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ABSTRACT
Introduction Shifts towards sedentary occupations in 
high- income countries (HIC) over the last decades and the 
health burden associated with physical inactivity have led 
to innovative strategies to promote physical activity (PA) 
among the working population. Financial rewards have 
been proposed to incentivise participation in programmes 
promoting PA or the achievement of PA- related goals. 
This review will assess (1) effects of financial incentives 
provided by employers to promote PA on programme 
adherence/compliance, PA and closely linked outcomes 
(eg, days of sick leave), (2) effects according to age, 
gender, implementation and study quality and (3) 
intervention costs and cost- effectiveness.
Methods and analysis We will search for relevant studies 
in eight academic databases, two grey literature resources, 
two trial registers and on five organisational websites 
(oldest record/content to present). We will include (cluster) 
randomised controlled studies with a financial incentive 
to promote PA as intervention (≥1 months), conducted 
among employees in HIC and reporting data on at least 
one primary outcome in stages of screening (title/abstract, 
full text). To assess study quality and potential bias, we will 
use the revised Cochrane risk- of- bias tool (RoB 2). We will 
extract study data into prepiloted extraction sheets. Each 
task in screening, quality assessment and data extraction 
will be done by two authors independently. If a sufficient 
number of studies provide homogeneous data (ie, similar 
follow- up) for primary outcomes, meta- analyses will 
be carried out. We will report GRADE ratings to provide 
information on the certainty of the evidence.
Ethics and dissemination For this review, no ethical 
approval will be required because only data of studies in 
which informed consent was obtained will be considered 
and analysed. The final review manuscript will be 
published in an Open Access journal. To ensure effective 
promotion of this review project, we will disseminate major 
findings through relevant communication channels.
PROSPERO registration number CRD42020184345.

INTRODUCTION
Rationale
Physical inactivity is defined by WHO as an 
"insufficient physical activity level to meet 
present physical activity recommenda-
tions."1(p.vii) It is one of the most important 

behavioural risk factors for the development 
of chronic, non- communicable diseases and 
thereby remains a major societal problem, 
especially for high- income countries (HICs).2 
Based on pooled estimates for HICs 36.8% 
of adults did not meet the ‘2010 WHO phys-
ical activity recommendations’ in 2016.3 
According to WHO, adults can substantially 
improve their health status by regularly 
undertaking moderate- intensity aerobic 
physical activity (≥150–300 min per week) 
or vigorousintensity aerobic physical activity 
(≥75–150 min per week) or an adequate 
combination of both.1

Increasing physical activity levels can lead 
to improvements in physical and mental 
health and mortality reductions, in particular 

Strengths and limitations of this study

 ► This protocol outlines methods of an upcoming 
systematic review to investigate effects of finan-
cial incentives to increase physical activity (PA) 
among employees as a strategy of workplace health 
promotion.

 ► Existing reviews on the use of financial incentives 
have not focused exclusively on the workplace set-
ting—a setting where employees in high- income 
countries often remain sedentary for the majority of 
the workday.

 ► Focusing on the emerging evidence on the use of fi-
nancial incentives for increasing PA in the workplace 
will allow definitive conclusions to be drawn about 
their effectiveness in this setting.

 ► Methods include a clear definition for financial in-
centives in this context, other relevant eligibility 
criteria (eg, (cluster) randomised controlled trial as 
included study designs) and the overall search ap-
proach for identifying studies.

 ► Cross- country differences in private and institutional 
support to increase PA in the workplace setting as 
well as funding opportunities to finance incentive 
schemes may prevent formulation of universal rec-
ommendations for practice.
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by decreasing the burden of cardiovascular disease, type 
2 diabetes and depression.4–8 These diseases increas-
ingly affect people of working age, likely also due to 
low levels of physical activity and high levels of seden-
tary behaviour at the workplace.9 Especially at increased 
risk are employees working in office environments or 
in the transportation sector. In 2017, the most frequent 
activity status of employees in the European Union 
while working was sitting (39%). In some countries (eg, 
Germany, Luxembourg, The Netherlands), one out of two 
employees predominantly carried out their work while 
sitting down.10 In the USA, private- sector jobs requiring 
at least moderate levels of physical activity dropped from 
50% in 1960 to 20% in 2010. Levels of energy expendi-
ture decreased accordingly, which has been linked to the 
observed increase in weight during the same period.11

The economic costs related to preventable chronic 
diseases are immense. They are caused by increasing 
healthcare needs, but also by reductions in produc-
tivity and increases in disease- related job exits.12 Hence, 
there is a need to increase physical activity among the 
working- age population. The workplace represents an 
important setting given the substantial amount of life-
time spent there. In 2018, workers in the Organisation 
for Economic Co- operation and Development member 
countries worked an average total of 1726 hours per year 
(approximately one- fifth of a year).13 Additionally, the 
commute to work is often carried out via car or public 
transport adding to the time spent being physically inac-
tive due to employment- related activities, suggesting a 
potential to increase employment- related physical activity 
by promoting more active forms of commuting.14

Interventions that promote physical activity in the work-
place setting can be of particular importance to at- risk 
groups with low levels of physical activity and high levels 
of sedentary behaviour during working hours. Evidence 
suggests that high levels of sedentary behaviour at work 
are rarely compensated for during leisure time.15–17

In many HICs, companies or employers (with or 
without the support of health insurance companies or 
funds) already provide access or subsidise physical activity 
programmes tailored to the specific needs of employees 
(eg, to encourage stair use, walking, active commuting, 
physical activity in the office), with mixed results on cost 
savings and cost- effectiveness.17–19 However, participation 
rates and programme adherence, especially among at- risk 
groups for sedentary behaviour, can remain low if partic-
ipation is not actively supported or encouraged by the 
employer, even more so if activities are scheduled outside 
paid working hours.20 Financial incentives provide a 
potential way to encourage employees to actively partic-
ipate in physical activity programmes or activities which 
ultimately could translate into increased levels of physical 
activity (ie, moderate and vigorous physical activity).

To decide if the use of financial incentives is a (cost- )
effective strategy to increase physical activity in the working 
population, policy makers ideally require evidence from 
studies able to establish causal relationships, such as 

randomised controlled trials (RCTs), especially for quan-
tification of a potential effect in a controlled best- case 
scenario.21

Existing reviews have assessed the effectiveness of finan-
cial incentives to promote physical activity.22–27 They 
have found moderate positive short- term effects of finan-
cial incentives on physical activity,22 25 27 exercise session 
adherence and exercise attendance,23–25 with mixed find-
ings regarding long- term effectiveness (ie, after incen-
tives were removed).22 24 26 However, so far none of these 
reviews have focused on the use of financial incentives in 
the workplace setting and overall included little evidence 
from workplace- based studies. A recent and comprehen-
sive review by Luong et al,25 however, did show a significant 
increase in the evidence for the workplace setting over 
the last years. While this review again did not focus on the 
workplace setting alone but included evidence from many 
different settings and populations (eg, students, retirees, 
general population), it suggests that the available evidence 
base has increased substantially.25 The main contribution 
of this planned review is its focus on the workplace setting, 
which may differ substantially from other settings due to 
factors such as available income, time available for leisure 
activities, and age of the target population. The review will 
be able to provide a comprehensive overview of studies in 
this setting to draw conclusions about the effectiveness of 
financial incentives in workplace health promotion. To be 
able to more directly link changes in physical activity with 
monetary incentives, this review takes a narrower approach 
in the type of financial incentive it considers. Motivated by 
the real- life example from Germany, where public health 
insurers provide employers with the opportunity to use 
cash incentives to foster participation in workplace health 
promotion programmes,19 28 this review focuses on the 
specific case of positive financial incentives, that is, cash or 
cash- like payments for participating in a physical activity 
programme or the achievement of a predetermined static 
or adaptive physical activity goal (conditional incentive). 
This has two advantages: (1) Changes in physical activity 
can be directly attributed to a specific form of financial 
incentive and (2) it makes sure that the subjective and 
objective value of the incentive for participants is observ-
able as it is directly measured in monetary units. This may 
not be the case for incentives based on vouchers for a 
specific item or lotteries, where in the case of vouchers for 
a specific item the subjective value may differ according 
to personal preferences, and in the case of lotteries, the 
payout is uncertain.29 Further, we do not consider negative 
incentives that make use of the concept of loss aversion 
where participants cannot gain but only lose financially.30 
They may be effective strategies but are likely unattractive 
options in real- life workplace health promotion, especially 
taking equity considerations into account.27 29 Previous 
reviews including by Luong et al took into account several 
types of financial incentives, such as deposit contracts, 
and jointly evaluated the effectiveness of different types of 
incentives in fostering physical activity, preventing conclu-
sions about the distinct effects of each incentive type.25
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In general, previous reviews investigated different 
settings (eg, primary care setting),26 considered finan-
cial incentives where participants could not determine 
freely how to spend the financial reward (eg, free facility 
membership),22 24–27 or combined studies where financial 
incentives were linked to weight loss and not physical 
activity goals or physical activity programme participa-
tion.27 By taking this specific and more focused approach 
regarding setting, financial incentives and outcomes, this 
review aims to provide decision- makers in the space of 
workplace health promotion with information about the 
potential to use financial incentives to increase physical 
activity in the workplace based on the rapidly emerging 
evidence base from primary studies.31–35

How this intervention might work
As part of developing an "overall company culture of 
health",36 employers could support physical activity 
programmes both at work and during leisure time of 
employees. In addition to the individual health benefit 
for employees by participating in physical activity promo-
tion activities, employers may benefit from higher produc-
tivity, fewer days of sick leave taken and later retirement 
of their workforce, which could translate into substantial 
savings for a company.37 A key question for the success of 
physical activity programmes is how to achieve sustained 
participation of the targeted groups. Otherwise, these 
programmes run the risk of remaining ineffective or 
even exacerbating existing inequalities in physical activity 
patterns when they primarily reach those that are already 
physically active.

One way to increase the attractiveness of physical 
activity is to offer financial incentives. Their use in the 
context of prevention is largely motivated by findings 
from behavioural economics, based on the assumption 
that people value the present more than the future.38 
Hence, people may forgo physical activity today to carry 
out another more valued activity with little long- term 
health gain, even though they know that this may lead 
to worse health in the future. Expressed in economic 
terms, the (opportunity) costs of physical activity today 
(eg, physical exertion, loss of time due to physical activity, 
course fees) are larger than the positive long- term effects 
of physical activity on their health, preventing them from 
engaging in physical activity.39 The goal of using financial 
incentives is to reduce these immediate opportunity costs, 
making physical activity more appealing.40

Objectives
(1) To assess the effects of financial incentives provided 
by employers for promoting physical activity among 
employees on programme adherence/compliance, phys-
ical activity and days of sick leave (primary outcomes), 
as well as body mass indices (BMI)/weight status, health 
related quality of life and adverse events (secondary 
outcomes); (2) to conduct subgroup analyses for primary 
outcomes investigating effects according to age and gender 
as well as sensitivity analyses concerning intervention 

implementation and study quality and (3) to examine the 
costs and cost- effectiveness of the intervention.

METHODS
Reporting standards and registration
This protocol is conceptualised in accordance with the 
‘Preferred Reporting Items for Systematic Reviews and 
Meta- Analyses (PRISMA) Protocols 2015 statement (PRIS-
MA- P)’ (online supplemental file 1).41 42 The final review 
manuscript will adhere to the PRISMA statement.43

Eligibility criteria
Population
We will include studies investigating effects in employees 
or apprentices/trainees (≥16 years) working in HICs 
(World Bank country classification of 2020).44 Studies on 
other study populations (eg, students) will be excluded, 
as these populations may differ notably from character-
istics of the target group (eg, time available for leisure 
activities, income, age, etc). We will also not consider 
studies from low- income or middle- income countries 
where different labour markets, including a smaller 
formal service sector—an economic sector where jobs do 
not often require high levels of physical activity—and very 
different socioeconomic characteristics likely compro-
mise comparability.45

Experimental intervention
We define eligible interventions as financial incentives 
provided by employers to promote physical activity 
programmes as part of workplace health promotion strat-
egies from which employees, apprentices/trainees can 
gain a direct financial benefit. To be included the imple-
mentation of financial incentives has to share one of the 
following characteristics:

 ► Financial rewards for participating in activities 
promoting physical activity (eg, participating in 
sports courses, visiting fitness centres/gyms/swim-
ming pools, active commuting (walking or cycling to 
work)).

 ► Financial rewards for achieving physical activity- 
related goals (eg, prespecified number of steps per 
day, prespecified number of visits to a fitness centre/
gym/swimming pool).31–35

If necessary, the results of these two modes to implement 
the intervention will be reported separately in the review. 
We will exclude interventions where central aspects of a 
transparent incentive scheme are not fulfilled and finan-
cial rewards have no ‘money- like function’, which are:

 ► Interventions, where participants stay uninformed 
about the magnitude of the financial reward.

 ► Interventions, where successful programme participa-
tion does not lead to a guaranteed financial reward 
for participants (ie, lotteries).

 ► Interventions, where participants cannot determine 
freely how they can spend the financial reward (eg, 

https://dx.doi.org/10.1136/bmjopen-2020-042888
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vouchers for one specific item/product or a store with 
a limited variety of products).

Control intervention
We will include any active control intervention promoting 
physical activity (eg, physical activity programmes without 
a financial reward system, with financial penalties or non- 
financial incentives to encourage participation) or passive 
control group (no intervention/usual support or waiting 
list) conducted and assessed in parallel. We will focus on 
studies with active controls, where the only difference 
between comparator and intervention is the provision of 
the financial incentive (ie, physical activity programmes 
without a financial incentive), for investigating causal 
mechanisms of the intervention.46

Outcomes
Primary outcomes

 ► Adherence/compliance (eg, completion/retention, 
attendance, duration and intensity adherence).

 ► Physical activity (eg, levels of moderate- to- vigorous 
physical activity (MVPA), steps per day).

 ► Days of sick leave (taken by the employee).

Secondary outcomes
 ► BMI/weight status (eg, BMI, waist- to- hip ratio).
 ► Health- related quality of life (eg, Short Form-36 

Health Survey (SF-36), EuroQol-5 Dimension 
(EQ- 5D)).

 ► Intervention costs/cost- effectiveness (eg, data on 
incremental cost- effectiveness ratios for primary 
outcomes of the review).

 ► Adverse events (eg, musculoskeletal injuries, other 
types of ‘overuse’ injuries due to increased levels of 
MVPA).

Studies that do not present data on at least one primary 
outcome will be excluded. In general, we will prefer 
outcome data based on instruments with available infor-
mation on validity and reliability. Potential biases at 
the stages of measuring outcomes, including potential 
instruments, will be taken into account in the risk of bias 
assessment.46

Study design
This review will include studies with experimental 
interventions and active or passive parallel control 
groups. We will focus on studies, which aim to mini-
mise confounding and can establish reliable evidence 
regarding the relationship between financial incentives 
and the selected primary outcomes. Therefore, we will 
include:

 ► RCTs,
 ► Cluster RCTs (cRCT)
with a minimum follow- up of 1 month, so that also 

mid- term to long- term impacts of the interventions can 
be investigated. Other quantitative (ie, non- randomised 
studies, uncontrolled before- and- after studies) or qualita-
tive studies will be excluded.46

Information sources
This review will integrate evidence from the fields of 
medical, economic and public health research, therefore, 
we selected relevant international and national electronic 
databases, grey literature resources, trial registers and 
websites across disciplines to identify relevant studies. By 
considering grey literature and study entries of trial regis-
tries, we aim to identify study reports and unpublished 
or ongoing research. Reference lists of included studies 
will be screened for potentially missed studies at a later 
stage to avoid evidence selection bias.47 We will search 
the following eight academic research databases to iden-
tify records of relevant studies without any date range 
restrictions:

 ► Current Contents Medicine Database of German and 
German- Language Journals (CCMed) via LIVIVO 
(1917 to present).

 ► Cochrane Central Register of Controlled Trials 
(CENTRAL) via Wiley (up to current issue).

 ► Cumulative Index to Nursing and Allied Health Liter-
ature (CINAHL) via EBSCO (1937 to present).

 ► EconLit via EBSCO (1969 to present).
 ► Excerpta Medica database (Embase) via OvidSP (1947 

to present).
 ► MEDLINE via OvidSP (1946 to present).
 ► PsycINFO via OvidSP (1887 to present).
 ► Web of Science (SCI- EXPANDED, SSCI, A&HCI, 

CPCI- S, CPCI- SSH, BKCI- S, BKCI- SSH, ESCI, CCR- 
EXPANDED, IC) via Clarivate (1900 to present).

We will also conduct searches in two grey literature 
resources to identify studies:

 ► Social Science Research Network (SSRN) eLibrary via 
SSRN (1994 to present).

 ► Google Scholar via Google (first 50 hits).
For identifying planned, ongoing or unpublished 

studies, we will search one meta- register for trials and one 
register with a focus on RCTs of economic interventions/
experiments:

 ► WHO International Clinical Trials Registry Platform 
(ICTRP) via WHO (1988 to present).

 ► American Economic Association’s registry for RCTs 
(AEA RCT) via AEA (2014 to present).

Our search approach for finding studies will be 
supplemented by free- text searches on websites of key 
organisations/institutions:

 ► German Federal Institute for Occupational Safety and 
Health (BAuA).

 ► CDC Prevention Research Centres (CDC PRC).
 ► German Trade Union Confederation (DGB).
 ► European Network for Workplace Health Promotion 

(ENWHP).
 ► RAND (RAND Europe).

Search strategy
We followed recommendations outlined in the ‘Peer 
Review of Electronic Search Strategies’ (PRESS) guide-
line in the development process of a search strategy for 
MEDLINE (box 1).48 We discussed several iterations of 
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the search strategy to ensure an appropriate translation 
of the review question and the correct use of Boolean/
proximity operators, subject headings/index terms, text 
words and filters. Piloting was based on five potentially 
relevant studies that had been already identified by the 
review team and were then successfully retrieved by the 
search.31–35 The search strategy was finally approved by 
a librarian using the PRESS checklist (online supple-
mental file 2).48 The MEDLINE search includes relevant 
text words and subject headings regarding population/
setting (eg, workplace, employee), intervention (eg, 
financial incentives, cash rewards) and outcomes of 
interest (eg, physical activity). Further, we modified the 
‘Cochrane Highly Sensitive Search Strategies for iden-
tifying randomised trials in MEDLINE (2008 revision)’ 
(eg, by introducing additional search terms) to better 
account for ‘cluster’ RCTs (study design).21 We will use 
this filter, including search commands to exclude animal 
studies, to increase the overall sensitivity and precision 
of the search results. No other search filters or limits 
(eg, no limits on the timeframe for the search) will be 
used. The initial MEDLINE search strategy, including 
structure and syntax, will be translated to meet standard 
requirements of other electronic databases and will be 
further adapted as necessary (eg, to account for differ-
ences in controlled vocabulary across databases). Grey 
literature resources, websites and trial registers will be 
searched within the limitations of the search interface 
while using the most relevant search terms (eg, financial 
incentive). Articles or reports of studies in languages 
other than English, German, French or Spanish will not 
be considered.48

Box 1 Continued

55. sports.ab,kf,ti.
56. swim*.ab,kf,ti.
57. walk.ab,kf,ti.
58. walking.ab,kf,ti.
59. wellness*.ab,kf,ti.
60. or/36–59
61. randomised controlled trial.pt.
62. controlled clinical trial.pt.
63. cluster.ab,kf,ti.
64. randomised.ab,kf,ti.
65. randomised.ab,kf,ti.
66. randomly.ab,kf,ti.
67. trial.ab,kf,ti.
68. experiment.ab,kf,ti.
69. study.ab,kf,ti.
70. RCT.ab,kf,ti.
71. cRCT.ab,kf,ti.
72. groups.ab,kf,ti.
73. or/61–72
74. 19 and 35 and 60 and 73
75. exp animals/ not humans.sh.
76. 74 not 75

Box 1 Search strategy for Medline

Search strategy for MEDLINE (via OVID SP)
1. exp Workplace/
2. adult.ab,kf,ti.
3. adults.ab,kf,ti.
4. apprentice.ab,kf,ti.
5. apprentices.ab,kf,ti.
6. employee*.ab,kf,ti.
7. employer*.ab,kf,ti.
8. employed.ab,kf,ti.
9. job.ab,kf,ti.

10. laborlabour.ab,kf,ti.
11. labour.ab,kf,ti.
12. staff.ab,kf,ti.
13. trainee.ab,kf,ti.
14. trainees.ab,kf,ti.
15. work.ab,kf,ti.
16. workers.ab,kf,ti.
17. workplace*.ab,kf,ti.
18. workforce.ab,kf,ti.
19. or/1–18
20. exp Reward/
21. exp Financial Support/
22. exp Employee Incentive Plans/
23. exp Health Benefit Plans, Employee/
24. ((cash or economic* or fee* or financ* or monetary or money or 

monies) adj2 (award* or bonus* or compensation* or incentiv* or 
gratification* or payment* or reward* or re?imbursement* or sub-
sid* or support)).ab,kf,ti.

25. gift.ab,kf,ti.
26. gifts.ab,kf,ti.
27. nudge.ab,kf,ti.
28. nudges.ab,kf,ti.
29. nudging.ab,kf,ti.
30. lottery.ab,kf,ti.
31. lotteries.ab,kf,ti.
32. rebate*.ab,kf,ti.
33. remuneration*.ab,kf,ti.
34. voucher*.ab,kf,ti.
35. or/20–34
36. exp Exercise/
37. exp Exercise Therapy/
38. exp Fitness Centre/
39. exp “Physical Education and Training”/
40. exp Physical Conditioning, Human/
41. exp Physical Fitness/
42. exp Recreation/
43. exp Sports/
44. exp Weight Loss/
45. ((active or bicycle or bicycling or bike or biking or cycle or cycling or 

walk or walking) adj2 (commute or commuting)).ab,kf,ti.
46. (physical* adj2 activ*).ab,kf,ti.
47. athlet*.ab,kf,ti.
48. exercise*.ab,kf,ti.
49. fitness.ab,kf,ti.
50. gym*.ab,kf,ti.
51. recreation*.ab,kf,ti.
52. run.ab,kf,ti.
53. running.ab,kf,ti.
54. sport.ab,kf,ti.

Continued
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Data extraction and analysis
Data management
We will save all database search export files locally and 
merge all retrieved references using EndNote.49 With this 
software, we will also deduplicate references for uploading 
unique references to a dedicated online screening soft-
ware (Covidence).50 The review team will first test eligi-
bility criteria against a limited set of references, to check 
for clarity and completeness of criteria for overall guid-
ance in the screening process.47 Data extraction files and 
RoB tables will be shared among the review team and 
edited collectively via online tools allowing collaborative 
working. A backup of all relevant project data will be 
saved.

Study selection
Formal screening of all search results against our eligibility 
criteria will be first performed based on title/abstracts. 
Full texts of potentially relevant studies will be screened 
in a second step. Two authors will independently check 
title/abstracts or full texts for relevance using Covidence, 
a third author will be consulted if consensus cannot be 
reached.50 Reasons for exclusion in the full- text screening 
stage will be documented according to the PRISMA 
guideline. Internal hierarchy for documented reasons of 
exclusion will be as follows: ineligible intervention, ineli-
gible study design/no comparator, ineligible population, 
ineligible outcomes, ineligible language. We will finally 
document search results across information sources and 
also the process of screening for and selecting studies 
using a PRISMA flow chart template.43

Data collection process and extraction
For data extraction, prepiloted extraction tables will be 
used. We will extract general information regarding the 
intervention and control group (eg, setting; delivery 
format, timing and amount of financial reward; number 
of participants), timing/length of follow- up, outcomes 
reported, outcome results and other relevant information 
based on data reported in articles/study reports. This will 
also include information on so- called PROGRESS factors 
at baseline to analyse equity aspects between the interven-
tion and control groups.51 Other contextual factors and 
process evaluation criteria relevant to the implementation 
(eg, intervention intensity) will be extracted if available. 
All data in the extraction tables, such as study character-
istics, will be checked by a second author, including the 
final data transferred to the review software. Dual data 
extraction by two independent reviewers will be done for 
outcome data to reduce both the risk of making mistakes 
and biased results due to partially selected data.52 Poten-
tial conflicts will be solved by consensus or the opinion 
of a third reviewer. We will extract data for primary and 
secondary outcomes, irrespective of whether they can 
later be analysed as dichotomous (eg, dichotomised 
data based on a specified threshold) or continuous (eg, 
indices such as BMI) outcome variables. The effect of 
providing financial incentives will be preferably reported 

as risk ratios for event data in the final analyses. If the 
same continuous outcomes were expressed in different 
measures not directly comparable (eg, scales) in primary 
studies, we will aim to report, at a minimum, the stan-
dardised mean difference. If necessary, further steps to 
harmonise data will be taken. We will also contact study 
authors via email or platforms such as ResearchGate if 
relevant data are missing.53

Outcomes and data items
We will extract and analyse outcome data that might be 
directly or indirectly influenced by financial incentives 
for employees to promote physical activity.36 On the one 
hand, ‘adherence/compliance’ is used to see whether 
uptake of physical activity programmes changes or 
employees comply with basic requirements for successful 
participation; the outcome ‘physical activity’ will be used 
to evaluate changes in physical activity levels (based on 
subjective (eg, exercise diaries) or objective data collec-
tion methods/instruments (eg, accelerometer data)) or 
achievement of physical activity goals between financial 
incentive intervention and control groups. On the other 
hand, the third primary outcome ‘days of sick leave’ will 
show potential general health effects for employees that 
might be explained by a change in individual physical 
activity levels and/or financial resources gained through 
the intervention.

Secondary outcomes will focus on areas that can change 
in the medium term due to changes in levels of physical 
activity (‘BMI/weight status’ and ‘health- related quality 
of life’). We will also look at potential ‘adverse events’, 
to investigate whether financial incentives can lead to 
‘overuse’ injuries (eg, due to overestimation of individual 
baseline fitness levels) among participants of interven-
tion groups (ie, musculoskeletal injuries).54 In addition, 
cost- effectiveness with regard to primary outcomes (eg, 
incremental cost- effectiveness ratios) and implementa-
tion costs will be extracted and analysed to see whether 
financial incentives are a useful approach from a cost 
perspective—information especially relevant to potential 
funders. We will extract and report intervention costs, 
if available, separately for the physical activity interven-
tion part and the financial incentive part, to identify the 
budget requirements for implementing both parts of the 
intervention.55

For studies reporting multiple follow- ups, we will 
extract data for each time period individually. Cost data 
will be first extracted as reported in the original study, 
but later harmonised to be used in further analyses (eg, 
currencies, inflation), if necessary.46

Risk of bias
For assessing the quality of included studies with RCT 
and cRCT designs, we will use the latest version of the 
‘Revised Cochrane risk- of- bias tool for randomised trials 
(RoB 2)’. The tool allows the assessment of the risk of 
bias arising from the randomisation process, deviations 
from the intended intervention, missing outcome data, 
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measurement errors and the absence of relevant data 
in the report.56 The assessment will be performed inde-
pendently by two authors and the process of solving poten-
tial conflicts will follow the same procedure as described 
for data extraction. We will use the ‘Grading of Recom-
mendations Assessment, Development and Evaluation’ 
(GRADE) approach for primary outcomes, to provide 
additional information on the certainty of the evidence 
and the strength of potential recommendations.57

Data synthesis
Our review synthesis will focus on estimating the effec-
tiveness of financial incentives provided by employers to 
promote physical activity programmes regarding primary 
outcomes in comparison to a control group, where the 
only difference between the control condition and inter-
vention is the provision of the financial incentive. Data 
of intervention arms with the highest incentive provided 
or most similar incentive scheme (ie, timing of receiving 
the financial reward) across studies will be considered 
in the data synthesis. We do not expect to be able to 
conduct meta- analyses for all outcomes as the evidence 
base, especially for some secondary outcomes (ie, BMI), 
is likely too small.31–35 Outcome data of included studies 
(≤2 studies) will be pooled in a meta- analysis if they are 
sufficiently homogeneous (ie, similar scales/outcome 
measurements) and available (ie, data on intervention 
effect estimates, data to calculate weights), or the trans-
formation of outcome data is possible (ie, transforming 
continuous outcome data into a dichotomous format for 
conducting the meta- analysis if relevant data are provided 
by the original study authors). This will include the anal-
ysis of dichotomous data by using the Maentel- Haenszel 
method and continuous data by using the inverse vari-
ance method. To take the potential heterogeneity of the 
studies into account, we will apply the random- effects 
method. Quantitative measurements of heterogeneity 
(eg, I², χ2) will be calculated and their information value 
discussed, especially if a meta- analysis is based only on 
a limited sample of studies. Forest plots will be used for 
visual representations of each meta- analysis to show the 
results and precision of individual studies, dispersion of 
outcomes, and summary effect estimates.

The most frequently reported scale/outcome measure 
(eg, SF-36 questionnaire score) for each outcome (eg, 
health- related quality of life) of all included studies will 
guide which data will finally enter the synthesis. In general, 
we will select estimates based on the longest follow- up (eg, 
≥12 months) and most similar follow- up across studies 
(eg, at 6 months, at 12 months) and will perform anal-
yses separately, if outcomes were reported for multiple 
time points. Similarly, we will prefer outcomes based on 
objectively collected data to outcomes based on subjec-
tively collected data if validity is expected to be higher. 
In order to determine the heterogeneity of intervention 
effects and the robustness of our primary outcome results, 
subgroup analyses by age and gender, as well as sensitivity 
analyses by amount of financial incentive/reward and 

study quality (ie, based on the RoB assessment), will be 
performed if sufficient data are available.58

If calculating a meta- analysis is not possible due to 
heterogeneity concerns, or a reported control group 
estimate of a study cannot substantially contribute to 
the comparison between financial incentives to promote 
physical activity (intervention) versus the same physical 
activity intervention without the provision of a financial 
incentive (control), or a study provides multiple different 
outcome measurements which were not all considered 
in a meta- analysis (eg, meta- analysis for MVPA based on 
three studies, but only one study with data on VPA), we 
will conduct a narrative synthesis. Graphical and tabular 
methods will be used to present a summary of the effects, 
this also applies to studies where the only difference 
between intervention and control arms is the degree of 
financial incentive provided (ie, low vs high financial 
incentive). The narrative presentation of results will be 
supplemented by the use of harvest or effect- direction 
plots where appropriate, in line with current recommen-
dations for the synthesis of complex interventions and the 
‘Synthesis without meta- analysis’ reporting guideline.59–61

Meta-bias(es)
We will plot effect estimates of a primary outcome against 
a measure of precision to create funnel plots, if sufficient 
estimates from at least 10 studies are available. We will 
check for a potential asymmetry in the plot, that could 
stem from various biases, that is, reporting bias, including 
publication bias.62

Confidence in cumulative evidence
Two authors will independently assess the body of evidence 
included in this review using the GRADE approach for 
drawing conclusions about the certainty of evidence 
regarding primary outcome results. A third author will be 
consulted in case of disagreement and will decide on the 
final rating if no consensus could be reached. Because 
only randomised study designs (RCTs, cRCTs) will be 
included, each assessment will start with the best rating 
achievable (‘high’). The GRADE rating process foresees 
potential downgrades and upgrades. Domains which 
could affect final ratings (‘high’, ‘moderate’, ‘low’ or ‘very 
low’) are imprecision, inconsistency, publication bias, and 
other limitations. Ratings concerning the certainty of the 
identified evidence will be used in a ‘Summary of find-
ings’ table for primary outcomes on a given comparison 
between intervention and control groups. Ratings will be 
reported alongside magnitudes of relative and absolute 
effects and the number of studies which provided data 
for each comparison. We will also report this information 
in the ‘Abstract’ and ‘Results’ section of our upcoming 
review to provide further information on the certainty for 
the body of evidence included.57
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ETHICS AND DISSEMINATION
Ethics
This planned systematic review will use existing, published 
and unpublished data from completed RCTs, in which 
informed consent was obtained from the study partic-
ipants. Our analyses will be based on aggregated data 
as reported in the original study reports or provided by 
study authors of primary studies (no individual patient 
data). Therefore, formal ethical approval is not required.

Dissemination and publication plan
Our review advisory board will be invited to discuss 
major findings of the review before publication to ensure 
relevancy for practitioners (eg, companies or health 
insurers). We aim to submit the final review manuscript 
including all planned analyses to an Open Access journal. 
At different stages of the review we will disseminate major 
findings through different communication channels. 
The scientific community will be mainly approached at 
conferences via poster or oral presentations. The final 
project report will be accompanied by press releases and 
social media postings of the involved institutions.

Data sharing statement
The full search strategy for all databases and all extracted 
data relevant to analyses and assessments will be part of 
the major publication (online supplemental files). Other 
data (eg, reference files, individual RoB assessment files) 
will be provided on request via email.

Patient and public involvement
We set up an advisory board for this research project 
comprising one representative of a provider in the 
German statutory health insurance system (Dr Julia 
Schröder, BKK, Berlin) and public health researchers 
with focus on incentive- based interventions (Professor Dr 
Lucia Reisch, Zeppelin University, Friedrichshafen) or 
physical activity (Professor Dr Claudia Pischke, Heinrich 
Heine University, Düsseldorf). The advisory board has 
already provided valuable input concerning the initial 
review question. Board members will be invited to take 
part in a research dissemination workshop at the end of 
this project. This workshop will provide an opportunity 
to reflect on major findings of the review and discuss the 
applicability and relevance to the German context.

CONCLUSION
Increasing physical activity levels among working popu-
lations, especially for employees in sedentary positions, 
poses a major public health challenge for HIC.2 4–9 One 
way to reduce opportunity costs of employees for engaging 
in physical activity is (1) to financially incentivise phys-
ical activity programme participation or (2) to financially 
reward the achievement of physical activity- related goals. 
The increasing number of RCTs with results on this topic 
provides an opportunity for their systematic assessment 
and synthesis to inform the use of this approach in the 

workplace setting by public health decision- makers, 
companies or health insurance funds which do support 
workplace- based interventions with a physical activity 
component.31–35 It thereby complements existing reviews 
that had taken a more general perspective.22–27 Differ-
ences in (1) study populations (eg, income level, baseline 
physical activity levels), (2) settings (eg, private/public 
sector), (3) intervention durations/follow- up and (4) 
physical activity programmes or activities linked to the 
incentive scheme across studies may lead to heteroge-
neity and may pose challenges for quantitative synthesis 
(ie, meta- analyses, subgroup, sensitivity analyses) and 
overall generalisability of the results. By using a compre-
hensive search strategy and focusing on study designs 
that can establish direct causal relationships, this review 
will provide an overview and critical assessment of the 
existing evidence on the effects of financial incentives on 
physical activity in the workplace setting. This will help 
policy- makers and companies to make decisions about 
ways to increase physical activity among employees based 
on the best available evidence.
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