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Abstract

Objectives: The global increase in physical inactivity is progressively evolving into a significant health challenge. Alongside the
promotion of more active leisure pursuits, elevating physical activity in the workplace has come into focus. Financial incentives are not
only a popular but also a promising tool in this regard. According to behavioral economics, they are able to initiate physical activity and
thus create the basis for behavioral change.

Methods: The present systematic review was prepared according to the current PRISMA guidelines and with reference to the Cochrane
Handbook. A systematic literature search of 6 electronic databases and 3 study registers was conducted to identify relevant literature.
Both randomized controlled trials (RCTs) as well as non-RCTs were included. The Cochrane Risk-of-Bias Tool and the ROBINS-I Tool
were used to assess the risk of bias of individual studies, whereas the GRADE approach was used to evaluate the quality of evidence
for all studies related to physical activity outcomes. A narrative synthesis was conducted.

Results: Six studies were included in the review. Among the total of 2646 participants, the average age ranged from 35.5 to 43.3 years,
and women accounted for between 48.6% and 88%. Risk of bias was rated as “high” in 3 studies, “moderate” in 2, and “low” in 1. The
quality of evidence was assessed as “moderate.” Four of the 6 studies reported positive effects on physical activity during the incentive
period.

Conclusions: Workplace health promotion incorporating financial incentives has the potential to positively impact the physical activity
levels of employees.

Key points

What is already known on this topic: Studies show that financial incentives can have positive effects in the form of an increase in
physical activity. There is a debate about which incentive design will most effectively lead to an increase in physical activity and how
sustainable the change in exercise behavior is. The present review examines the extent to which existing knowledge of the effects
of financial incentives on physical activity can also be observed within the framework of occupational health management. Previous
studies are analyzed and systematically summarized in order to demonstrate their quality and provide an overview of the current
state of research.

What this study adds: It was found that the use of financial incentives in the workplace leads to an increase in physical activity in
the majority of the included studies (4 out of 6), particularly in the short term. With regard to the follow-up time, a heterogeneous
picture emerges, as some studies continue to show an increase in activity, whereas others show a decrease.

How this study might affect research, practice, or policy: This systematic review shows the great need for further studies on this
topic. A focus should be placed on investigating the individualization of financial incentives in order to uncover possible causal
relationships between the type, amount, and duration of the incentive and individual factors of the people studied with regard to
their age, gender, and socioeconomic background. There is also a need to understand the long-term impact of financial incentives
on physical activity and, moreover, on health. In addition to knowledge about the treatment effects, policymakers or companies may
also be interested in cost-effectiveness.

Keywords: financial incentives; physical activity; workplace health promotion; occupational health management; behavioral change;
employee.

Introduction recommendations for health-promoting physical activity.":? This
has far-reaching consequences, as physical inactivity leads to an

A “pandemic of physical inactivity’—this term has been used increased risk of developing noncommunicable diseases, reduced

since 2012 to draw attention to a global problem; worldwide, more life expectancy, and a higher economic burden . Everyday work-
than 30% of the adult population is physically inactive, meaning ing life is also characterized by increasing physical inactivity,
that they do not meet the World Health Organization (WHO) which can be observed especially in high-income countries, where
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work is more often performed in a sedentary position due to
ongoing digitalization.»> Considering that the negative effects of
sedentary activities can only be offset by a high level of leisure-
time activity, which is often not achieved, the promotion of a phys-
ically active lifestyle among employees in and around the work
environment is becoming the focus of efforts to achieve a more
active society.":® However, not all activities at the workplace are
equally health-promoting. In contrast to physical activity during
leisure time, which is usually characterized by aerobic activity,
physical activity at work is often associated with heavy lifting and
static muscle contractions. A high level of physical activity at the
workplace therefore usually leads to musculoskeletal disorders,
can increase blood pressure, and has been shown to be associated
with an increase in all-cause-mortality”-® Therefore, increasing
physical activity that is not related to work tasks is recommended
for all employees, and could result in health improvements® and
economic benefits for employers, such as reduced absenteeism
and increased productivity.'® Because most working adults spend
one-third to two-thirds of their waking hours at work, this setting
is an important place for health promotion. Therefore, workplace
health promotion (WHP) is an important strategy for influenc-
ing employees’ health. WHP can be divided into 2 approaches,
the individualistic and the setting-based approach. Whereas the
individualistic approach to WHP uses the workplace as a venue to
promote healthier lifestyles, the setting-based approach aims to
create work environments that protect and promote health. Both
approaches can help to increase the physical activity of employ-
ees.’ Examples of the settings-based approach include creating
exercise-friendly work environments, such as active break rooms
or providing fitness rooms. Examples of the individual approach
include offering regular fitness classes, step competitions and
challenges, mobile apps and digital platforms, workshops and
seminars on the benefits of physical activity and introducing
reward systems for regular participation in fitness programs, such
as vouchers, additional vacation days, or prizes.’? In addition to
the range of action measures to increase physical activity for
employees, financial incentives have been increasingly used for
this purpose in recent years.'® These represent an external (extrin-
sic) motivation that influences a person’s decision architecture
in such a way that the person shows the desired behavior.’®
The mode of action can be explained via principles of standard
and behavioral economics. According to the standard economic
approach, a person shows a certain behavior if the perceived costs
are lower than the expected gains.'* In terms of physical activity,
this means that a person weighs the costs (eg, time, effort) against
the gains (eg, health) before making a decision for or against.’
An important phenomenon in this context is the present bias,
which states that the further in the future a gain lies, the more
it is downgraded in value.'*> This means that the immediate
time and physical investments of physical activity are overval-
ued whereas the time-delayed health benefits are undervalued.
The resulting decision is often in favor of inactivity.">'® From
a behavioral economics perspective, a financial incentive as an
immediate gain for physical activity may offset the value of the
cost, thereby mitigating the present bias.'*"/

Research shows that positive effects, like reduced sedentary
behavior or reduced body mass index (BMI) on increasing physical
activity can be achieved through financial incentives.!®:1>:1/.18
Financial incentives can also be used to increase participation in
training sessions.’ ! Which incentive design is most effective in
increasing physical activity has not yet been clearly established.!”
Overall, both the behavior introduced by financial incentives and
a sustainable change in behavior are therefore controversially

discussed. The extent to which these described findings can be
transferred to the workplace setting in the context of occupational
health management is currently the subject of research. However,
previous results have not yet been systematically summarized.

The aim of this systematic review was therefore to investigate
the effects of financial incentives on physical activity in the con-
text of workplace health promotion. In doing so, the investigation
of both short-term effects (immediately during and after the
intervention period) and long-term effects (after the follow-up
period) of financial incentives on physical activity was the subject
of the present work.

Methods

The present systematic review was prepared according to the
current Preferred Reporting Items for Systematic reviews and
Meta-Analyses (PRISMA) guidelines and with reference to the
Cochrane Handbook.*?:?°

Information sources

The systematic search to identify relevant literature was con-
ducted in 6 electronic databases (MEDLINE [PubMed], Web of
Science [Clarivate], Cochrane Central Register of Controlled Trials
[CENTRAL; Wiley], SPORTDiscus [EBSCOhost], PsycINFO [EBSCO-
host], and EconlLit [EBSCOhost]) and 3 trial registers (International
Clinical Trials Registry Platform [ICTRP], US Library of Medicine
Clinical Trials Registry [CENTRAL; Wiley], and the European Union
Clinical Trials Registry [www.clinicaltrialsregister.eu]). Due to the
interdisciplinary nature of this review, the choice of databases and
study registries was based on those with medical, sports science,
health science, psychological, and economic orientations.’! In
addition, a search of the so-called gray literature was conducted
using Google Scholar (Google). For this purpose, the search syntax
“workplace AND financial incentives AND physical activity” was
used, with the first 50 hits included in the literature selection. In
addition, a manual search was carried out using forward screen-
ing (via Web of Science and PubMed) and backward screening
(reference lists of articles in the full-text selection and of related
reviews.!?1>-18.22-25 Fyrthermore, the studies that met the inclu-
sion criteria were subjected to a further PubMed search to identify
studies related to them using the “similar articles” feature.

Search strategy

To develop the search strategy, relevant search terms of the
domains “Population” (“workplace”), “Intervention” (“financial
incentives”), “Outcome” (“physical activity”), and “Study design”
were connected by the Boolean operators “AND” and “OR” based
on the PICO(S) process. The language filter was set to find English
and German studies, as the time and cost of translating studies
of other languages would exceed available capacity. In order
to identify as few articles as possible that were thematically
unsuitable, another search aspect was included in the search
strategy and linked to the other search aspects by the operator
“NOT”. In order to obtain the largest possible number of search
results, no restrictions were placed on the publication period. The
search strategies of all databases can be found in Appendix S1.

Selection criteria

To decide which articles could be included in the review, the
following selection criteria were created, which are structured
using the PICO(S) process.’” An overview of the inclusion and
exclusion criteria is presented in Appendix S1. Population: studies
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in which the study population consisted of employees, appren-
tices, or trainees were included. Due to the better comparability of
the studies with each other, it was important that the study popu-
lation was from a high-income country.?® The background to this
is that high-income countries tend to have a larger service sector,
in which more occupations with high levels of physical inactivity
can be found. Moreover, the effectiveness of financial incentives
also appears to be related to income.”” All ages, genders, and
socioeconomic backgrounds were accepted. In contrast, studies
with student and patient participants were excluded because they
could differ from the target group in terms of daily schedule,
available financial resources, or even health conditions. In order
to enable good comparability of the studies with each other, the
choice of financial incentives was restricted. Accordingly, those
studies were considered in which participants were offered direct
financial gains in cash, via a check, or in the form of vouchers
for achieving activity goals. These had to be transparent for the
participants, ie, they should have been aware of the amount, dura-
tion, and frequency of the financial reward. We excluded studies
in which participants did not have 100% certainty of receiving the
financial gain, as is the case with lottery drawings.?® Comparator:
both active and passive control groups were included. Active
control groups refers to the promotion of physical activity inde-
pendent of financial incentives (eg, via the use of pedometers).
Studies without a control group were excluded because without
one there is no way to attribute changes to the effect of the
intervention alone.”” Outcomes: studies in which physical activity
was the primary or secondary outcome were included in the
review. Physical activity can be measured by the amount of time
spent moving (in minutes per day) or the number of daily steps (eg,
via smartphones or wearable devices) or by participation in sports
courses, training sessions, or similar (eg, via use of a gym). Studies
were included in which physical activity was recorded at the work-
place only, or at the workplace in combination with leisure-time.
When studies used financial incentives to reward general health-
promoting behaviors (eg, weight loss, healthy eating habits), they
could only be included if some of the financial incentive was used
to promote achievement of activity goals. Study design: studies
were included in the review if they were conducted according to a
randomized controlled trial (RCT) design. This was the surest way
to determine whether there was a cause-and-effect relationship
between a treatment and an outcome.*® In addition, cluster-RCTs
were also included. Since the topic of the review article is quite
specific and many limitations were already set in the search for
studies (see 2.2 Search strategy), non-RCTs were also included.
Observational studies and studies that had not undergone a peer
review process were excluded in order to keep the quality of the
present review at a high scientific level 3!

Selection of studies

All search results of the databases and registers used were col-
lected in a literature management program (Citavi 6.4), and all
duplicates were automatically removed. Using the selection cri-
teria reported above, the first screening step was to review the
titles and abstracts of the available search results. The remaining
hits were again checked against the selection criteria in the full
text. Both steps were performed independently by M.A.V. and C.W.
Any disagreement was resolved in each case by discussion among
themselves.

Data extraction process

In order to collect all relevant data from the included studies,
to facilitate the assessment of the risk of bias, and to enable

the synthesis of the results,?® the data extraction template of
the Cochrane Consumer & Communication Review Group*” was
used and adapted to the present review at appropriate points (see
Appendix S2). Data were extracted by 1 author (M.A.V.), using the
published study reports, and, when available, the study protocols.
In case of missing study protocol, incomplete data report, and
ambiguities within the study report, the study authors were con-
tacted. Another author (C.W.) reviewed the extracted data. Again,
if there was disagreement, there was discussion until agreement
could be reached. A selection of the extracted data is presented in
Table 1 and 2 for a better overview.

Data details

Data were extracted from included studies as follows.'?:2° First,
identification characteristics: author(s), publication year. Second,
characteristics of the study: study objective, study design, number
of trial arms, funding source. Third, characteristics of the par-
ticipants: country, setting, recruitment methods, inclusion and
exclusion criteria, baseline characteristics (age, gender, BMI, eth-
nicity, education, and physical activity), sample size (number of
participants in each trial arm, lost to follow-up with rationale—
if available, number of participants included in the analysis).
Fourth, characteristics of the intervention: theories and objectives
of the intervention, materials used (informational or physical),
procedures, modalities of implementation, frequency and dura-
tion of the intervention, adjustments and modifications. Fifth,
characteristics of the outcome: type of outcome (eg, daily step
count), measurement tool (eg, pedometer with brand). Sixth, char-
acteristics of the results: outcome data of the intervention and
control groups at the corresponding measurement time points
(post-intervention and post-follow-up).

As recommended in the Cochrane Handbook,”® the Template
for Intervention Description and Replication (TIDieR) was used
to describe the main characteristics of the intervention®*:** (see
Appendix S2). If there were multiple possible outcomes within a
study, a hierarchy developed for this purpose was used to select
the outcome to be reported (see Appendix S1).

Risk of bias in the individual studies

To assess the risk of bias in the RCTs, the current revised version
of the Cochrane Risk-of-Bias Tool (RoB 2) for randomized trials
was used® and the ROBINS-I tool for nonrandomized intervention
studies.*® Each study was assessed by 1 author (M.A.V)) using
the criteria “low risk,” “some concerns,” and “high risk,” whereas
a second author (C.W.) independently reviewed the assessments
made.?’ Visualization of the risk-of-bias assessment was created
using the robvis tool.*®

Synthesis of the results

Due to a high heterogeneity of the included studies, both on a
methodological level (inclusion of RCTs and nonrandomized stud-
ies of interventions, continuous and binary outcome data) and on
a clinical level (regarding PICO elements, eg, active and passive
comparison groups, different outcome measures and measure-
ment time points), as well as missing data to calculate standard-
ized effect sizes, conducting a meta-analysis was not possible
Alternatively, a narrative synthesis was used in which the results
of individual studies are reported descriptively and synthesized in
their entirety with the goal of exploring, interpreting, and finding
explanations for the study findings.°
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[ Identification of studies via databases and registers ] [ Identification of studies via other methods ]
Records (n=1.683) identified from: Records (n=1.502) identified from:
- Cochrane Library | - Medline (n=490) - Reference lists of similar reviews (n=605)
< Records removed before
.g CENTRAL (n=458) | - Psycinfo (n=104) screening: - Reference lists of full text selection
S - CT.gov (n=169) - SportDISCUS ; (n=362)
= - EconlLit (n=43) (n=90) - Duplicate records removed - Forward-Screening (n=168)
3 -EU-CTR (n=16) - Web of Science - “Similar-articles™ Search feature (n=367)
= - Google Scholar (n=236)
(n=50) - WHO ICTRP (n=27)
'
—
Records screened (n=1.130) | Records excluded (n=1.086)
v
v
Reports sought for Reports not
Reports not retrieved (n=0 . & > A 3
- Reports sought for retrieval (n=44) | | (°=0) retrieval (n=13) retrieved (n=0)
=
§ Reports excluded (n=38) l
g v - Population: 7 (5 no workplace setting,
2 mixed cohort) Reports assessed for .| Reports
Reports assessed for eligibility _| - Intervention: 4 (2 wrong incentive eligibility (n=13) excluded (n=10)
(n=44) “| design, 2 Multicomponent - Population: 8
Intervention) (noworkplace
- Comparator: 2 (no control group) setting)
- Outcome: 14 (no physical activity) - Intervention: 1
- Study design:5 (3 Cohort studies, (wrong incentive
1 case study, 1 Review) design)
— - Other: 6 (2 Congress Papers, 1 - Comparator: 1
'3 Study protocol, 1 no peerreview, 1
] Studies included in review (n=6) Duplicate, 1 study not completed)
E Reports of included studies (n=9) <
=)

Figure 1. PRISMA flowchart.

Assessment of the quality of the body of evidence

The GRADE approach was used to assess the quality of evidence
from all studies on the outcome physical activity. The quality of
the evidence in studies with a randomized controlled design is
initially classified as high, with limitations within 5 factors (“risk
of bias,” “inconsistency,” “indirectness,” “imprecision,” “publication
bias”) that can lead to downgrading of quality. Observational
studies, on the other hand, are initially assessed with a low quality
score, but can be upgraded based on 3 characteristics (‘large
effect,” “dose-response,” “all plausible confounding”). In order to
apply the GRADE approach, even when a meta-analysis is not
performed but data are summarized in a narrative manner, as
in the present review, the guidance of Murad et al*! was used in
assessing the quality of evidence. This procedure was performed
by one author (M.A.V.), and a second author (C.W.,) verified this
independently.

”«

Results

Study selection

A total of 1683 articles were identified by the search carried
out on June 17, 2022 in the described databases and registers.
After removing duplicates and screening for title and abstract, 44
full-text study reports were screened for eligibility, of which 38
were excluded. In the manual search (see above) 1502 additional
articles could be identified and screened. In this way, the full texts
of 13 additional study reports were checked. Ten of these were
excluded. Thus, 6 studies were identified for review, of which 2
studies represented 5 reports (ie, 9 study reports in total). The flow
diagram provided in Figure 1 provides an overview of the number

of search results after each screening step and the reason for the
elimination of the respective articles.

Study characteristics

Table 1 describes the characteristics of the 6 included studies.
The population (n=2646) consisted of employees of companies,
universities, and government agencies. Three studies reported
that employees performed mostly sedentary office jobs. The aver-
age age of the populations ranged from 35.5 to 43.3 years. The
outcome was reported on daily step count, the proportion of
participants with at least 1 gym visit per week, and minutes
of physical activity per day. The outcome measurements took
place after the intervention and after the follow-up period. The
intervention duration of the individual studies varied between 1
and 6 months, and the duration of the follow-up period between
2 and 12 months. In 2 studies, the outcome was investigated
depending on the membership status before the intervention
(nonmembers or members). Three studies measured physical
activity in the workplace setting.*?** The 3 other studies recorded
activity throughout the day, both at workplace and during leisure
time.”’#>+4¢ Table 2 summarizes the individual intervention com-
ponents of all studies to enable a clear comparison between the
studies.”

Risk of bias

The results of the risk-of-bias assessment are shown in Figures 2
and 3. The studies assessed using the RoB 2 tool (Figure 2) were
rated in the overall assessment as follows: 1 study with a low risk
for bias, 2 with some concerns, and 3 with a high risk. To make it
easier to understand which factors led to the overall assessment
at each study level, the assessment of each domain is presented
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Figure 3. Risk of bias in nonrandomized studies of interventions (ROBINS-I) graph.

in more detail below.” Detailed justifications can be found in
Appendix S3.

In domain 1 (bias due to the randomization process), 2 studies
provided no information about allocation sequence and about
allocation sequence concealment, which is why they were rated as
“some concerns.” Because both participants and study coordina-
tors could not be blinded due to the nature of the interventions, in
domain 2 the classification “some concerns” occurred in 4 of the
5 studies assessed by RoB 2 tool. A high-risk assessment could
be dispensed with because an intention-to-treat (ITT) analysis
ensured that all participants were analyzed in the group to which
they were initially assigned.®® Only in 1 study could a low-risk
assessment be made by examining the study protocol. A high
risk of bias was found in the third domain in 3 studies. This was
because despite the fact that less than 95% of the outcome data
were available, the authors had not conducted analyses to show
how the lack of these may bias the results.*> Likewise, no reasons
were provided for participant dropouts. A further classification
of “some concerns” was made in domain 4 (bias due to outcome
measurement) for a study in which there were doubts about
the appropriateness of the measurement methodology. Due to
missing study protocols, no statement could be made about the
intended outcome measures and analysis methods in domain 5
(bias due to selection of the reported outcome). This resulted in a
classification of “some concerns” for 4 of the 5 studies.

The study evaluated with the ROBINS-I tool was classified
as moderate risk in the overall assessment (see Figure 3). This
means that the study was robust, but not “comparable to a well-
conducted RCT.”*® Reasons for this classification were due to a
missing study protocol (moderate risk in domain 3) and the fact
that participants could not be blinded (moderate risk in domain 6).
Lack of information about the dropout of the participants as well

as about the handling of the missing data led to the classification
of “no information” in domain 5.

Results of the individual studies

The 6 included studies could be divided into 2 studies with finan-
cial incentives for gym visits*>** and 4 studies with financial
incentives for achieving activity goals.?’-*#-%% Financial incentives
for gym visits were given in the form of vouchers or cash, with
maximum incentive amounts ranging from 80 US dollars (USD)
to 160 USD. Both studies differentiated participants into non-
members or members according to membership status before
the intervention and compared their intervention groups with
passive control groups who were not motivated financially or
otherwise to increase their physical activity. In both studies, it
was shown that the proportion of nonmembers or members of an
intervention group who exercised at least once a week in the gym
was significantly higher than the proportion of the control groups.
Although this could be observed for all intervention groups at the
time after the intervention, regardless of the varying level and
duration of the incentive, an inconsistent picture emerged after
the follow-up phase: the constant financial incentive of 10 USD
per gym visit over a longer period of 8 weeks also led to increased
use of the gym in the long term (the nonmembers increased use
by 3.6 percentage points compared with the control group, the
members increased use by 9.3 percentage points; P <.05, P <.001,
respectively). However, due to the lack of statistical data, it was
not possible to make a statement about the size of the effect.
The studies that financially rewarded the achievement of pre-
determined activity goals used daily as well as weekly step goals,
weekly action plans to be completed, and minutes of physical
activity as criteria for the financial incentives. These were issued
in the form of vouchers as well as cash. Three of the 4 studies
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compared their intervention groups with active control groups
that underwent the same intervention only without financial
incentives. Of the 3 studies with active control groups, only one?’
reported a positive effect of financial incentives on physical activ-
ity at both measurement time points: During the 4-week follow-
up period, the intervention group had an increase from baseline
of 1793 (SD = 2408.72) daily steps, which is higher than the
control group’s 686 (SD = 2887.62) daily steps. Another study
with a passive control group*® found higher physical activity
in the intervention group in the form of 1050 steps per day
(95% CI, 600-1490) compared with the control group after a 6-
month intervention period (P <.0001). Even after the 12-month
follow-up period, a difference of 500 steps per day (95% CI, 50-
960) was observed between the intervention and the control group
(P <.05). An overview of the individual study results and their
statistical significance is provided in Table 3.

Results of the syntheses

Across all studies, the majority (4 out of 6) reported statistically
significant results regarding the impact of financial incentives on
physical activity during the incentive period.?’-4?:*346 Given the
overall small number of included studies, the 2 studies whose
results are not statistically significant represent a non-negligible,
relatively high proportion of the total number of articles exam-
ined, accounting for one-third of the total. For this reason, a mixed
picture of results can be assumed here, although statistically
nonsignificant results do not necessarily mean that there is no
effect.”” A closer look at the results of the follow-up periods
reveals an even more heterogeneous picture: Here, only the inter-
vention groups from the studies by Finkelstein et al and Omran
etal, as well as intervention group (IG) 1 from the study by Carrera
et al and the nonmembers of the IG from the study by Royer et al
show statistically significant results.?/42:43:46

In summary, it can be stated that short-term effects of financial
incentives on physical activity can be observed in the context of
occupational health management, although their unambiguity is
questionable.

Assessment of the quality of the body of evidence

The quality of the evidence was rated as “moderate”. The down-
grading of the quality of evidence by 1 level is mainly because
the risk of bias was rated as “severe” across all studies.*® Among
others, 2 studies stood out as having concerns or high risk of bias
across all criteria of this domain, in addition to having relatively
large sample sizes (n=1633).*>*> Accordingly, the proportion of
studies with high risk of bias was sufficient to weaken confi-
dence in the results and influence interpretation of the results.
A summary overview regarding the risk of bias of the studies is
presented in Appendix S3. In addition, it should be noted that
the quasi-experimental study by Hunter et al** was more similar
to a cluster-randomized trial than an observational study, which
means that the initial study quality was classified as moderate
rather than low due to the study design,* and thus it is included
in the assessment of GRADE ranges.

Discussion
Summary of evidence

The aim of this systematic review was to investigate the effects
of financial incentives on physical activity for employees in the
context of workplace health promotion. Both short-term and long-
term effects of financial incentives on physical activity were con-
sidered. The results of the 6 studies included to explore this topic
showed a heterogeneous picture, based on moderate evidence.

Table 3. Overview of the individual study results.
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Abbreviations: APT, action planning tool; FI, financial incentives; IG, intervention group; M, members; NM, nonmembers; PA, physical activity; PAL, physical activity loyalty; <>, no effect on physical activity; 1, increase

in physical activity.
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Through the use of financial incentives, an increase in physical
activity and visits to fitness facilities was initially recorded in most
cases. With regard to the follow-up time, some studies continued
to show an increased activity or participation rate, whereas others
showed a decrease. Despite the difficulty in making a definitive
statement about the topic examined in this review, financial
incentives appear to increase physical activity, especially in the
short term.

Adams et al?® developed different domains for describing inter-
ventions that are intended to influence the health behavior of
individuals with financial incentives. A crucial factor seems to
be the type and amount of the incentive as well as the imme-
diacy between the performance of the required criterion and the
payment of the incentive. In addition, a possible influence of the
duration of the interventions is discussed. When assessing the
incentive level as an influencing factor, the economic background
of the participants must also be taken into account. For this
purpose, the purchasing power-adjusted gross domestic product
(GDP) per capita of those countries in which the studies were car-
ried out is taken and related to the maximum financial incentive
to be received from the respective study. For better comparability,
the corresponding national currencies are converted into USD. It
is notable that in a country like Canada, with a comparatively
low purchasing power-adjusted GDP per capita of 47 903 Interna-
tional Dollars, even a relatively small financial incentive totaling
25 Canadian dollars (CAD; about 18.34 USD) had a beneficial
effect on physical activity?’ In contrast, in a country such as
Singapore, where purchasing power-adjusted GDP per capita is
much higher at 106 032 International Dollars, a response to the
intervention was achieved with a higher total financial incentive
of 780 Singapore dollars (SGD; approximately 577.01 USD).*® From
these 2 comparisons, it can be deduced that financial incentives
should be adjusted depending on the level of GDP per capita
adjusted for purchasing power in order to represent a relevant
incentive for the target population. However, a comparison of
the 3 studies conducted in the United States*?“** shows that
despite the same purchasing power-adjusted GDP per capita of
61505 International Dollars and similar financial incentives of 80-
160 USD, different results could be observed. There was also no
effectin the study by Hunter et al,** although the UK’s purchasing
power-adjusted GDP per capita of 45839 International Dollars
is lower than that of Canada, despite the maximum financial
incentive at 70 GBP (about 85.74 USD) being higher than those
in the study by Omran et al.”’ The assumption of Adams et al,*®
that people with low incomes are more likely to be motivated to
change their health behavior by lower financial incentives than
those with high incomes, can therefore neither be refuted nor
supported by the included studies. Other studies and reviews
also controversially report incentive level as an influencing factor.
Mitchell et al®® found in the subgroup analysis of their review that
higher incentives also led to greater effects on physical activity.
This contrasts with the observation of Giles et al' that as the
incentive value increases, the effect of the incentives diminishes.

The immediacy of a financial incentive describes how quickly
the incentives are offered after the behavior. As described (see
Table 2), this varied greatly between studies. Within the included
studies no connection could be established between the imme-
diacy of the financial incentive and the physical activity. This
contrasts with the observations made by Adams et al*® in their
study of financial incentives. Here, participants in the interven-
tion group with immediate rewards showed a significantly higher
step count compared with baseline than participants with delayed
rewards.

Similarly, no consistent conclusion can be drawn from the
included studies for the duration of the interventions during
which financial incentives were given. It becomes clear that a
response to the intervention was observed both at a shorter
duration of 1 or 2 months?’+4>43 and at a longer one of 6 months.*
Mitchell et al'® showed that the effects of financial incentives
on physical activity were greater the longer the interventions
were carried out. But for the studies included in this review,
such a relationship of effect size with duration of intervention
cannot be replicated, for the reasons stated above. In addition,
Mitchell et al*® found that 3 months may not be sufficient to
form new habits—a statement that cannot be supported based
on the follow-up results of the included studies, as studies with a
shorter intervention duration also showed statistically significant
results after follow-up measurement. The review included studies
with varying activity goals and types of physical activity. The
results of 2 studies on gym log-in frequency were predominantly
positive. However, in the other 4 studies, an increase in daily steps
or activity due to financial incentives was reported in only half.
This suggests that a single and short-time weekly goal, such as
a gym visit combined with a financial incentive, might be more
acceptable to employees. It must be emphasized, however, that
from the log-in frequencies alone, we do not obtain information
about the duration and intensity of physical activity, which would
be important from a health perspective. Therefore, incentives that
only target participation frequency are considered questionable.’®
The review therefore cannot conclude whether a specific type of
physical activity can be better increased by financial incentives.
In addition to knowledge about the treatment effects, policymak-
ers or companies may also be interested in cost-effectiveness.
However, this point was addressed only by Hunter et al.**. The
authors were unable to determine any cost-effectiveness as a
result of incentives due to a change in absenteeism. Other reviews
are also unable to make a clear recommendation due to limited
evidence.?® Only the effects of financial incentives were examined
in this review. Other reward systems, as described above, could be
effective, especially since various target groups within a setting
respond differently to incentives, as could be shown for women
and men.>! Further research is necessary.

Limitations at study level

When interpreting the results, it should be noted that the body
of evidence for all included studies was downgraded by 1 level to
moderate. Concerns exist, firstly, because of the serious impact of
risk of bias, which is mainly due to the lack of blinding, incom-
plete accounting of patients and outcome events, and selective
reporting. Secondly, concerns are due to the fact that the quality of
the evidence could not be assessed in the areas of “inconsistency”
and “insufficient precision.” This creates some uncertainty in the
evidence that should be considered in questions of applicability.

Limitations at review level

The following limitations of the review should be considered.
Firstly, most of the included studies lacked appropriate study pro-
tocols—queries to the study authors regarding this and missing
data remained mostly unanswered. Secondly, despite the exten-
sive literature search in databases, registers, and the gray lit-
erature, it cannot be assumed with certainty that all relevant
publications were found. Furthermore, due to a lack of financial
and time resources, only studies in English and German could be
included. Thirdly, because of the specific topic and the small num-
ber of studies conducted, nonrandomized controlled studies were
also included in the review. Fourthly, a relatively large variation
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in the study population (eg, in terms of age and gender) could be
observed. It should also be noted that both the direct (eg, daily
step count via pedometer) and indirect (gym visits via log-in data)
methods of measurement of the physical activity outcome were
compared as well as different types of physical activity interven-
tions. Moreover, half of the interventions only measured physical
activity at the workplace, whereas the other 3 studies measured
physical activity both at the workplace and during leisure time.
In addition, there are limitations in the synthesis of results due
to the fact that a meta-analysis could not be performed because
of the high heterogeneity of the individual studies and a lack of
data to calculate standardized effect sizes. In turn, interpretation
of the results through narrative synthesis did not allow us to draw
conclusions about the size and direction of the effect. Finally, the
lack of a protocol for the transparent presentation of all steps
performed in the review process as well as the lack of preregistra-
tion can be considered as a limitation. Apart from that, all other
recommendations of the PRISMA guidelines were followed and are
documented in detail and comprehensively in the Appendix S4.

Conclusions

The use of financial incentives in the workplace appears to have
the potential to increase physical activity, especially in the short
term. Characteristics of the population, such as gender and
economic background, as well as the type of incentive design
and their complex interactions with each other could influence
effectiveness. It is still unclear which incentive design in which
population leads to primarily sustainable improvements in physi-
cal activity behavior. This should be the subject of future research,
as should the question of the cost-effectiveness of financial
incentives.
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