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Background: Despite increasing access to treatment and screening, rates
of sexually transmitted and blood-borne infections (STBBI) continue to rise
in high-income countries. The high cost of undiagnosed and untreated
STBBI negatively affects individuals, health care systems, and societies. The
use of monetary and nonmonetary incentives may increase STBBI screening
uptake in high-income countries. Incentivized screening programs are most
effective when developed specific to context and target population.
Methods: Our review was performed according to the recommendations
of the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses statement and the Cochrane Handbook for Systematic Reviews
of Interventions. Inclusion criteria were as follows: English language, high-
income countries, primary research studies, and older than 16 years. Study
quality was assessed using Joanna Briggs Institute quality assessment tools.
Results: The search yielded 6219 abstracts. Thirteen articles met the
inclusion criteria. Studies took place in the United States, the United
Kingdom, and Australia. Populations screened included: postsecondary
and tertiary students, parolees or probationers, youth, and inner-city emer-
gency department patients. Incentivized STBBI screened were human im-
munodeficiency virus (n = 5), chlamydia (n = 7), and multiple infections
(n = 1). Incentives offered were monetary (cash/gift cards/not specified)
(n = 10), nonmonetary (n = 1), and mixed (n = 2). Both monetary and non-
monetary incentives enhance STBBI screening in high-income countries.
Conclusion: Incentivized screening programs are most effective when
developed specific to context and target population. Further research is
needed to analyze incentivized screening across similar study designs and
to evaluate long-term effectiveness.

D espite increasing access to treatment and screening, rates
of sexually transmitted and blood-borne infections (STBBI)

continue to rise in high-income countries.1,2 In the United States,
young people aged 15–24 years account for 50 percent of new STBBI
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each year.3 Higher STBBI rates exist amongmenwho have sexwith
men (MSM), people experiencing homelessness or incarceration,
Indigenous peoples, and other minority and racialized groups.4–7

The high cost of undiagnosed and untreated STBBI nega-
tively affects individuals, health care systems, and societies. To
curb transmission rates and prevent complications from infection,
most national public health agencies have implemented screening
programs and guidelines to encourage systematic STBBI screen-
ing. While guidelines vary across Canada, the United States, the
United Kingdom (UK), and Australia, yearly screening is recom-
mended in some countries for thosewho are under 30 and sexually
active, as well as anyone with a new sexual partner. Some guide-
lines recommend more frequent STBBI screening for higher-risk
groups.8–11 Despite guidelines, STBBI screening uptake remains
suboptimal in several countries; for example, even after implemen-
tation of the National Chlamydia Screening Programme in the UK,
only 20% of youth (29% of young women and 11% of young
men) were screened for Chlamydia in 2019.3,12

Interventions have been developed to increase STBBI screen-
ing uptake, including providing incentives for screening.13 Incentives
may work by increasing the perceived immediate benefits of STBBI
screening relative to perceived immediate risks. They may also pro-
vide positive reinforcement for engaging in the desired behavior.14

Finally, incentives may decrease perceived stigma by providing
clear external motivation for seeking screening.15 Incentives have
been shown to increase other health behaviors such as smoking
cessation and immunization.16 A systematic review published in
2014 found that incentivizing STBBI screening may be a useful
tool to increase screening rates, but recommended further research
in this area.17 Given continuing increases in STBBI and evaluation
of incentivized STBBI screening programs, an updated review of
the efficacy of these interventions was warranted. This systematic
contributed to the writing of the article, and all authors commented on
revised versions and approved the final article.
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Incentive-Based STBBI Screening
review was conducted to determine if patient incentives increase
STBBI screening uptake in high-income countries.

METHODS
Our review was conducted using the Preferred Reporting Items

for Systematic Reviews and Meta-Analyses (PRISMA) statement and
guidance from the Cochrane Handbook for Systematic Reviews of
Interventions.18,19 See Figure 1 (http://links.lww.com/OLQ/A801)
for the PRISMA flow diagram. The Prospero registration number
is CRD42021230365.

Data Sources and Search Strategy
Asystematic literature searchwas conducted by an experienced

health sciences librarian (MK) to identify all relevant published studies.
Searches were performed in the following databases: MEDLINE via
OVID (1946—June 16, 2020); EMBASE via OVID (1974—June 16,
2020); PsycINFO via OVID (1806—June 16, 2020); CINAHL via
EBSCOhost (1936—June 16, 2020); Scopus via Elsevier (1970—
June 16, 2020); Cochrane Library via Wiley (1992—June 16, 2020).

These databases were searched using a combination of nat-
ural language vocabulary and controlled terms (subject headings)
wherever they were available. Natural language terms were de-
rived from two main concepts: 1) STBBI, STI, and STD 2) finan-
cial incentives (see Appendix 1, http://links.lww.com/OLQ/A802,
for full search strategies by database). Other searches included
hand searches of the reference lists and forward citation searches
of articles. To increase the sensitivity of our search, publication
date or language restrictions were not applied.

Inclusion and Exclusion Criteria
Articles were included if they were: peer-reviewed, written

in English, published before June 2020, reflected primary research,
and focused on screening. Articles were excluded if their primary
focus was children and youth (younger than 16 years), results re-
trieval, treatment, behavioral change only, treatment adherence,
or provider incentive. We excluded low and low-middle-income
countries using theWorld Bank 2020 Classification following data
extraction and synthesis.20 Low and low-middle-income countries
are reported on in a separate manuscript. One study was an online
version duplicate and was excluded from the review.21

Quality Appraisal
All full text studies included were assessed using the Joanna

Briggs Institute assessment tools.22 No articles were excluded based
on quality, although some articles were flagged. See Appendix 2
(http://links.lww.com/OLQ/A803) for details on the quality appraisal.
Given the diversity of study design, population, and incentive, no
study data were pooled, and a meta-analysis was not possible.

Data Extraction and Synthesis
Data were initially extracted into a spreadsheet and subse-

quently summarized (see Supplementary File 1, http://links.lww.
com/OLQ/A804).

Patient and Public Involvement
No patient involved.

FINDINGS

Study Characteristics
Thirteen articles describing 11 distinct studies were included

in the review23–35s (two articles reported on data collected in
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other included studies),23,34s (Supplementary File 1, http://links.
lww.com/OLQ/A804).23,35s Five studies took place in the United
States,27,28,30,32s,34s five were located in Australia,23–26,33s and 3 took
place in the United Kingdom.29,31s,35s Populations screened included:
postsecondary/tertiary students,26,31s parolees or probationers,28,32s

young adults aged 15–30 years,23–25,29,35s inner-city emergency
department patients,27,30,34s and attendees of sex-on-premises
venues.33s

Themajority of studies (n = 7) took place in community set-
tings such as pharmacies,23,24 nonhealth care community agencies or
mobile screening units,25 community settings related to parole,28,32s

university residences,31s or mail-in screening.29 Five studies took
place in clinical settings such as general practitioners/primary care
offices,35s sexual health clinics,33s and hospital-based clinics or
emergency departments.27,30,34s One study employed a mix of
community and clinical settings.26

Study Design
Four of the included studieswere randomized control trials.29,32s

Four additional studies had a control or comparison group24,26,27,35s;
the remaining five did not have or specify a control group.23,25,28,33s,34s

We included two studies that collected only qualitative data.23,28

Avariety of incentive types and amounts were used through-
out the studies and included monetary, nonmonetary, or a combi-
nation of both. Nine studies used monetary incentives in the form
of either cash,23–25,30,34s or gift cards/vouchers.28,31s,32s,35s One
study noted a monetary incentive but did not specify type and
one study provided free entry to a sex-on-premises venue as a non-
monetary incentive.27,33s Two studies used both monetary and
nonmonetary incentives.26,29 Two studies included prize draws
or lotteries.29,35s

Control Groups and Effect of Incentives
Nine of the studies had a control or comparison group.24,26,27,29–

32s,34s,35s Of the nine studies that had a concurrent control or
comparison group and quantitatively evaluated incentive efficacy,
eight studies indicated incentives positively affect screening
uptake.24,26,27,30–32s,34s,35s Wagner et al.'s study compared a
model control group based on data collected by others.27,30,34s

Two studies reported that the incentive groups were between 2
and 3.4 times more likely to complete human immunodeficiency
virus (HIV) screening.27,32s Montoy et al30 reported that $5 and
$10 incentives increased screening uptake by 10.5% and 15%, re-
spectively; $1 did not increase screening. Based on the data from
Montoy et al,30 Wagner34s modeled that switching from no incen-
tive opt in screening to opt out incentivized screening could result
in up to a 41% increase in new HIV diagnosis. Overall, incentive
programs increased screening by 0.67% (confidence interval [0.1,
1.24], P = 0.02) in Zenner et al.35s regardless of type of incentive;
in Currie et al,26 screening increased from 22.9% (nonfinancial in-
centives) to 42.4% (financial incentives), although different methods
of recruitment were used in each phase. Of note, Currie et al24 did
not have a control group, but instead used data from the previous year
(median number of tests per month) as a comparison group, finding
a 190.9% increase in screening when incentives were used. Currie
et al24 found that their cash reward yielded a higher screening partic-
ipation rate than previously reported pharmacy-based studies; 93% of
samples were returned, 75% of which were from unique individuals.

Studies With No Control Group
The remainder of studies in our review did not have a

control or comparison group.23,25,28,33s Twenty-five percent of
participants approached in Denton and Lichtenstein's28 study with
opt-in incentivized screening agreed to screening, with 44.2%
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citing the gift card incentive as the main reason for accepting
screening. Parker et al's23 pharmacy-based incentive screening
program had a 99% sample return ratewith 74.6%being urine sam-
ples from unique individuals. Bowden et al25 achieved an overall
screening yield of 43.8% (range, 20–77%) using varying incentives
at community events. Stevens33s had a low uptake of incentivized
screening: of 244 cards distributed, 10 people accessed screening
(4.9% response rate).

Two qualitative studies evaluated the impact of incentives
on HIV screening and Chlamydia screening.23,28 In 1 study, 44.2%
of participants who accepted screening explicitly stated that theywere
at least partially motivated by the incentive.28 In the second study,
60% of questionnaire respondents felt that the incentive affected
their decision to have Chlamydia screening, whereas 23% of re-
spondents said they did not.23

Incentive Comparison
£5 vouchers resulted in a 22.8% kit return rate, whereas en-

try into a £200 lottery resulted in a 2.8% kit return rate, increasing
screening by 21.3% and 1.3%, respectively.31s Zenner et al35s re-
ported that voucher schemes increased screening by 2.35%; prize
draws did not significantly increase screening. Across a range of
community events, cash incentives were most efficient, achieving
a screening rate of nearly 24 individuals per hour.25 Although
Dolan and Rudisill29 found no statistically significant difference
among different incentive groups; as voucher value increased, in-
dividuals were less willing to take the risk of the lottery. Stevens
et al.'s33s low response rate may indicate entry cards to sex-on-
premises venues are not a significantly effective incentive; how-
ever, the initiative was low cost considering the high positivity rate
(20%). Framing the offer as a potential gain, highlighting the ben-
efits of screening (informing the participant they will receive a
prize if the kit was returned) was slightly more effective (10.5%
kit return rate) than loss-framing incentives, which emphasized
the cost of not participating (informing the participant they will
lose a prize if the kit is not returned) (7.1% kit return rate); how-
ever, it was not statistically significant (P = 0.069).31s Opt-out
screening, regardless of incentive, was found to have the greatest
effect on screening uptake compared with active-choice and opt-
in screening.30 Effectiveness can be further increased by adding fi-
nancial incentives to an opt-out strategy, with a marginal increase
to cost per diagnosis.34s

Context and Incentive Efficacy

Study Setting
According to Currie et al,24 offering Chlamydia screening

in pharmacies with cash incentives resulted in screening a large
number of young adults in a short period; city-based pharmacies
collected the majority (94.3%) of samples, as opposed to rural
pharmacies. Zenner et al35s found that study setting had a small ef-
fect on voucher scheme efficacy, with vouchers via post or out-
reach responsible for the greatest increase in screening coverage.
Bowden et al's25 screening yield was higher at tertiary campuses
than other venues combined, with the highest screening yield ob-
tained at a football club.

Demographics, Socioeconomic Status, and STBBI Risk
Currie et al24 found a 1.7:1male-to-female ratiowith incen-

tivized screening uptake, although women had a higher positivity
rate (highest among women aged 21 to 25 years). Parker et al23

found that menwere almost twice as likely aswomen to participate
in the study.Moremen thanwomen returned screening kitswhen a
voucher incentive was offered (male, 17.6% vs female, 8.3%);
400 Sexu
nonetheless, gender was not significant in the logistic regression.31s

In contrast, Zenner et al35s found that voucher schemes among
15- to 24-year-olds had a more pronounced effect in women
(3.18%) compared with men (1.55%).

Saxena et al32s reported older age to have aweak positive effect
onHIV screening; inDolan and Rudisill,29 younger age (15–19 years)
was associated with a decreased likelihood of sample return, al-
though this was unrelated to use of incentive. Conversely, in Parker
et al,23 cash payments had the greatest effect on women aged 21 to
24 years. Both Haukoos et al27 and Zenner et al35s found age had
no significant effect on incentivized screening uptake.

Dolan and Rudisill29 reported that lower socioeconomic
status was related to a decrease in sample return; however, any
effect of incentives was unrelated to socioeconomic status. Dolan
and Rudisill29 also found that those who previously tested positive
for Chlamydia were more likely to return samples. In Saxena
et al,32s participants who reported living with HIV at baseline
were less likely to be screened. In Haukoos et al,27 of individ-
uals deemed to be at risk for HIV, only 8% of high risk, 6% of
moderate risk, and 12% of low-risk patients completed counsel-
ing and screening.

Single individuals were least likely to get screened and those
married/living as married were 3.59 times more likely to complete
screening in the 1 study that evaluated marital status and screening
likelihood.32s Compared withWhite patients, African American pa-
tients were less likely to complete HIV screening after incentive use
was controlled for; to a lesser extent, Hispanic patients were also
less likely to complete screening than White patients.27 Denton
and Lichtenstein28 found that Black individuals were more likely
to volunteer for screening thanWhite individuals while 50% of total
participants in Saxena et al32s self-reported as Black ethnicity. Other
studies included in our review did not examine ethnicity in regard to
incentivized screening uptake.
DISCUSSION
In our systematic review of studies examining incentivized

screening for STBBI in high-income countries, we found that the
offer of any financial incentive resulted in an increase in screening
for STBBI. Our findings provide an update to a 2014 systematic
review of incentives for HIV/STI screening by Lee and colleagues,17

who showed that incentives increased uptake of screening, par-
ticularly in nonclinical settings. Their review included four stud-
ies in middle to low income countries, which was not the focus
of our review.

Establishing the location of screening sites should be
guided by local epidemiology. The relative efficiency of different
screening sites is an important component of the evaluation of a
screening program but is reported in very few studies. According
to Currie et al,24 offering Chlamydia screening in pharmacies, es-
pecially in urban settings with cash incentives, resulted in screen-
ing a large number of young adults in a short period. There are
many factors which make community pharmacies an attractive lo-
cation to offer Chlamydia screening; they are conveniently located,
open long hours, supervised by regulated primary healthcare pro-
viders, and no appointments are needed. Zenner et al35s found that
study setting had only a small effect on voucher scheme efficacy,
with vouchers via post or outreach responsible for the greatest
increase in screening coverage.

Gender and age appear to play a role in incentivizing screen-
ing in some studies. In our review, 2 studies found that men had a
higher incentivized screening uptake,24 were more likely to partici-
pate in the study,23 and were more likely to return screening kits.31s

However, these differences may also be affected by age and gen-
der.23,35s Two other studies found age had no significant effect on
ally Transmitted Diseases • Volume 49, Number 6, June 2022



Incentive-Based STBBI Screening
incentivized screening uptake.27,35s Few studies have examined the
role of ethnicity in incentivized screening.27,28 Single individuals
were least likely to get screened.32s This is inconsistent with a previ-
ous study which reported that nonmarital relationships are associ-
ated with a higher likelihood of HIV screening.36s

Financial incentives have been predicted to bemore effective in
motivating behavior change in the most deprived.38s Cash or voucher
incentives were more effective than prize draws or lotteries at increas-
ing screening. The most common incentive used across all studies
was $10 in the country of study's currency.23–26,28,30,32s,34s,35s

The larger overall effect sizes of cash/vouchers could reflect a
higher perceived value of vouchers compared with prize draws,
in keeping with previous literature.39s–41s Our findings support
economic and psychological hypotheses such as incentives
working to increase the short term benefits when compared
with costs.31s They also align with findings in other areas of health
promotion research such as the impact of incentives onweight loss
and smoking cessation.17,42s,43s However, as regular, ongoing
STBBI screening is recommended in most high-income countries,
it is important to note that our study examined only initial screen-
ing uptake. In addition to enhancing screening, participants in one
study also discussed how the incentive facilitated discussions
about Chlamydia screening with peers and in the workplace.23,45s

It is evident that context was important and almost all the studies
explicitly discussed rationale for the setting in which incentivized
screening was implemented, often tailored to their target popula-
tion. This influenced the choices of setting up screening programs
particularly in community sites. With attention to the target popu-
lation, it was important to engage in peer recruitment or via word
of mouth.26 Incentives provide an opportunity to potentially in-
crease uptake in underrepresented and high-priority groups who
pose the greatest risk to public health.44s The majority of included
studies used incentives to increase STBBI screening in target
groups by selectively offering incentives to participants who met
inclusion criteria (ie, young adults, parolees); however, targeted
incentives can reveal a sense of unfairness for clients.44s,45s

Ethical concerns have been expressed about the use of
incentives for STBBI screening and health-related behaviors
in general, regardless of their efficacy. One of the most com-
monly cited concerns around incentivizing health behaviors is
obtaining autonomous, informed consent and avoiding coer-
cion.45s While incentives have been argued to show respect and
value for the time of clients, health care providers involved in
HIV care have reported concerns around the unintended conse-
quences of incentives, and the strain they place on the therapeutic
relationship, which can feel more transactional than relational and
intensify power imbalances when used.44s,46s Incentives may also
result in fragmentation of care as clients engage in care according
to which clinics provide incentives.44s

Several policy and program recommendations were evident
as part of this review. Access issues must be considered in relation
to equity.25 The effectiveness of incentives is also highly depen-
dent on context and should be guided by local epidemiology.25,29

Cash incentives should be considered for increasing uptake of
screening.23,28 Point-of-care screening may be particularly effective
for young adults, as is using current communication technology.26,27

Denton and Lichtenstein28 denote that partnerships between dif-
ferent sectors (ie, law enforcement and health) can enhance access
to screening, especially for underserved populations. In addition,
diverse community sites, including pharmacies, should be con-
sidered for screening.23,24 At other sites, such as emergency de-
partments where high-risk patients are prevalent, intermittent
screening programs may increase access to screening without
increasing workflow.24 It is critical to involve the target population
in tailoring incentives to maximize efficacy of the intervention.30
Sexually Transmitted Diseases • Volume 49, Number 6, June 2022
Other recommendations focused on making screening mandatory
and moving from opt-in to opt-out screening or including active-
choice options.28,30,34s

Our review also highlights some research priorities. There
is an urgent need to design randomized studies that compare diverse
incentives, in a variety of community settings and geographic loca-
tions.25 It is also important to differentiate the effectiveness of targeted
incentives in diverse at-risk populations.29 Further research should
also examine the effects of incentives using different magnitudes of
reinforcement.32s Finally, future studies should assess if engagement
in care, treatment, and long-term behavior changes (ie, continued reg-
ular screening) are also achieved with incentives.

The main limitation of this review is the small number of
studies and associated lack of statistical power to compare find-
ings. Given our teams composition, we were only able to review
articles published in English. In addition due to the diversity of
study design, population under study, and incentive used, we were
unable to pool data or conduct a meta-analysis. Based on the qual-
ity assessment, all studies were included; however, some studies
lacked the details necessary to engage in a comprehensive quality
assessment. Further, our results cannot be generalized to middle
and low-income countries as only articles conducting research in
high-income countries were included. Insufficient data were avail-
able in the included studies to assess the screening positivity rates,
treatment, or linkage to care, as well as to assess the limitations of
diverse screening sites. Incentive amounts may not be comparable
across geography and time as value depended on the currency of
screening study country.

Increasing STBBI screening uptake remains both a chal-
lenge and a global priority. Our systematic review of incentive-
based screening for STBBI in high-income countries identified
13 articles (11 distinct studies) and found that both monetary
and nonmonetary incentives enhance STBBI screening uptake in
high-income countries. Incentivized screening programs are most
effective when developed based on local epidemiology and are
specific to the context and target population. The heterogeneity
of studies highlights the need for further research to design ran-
domized studies that compare diverse incentives in a variety of
community settings and geographic locations. Finally, given the
ethical implications of incentivized care, it is essential to involve
care providers and the target population when designing incentiv-
ized screening programs.
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