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Abstract: Chlamydia and gonorrhea are 2 of the most common bacterial
sexually transmitted infections (STIs) worldwide. Rising chlamydia and
gonorrhea rates along with increased closing of STI clinics has led many
to seek STI testing in clinical settings such as urgent cares and walk-in
clinics. However, with competing priorities, providing effective and effi-
cient STI care can be difficult in these settings. This has left a growing need
for the implementation of novel STI screening programs in other clinical
settings. This review summarizes previous studies that have evaluated the
clinical implementation of chlamydia and gonorrhea screening programs
in these settings. Literature from January 2015 to February 2020 regarding
the implementation or evaluation of STI screening programs in clinical set-
tings was reviewed. Constructs from the Capability, Opportunity, Motivation,
and Behavior model were used to organize results, as this model can aid in
identifying specific strategies for behavior/process change interventions.
We found that multiple STI screening programs have been implemented
and evaluated in 5 different countries and multiple health care facilities in-
cluding sexual health clinics, urgent cares, walk-in clinics, and university
health clinics. When implementing new STI screening programs, sample-
first, test-and-go services and molecular point-of-care (POC) testing ap-
proaches were found to be effective in increasing screening and reducing
costs and time to treatment. At the health care systems level, these programs
can help reduce STI screening costs and generate additional revenue for
clinics. At the provider level, clear communication and guidance can help
clinical and administrative staff in adopting new screening programs. Finally,
at the patient level, new programs can reduce time to treatment and travel
costs in visiting clinics multiple times for testing and treatment services.
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C hlamydia trachomatis andNeisseria gonorrhoeae are 2 of the
most commonly diagnosed bacterial sexually transmitted

infections (STIs) in the United States and worldwide.1,2 An
estimated 2.9 million cases of chlamydia and 820,000 cases
of gonorrhea occur each year in the United States, with un-
treated infections leading to negative reproductive health out-
comes, such as pelvic inflammatory disease and infertility among
women.1 The annual medical costs for STIs are estimated to ex-
ceed $16 billion,3 which represents a significant public health bur-
den of both financial costs and reproductive health outcomes.

Rising chlamydia and gonorrhea infection rates have increased
the demand for testing and treatment services.4 However, although
demand for services has increased, funding for STI and sexual health
centers has decreased, leading to a gap in health care services.5,6 The
lack of STI care centers has led many people to seek sexual health
services at other clinics, such as primary care, urgent care, walk-in
clinics, and emergency departments.7,8 There aremultiple obstacles in
providing effective STI diagnosis and treatment in these settings in-
cluding insufficient time, lack of training, and challenges with patient
follow-up.7 Clinic capacity has been stretched even further as health
care providers have focused services on SARS-CoV2 response efforts
over the last year, pointing to a great need of novel STI screening
programs that can be effectively implemented in clinical settings.

Sexually transmitted infection screening programs are
critical in identifying infections that do not result in symptoms
and ensuring timely treatment. When implemented effectively,
STI screening programs can decrease the time between diagnosis
and treatment, limiting the transmission of future infections.9 In ad-
dition, with advancements in STI diagnostics, screening programs
have the ability to guide treatment more accurately and support an-
timicrobial stewardship. Despite the advancement in screening and
diagnostics programs, few clinics have implemented these novel
STI screening technologies because of concerns related to clinic
flow, funding for new processes, and staffing concerns. This has
created a need to better understand how new STI screening tech-
nologies can be most effectively implemented in clinical settings.

We aimed to summarize work that has evaluated clinical
implementation of chlamydia and gonorrhea screening programs
and adoption of new technologies and have organized our review
based on the theoretical constructs of the Capability, Opportunity,
Motivation, and Behavior (COM-B) model to examine behavior
and outcomes that would affect the implementation of chlamydia
and gonorrhea screening programs with a focus on clinic flow
changes and adoption of POC testing.10,11 The changes required
to fully adopt new STI screening programs will need to occur at
the levels of the health care system, provider/clinic, and patient.
The outcomes of these process changeswill have an impact at each
of these levels.
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STI Screening Framed in the COM-B Model
METHODS

Theoretical Framework
Implementing new chlamydia and gonorrhea screening

programs in a clinical setting requires behavior change at the sys-
tem, provider, and patient levels for these new services to be effec-
tive in diagnosing infections in an acceptable and cost-effective
manner. Theories such as the COM-B model aid in examining be-
haviors that will encourage the adoption of new screening pro-
grams. The COM-B model is a theory that posits that for any
behavior to occur there is an interaction between 3 components:
capability, opportunity, and motivation. In this review, we use this
model to examine the interaction of these 3 components at the
health care system, provider, and patient level. Capability comprises
the psychological (e.g., knowledge on screening technologies) and
physical abilities (e.g., skills in operating new screening technolo-
gies) that help facilitate the implementation of screening programs.
Opportunity includes the social (e.g., impact on providing services)
and physical (e.g., financial resources and clinic space) opportuni-
ties for implementing programs. Finally, motivation is the automatic
(e.g., desire to decrease STI burden) and reflective (e.g., evaluation
of screening programs) motivating factors behind implementing a
screening program.12,13 These constructs each occur at 3 levels:
the system level, which we will describe mainly in terms of health
care systems and policies, the provider level (into which we include
clinical processes), and the patient level. In addition, COM-B lies at
the center of the behavior change wheel, which identifies specific
strategies for behavior change interventions.12 COM-B has been ap-
plied to design behavior change interventions in many contexts in-
cluding the identification of barriers and facilitators to chlamydia
testing in general practice.11 Therefore, COM-B can aid in examin-
ing health behaviors and the implementation of behavior change in-
terventions at both the individual and organizational levels and
provide a framework for synthesizing evidence for this review.
Eligibility Criteria
Eligible studies had to explore implementation of chla-

mydia or gonorrhea POC testing in a clinical setting. A population
was not specified as we wanted this review to incorporate imple-
mentation strategies for diverse groups. Studies had to be in En-
glish, be peer-reviewed, focus on chlamydia or gonorrhea, and
include postimplementation quantitative or qualitative metrics.
Implementation metrics pertaining to optimizing clinic flow or
views toward POC testing were required. Studies conducted in
countries where health care delivery systems were dissimilar to
the United States were included in this study to provide additional
perspectives as to how STI testing programs can be better imple-
mented in various settings. Studies reporting research protocols
were excluded from this study if postimplementation metrics were
not provided.
Search Strategy
Six databases (PubMed, Embase, CINAHL, Scopus,

Cochrane Library, and HSRProj) were searched from January 2015
to February 2020. Search terms, incorporating database-specific sub-
ject headings and title/abstract keywords, focused on the following
concepts: implementation science, sexually transmitted diseases,
mass screening, and office visits/primary care. Detailed search strate-
gies are available upon request. Three authors (A.F., D.D., B.V.D.P.)
independently screened all titles and abstracts against the prespecified
inclusion and exclusion criteria and agreed on the selection of articles
to be obtained for full text.
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Data Synthesis and Analysis
Thematic analysis was used to identify prominent themes.

Themes were refined through discussion and iterative comparison
among the authors to ensure that they accurately reflected the
material. Themes were organized based on constructs from the
COM-B model (Fig. 1).
RESULTS

Search and Review Outcomes
We reviewed 590 citations and identified 541 abstracts or

articles for further review after removing duplicates. Of those,
518 did not meet the required inclusion criteria, leaving 23 for fur-
ther review. Full-text articles were read for articles that met the in-
clusion criteria, and 10 were excluded because they were not
focused on evaluating a chlamydia or gonorrhea screening pro-
gram in a clinical setting. One additional study was identified
through bibliography search, resulting in a total of 14 articles be-
ing included for this review (Fig. 2). Six studies discussed adop-
tion of improved technology, 3 included implementation effects
on treatment accuracy, 8 described revised clinic flow, and 4
assessed testing attitudes. Several articles covered more than one
of these topics.

Study Locations
Studies in this review originate from 5 countries and were

performed at 8 different health care facilities. One study was con-
ducted in Australia at a sexual health clinic14; 1 in South Africa in
an infectious disease clinic15; 2 in Canada, 1 at a walk-in clinic,16

and 1 at an STI clinic17; 4 studies were conducted in the United
Kingdom: 2 in general practice settings,18,19 and 2 at a single
sexual health clinic20,21; and 6 studies were conducted in the
United States, with 2 at an HIV care clinic,22,23 1 at an urgent
care,24 1 at a primary care clinic,25 1 at a university student
health clinic,26 and 1 that used multiple sites including local
clinics, private care practices, and a university setting.27

Revised Clinic Flow

Electronic Health Systems (Factors Related to
Opportunity Building at the Health Care Systems Level)

As the use of electronic health systems grows in clinical
settings, there is a need to understand how to use these systems
to improve STI screening programs. Chadwick et al.16 created a
standardized, computer-generated laboratory order sheet to reduce
incomplete testing and changed their testing policy from “opt-in”
to “opt-out.” This program led to an STI testing rate increase from
5.5% to 45.2%. In addition, Karas et al.25 implemented the use of
an electronic health record–based clinical decision support tool to
increase annual chlamydia screening in a primary care pediatric
network. This system provided alerts for sexually active females
presenting for well care visits who had not had an annual chla-
mydia screening. After the implementation of this program, ad-
olescent girls were 2.143 times more likely to be screened for
chlamydia. These studies illustrate the impact that electronic
health systems can have on promoting STI screening programs
both at the health care system and patient levels. The use of
computer-generated laboratory sheets, electronic health records,
and other electronic systems can help clinics in following STI
screening recommendations by implementing reminders into their
systems. Following screening recommendations will be especially
beneficial for women, who are disproportionately burdened by
STI sequelae.
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Figure 1. Outcomes associated with implementing POC testing at the societal, provider, and patient levels.

Footman et al.
Sample Collection (Factors Related to Capability at
the Provider and Patient Levels)

Sample collection methods can serve as a barrier for many
people in accessing and accurately diagnosing STIs. Self-testing
programs provide patients with the confidentiality and comfort
of collecting their own specimen and relieve discomfort experi-
enced by both patient and provider in physical examinations.
Barbee et al.22 implemented a self-sampling program in an HIV
clinic and found that patients reported that availability of this pro-
gram increased their frequency of being tested. In addition, through
this program testing coverage increased, including a 32% increase in
pharyngeal testing from 444 to 586 tests performed and a 33% in-
crease in rectal testing from 390 to 520 tests performed. Overall,
there were 47% and 50% increased yields for the detection of chla-
mydia and gonorrhea infections, respectively, when compared with
baseline data. They also found that instructional posters with pic-
tures that provided guidance on self-collection techniques were
found to be extremely helpful for patients.

Tat et al.23 also implemented an STI self-testing program.
In this program, patients could request self-testing without an ap-
pointment or clinicians could recommend the self-testing program
at the end of a regular visit. Clinicians found this program saved
them time from filling out paperwork and collecting samples,
allowedmore patient privacy, and increased patient access to testing.
However, a lack of clarity regarding communicating directions
about self-testing to patients created confusion and resulted in incor-
rect placement of labels when patients turned in their specimen.

Patients from both studies found self-testing programs in-
creased STI testing availability and frequency of testing.When clinics
are implementing these self-testing programs, it will be important to
design policies that clearly state whom, whether clinical or adminis-
trative staff, is overseeing this process and providing instructions to
patients. As seen with the study by Tat et al., lack of clear commu-
nication and guidance can create roadblocks in programs that have
the potential to be beneficial and time saving. Overall, self-testing
S60 Sexually
programs have the ability to increase patient engagement with STI
services, the number of tests performed, and case detection.

In settings where self-testing programs are not yet available,
implementing new testing policies and programs can help in diagnos-
ing infections quickly and reduce infection duration. Gratrix et al.17

implemented an express testing criterion at a Canadian STI clinic
where patients who reported being asymptomatic, had not had a con-
tact of an STI, had not had receptive anal intercourse since their last
testing visit, and had no history of sexual assault in the last 2 weeks
were able to forgo a physical examination and receive STI/HIV test-
ing. Through this program, there was a significant increase in the di-
agnosis of chlamydia, gonorrhea, and syphilis infections compared
with standard of care. This study was able to show that by eliminating
the physical examination, clinics can appropriately treat those at lower
risk for STIs. In addition, this method saved a median of 9 minutes
per male visits and 13 minutes per female visit. The time saved could
then be used to serve additional patients. Chowet al.14 implemented a
test-and-go (TAG) service where a nurse collects blood and throat
swabs, and the patient collects their own urine and rectal samples to
drop-off and leave at the clinic. Testing results were then provided a
week later. TAGdecreased themedianwaiting time by about 44.5mi-
nutes and themedian consultation time by 8.7minutes, allowing for 3
additional consultations per hour when compared with routine con-
sultation service. However, this program did not allow treatment to
occur any earlier, which could allow further STI transmission. A pro-
gram such as this one could be extremely beneficial for populations
with low STI prevalence levels or for populations trying to increase
initial STI testing services appointments.

Improved Technologies

Financial Considerations (Factors Related to
Opportunity at the Health Care System Levels)

Financial costs of new STI screening programs play a sig-
nificant role in implementation of process change. One example
Transmitted Diseases • Volume 48, Number 8S, August 2021



Figure 2. Flowchart of study selection.

STI Screening Framed in the COM-B Model
is concern over POC tests, withmany believing that new diagnostics
and assay kits are more expensive than traditional laboratory-based
testing and will be prohibitive for programs operating on a limited
or controlled budget. Fisk et al.24 found the opposite to be true
and that by using the GeneXpert (Cepheid, Sunnyvale, CA)28

nucleic acid amplification test (NAAT), on-site, at an urgent care,
$18,0000–$25,000 could be generated in annual revenue from test
reimbursement. Their analysis used both the minimum reimburse-
ment projection and the median projection, which suggests that this
may be a conservative estimate of the positive impact of adoption of
a POC test for clinical settings with the capacity to bill third-party
payers. This also suggests that public health departments might be
able to adopt these tests because many publicly funded STI clinics
now bill third-party payers. Thus, at both the health care system
Sexually Transmitted Diseases • Volume 48, Number 8S, August 20
level and the individual practice level, these tests may prove to be
cost-rational.

NAAT POC testing allows for same-day testing and treat-
ment services, which could aid in lowering STI screening program
costs by reducing repeat visits. Keizur et al. used the GeneXpert
assay when implementing a same-day testing and treatment pro-
gram among gay, bisexual, transgender, and homeless youth. They
found that this program led to a decrease in reinfections from 20%
before implementing this program to 12% (prevalence ratio, 0.60;
95% CI, 0.33–1.09) after implementation. Thus, return visits for
initial treatment and visits due to reinfection were reduced. As a re-
sult, by providing same-day testing and treatment services, repeat
visits are lowered and the overall costs to the health care system for
STI care are reduced. At the patient level, access to STI services
21 S61
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remains a barrier for many people, especially sexual minorities,
who may have limited time and ability to visit health care cen-
ters multiple times. Therefore, by providing same-day testing
and treatment services, and reducing patients need to return to
clinic for treatment or repeat testing, patients could see a reduc-
tion in travel and medical costs.

For practices that are not equipped to implement POC
NAAT tests, self-sampling has shown to be cost-effective when
implementing new STI screening programs. Gratrix et al.17 re-
ported on the implementation of triage criteria for express visits
with self-sampling at a Canadian STI clinic. This program saved
approximately CA$7.41 per male visit and CA$10.55 per female
visits, resulting in cost savings estimated at CA$40,000 over the
course of the 13-month study. Therefore, new STI programs can
help in reducing costs, generating income, and lessen patient fi-
nancial costs from traveling to clinics multiple times.

Diagnostic Running Time (Factors Related to
Opportunity at the Provider and Motivation at the
Patient Level)

To be implemented efficiently, NAAT POC tests must be
effective in diagnosing STIs quickly, during a clinic visit, to pro-
vide treatment in one visit. Five studies used NAATs in their im-
plementation program to determine the feasibility providing
same-day diagnosis and treatment. Fisk et al., Harding-Esch et al.,
and Stime et al. used the GeneXpert assay, which has a 90-minute
running time, Gratrix et al. used the Gen-Probe Aptima Combo-2
test (Gen-Probe Inc, San Diego),29 which has a 2-hour running
time, and Gettinger et al. used the binx health io assay (binxHealth
LTD, Trowbridge, United Kingdom),30 which has a 30-minute run
time. The diagnostic running time of these assays is substantially
shorter than sending samples to an outside laboratory and waiting
for results, which can take a week or longer. Therefore, we know
that NAAT POC testing is available and can be implemented in a
clinical setting. However, time to results and treatment is depen-
dent on how these assays are implemented in the clinic setting,
their availability, and general clinic flow.

Time to Results and Treatment (Factors Related to
Opportunity at the Provider Level and Motivation at the
Patient Level)

Large time gaps between STI sample collection, diagnostic
results, and treatment continue to be a barrier in reducing STI
transmission. Although NAAT POC tests have the potential to di-
agnose and treat STIs in one visit, patient willingness to wait for
results and treatment remain a concern. Fuller et al.20 conducted
a qualitative study to examine patient opinions on NAAT POC
tests and AMR detection. They found that UK patients had mixed
reactions about potentially waiting an extra 30 minutes in a clinic
to receive results and treatment. Patients who reported that waiting
an extra 30 minutes was acceptable also reported that waiting for
results at the clinic was preferable than waiting at home. Other
participants found the additional 30-minute wait time acceptable
when they perceived themselves at risk for infection. Patients who
did not find this added wait time acceptable reported that they had
not had any problems with the previous wait times and that an addi-
tional 30-minute wait was too time consuming. This study highlights
the importance of understanding different patient perspectives when
making adoption decisions for new clinic strategies.

Multiple studies have evaluated the real-world application
of NAAT POC testing and its impact on clinic flow and patients'
willingness to wait for results. Stime et al.15 conducted a time in
motion study at the Prince Cyril Zulu Communicable Disease
Centre (PCZ CDC) in Durban, South Africa, to evaluate clinic
S62 Sexually
flow after implementing POC testing for STIs. Implementing the
NAAT POC test resulted in a mean additional waiting time of
2 hours and 49 minutes, for a total of 4 hours and 56 minutes in
clinic. Staffing shortages and lack of clinic space for all the
doctors needed to see patients led to additional wait times when
implementing this program. Providers interviewed in this study
noted the importance of POC tests being implemented in an
effective manner, stating that “It's important that POC tests are
actually implemented as POC tests. If it ends up taking 24 hours
to get results, then it makes no difference if the test is done
at the PCZ CDC or at the central lab.” Overall, this study
highlights that, although POC tests can be efficient and
acceptable to patients, additional resources need to be allocated to
improving patient flow and care models to maximize the impact
of these diagnostics and reduce time to results and treatment.

In the United Kingdom, Harding-Esch et al.21 implemented
a sample-first POC approach using the GeneXpert assay in a sex-
ual health clinic. Seventy patients provided samples on arrival be-
fore clinician consultation. Of the 70 patients, only 15 (21%)
received their results before leaving clinic, although the mean wait
time beyond the end of the routine visit was only 46 minutes.
Twenty-four of 70 participants completed a survey and more than
90% of participants were willing to give samples upon arrival and
liked the idea of receiving tests results at the same clinical visit.
The survey also found that participants were willing to wait 1 to
2 hours to receive clinical services but unwilling towait more than
2 hours. Furthermore, even for those patients who did not choose
to wait in clinic for their results, the mean time to treatment was
reduced from 10 to 2 days after visit, resulting in shorter duration
of infection, and potentially reducing transmission to sexual part-
ners. Overall, a sample-first approach can be beneficial in decreas-
ing the time between sample collection, diagnosis, and treatment,
as patients provide their samples before they see their doctor,
allowing their specimen to be tested while they undergo the rest
of their visit.

Finally, in the United States, Gettinger and colleagues used
the binx health io assay, a 30-minute test, and sample-first ap-
proach that minimized wait times, as the sample testing began be-
fore patient interaction with a clinical provider.26 In this highly
efficient university student health clinic, waiting for results added
an average of 11minutes to the total clinical visit. In contrast to the
Harding-Esch findings, in this study, 83% of the 108 participants
were willing to wait for their results. For 22% of the participants,
results were available by the end of the clinic visit, adding no ad-
ditional wait times. Wait times ranged from 2 to 68 minutes, and
longer wait times were usually associated with waiting for instru-
ment availability as only a single instrument was available in this
study. Overall, a sample-first approach can be highly efficient in
a university setting and provide patients with timely results. How-
ever, availability of instruments can add to additional wait times
for patients.

Treatment Accuracy

Antimicrobial Stewardship (Factors Related to
Motivation at the Health Care System Level)

As antimicrobial resistance (AMR) in gonorrhea continues
to rise, it becomes imperative to implement STI screening pro-
grams that can detect resistant strains for accurate treatment. Im-
plementing diagnostic tools that can detect resistant gonorrhea
strains or verify that only wild-type (susceptible) strains are pres-
ent, can improve treatment accuracy and lower the chance of resis-
tant strains being transmitted to other people. However, testing for
resistance can add additional wait time. Fuller et al. found that, al-
though participants were excited about the potential of NAAT
Transmitted Diseases • Volume 48, Number 8S, August 2021



STI Screening Framed in the COM-B Model
POC testing, they had mixed feelings about waiting an additional
30 minutes for reflex testing for AMR detection and that the wait
timewould only be acceptable in specific circumstances and when
patients felt at risk for specific infections.20

Even in the absence of AMR marker testing, confirming
the presence or absence of specific pathogens can lead to improved
treatment accuracy, which support antimicrobial stewardship efforts
by reducing unnecessary treatment. Fisk et al.24 found that in the
90-day implementation study using the GeneXpert assay, appropri-
ate treatment increased from 52% to 100% when compared
with using traditional urogenital chlamydia and gonorrhea
laboratory-based testing and treatment. This NAAT POC pro-
gram provided results in 90 minutes and reduced both over-
treatment and undertreatment of chlamydia and gonorrhea
infections. Similarly, the Harding-Esch et al.21 study found
that utilization of a POC assay for CT/NG changed the presumptive
treatment decision for 20% of those who waited for their results by
avoiding unnecessary treatment.21 Therefore, at the health care sys-
tem level, implementing AMRmarker testing or NAAT POC testing
can help relieve issues related to undertreatment and overtreatment of
chlamydia and gonorrhea infections, which can help in improving an-
timicrobial stewardship.

Testing Attitudes

Patient Attitudes (Factors Related to Motivation at
the Patient Level)

When implementing new programs, there is a need for pa-
tient buy-in and acceptance of new STI testing and treatment ser-
vices. For self-sampling programs, McDonagh et al.19 interviewed
28 people aged 16 to 24 years in the United Kingdom. Participants
noted several barriers to testing including physical capability, psy-
chological capabilities, reflective motivation, automatic motiva-
tion, physical opportunity, and social opportunity. Participants
from this study alongwith those from theBarbee et al. and Tat et al.
found self-sampling to be acceptable and helped to alleviate some
of the barriers and discomfort related to STI testing.19,22,23 How-
ever, to address additional patient concerns and increase testing
among youth and young adults, there is a need to improve STI ed-
ucation and knowledge, as McDonagh et al. found that testing was
not a high priority for many, and some were unaware about where
to access testing services.19

Patient Characteristics (Factors Related toMotivation
at the Patient Level)

Certain patient characteristics can have an impact on will-
ingness to participate in new STI service programs and wait for re-
sults. Fuller at al. found that patients who were more experienced
in receiving health services, such as frequent health screening, liv-
ing with a chronic condition, or having a medical background
were more prone to accept an additional 30-minute wait time, as
they could compare this experience with other health care service
experiences.20 In addition, this study saw that patients who felt
they were at risk for an STI were willing to wait for results. There-
fore, clinics will need to evaluate programs based on patient needs
and characteristics and implement programs suited for their patient
populations.

Provider Attitudes (Factors Related to Motivation at
the Provider Level)

Similar to patients, provider attitudes related to STI testing
and treatment services can impact the success of a program. For
example, Chadwick et al.16 found that asking physicians to alter
their individual practices by identifying patients to screen for
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STI testing, led to a decline in testing rates and negative physician
feedback. However, shifting testing responsibilities to clinic nurs-
ing and administrative staff helped to increase testing, as they were
better positioned to identify patients who presented with GU com-
plaints that would be eligible for testing at their walk-in clinics.
Therefore, at the provider level, when implementing a new STI
program, it is important to identify clinical and administrative staff
that have the time, resources, and expertise to support testing and
treatment efforts.

Provider Education and Training (Factors That Can
Impact Capability at the Provider Level)

When implementing new STI screening programs, in
real-world settings, there can be difficulties for administrative
and clinical staff in adhering to research protocols, as the in-
formation in these protocols can often be too general and lack
information or tips when implementing programs in different set-
tings. Allison et al.18 evaluated why an education intervention did
not result in an increase in chlamydia screening in a general prac-
tice setting. They found that lack of time and resources, such as
not having complete chlamydia kits or condoms in clinicians'
rooms, and competing patient concerns, were barriers to imple-
menting this education program where providers discussed chla-
mydia and chlamydia testing during a clinic visit. In addition,
lack of privacy in the reception area served as a barrier for nonclin-
ical staff in discussing chlamydia testing with patients. Therefore,
although many of these studies offer solutions in improving or im-
plementing new STI screening programs, there is a need to alter
protocols when these programs are implemented in different clin-
ical settings in order for them to be effective (Table 1).

DISCUSSION
Although STI rates continue to rise every year, sexual

health clinics continue to be less available because of finan-
cial constraints, pushing people to seek care at urgent care
centers and other general health care clinics that are not al-
ways equipped to handle the increasing demand of STI testing
and treatment services.6 To meet this demand, some clinics
have started to implement STI screening programs that can easily
be embedded in current clinical practices, including test-and-go
services, NAAT POC testing, and sample-first approaches. These
novel screening program can also help to address the suboptimal
screening rates, where chlamydia screening is estimated to be
lower than 50% in the private managed care sector.1 This review
has provided evidence that the implementation of these programs
can be successful in diagnosing and treating STI infections in a
clinical setting. In addition, the use of behavior change theories
such as the COM-B model allows for the identification of barriers
and facilitators in implementing STI screening programs in a clin-
ical setting at the health care systems, provider, and patient levels.
Overall, these studies provide examples of how to implement
novel STI screening programs that can be adapted by other health
care clinics needing to meet the growing demand of providing STI
services.

Conceptual Model and Implications
By using the COM-B model, we were able to examine how

factors related to capability, motivation, and opportunity interact to
change behaviors necessary in adopting new screening programs
at the health care system, provider, and patient levels. The use of
electronic health systems, updates in sample collection, and pro-
vider education were all factors related to the capability of health
care systems, providers, and patients. The use of electronic health
systems can be implemented at the health care system level and
21 S63



TABLE 1. Summary of Included Studies

Authors (Year) Country Clinic Type
Revised Clinic

Flow
Improved

Technologies
Treatment
Accuracy

Testing
Attitudes

Allison
et al. (2017)18

UK General practice X

Barbee
et al. (2016)22

US HIV care clinic X X

Chadwick
et al. (2018)16

CA Walk-in clinic X X

Chow
et al. (2018)14

Australia Sexual health clinic X

Fisk
et al. (2020)24

US Urgent care X X

Fuller
et al. (2019)20

UK Sexual health clinic X X X

Gettinger
et al. (2020)26

US University clinic X

Gratrix
et al. (2017)17

CA STI clinic X X

Harding-Esch
et al. (2016)21

UK Sexual health clinic X X

Karas
et al. (2016)25

US Primary care office X

Keizur
et al. (2016)27

US Multiple clinics X

McDonagh
et al. (2020)19

UK General practice X

Stime
et al. (2018)15

SA Urban infectious disease clinic X

Tat
et al. (2018)23

US HIV care clinic X X

Footman et al.
remind providers about when an STI test is needed for a patient. Using
different methods in collecting samples, such as the self-sampling pro-
gram, can provide patients with the tools necessary in collecting their
specimen while also saving clinicians time in having to collect
samples.22,23

Factors related to opportunities for adopting new STI
screening programs included the utilization of electronic
health systems and financial considerations at the health care
systems level. Electronic health records can serve as resources
at the health care systems level by reminding providers about
testing protocols and running algorithms to determine which pa-
tients need testing during their current visit. New screening technol-
ogies such as NAATs have also been shown to be cost effective by
generating additional revenue for practices. Furthermore, because
some of these tests can be performed on-site and provide results
within 30 to 90 minutes, patients can receive results and treatment
within a single visit, thus eliminating of the cost burden related to
multiple clinic visits.24 The ability to test and treat at a single visit
is not only cost-saving but also impacts the provider and the patient
by improving their experiences and streamlining activities.

Treatment accuracy is an important motivator for adoption
of new strategies because of the need to reduce the development of
antibiotic-resistant gonorrhea. In addition, attitudes about new
screening programs can affect providers drive to implement new
methods. Programs that use both clinical and administrative staff
to identify patients eligible for testing are beneficial in improving
testing attitudes among providers by alleviating testing burden that
often falls on them.16 At the patient level, new screening ap-
proaches that lower diagnostic running time and decrease the time
between receiving results and treatment can help to improve pa-
tient motivation to seek testing.15,20,21,26 When implementing
new screening processes, patient characteristics have a large effect
on acceptance and willingness to seek testing. Studies in this
S64 Sexually
review showed that self-sampling is generally acceptable to pa-
tients.19,22,23 However, patient characteristics such as previous in-
teractions with the health care system were shown to affect
willingness to wait for results during a visit. Therefore, it is
important continue to evaluate the acceptability of these programs
among patients and providers to understand how their willingness
to promote and use new services impacts adoption and utilization
new screening strategies.

Overall, the cost of STIs places a large strain on all health
care systems. To reduce these costs, decrease the burden of STIs,
and improve people's sexual health, there is a need for novel STI
screening approaches. This review has provided examples of
screening strategies implemented in multiple clinical settings and
can provide guidance to those looking to adopt new testing and
treatment services. When implementing new programs, it is criti-
cal to consider the population being served. Regardless of the set-
ting where the program is being implemented, there is a need for
strong evaluation reports from these programs to inform the STI
control community about what has been successful and what
needs further adjustments at the health care system, provider,
and patient levels.
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