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ABSTRACT

Background Self-collection of samples for diagnostic
testing offers the advantages of patient autonomy,
confidentiality and convenience. Despite data showing
their feasibility and accuracy, there is a need to better
understand how to implement such interventions for
sexually transmitted infections (STIs). To support WHO
guidelines on self-care interventions, we conducted a
systematic review to investigate whether self-collection

of samples should be made available as an additional
approach to deliver STl testing services.

Methods Peer-reviewed studies were included if they
compared individuals who self-collected samples for
chlamydia, gonorrhoea, syphilis and/or trichomonas testing
to individuals who had samples collected by clinicians on
the following outcomes: uptake/frequency of STl testing,
social harms/adverse events, positive yield (case finding),
linkage to clinical assessment/treatment and reported
sexual risk behaviour. We searched PubMed, CINAHL,
LILACS and EMBASE for articles published through July
2018. Risk of bias was assessed using the Cochrane tool
for randomised controlled trials (RCTs) and the Evidence
Project tool for non-RCTs. Meta-analysis was conducted
using random effects models to generate pooled estimates
of relative risk (RR).

Results Eleven studies, including five RCTs and six
observational studies with a total of 202 745 participants,
met inclusion criteria. Studies were conducted in
Australia, Denmark and the USA. Meta-analysis found that
programmes offering self-collection of samples increased
overall uptake of STl testing services (RR: 2.941, 95%

Cl 1.188 to 7.281) and case finding (RR: 2.166, 95% CI
1.043 to 4.498). No studies reported measuring ST testing
frequency, social harms/adverse events, linkage to care or
sexual risk behaviour.

Discussion While greater diversity in study designs,
outcomes and settings would strengthen the evidence
base, findings from this review suggest that self-collection
of STI samples could be an effective additional strategy to
increase STl testing uptake.
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Key questions

What is already known?

» Self-collected samples for sexually transmitted in-
fection (STI) testing are as accurate as clinician-col-
lected methods and are feasible and acceptable in a
variety of populations.

What are the new findings?

» A systematic review identified 11 studies from three
high-income countries (Australia, Denmark and the
USA), conducted in a variety of populations.

» Meta-analysis showed that, compared with clini-
cian-collection, self-collection of samples increased
uptake of STI testing services.

» In meta-analysis, the intervention group (people
who were offered STl services with self-collection of
samples) had a higher yield of positive diagnoses (ie,
case finding) compared with the group offered only
clinician-collected STI tests; however, when analy-
ses were limited to those who accepted STI testing
services (rather than all offered services), self-col-
lection was associated with lower positive yield.

What do the new findings imply?

» Self-collection methods can offer an alternative ap-
proach for STI testing, with implications for univer-
sal health coverage and the achievement of the UN
Sustainable Development Goals.

INTRODUCTION

Worldwide each year, there are an estimated
357 million new infections of one of the four
curable sexually transmitted infections (STIs):
chlamydia, gonorrhoea, syphilis and trich-
omoniasis." * Aetiological diagnosis via STI
testing is the best way to ascertain infection
status and promote appropriate treatment.”*
While STI diagnostic tests are available and

Prospero registration number PROSPERO ) DOSHE ‘ 3
Dr Manjulaa Narasimhan; CRD42018114866. used in many high-income countries, diag-
narasimhanm@who.int nostic tests in low-income and middle-income
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country (LMIC) settings are largely unavailable.” *”

Syndromic management has been the primary approach
for STI treatment in LMICs,”® which has significant limi-
tations despite its practicality; experts doubt it will impact
STI disease burden.”? '’ Globally, social stigma and a lack
of effective policies also affect STI testing uptake and
treatment-seeking behaviour. Low STI testing coverage
and high transmission rates are common among at-risk
vulnerable adolescents and key populations including
men who have sex with men (MSM), migrants, sex
workers, Indigenous and minority populations and those
affected by humanitarian emergencies.” Left undiag-
nosed and untreated, curable STIs can cause acute and
chronic illness, infertility, ectopic pregnancy, long-term
disability, neurological and cardiovascular disease and
death."" Serious diseases in their own right, STIs also
increase the risk of contracting or transmitting HIV
infection."" Consequently, greater efforts are needed to
expand STT testing globally to reduce this heavy burden
of disease.

Self-collection of samples is one way to facilitate the
expansion of STI testing services. Self-collection of
samples occurs when individuals take a specimen them-
selves, either at the clinic or elsewhere, and send it to
a laboratory for testing.'* Follow-up in the case of posi-
tive test results requires a linkage with the health system.
Research in high-income countries, where organised
lab facilities and healthcare are available, shows that
self-collected STI samples are as diagnostically accurate
as clinician-collected samples' and that self-collection
interventions are feasible and acceptable in a variety of
populations.'*™  Self-collection approaches also have
the potential to address some common barriers to clini-
cian-dependent and/or clinic-based diagnosis, such
as concerns around autonomy, inconvenience, stigma
and lack of privacy.” **  Systematic reviews have been
conducted to compare STI testing programmes (some
including self-collection methods) in home or non-clinic
settings to those in clinic settings.' ***' However, no
review to date has systematically compared self-collection
of samples to clinician-collected methods for STI testing
on programmatic outcomes. In order to develop WHO
guidance on self-care interventions for sexual and repro-
ductive health and rights, we conducted a systematic
review to investigate whether STI self-sampling should be
made available as an additional approach to deliver STI
testing services, whether incorporated into routine STI
services or as an alternative model with linkage to care.

METHODS

Definition

We assessed self-collection of samples for Chlamydia
trachomatis (CT), Neisseria gonorrhoeae (NG), Treponema
pallidum (syphilis) and Trichomonas vaginalis (TV). This
is in line with ongoing multicountry evaluations of prom-
ising point-of-care testing (POCT) interventions to detect
these four curable STIs as well as the goal of the WHO

STI POCT initiative to achieve universal access to reliable
and affordable STI testing.” There are numerous types of
self-collected samples for different STIs, including: urine
(mainly among men, but also women and youth) for
NG, CT and TV; vulvovaginal swabs for NG, CT and TV;
and pharyngeal and anorectal swabs for NG and CT.**™
Rapid dual tests for HIV/syphilis have been developed
and evaluated, but only one so far has been prequalified
by the WHO, though others are in the process.**’

Research question and inclusion criteria

The review addressed the following research question:
should self-collection of samples be offered as an addi-
tional approach to deliver STT testing services?

Population
Individuals using STT testing services.

Intervention
STI testing services that incorporate self-collection of
samples.

Comparison

STI testing services that do not incorporate self-col-
lection of samples (ie, clinician-collection) or no STI
testing services (ie, syndromic management alone or no
lab-based intervention).

Outcomes

Primary:

1. Uptake of STI testing services (eg, the proportion who

accepted and completed the test).

. Frequency of STT testing.

3. Social harms or adverse events (eg, device-related is-
sues, coercion, violence, psychosocial harm, self-harm,
suicide, stigma, discrimination and frequency of HIV
testing) and whether these harms were corrected or
had redress available.

Secondary:

1. Proportion of people who tested positive for an STI
(case finding).

2. Linkage to clinical assessment or STI treatment follow-
ing a positive test result.

3. Reported sexual risk behaviour (eg, condom use,
condomless sex, unprotected sex, number of sexual
partners).

To be included in the review, an article had to meet the
following criteria:

1. Study design comparing people who self-collected
samples to people who had samples collected by a cli-
nician for STT testing or to those who received no STI
testing services.

2. Evaluated one or more of the outcomes listed above.

3. Published in a peerreviewed journal.

Because this study was designed to inform WHO guide-
lines on the viability of selfsampling as an additional
means to increase testing, articles that compared self-col-
lection of samples by the location of intervention delivery
(ie, self-collection at home vs self-collection at the clinic)

No
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were not included. These articles have been reviewed else-
where 1926-81

A full review protocol is available on PROSPERO
(CRD42018114871).

Search strategy and screening process

We searched PubMed, the Cumulative Index to Nursing
and Allied Health Literature (CINAHL), Latin American
and Caribbean Health Sciences Literature (LILACS) and
Embase through the search date of 18 July 2018, with no
limits on publication year, study location or language.
We also conducted secondary reference searching on all
studies included in the review and three relevant system-
atic reviews.'" *® *! Selected experts in the field were
contacted to identify additional articles not identified
through other search methods. We searched for ongoing
randomised controlled trials (RCTs) on clinicaltrials.gov,
the WHO International Clinical Trials Registry Platform,
Pan African Clinical Trial Registry and the Australian New
Zealand Clinical Trials Registry. Search terms were devel-
oped for STIs and self-sampling; the full search strategy
for is available in online supplementary file 1.

After initial screening of titles, abstracts, citation infor-
mation and descriptor terms, records were screened
independently and in duplicate by two reviewers, with
differences resolved through consensus. Full-text articles
were obtained of all selected records. Three reviewers
independently assessed all full-text articles for eligibility
to determine final study selection. Differences were
resolved through consensus.

Data extraction and management
For each study, the following information was compiled
via independent double-data extraction: study citation,
objectives, location, population characteristics, descrip-
tion of the type of STI sampling, description of any addi-
tional intervention components, sample size, follow-up
periods and loss to follow-up, analytic approach, reported
numerical outcomes, results and limitations.
Methodological components of the studies were
assessed and classified as high or low risk of bias. For
RCTs, risk of bias was assessed using the Cochrane Collab-
oration’s tool for assessing risk of bias.” For comparative
studies that were not RCTs, study rigour was assessed
using the Evidence Project risk of bias tool for interven-
tion evaluations.™

Data analysis

Data were analysed according to coding categories and
outcomes. Where multiple studies reported the same
outcome, we conducted meta-analysis using random
effects models to generate pooled estimates of rela-
tive risk (RR) using the programme Comprehensive
Meta-Analysis.* Heterogeneity was assessed using both
Q and Isquared statistics. Data from RCTs and obser-
vational studies were analysed separately. For the case
finding outcome for the RCTs, we ran sensitivity anal-
yses to explore differential effects between self-collection

# of records identified # of additional records identified
c through database searching through other sources
O (n=1207) (n=4)
=
©
L2
=
= # of records after duplicates removed
5 (n=681)
= }
Records screened at first -
(@] level (one person) C“atlo:f;gxsc luded
= (n=681) (0589%)
C
3 |
o
5 Abstracts screened at Citations excluded
second level (two people) (=102)
(n=286)
= l
= Full-text articles retrieved
Q to determine eligibility Articles excluded after full-text review
k=2 (n=184) (n=173) because:
w *Assessed for values and
preferences review (n=110)
*Not primary data (n=4)
y *Not peer-reviewed (n=5)
° . . : *Sample collection method for control
[0} Amclgs |!'|cluded i t.he or comparison group not specified
'g qualitative synthesis (n=8)
o (n=11) *No comparison group (n=15)
< l *No outcomes of interest (n=10)
*Comparison group is self-collected
Articles included in the clinic-based screening (n=14)
quantitative meta-analysis *Duplicative data (n=6)
(n=10)
Figure 1 PRISMA flowchart of the study selection process.

and clinician-collection by using as a denominator (1)
all study participants enrolled and randomised to study
arms regardless of testing uptake (true intention-to-treat)
and (2) only participants who collected samples for STI
testing services (subgroup of respondents only).

Patient and public involvement

Patients and the public are currently involved in a global
survey of values and preferences and in focus group discus-
sions with vulnerable communities conducted to inform the
WHO self-care guidelines and thus play a significant role in
the overall recommendation outcome from this review.

RESULTS

Online database searching retrieved 1207 records and
secondary searching 4 records; there were 681 unique
citations after removing duplicates (figure 1). After initial
screening of titles and abstracts, 286 citations remained
for double-screening and 184 underwent full-text review.
Total 173 articles were excluded after full-text review, 14
of which were excluded because they compared self-sam-
pling delivery approaches (ie, selfsampling at home vs
self-sampling in the clinic) rather than self-sampling vs
a non-self-collected sampling approach. A total of 11
studies reported in 11 articles met the criteria for inclu-
sion in the review,‘“_51 10 of which were included in
meta-analyses.*' ¢ #75!

Study characteristics

All included studies—with 202 745 participants total—
were conducted in high-income countries, with six in
the USA,41 4546 51 three in Denmark®™®” and two in
Australia.”? 7 Years of publication ranged from 1998
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to 2018."° Three studies focused on NG and CT,41 4545
two studies on NG, CT and TV*2 1 and five studies on CT
exclusively.* *! One study did not report which specific
bacterial STIs were covered."” No studies compared find-
ings for syphilis. Studies varied in location of self-collec-
tion (ie, clinic-based™ * 7 ys home-based**™** 4 1851y a5
well as target population (ie, general population,* *!
MSM,*" ¥ people living with HIV,*" " adolescents and
young people,‘lg’_47 051 detainees," people who inject
drugs,42 4 and partners of CT-positive
patients™ "), Sample self-collection methods included
first-void urine,42 454850 vaginal flush using saline®® and
pharyngeal,*' rectal,"" *" urethral*' and vaginal**~*"*! swabs.
Table 1 presents descriptions of the included studies, and
table 2 details their reported outcomes.

Five included studies were RCTs, and the
remaining six were observational studies (four serial
cross-sectional®! ** #*7 and two cross-sectional** %) Risk
of bias was deemed moderate in the RCTs. Regarding
selection bias, one RCT randomly assigned participants
‘according to date of birth’*® and two did not specify
the method of random sequence generation.*”* Due to
the nature of the intervention, blinding was impossible
and may have biased performance; four RCTs did not
report whether the laboratory personnel conducting the
STI testing were blinded.”" The observational studies
were judged to have high risk of bias. Four studies used
serial cross-sectional surveys to compare before and
after implementation of an intervention package which
included self-collection of samples for STT testing.*' *** 7
None of the observational studies clearly controlled for
confounders, though some stratified analyses by gender®
or by clinic type.47 Table 3 presents an assessment of study
rigour.

For each of the main outcomes, results are presented
below and summarised in table 4.

sex workers'”
48 49

43 48-51

Uptake of STI testing services

All five RCTs* **°! and three observational studies
reported some measure of uptake of STT testing services.
Substantial heterogeneity was present in all meta-analyses
of STT testing uptake.

Meta-analysis of the five RCTs found that partici-
pants were three times as likely to get tested for any
STI when using self-collection of samples compared
with clinician-collection (RR: 2.941, 95% CI 1.188 to
7.281, Isquared: 98.942) (figure 2).1% 851 Three of
these RCTs took place in Denmark®™" and two in the
USA;* ! two focused on partner screening, * two on
young people®™?’

41 45 47

and one on rescreening.”’ Self-collected
sampling methods evaluated by these RCTs included
urine, ™ vaginal flush*** and vaginal swab;* ' partici-
pants returned the self-collected specimen(s) for labora-
tory testing by mail, using a postage-paid, preaddressed
envelope or carton.

When stratifying to RCTs testing solely for CT,
meta-analysis of four studies found an even greater

impact on STT testing uptake (RR: 3.567, 95% CI 1.096 to
11.608, I-squared: 98.982).* "' When stratifying to RCTs
testing for multiple STIs, only one was identified: this
RCT among young women in the USA found increased
uptake with self-collection of samples for CT and NG
testing (RR: 1.370, 95% CI 1.190 to 1.580).*

We also conducted meta-analysis stratified by gender
(figure 3). Among male participants, we found a strong
association between self-collection of samples and STI
testing uptake (RR: 6.900, 95% CI 1.721 to 27.656,
Isquared: 96.784).*°" Among female participants, the
RR was lower but still strong (RR: 3.292, 95% CI 1.072 to
10.115, I-squared: 98.946).* 49!

The observational studies showed similar findings.
Meta-analysis of two observational studies testing for
multiple STIs (CT and NG,* and NG and TV*) found a
RR of 2.990, but this was not statistically significant (95%
CI 0.426 to 20.978, I-squared: 95.333). When examining
the uptake of CT testing specifically, one study found a
positive association with self-collection (RR: 2.351, 95%
CI 1.597 to 3.462).* A third observational study could
not be combined in meta-analysis but found that after
implementing an express clinic with self-collection of
genital and rectal samples within a large sexual health
clinic, 5335 patients were seen (combining both the
express and main clinics) compared with 4804 patients
seen through the prior routine STI triage and testing
services.”

Case finding

Four RCTs*™™! and five observational studies
reported comparisons of ST] test positivity rate comparing
participants who self-collected samples to those whose
samples were collected by a clinician.

Meta-analysis of RCTs for case finding found effects
in opposite directions, depending on which sensitivity
analysis was used (figure 4). When the denominator was
all study participants who were enrolled and randomly
allocated to self-collection or clinician-collection (inten-
tion-to-treat), meta-analysis of the four RCTs measuring
the proportion of people who tested positive for any STI
found double the likelihood of receiving a positive test
result among those who self-collected samples for STI
testing, with significant heterogeneity (RR: 2.166, 95%
CI 1.043 to 4.498, Isquared: 84.387).*°' However, when
comparing self-collection to clinician-collection among
only those who ultimately provided samples for STI
testing, the association between proportion of positive
tests and self-collection went in the opposite direction
(RR: 0.718, 95% CI 0.585 to 0.882, I-squared: 0.000).**!
These four RCTs measured CT only.

The observational studies generally showed no differ-
ence in case finding between self-collection and clini-
cian-collection groups, whether meta-analyses were
performed using a denominator of the entire study
population or a subgroup of only those who took up STI
testing services, and regardless of which specific STI or
combination of STIs were getting tested.*' ** *+~*0

41 42 44-46

Ogale Y, et al. BMJ Glob Health 2019;4:¢001349. doi:10.1136/bmjgh-2018-001349

'salbojouyoal Jejiwis pue ‘Buluresy |y ‘Buiuiw elep pue 1xa) 01 parejal sasn 1o} Buipnjour ‘ybLAdod Ag pajoslold

1senb Aq Gz0z [udy Tz uo wod lwg yb//:sdny woly papeojumod ‘6TOZ AV 22 U0 6¥ET00-8T0Z-UBIWA/9ETT 0T Sk paysiignd 1suy :yiesH [eqo| NG



BMJ Global Health

BMJ Global Health: first published as 10.1136/bmjgh-2018-001349 on 22 April 2019. Downloaded from https://gh.bmj.com on 21 April 2025 by guest.
Protected by copyright, including for uses related to text and data mining, Al training, and similar technologies.

panuiuon
"SCBMS [EQIAISD PUE [BUIBEA PO108||00-UBIOIUID ON ‘LD :pojsal (S)[LS
BIA DN PUE 1D 40} 1S8} 8UIIN0J 981} B 10} OlUlj0 paubisse poouyinoqyBisu 3su-ybiy e ul Buiall Jo Jeak ysed sy ul
602=U |0J1u0D Ue pusyie 0} UOIIBYAUI Ue paAeoal sjuedioiued :jo/puon Jeuped [enxas |<‘Buiyonop Ajyjuow ‘eoel yoe|q ‘ebe BunoA
| L g=U UoljUsnIalu| ‘uopeo Buljiew pred-ebeisod pue Jouieluod  BuelIO BAl BUIMO||0) BY} JO 924y} 1SED| 1B Builesw ‘SeolnIes
0zZy=U [el0l gems pajjegelaid ‘qems paddi-uooeq ‘edreuuonssenb ‘1esys yieay Jo asn juenbaiy sS8| YHM SOIUIO SB SaIIUNWILWLIOD
:927JS 8|dWeS  UOIONJISUI Y818 JOAOD B papn|oul yoiym “(o1uljo 1e dn paxoid SWES W04} USWOM (g) PUB DIUIjO WO} PaYINIoal ‘AL 10 HN Apnis
[euy JO SSaIppE O} Pa|leW JOYHS) JUSL|0IUS JS}e SYIUoW g | ‘1D yum paesoubelp Ajjusosl uswom (L) :Buipnjoul ‘siesh  (ASIVA) YINOA Ul SOLS 404 UOIUBAISIU|
pa]|043U0D pasiwopuey pue g| ‘9 1e swoy je Buisel HN puUB 17 40} 1 UOII08||00 $2-G| sebe ‘uaswom BunoA eAijoe Ajlenxes :uonendod Aujigeideooy uonosle(q ‘aweu Apms
:ubisep Apms -J|os gqems [euibeA e paAleoa) sjuedioiied UojUBAIBIU| VSN ‘BluBAASUUDY UISISB\N :UO0EBOOT »200T ‘B 18 000

Bunsel HN
0LGL=u uosuedwo)  pue |9 Jo} Sqems [e}0ai pue [eabuiieyd peos|0o-uelolulo
02S=u uonuaniaiu| ‘(Bulusalos 4oy} 8|qibi@ SNy} pue) s|1S 4o} oljewoldwAse sem

0£0g=u [elol  jueied ainsus pjnom asinu abel} Jo JepInoId uosLedwo) ON ‘1D :po3sa} (S)/1S

:8zis s)dwes  "Buise} HN pue |9 Joj gems Ag sejdwes [edyjein pue [ejoal S|1S 40} onewoidwAse

[BUOI108S-SS0J0 [elieS ‘leabuiieyd Jo UON08||00-4|8S pPajeluUI-j|es ‘pasiaiadnsun 2JoM OUM D1Ul|0 8JeD A|H Buipusne NSIN :uoiendod
:ubisep Apnis ‘pasSeq-0IUl|0 papNn[oul swweiboid mau Y :uojuasieiul VSN ‘uolbuiysepn ‘eiress :uonesoT] ,,9102 ‘e Jo sequeg

spoylaw Apnis uonuanIalu| paisal (s)1LS pue uonejndod ‘uoneso Apms

Ogale Y, et al. BMJ Glob Health 2019;4:001349. doi:10.1136/bmjgh-2018-001349



BMJ Global Health: first published as 10.1136/bmjgh-2018-001349 on 22 April 2019. Downloaded from https://gh.bmj.com on 21 April 2025 by guest.
Protected by copyright, including for uses related to text and data mining, Al training, and similar technologies.

(O] PonuRUOD

‘Bunsay [ 1S 10} suswioads [ejoal pue [eyusb

Pa309]|09-UBIDIUI[O PUB UOJBUILEXS [e}uab ‘Juswssasse

ysu pue Aioisiy [enxas Jaded-pue-uad e papnjoul yoiym

9sInu paJtalsiBal B YyPm UOIIe}NSUOD UlW Qg B Payedo|e aiom

‘elI9}4O UOoISN|OUl JoW A8Y} JI ‘pPUE DIUIID Y}[eay [enxas ay} je

asinu paJalsiBal yieay [enxas pasusladxs ue Ag welsAs

abeuy aunnol sy} Jusmispun syuedioiued :uosuedwo)

#08y=u uosuedwon ‘(panyoads jou s[1S) Buisay 1S 10} SqeMS [B10al pue
GEEG=U UOIjUaAIBIU| [e}uab pPa}0s||00-4|8s pue 8SINU Pa||0Jud Ue Y}M UOI3e}Nsuod
B6ESL O}=U[eJOl UlW G| B AQ POMOJ|0} JUBLUSSISSE YSI pue AJO}SIYy [enxas J0}

:92/s ajdwes MBIAIBIUI-}BS PalsISSe-1aIndwod B papn|oul YoIym “Olulfo
[BUOI}08S-SS0IO [eLISS yieay [enxas abue| e ul pajuswajdwi sem sjualjo ui-doip
:ubisep Apms 10} (ssaudy) @o1nIas Buiysey | 1S Moel}-1sey Y :uoiuanIaiuf

*(paJay0 Jou sgems [eayiain) Buiisay

ge| Jo} suswioads auun papinocid pue ueloiulo e AQ paulwexs

9JOM USW {(USWOM J0J) UOlfeUIWEXS 8y} Buunp suswioads

[BDIAJBD PB}08||00 UBIDIUID “UBIOIUID B YHm juswiulodde

Bunsey |1S ue painpayos syuedidiped :uosuedwo)

Gg/e=u uosuedwon ‘(pejuem
G8EH=U UOIUSAIBIU|  JUSPN]S BU} §I UBIDIUID B NSUOD PIN0D INg) Uelolulo e Buieas
0} 18=U [e1ol Inoyum Bunsel [ 1S J0} paMo|je pue sialleq Bulinpayos

:8zs 9|dwies pajeulwi|® yoiym ‘(usw Joj) sejdwes auLn Jo (UBWOM JOJ)
[eUOI109S-SS0J0 [elIdS sgems [eulben palos||00-48S YlIM SDIAISS OJUID Ul-Y[em
:ubisep Apms Bunsel-j|os HN pue 19 e pasn sjuedioiued :uojuariaiul

spoyaw Apms

uonuanIBlU|

(L

‘ON ‘LO Aj9M1)) SILS [BHSI0E] INq ‘poyIoads jou :pajse} (S)[LS
“(sieak

Gg ueyi sobunoA yinoA pue sjdoad aaiisod-p|H ‘sBnip

asn oym ajdoad ‘siaxiom xas ‘sjdoad euibLoqy ‘NSIN)
uonendod Ajuoud e wouy pue S| S 40} dljewojdwAse aiom
oym yiesH [enxas AsupAg Buipusye sjusijed :uonendod
eljesisny ‘AoupAs :uoneoo]

ON ‘LD :poIsd} (S)[LS

S92IMISS YiesH Alsioniun

Buisn pue Aysianlun 81e1S ElUBAJASUUSY Buipusne
‘sieak+g| sabe ‘sjuapnis aewsa) pue sa|e|\ :uonendod
VSN ‘eluenjAsuuad ‘(8bs)j00 91e)1S) sndweo

yied Ausieniun ‘Ausioniun ayeis eluenjAsuusd :uoipeoo7

paisal (s)1LS pue uonejndod ‘uoneso

ssaidy oweu Apms
,»E10T ‘[B 18 1yBIuy

8102 '/e Jo logeH

Apmg

001349

Ogale Y, et al. BMJ Glob Health 2019;4:¢001349. doi:10.1136/bmjgh-2018



£
S
©
o
I
©
Q

BMJ Global Health: first published as 10.1136/bmjgh-2018-001349 on 22 April 2019. Downloaded from https://gh.bmj.com on 21 April 2025 by guest.
Protected by copyright, including for uses related to text and data mining, Al training, and similar technologies.

“sifeuibeA SeuowoyoL| ‘A| ‘UOIDBLUI PaLHILLISURLY A|[enXxas ‘|1 S ‘oeaoyLIouob BusssiaN ‘DN ‘Usl YLIM XS SABY OUM UsW ‘INSIA ‘SHewoyoe.) eipAweyd ‘10

"1 UO109||00 UsWIoads
papinoad sy} Buisn ‘Buiysay 19 Joy sjidwes e uielqo 0} 82110

9£g=U [0JJU0D [edIpaW & 0] 06 0} papasu sjuslied Xapul Jo sleuped ;j0/pU0D 10 :pojsal (S)I1S

865=U UOoIUBAIBIU| ‘sadojonus passaippea.d ‘pred-abeisod (erew ‘uonuanisiul) 9'Ge ‘(erew

$€/=N[e10l Ul Bupsal | Jo} Alojeioge| 8y} 0} (sieuped sjewsy) Jojy ysnyy  “|0JIUO0D) |'Gg ‘(Bews) ‘uoiuaaialul) / g2 ‘(a[ews} |04uo9)

:8zs 9|dwes anadid [euiben ‘sisuped sjew Joj suln pIoA-1sil) sejdwes 16z :obe ueaw ‘uoluanIalul PaAIeOal Sleuped [enxes

el Po109||00-}9s By} pajlew siauped 8y "SYIUOW g| 1Xou 8yl ‘S80140 JOUOIHIOBId [eJausr) Je Bulise) ge| auinos Ul aailisod

9]|0J3U0D pasiwopuey JONO pasn aq 0} slouped Jioy} 0] SH¥ UOI109||00 uswioads -1 0 Se paliiuspl sjusijed xapul sjews) pue sje :uoneindod
:ubisep ApniS oAl Jo abexoed e pajiew Jo aAeb sjusied xepu| :uojuaAIBIU| S ewua Ul S8IUN0D JN0S U020 T £002 ‘e jo preebieiso

spoylaw Apnig uonuaAIau| pai1sal (s)1LS pue uonejndod ‘uoneoson Apmsg

Ogale Y, et al. BMJ Glob Health 2019;4:001349. doi:10.1136/bmjgh-2018-001349



BMJ Global Health

Table2 Repotedoutoomes

Outcome: Uptake of STl testing

Study services Outcome: Case finding

Barbee et al, 2016*'

Any site NG/CT: 670/1520 at baseline, »
770/1510 during intervention; 15.0%
increase (p<0.001).

Pharyngeal NG/CT: 444/1520 at >
baseline, 586/1510 during intervention;
32.0% increase (p<0.001).

Rectal NG/CT: 390/1520 at baseline, >
520/1510 during intervention; 33.3%
increase (p<0.001).

Urethral NG/CT: 510/1520 at baseline,
697/1510 during intervention; 36.7 % >
increase (p<0.001).

All three sites (pharyngeal, rectal,

urethral) NG/CT: 243/1520 at baseline, »
466/1510 during intervention; 91.8%
increase (p<0.001).

Absolute testing coverage: 39% tested

at the pharynx, 34% at the rectum and
46% at the urethra.

Complete testing (testing at all

three sites) completed by 31% of
participants

Detected NG infections overall: 98/1794 at
baseline, 147/2706 during intervention; 50%
increase.

Detected CT infections overall: 96/1794 at
baseline, 141/2706 during intervention; 47 %
increase.

Test positivity for pharyngeal NG increased
by 22% from 6.4% to 7.8% (p=0.292) and
for pharyngeal CT by 21% from 1.4% to
1.7% (p=0.639).

Test positivity for rectal infections declined
by 4% (p=0.836) for NG and 16% (p=0.239)
for CT.

Urethral chlamydia test positivity increased
by 33% (p=0.076).

Continued
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Teblez Cowwed

Outcome: Uptake of STl testing

Study services Outcome: Case finding

Cook et al, 2007* » The proportion of women who » No significant difference in the rate of
completed at least one asymptomatic incidence of STls detected during follow-
(screening) STI test during the 2 years up in the intervention group compared with
of follow-up was significantly greater the control group (20.4 vs 24.1 infections
among women in the intervention per 100 woman-years, p=0.28). The results
group (162/197 (82.2%) vs 117/191 were similar when restricted to chlamydia
(61.3%), p<0.001). only (17.6 vs 18.9 infections per 100 woman-

» The proportion of women who years) or when restricted to gonorrhoea only

completed >2 asymptomatic STI (4.9 vs 7.9 infections per 100 woman-years).

tests was significantly greater among
women in the intervention group
(55.9% vs 37.2%, p<0.001).

» The number of CT and NG tests
completed per year was significantly
greater in women in the intervention
group for all tests (1.94 vs 1.41
tests per woman-year, p<0.001; RR:
1.38 (95% CI 1.23 to 1.55)) and for
asymptomatic tests (1.18 vs 0.75 tests
per woman-year, p<0.001; RR: 1.57
(95% CI 1.34 to 1.83)).

» Women in the intervention group were
over two times as likely to complete
an STI test when asymptomatic or
otherwise (RR: 2.12 (95% CI 1.70 to
2.66) vs RR: 1.18 (95% CI 1.03 to
1.35).

Continued
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Table 2 Continued

Outcome: Uptake of STI testing

Study services

Outcome: Case finding

Habel et al, 2018% » In 2013 55 male and 2711 female
students used clinician testing for CT
and NG. In 2015, after adding a self-
testing option (and retaining clinician
testing), 1303 male (28.5% increase)
and 3082 female (13.7% increase)
students tested for CT and NG. 18.9%
of testers in 2015 opted for self-testing.

» 18.9% of testers opted for self-testing
in 2015: 31.0% of male students and
13.6% of female students.

» Clinician testing from 2013 to 2015
declined by 11.3% for male students
and declined by 1.8% for female
students, despite overall increases in
NG/CT testing.

Holland-Hall et al, 2002 Not reported

Knight et al, 2013* » After implementing Xpress clinic (with
self-collection of samples for STI
testing), 5335 patients were seen (705
in Xpress clinic) compared with 4804
before.

» The ratio of total patients seen to
clinical staff hours rostered after
implementing Xpress was 1.49 (1.7
in the Xpress clinic and 1.4 in other
clinics) compared with 1.52 before.
(OR: 1.02; 95% CI 0.96 to 1.09;
p<0.44)

» Total clinic capacity with Xpress was
8007 patients, compared with 6301
before.

» Utilisation rates were lower after
implementing Xpress (67 %), compared
with 76% before (p<0.01).

» In 2013, 9.7% (98/1007) of male students
and 5.0% (135/2700) of female students
tested positive for CT/NG via clinician
testing. Combined positive diagnoses over
total tested before intervention: 103/823.

» In 2015, 1% (111/895) of male students
and 4.8% (129/2656) of female students
tested positive for CT/NG via clinician
testing and 12.9% (52/402) of male students
and 12.4% (51/412) of female students
tested positive via self-testing. Combined
positive diagnoses over total tested after
intervention: 240/3562

» In 2015, female students were more likely to
test positive when electing to test via self-
test vs a clinician test (x*(1, N=3068)=36.54,
p<0.01). No such significant difference in
testing type was observed for male students
% = x2(1, N=1297)=0.072, p=0.79).

» The prevalence of any STI (NG, CT, TV) was
not significantly higher among those who
had pelvic exams (5/25) than among those
who underwent self-testing only (21/133)
(p=0.173).

— NG: self: 8/94; clinician: 2/25

— CT: self: 15/1383; clinician: 4/25

— TV (culture): self: 12/133; clinician: 2/25
— TV (PCR): self: 11/94; clinician: 2/25

» Only 30% of subjects with infections had
pelvic examinations; therefore, 70% of girls
with infections would have been missed in
the absence of the self-testing option.

Not reported.

Continued
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Outcome: Uptake of STl testing

services

Ostergaard et al, 2003*

» The proportion of females who were
contacted and completed the at
home sampling was 67.9% (38/56),
compared with females who completed
office testing with a proportion of
19.1% (9/47) (RR: 3.54).

» The proportion of males who were
contacted and completed the at

Outcome: Case finding

» The proportion of females diagnosed
positive for CT was 44.7% (17/38) for those
who did home sampling and 55.6% (5/9) for
those who did office testing (RR: 0.805).

» The proportion of males diagnosed positive
for CT was 37.9% (74/195) for those who did
home sampling and 51.1% (45/88) for those
who office testing (RR: 0.742).

home sampling was 57.0% (195/342),
compared with males who completed
office testing with a proportion of

30.4% (88/289) (RR: 1.87).

CT, Chlamydia trachomatis; NG, Neisseria gonorrhoeae; RR, risk ratio; STI, sexually transmitted infection; TV, Trichomonas vaginalis.

Other outcomes

No studies compared the impact of self-collection of
samples to clinician-collection of samples on the following
outcomes: frequency of STI testing, social harms or
adverse events, linkage to clinical assessment or STI treat-
ment following a positive test result and reported sexual
behaviour.

Ogale Y, et al. BMJ Glob Health 2019;4:001349. doi:10.1136/bmjgh-2018-001349

DISCUSSION

Despite a limited evidence base and considerable
heterogeneity in meta-analyses, the existing literature
suggests that using self-collection of samples for STI
testing increases uptake of STI testing services, whether
for testing of any STI, a combination of multiple STIs or
CT alone. Meta-analysis also showed that self-collection
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Table 4 Summary of effect sizes and meta-analyses

Number P value

of effect P value for Q
Outcome Study type sizes RR' 95% CI for RR Q value statistic 12
Uptake of STl testing services

Any STI RCT 5 2.941 1.188t0 7.281 0.020 378.005 0.000 98.942

Multiple STls RCT 1 1.370 1.190to0 1.580 - - - -

(CT and NG)

CT only RCT 4 3.567 1.096 to 11.608 0.035 294.647 0.000 98.982

Any STI— RCT 4 3.292 1.072 to 10.115 0.037 284.542 0.000 98.946

females only

Any STIl—males RCT 3 6.900 1.721 to 27.656 0.006 62.182 0.000 96.784

only

CT only—males RCT 3 6.900 1.721 to0 27.656 0.006 62.182 0.000 96.784

only

Multiple STls Obs 2 2.990 0.426 to 20.978 0.271 21.427 0.000 95.333

(CT and NG; NG

and TV)

CT only Obs 1 2.351 1.597 to 3.462 - - - -
Case finding (proportion of positive test results)

Sensitivity analysis: denominator: those randomised/enrolled (intention to-treat)

CT only RCT 4 2.166 1.043t04.498 0.038 19.214 0.000 84.387

Any STls (CT, Obs 1 1.122 0.4491t02.802 - - - -

NG and TV)

CT only Obs 2 1.396 0.372t0 5.237  0.621 1.237 0.266 19.168

NG only Obs 2 0.978 0.2491t0 3.835 0.974 0.071 0.789 0.000

TV (PCR)only  Obs 2 1.590 0.43 t0 5.878 0.487 0.001 0.981 0.000

TV (culture) only Obs 1 1.469 0.338 to 6.38 - - - -
Sensitivity analysis: denominator: those who collected samples for STl testing (subgroup)

CT only RCT 4 0.718 0.5851t0 0.882 0.002 1.343 0.719 0.000

Multiple STIs (CT Obs 2 1.378 0.582t0 3.264 0.466 3.886 0.049 74.269
and NG; NG and
V)
CT only Obs 4 1.354 0.622 t0 2.947 0.445 41.531 0.000 92.776
NG only Obs 3 0.939 0.558 to 1.577 0.811 2.272 0.321 11.956
TV (PCR) only Obs 2 0.791 0.208 to 3.004 0.730 1.041 0.308 3.926
TV (culture) only  Obs 1 1.463 0.346t06.178 - - - -

CT, Chlamydia trachomatis; NG, Neisseria gonorrhoeae; RR, risk ratio (pooled risk ratio if number of effect sizes>1); STI, sexually transmitted

infection; TV, Trichomonas vaginalis.

Study name Statistics for each stud: Risk ratio and 95% CI

Risk  Lower Upper

ratio limit limit Z-Value p-Value
Anderson 1998 2423 1597 3676 4.159 0.000 .-
Cook 2007 1.371 1.191 1.580 4.382 0.000
Ostergaard 1998 20416 16.028 26.007 24.428 0.000 .
Ostergaard 2003 2028 1682 2445 7.406 0.000 .
Xu 2011 1610 1316  1.968 4.638 0.000 .

2941 1188 7281 2332 0020 <@

0.01 0.1 1 10 100

Figure 2 Meta-analysis of RCTs: uptake of STI testing
services for any STI. RCTs, randomised controlled trials; STI,
sexually transmitted infection.

of samples had a greater impact on uptake among men
than women, though it was positively associated with
uptake among both. Meta-analysis also found increased
case finding with self-collection of samples when exam-
ined among all participants, though it decreased among
those who self-collected samples if analysing only those
who accepted STI testing services. The evidence base
generally supports self-collection of samples as an addi-
tional approach to deliver STI testing services.

We identified only a small number of articles that met
the inclusion criteria, limiting the evidence base from

Ogale Y, et al. BMJ Glob Health 2019;4:6001349. doi:10.1136/bmjgh-2018-001349
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A. Among males only

Study name Statistics for each study Risk ratio and 95% CI
Risk Lower  Upper
ratio limit limit  Z-Value p-Value
Anderson 1998 2423 1597 3676 4159  0.000 B
Ostergaard 1998  104.771 39233 279.784 9282  0.000
Ostergaard 2003 1873 1.538 2280 6.239 0.000 .
6.900 1.721 27656  2.727 0.006

001 041 1 10 100
B. Among females only

Study name Statistics for each study Risk ratio and 96% Cl
Risk Lower Upper
ratio limit limit  Z-Value p-Value

Cook 2007 1371 1191 1580 4382  0.000

Ostergaard 1998 15.248 11.872 19.582 21.342  0.000

Ostergaard 2003  3.544 1.917 6.551  4.035  0.000 E 3

Xu 2011 1610 1316 1.968 4638  0.000 [ ]

3.292 1.072 10115  2.081 0.037
0.01 0.1 1 10 100
Figure 3 Meta-analysis of RCTs: uptake of STl testing
services for any STI, stratified by gender. RCTs, randomised
controlled trials; STI, sexually transmitted infection.

which we could draw conclusions. Included studies
presented comparative data for CT, NG and TV, but
not for syphilis. This is not surprising, given the early
stage of developing rapid tests for syphilis and the diffi-
culty of collecting whole blood. The number and type
of outcomes were also limited; no studies compared
the effect of self-collection of samples to clinician-col-
lection on frequency of STI testing, adverse events,
linkage to care or sexual risk behaviour. The included
studies varied in their target populations, delivery strat-
egies and STIs of interest, making cross-study compar-
isons difficult. Finally, no studies were conducted in
LMICGs. STIs are a global epidemic, and more data are
needed on self-collection of samples for STI testing in
resource-limited settings.

Strengths of this review include the inclusion of both
randomised and non-randomised studies and inclu-
sion of studies in any location or language. While we
searched multiple online databases and used several
additional approaches to identify relevant articles, it

A. Overall: Intention to treat

Study name Statistics for each study Risk ratio and 95% CI
Risk Lower Upper
ratio  limit limit  Z-Value p-Value

Anderson 1998  1.793  0.753  4.272 1.319 0.187
Ostergaard 1998 9.492 4.088 22.040  5.236 0.000
Ostergaard 2003 1.536 1.124  2.101 2.690 0.007
Xu2011 1.098 0657 1833  0.356 0.722

2166 1.043 4498 2073 0.038

001 0.1 1 10 100
B. Subgroup: Among those who accepted STI testing services

Study name Statistics for each study Risk ratio and 95% CI

0.01 0.1 1 10 100

Figure 4 Meta-analysis of RCTs: case finding for any STI.
RCTs, randomised controlled trials; STI, sexually transmitted
infection.

Risk Lower Upper
ratio  limit limit ~ Z-Value p-Value
Anderson 1998 0.740 0.346 1585 -0.774 0.439
Ostergaard 1998 0.465 0.207 1.042 -1.860 0.063
Ostergaard 2003 0.758 0.590 0.974 -2.168  0.030
Xu 2011 0682 0426 1.093 -1.591 0.112

0718 0585 0.882 -3.154  0.002

is always possible that our search strategy missed some
articles. We also relied on peer-reviewed journal arti-
cles, which while ensuring a minimal level of quality,
may also be subject to publication bias.

This review expands on previous reviews, which have
assessed accuracy, feasibility and acceptability of self-col-
lection of samples for STI testing and have compared
sample (self-) collection in clinical and non-clinical
settings.'? * *' Our findings that self-collection of
samples is associated with increased uptake of testing
are comparable with other reviews, which found that
home-based sampling is associated with greater uptake
compared with clinic-based sampling.' ***! Together,
these reviews and ours generally support the idea of
self-collection as an approach to facilitate STI testing
uptake among diverse populations.

Similar to a Cochrane review of home-based versus
clinic-based sample collection for chlamydia and gonor-
rhoea testing,”® we found that, among participants
who collected samples for STI testing, self-collection
of samples was associated with a lower proportion of
positive results, though when we expanded the denom-
inator to all enrolled and randomised study partici-
pants, case finding increased among self-collectors. It
is possible that people who perceived themselves as
having lower risk of STIs were more willing to test for
STIs when given the option to self-collect samples than
if they were asked to come to a clinic for a provider to
collect samples for STT testing. Conversely, individuals
experiencing symptoms or who believed themselves at
higher risk of STIs might have had additional motiva-
tion to use clinic-based STI testing services, possibly
due to the care and support offered by a conventional
STI clinic or the perceived accuracy and trust of a clini-
cian-performed exam. A systematic review of patients'
values and preferences around sample self-collec-
tion suggests that accuracy and trust in test results is
a concern in some populations.”’ Thus, for program-
matic purposes, self-collection of samples may both
increase STI testing uptake and the number of posi-
tive diagnoses, though the proportion of case finding
among those who actually self-collected samples for STI
testing may be comparatively less than those who had
samples collected by a clinician.

The STI burden in many countries has not been
adequately addressed, particularly in the face of insti-
tutional and funding capacities focused on prevention
and treatment of HIV.”*”* Self-collection of samples for
STI testing—already the standard in most high-income
settings and well-accepted by a variety of end-users
and providers—has the potential to increase uptake of
testing services, thus reaching individuals at higher risk
of STIs, in particular, those who may be unwilling to
provide samples in the traditional manner by healthcare
providers.'® If both uptake and case finding increase,
expansion of STI services through sample self-collec-
tion may be cost-effective, though more research on
this is warranted. Several studies have suggested that
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internet-based screening or other models using self-col-
lection of samples for STT testing may be cost-effective
compared with clinician-collected samples.?’ >* Self-col-
lection as an additional approach to STI testing and
diagnosis supports the WHO global health sector
strategy on STIs, which emphasises the need for iden-
tifying targeted accessible interventions, which ensure
that people use the quality health services they need
without suffering financial hardship or stigmatisa-
tion.”® Promoting self-collection of samples as an addi-
tional approach for STI testing service delivery could
contribute to the achievement of the United Nations
Sustainable Development Goals, including universal
health coverage and integrated services for sexual and
reproductive health, which requires achieving early
diagnosis of STIs and linkage to effective treatment.”
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