: a handbook for health

55 professionals, London: Royal Society of Medicine Press Ltd, 2001.

56

57

58

59

60

http://mc.manuscriptcentral.com/HIJ



O©CoO~NOUTA,WNPE

Health Informatics Journal Page 16 of 24

[15] I. Nonaka, “The knowledge-creating company,” Harvard Business Review, Vols. Nov-Dec, pp. 96-
104, 1991.

[16] M. Boisot and B. Cox, “The I-space: a framework for analyzing the evolution of social
computing,” Technovation, vol. 19, pp. 525-536, 1999.

n»n

[17] B. Johnson and B. A. Lundvall, “"The learning economy",” Journal of Industrial Studies, vol. 1, no.
2, pp. 23-42,1994.

[18] T. H. Davenport, R. G. Eccles and L. Prusak, “Information politics,” Sloan Management Review,
no. Fall, pp. 53-65, 1992.

[19] S. Turner, J. Higginson, C. A. Oborne, R. E. Thomas, A. I. G. Ramsey and N. J. Fulop, “Codifying
knowledge to improve patient safety: A qualitative study of practice-based interventions,”
Social Science & Medicine, vol. 113, pp. 169-176, 2014.

[20] P. Mayring, “Qualitative content analysis,” Forum: Qualitative Social Research, 2000.

[21] K. Heikkila and S. Ekman, “Elderly care for ethnic minorities - wishes and expectations among
elderly Finns in Sweden,” Ethnicity and Health, pp. 135-146, 2003.

[22] D. R. Thomas, “A general inductive approach for analyzing qualitative evaluation data,”
American Journal of Evaluation, vol. 27, no. 2, pp. 237-246, 2006.

[23] J. Ritchie, L. Spencer and W. O'Conner, “Carrying out qualitative analysis,” in Qualitative
research practice, J. Ritchie and J. Lewis, Eds., London, Sage, 2008, pp. 219-262.

[24] M. Milne and R. Adler, “Exploring the reliability of social and environmental disclosures content
analysis,” Accounting, Auditing and Accountability Journal, vol. 12, no. 2, pp. 359-383, 1999.

[25] J. Guthrie, R. Petty, K. Yongvanich and F. Ricceri, “Using content analysis as a research method
to inquire into intellectual capital reporting,” Journal of Intellectual Capital, vol. 5, no. 2, pp.
282-293, 2004.

[26] New South Wales (NSW) Health , “Rostering Resource Manual (Version 2.1),” August 2016.
[Online]. Available: http://www.health.nsw.gov.au/Performance/Rostering. [Accessed 21 March
2017].

[27] J. Denis and P. Lehoux, “Organizational theories,” in Knowledge translation in health care, 2nd
ed., S. E. Straus, J. Tetroe and |. D. Graham, Eds., Oxford, Wiley Blackwell, 2013, pp. 308-319.

[28] R. Drake, “Nursing workforce planning: insights from seven Malaysian hospitals,” British Journal
of Nursing, vol. 22, no. 2, pp. 95-100, 2013.

[29] A. O'Sullivan, “The nursing roster: It's all about me!,” 15 January 2012. [Online]. Available:
http://tinyurl.com/NT-roster.

http://mc.manuscriptcentral.com/HIJ



Page 17 of 24

O©CoO~NOUTA,WNPE

Health Informatics Journal

[30] K. Bail, R. Cook, A. Gardner and L. Grealish, “Writing ourselves into a web of obedience: A
nursing policy analysis,” International Journal of Nursing Studies, vol. 46, pp. 1457-1466, 2009.

[31] G. Scally and L. Donaldson, “Clinical governance and the drive for quality in the new NHS in
England,” British Medical Journal, vol. 317, no. 7150, pp. 61-65, 1998.

[32] L. Donnelly, “New NHS spending scandal: £3.3 billion wasted on agency doctors,” 22 May 2015.
[Online]. Available: www.telegraph.co.uk/news/nhs/11625615/New-NHS-spending-scandal-3.3-
billion. [Accessed 20 August 2016].

[33] A. Walid, “Knowledge of IT project success and failure factors: Towards an integration into the
SDLC,” International Journal of Information Technology Project Management, vol. 3, no. 4, pp.
56-71, 2012.

[34] J. Glaser, “Management's role in IT project failures,” Healthcare Financial Management, vol. 58,
no. 10, pp. 90-92, 2004.

[35] K. Lyytinen and R. Hirschheim, “Information systems failures: A survey and classification of the
empirical lietrature,” Oxford Surveys in Information Technology, vol. 4, pp. 257-309, 1987.

[36] H. Huang, W. Lin and Z. Lin, “An evolutionary algorithm based on constraint set partitioning for
nurse rostering problems,” Neural computing and applications, vol. 25, no. 3, pp. 703-715,
2014.

[37] M2 PressWIRE, “SMART: NHS Workforce Solutions Community secure 12 new contracts in first
quarter of 2010; Best of Breed e-rostering solutions a hit with NHS trusts,” M2 PressWIRE, 5
May 2010.

[38] Allocate Software , “Annual report 2012,” 2012. [Online]. Available:
http://www.allocatesoftware.com/interactive/2012-report/. [Accessed 13 June 2014].

[39] A. Strauss and J. Corbin, Basics of qualitative research, 2nd ed., Newbury Park, CA: Sage
Publications, 1998.

[40] R. Cowan, P. A. David and D. Foray, “The explicit economics of knowledge codification and
tacitness,” Industrail and corporate change, vol. 9, no. 2, pp. 211-253, 2000.

[41] E. Von Hippel, “"Sticky information" and the locus of problem solving: implications for
innovation,” Management Science, vol. 40, no. 4, pp. 429-439, 1994,

[42] Merseycare, “SA01-03 Policy on Policies Rev Jan 2013,” 2013. [Online]. Available:
http://www.merseycare.nhs.uk/Library/Who_we_are/Policies_and_Procedures/SA01%20-
%203Policy%200n%20Policies%20Rev%20Jan%202013.doc. [Accessed 13 06 2015].

[43] Department of Health, “Improving Working Lives Standard,” Department of Health, 2000.

http://mc.manuscriptcentral.com/HIJ



O©CoO~NOUTA,WNPE

Health Informatics Journal Page 18 of 24

[44] R. Flynn, “Clinical governance and governmentality,” Health, Risk & Society, vol. 4, no. 2, pp.
155-173, 2002.

[45] F. Nietzsche, On truth and lies in a non-moral sense, New York: Aristeus Books, 2012.

[46] F. Sousa, A. Aparicio and R. Laureano, “Different contributor profiles in an organisational wiki,”
in OSDOC '10 Proceedings of the workshop on Open Source and design of communication, New
York, 2010.

http://mc.manuscriptcentral.com/HIJ



Page 19 of 24

O©CoO~NOUTA,WNPE

Health Informatics Journal

Table 1: Publicly available roster policies used

Y%

Trust Date Last Policy Date Review Overla
Accessed Version  Approved Date 2P
(Turnitin)
Aintree University Hospital NHS 30/082015 9.0 Feb-13  Feb-14 45
Foundation Trust
Avon and Wiltshire Mental Health 12/03/2017 21 Dec-14 May-17 3
Trust
Barnet, Enfield and Haringey NHS
Mental Health Trust 23/08/2015 1.0 May-11 Aug-13 62
Betsi Cadwaladr University Health 12/03/2017 6.0 Sep-10 Dec-17 13
Board
Blackpool Teaching Hospitals 12/03/2017 2.0 Jun-15 Jun-18 36
NHS Borders 12/03/2017 Not Stated Jul-13 Jul-15 68
Cardiff and Vale University Hospital 12/03/2017 10 Oct-12 Oct-13 30
Board
Cheshlre; and Wirral Partnership NHS 12/03/2017 10 Oct-11 Tun-17 37
Foundation trust
Cornwall Partnership NHS Trust 12/03/2017 Not Stated ~ May-13 Dec-15 25
Cumbria Partnership NHS Foundation 12/03/2017 1.0 Oct-15 Jan-17 63
Trust
Derby Hospitals NHS Foundation Trust  12/03/2017 2.0 Nov-14 Dec-17 30
NHS Devon 30/08/2015 7.0 Oct-10 Oct-12 30
Doncast@:r & Bassetlaw Hospitals NHS 12/03/2017 20 Nov-14 Oct-17 53
Foundation Trust
Dudley group of Hospitals NHS Trust 25/09/2015 Not Stated Aug-10 Aug-13 2
East Cheshire NHS Trust 12/03/2017 2.0 Sep-14 Aug-17 0
Bast Kent Hospitals University NHS —30/005015 1.7 Mar-11 Jul-13 29
Foundation Trust
Gloucestershire Hospitals NHS 12/03/2017 20 Nov-15 Nov-18 ]

Foundation Trust
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NHS Greater Glasgow and Clyde 12/03/2017 1.8 Sep-15 Sep-19 41
Hampshire Community Health Care 12/03/2017 1.0 Sep-10 Sep-13 68
Hywel Dda University Health Board 12/03/2017 2.0 Jul-15 May-18 13
Isle of Wight NHS Trust 12/03/2017 2.0 Nov-14 Nov-17 28
gincolnshire Sommunity Health 120032017 2.0 15 Junl? 45
Mersey Care NHS Trust 06/07/2016 1.1 Jan-14 Nov-16 37
North Devon Healthcare NHS Trust 12/03/2017 22 Oct-16 Jun-19 27
North Tees & Hartlepool NHS 12/032017 2.0 Feb-14  Feb-17 40
Foundation Trust

Northen Health & Social Care Trust 06/07/2016 1.0 Jul-10 Not Stated 59
Nottingham University Hospitals NHS 12/03/2017 30 Sep-11 Aug-13 24
Trust

NHS Plymouth 12/03/2017 5.0 Jun-16 May-21 2

Portsmouth Hospitals NHS Trust 12/03/2017 3.0 Apr-16 Apr-18 9

Rolham Doreatr € UM oy s owte s s
Royal United Hospital Bath 12/03/2017 Not Stated Oct-13 Oct-16 21
Salford Royal NHS Foundation Trust 06/07/2016 2.1 Oct-14 Aug-16 26
oheffield Health and Social Care NHS 191032017 Not Stated  Jun-16 Jan-19 24
Shropshire Community Healh NHS 11032017 15.0 Nov-15  Nov-I8 35
Solent NHS Trust 12/03/2017 3.0 Feb-16 Feb-19 8

Somerset Partnership NHS Foundation 12/03/2017 20 Aug-15 Jul-18 48

Trust
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South Staffordshire and Shropshire

Healthcare NHS Foundation Trust 06/07/2016 2.0 Jul-12 Jul-13 37
South West Yorkshire Partnership NHS 06/07/2016 11.0 Feb-15 Feb-18 37
Foundation Trust

Southern Health NHS Foundation Trust  06/07/2016 3.0 May-14 Jun-17 65
Surrey and Borders Partership NHS —6,079016 3.0 Jan-14 Jan-17 54
Foundation Trust

Sussex Partnership NHS Trust 12/03/2017 1.0 Aug-14 Aug-17 31
Tameside Hospital NHS Foundation 30/08/2015 30 Feb-13 Feb-14 34
Trust

NHS Tayside 12/03/2017 3.0 Nov-13 Nov-14 59
Tees, Esk & wear Valleys NHS 300082015 2.0 Oct-12  Oct-15 54
Foundation Trust

Western health and Social Care 12/03/2017 Not Stated Jan-11 Jan-13 48
Worcestershire Acute Hospitals NHS 12/03/2017 20 Jun-15 Tun-17 17

Trust
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Table 2: Roster policy search criteria

Search Term Hits
"rostering policy" site:nhs.uk filetype:pdf 614
"roster policy" site:nhs.uk filetype:pdf 337
nurse "rostering policy" -site:nhs.uk filetype:pdf 269
nurse "roster policy" -site:nhs.uk filetype:pdf 179
"rostering policy" site:nhs.uk filetype:doc 15
nurse "rostering policy" -site:nhs.uk filetype:doc 9
nurse "roster policy" -site:nhs.uk filetype:doc 4
"roster policy" site:nhs.uk filetype:doc 3
"rostering policy" site:nhs.uk filetype:docx 3
nurse "rostering policy" -site:nhs.uk filetype:docx 3
nurse "roster policy" -site:nhs.uk filetype:docx 2
"roster policy" site:nhs.uk filetype:docx 1
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No.

Stated in Roster Policy . . Comments
Policies
Breaks: Shifts longer than 6 hours must include a 30 min 36
break
Requests: Number of requests allowed 35 Varied from 2 to 8 per 4 week roster
Roster approval specified - level 2 33
Roster published deadline 32 Varied between 4-8 weeks before RSD
Priority shifts 31 Nights & weekends specified
In-charge 30
Consecutive days 23 Standard varied: 5-8 days, Max, varied: 7-10
days
Number of weekends off 24 Mostly 1 weekend on 4
Long day (defined) 24
Closed for requests 24 Varied between 4-8 weeks before RSD
Rest days 24 24 hours in 7 days, 24 hours between each
long day
Roster approval specified - level 1 22
Breaks: Breaks cannot be taken at the beginning or end of 71
a shift
Senior Sisters/Charge Nurses rostered on standard shifts 20 Standard shift - 4 or 5 day, week day
Annual Leave: Maximum consecutive days 19 Standardised at 14 days
Annual Leave: Must be booked or cancelled before roster 19
is created
Student to be rostered with mentor 18
Annual Leave: Must be booked at the start of the leave 17
calendar
Roster duration 16 All 4 week rosters
Number of consecutive night shifts 15 Mostly 4 consecutive nights
Varied from 9 weeks to 15 weeks before
Open for requests 15
RSD
Senior staff must be on different shifts 14
Annual Leave: Target for % staff on leave per roster 14
Consecutive long days 12 Varied between 2-4 days
Breaks on night shift 10
Personal patterns reviewed 10 Varied from quarterly to annually
Headroom specified 9 Varied between 20% - 24%
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Pattern: Late/Early to be avoided to allow 11 hours rest

Either side of night shift

Page 24 of 24

Responsibility for roster maintenance

Roster start day

Students limited to 3 x 12 hour shifts per week

Nights kept together where possible

Students limited to 1 weekend per month

Minimum number of days-off after night shift

Early shift (defined)

Late shift (defined)

Roster finalisation schedule
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