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Objectives
In recent years, new technologies and new approaches to scale up HIV testing have emerged. The
objective of this paper was to synthesize the body of recent evidence on strategies aimed at
increasing the uptake and coverage of HIV testing outside of health care settings in the European
Union (EU)/European Economic Area (EEA).

Methods
Systematic searches to identify studies describing effective HIV testing interventions and barriers
to testing were run in five databases (2010–2017) with no language restrictions; the grey literature
was searched for similar unpublished studies (2014–2017). Study selection, data extraction and
critical appraisal were performed by two independent reviewers following Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines.

Results
Eighty studies on HIV testing in non-health care settings were identified, the majority set in
Northern Europe. Testing was implemented in 65 studies, with men who have sex with men the
risk group most often targeted. Testing coverage and positivity/reactivity rates varied widely by
setting and population group. However, testing in community and outreach settings was effective
at reaching people who had never previously been tested and acceptability of HIV testing,
particularly rapid testing, outside of health care settings was found to be high. Other interventions
aimed to increase HIV testing identified were: campaigns (n = 8), communication technologies
(n = 2), education (n = 3) and community networking (n = 1).

Conclusions
This review has identified several strategies with potential to achieve high HIV testing coverage
outside of health care settings. However, the geographical spread of studies was limited, and few
intervention studies reported before and after data, making it difficult to evaluate the impact of
interventions on test coverage.
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Introduction

In 2010, the European Centre for Disease Prevention

and Control (ECDC) produced guidance for HIV testing

with an aim to inform the development, monitoring and

evaluation of national HIV testing strategies and pro-

grammes in the European Union (EU) and European

Economic Area (EEA) member states [1]. This guidance
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recommended expanding HIV testing across a variety of

settings across health care services and into the commu-

nity, in an effort to reduce the high rates of late HIV

diagnosis and the proportion of people unaware of their

infection.

Despite the finding of a recent evaluation that the

guidance has been widely used to develop HIV policies,

guidelines, programmes and strategies in the EU/EEA [2],

HIV testing among high-risk populations in Europe has

remained low [3]. In 2016, an estimated 25% of people

living with HIV were undiagnosed, equivalent to over

300 000 individuals in Europe (EU and non-EU countries)

[4]. In addition, high rates of late diagnosis of HIV infec-

tion have continued in these countries; over half of peo-

ple diagnosed in 2016 had a CD4 count of < 350 cells/µL
[5]. Studies show that diagnosis of HIV infection

promptly after infection is of substantial benefit to

the individual, reducing both morbidity and mortality

[6,7]. Furthermore, there is public health benefit, as

effective HIV treatment after diagnosis reduces onward

transmission [8].

As a consequence, in 2016, the ECDC launched a

project to synthesize the evidence on HIV testing

implementation in the EU/EEA, with the aim to docu-

ment testing interventions, gather case studies of good

testing practice and ultimately update the existing test-

ing guidance. This paper focuses on one aspect of the

evidence gathering process used to inform the new

guidance, summarizing strategies that have been

applied with an aim to increase HIV testing outside of

health care settings in the EU/EEA and documenting

barriers to testing in these settings. In this paper, HIV

testing outside of health care settings includes testing

occurring in fixed and mobile venues in the commu-

nity and testing at home.

Testing outside of health care services is a particularly

important approach to reach certain groups at higher risk

of HIV infection, such as people who inject drugs (PWID),

men who have sex with men (MSM), sex workers (SWs)

and migrants [9]. These populations are disproportion-

ately burdened by HIV and are often marginalized [5].

Furthermore, these vulnerable groups may not access tra-

ditional HIV testing and care services because of stigma

and/or laws restricting service use (e.g. for undocumented

migrants) [10,11]. Expanding HIV testing outside of

health care settings provides a mechanism of improving

testing coverage and identifying undiagnosed infection in

at-risk populations [1]. Although previous studies have

shown that community testing results in high HIV detec-

tion rates [9], there are challenges to implementation in

the EU/EEA, such as service funding and laws restricting

non-medical testing [11,12].

Methods

The systematic review of the literature, described below,

was designed to gather studies that aimed to increase HIV

testing or document barriers to testing in the EU/EEA,

across all testing settings. It adheres to Preferred Report-

ing Items for Systematic Reviews and Meta-Analyses

(PRISMA) guidelines [13].

Search strategy

Searches were carried out in OVID Medline, Embase, Psy-

cINFO, Scopus and the Cochrane Library of Systematic

Reviews on 17 March 2017. Specific search strings were

built for HIV, the concept of testing, and EU/EEA geogra-

phy (Tables S1–S5).
Conference abstracts from the International AIDS Con-

ference, International AIDS Society Conference, European

AIDS Clinical Society Conference, Conference on Retro-

viruses and Opportunistic Infections, HEPHIV and the

HIV Drug Therapy Conference were also reviewed for rel-

evance. References of HIV testing guidelines published by

the World Health Organization (WHO) and HIV in Europe

were also reviewed.

Study inclusion and exclusion

Studies from the database search were included if published

between January 2010 and March 2017; this time restriction

was applied to capture evidence since the publication of the

previous ECDC HIV testing guidelines [1]. Conference pro-

ceedings identified through either the database search or the

search of the grey literature were included if presented

between 2014 and 2017; conference proceedings prior to

2014 were excluded as they were assumed to be published

in peer-reviewed journals. Inclusion was restricted to studies

of adults (aged ≥ 15 years) conducted in at least one of the

30 EU/EEA countries (Table S6) describing approaches to

increase HIV testing and/or barriers to testing. Studies were

excluded if they focussed on testing following occupational

exposure. No language restrictions were applied.

Specific study designs of interest included: observa-

tional studies, randomized control trials, economic evalu-

ations and qualitative studies. Systematic reviews were

included and reviewed for relevant studies. Case reports,

editorials and letters were also included if presenting

original data not published elsewhere.

Study selection

A four-stage selection process was used to identify relevant

studies, with two independent reviewers at all stages.

Disagreement was resolved through consensus and, where
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required, through independent adjudication by a third

party.

Firstly, titles and abstracts were screened based on the

inclusion/exclusion criteria. All remaining studies were

assessed for eligibility based on the full text. For confer-

ence proceedings, authors were contacted for copies of

the posters or slides. Where available, these were

reviewed at the full-text stage; where not, study inclusion

was based on the abstract alone. In the third phase, refer-

ence lists from relevant systematic reviews and recently

published HIV testing guidance from the WHO and HIV

in Europe were reviewed for any other relevant studies.

Finally, further scrutiny of the article was applied dur-

ing data extraction; articles that made use of the same

data set and presented identical outcome measures were

de-duplicated, with the most recent or the most complete

article included.

Data extraction

Two researchers independently extracted qualitative and

quantitative data using a standardized data collection form

designed using the Research Electronic Data Capture (RED-

Cap) application [14]. All data were extracted in English.

The following variables were collected for each included

study: study authors, year, study design and type, country,

study characteristics (demographics, population subgroups,

setting, recruitment and data collection methods) and out-

comes (e.g. barriers, coverage, uptake, positivity/reactivity,

acceptability and cost-effectiveness). HIV testing interven-

tion studies were categorized based on the strategy(ies)

researchers applied in an effort to increase testing, includ-

ing: testing provision, education programmes, campaigns,

communication technologies, clinical decision-making

tools and other interventions. Audit studies were consid-

ered if they presented evidence on gaps in testing. Non-

intervention studies were categorized as economic

evaluations, feasibility and/or acceptability studies or

studies of barriers to HIV testing. For quantitative

outcomes, data were extracted as presented in the study;

values were not recalculated based on a predefined

approach.

Critical appraisal

Critical appraisal of published studies was carried out at

the same time as data extraction and based on National

Institute for Health and Clinical Excellence (NICE) check-

lists [15] and the AXIS quality assessment tool [16]. Each

study was assessed for quality and bias by two indepen-

dent reviewers, except for economic modelling studies

which were excluded from critical appraisal.

There were seven critical appraisal questions relevant

to every study design and answers to these questions

were used to generate a quality rating; studies were rated

as being of low (score 0–4), medium (score 5–6) or high

quality (score 7). A list of included questions can be

found in Table S7.

A similar approach was used to assign a risk of bias

rating to each study based on the four bias fields (selec-

tion, reporting, missing and other bias). Articles were

rated as having low (score 0–1), medium (score 2–3) or

high risk of bias (score 4).

Data analysis

Data were analysed based on the strategy the study

applied to try and increase HIV testing, the study setting

and the target population, using a descriptive approach.

The analyses presented in this paper cover studies on HIV

testing initiatives outside of health care settings, such as

community and outreach testing. Evidence on HIV testing

across health care settings has been published elsewhere

[17].

Results

Study identification and overview

Of the 15 004 de-duplicated records retrieved from the

searches, 894 were selected for full-text review following

title and abstract screening; 455 underwent data extrac-

tion, and, ultimately, 368 studies were included (Fig-

ure 1). Overall, there were 80 studies on HIV testing

outside of health care settings, including 41 peer-re-

viewed articles and 39 conference proceedings.

An overview of these 80 studies can be found in Table 1

[18–97]. Studies were from 14 of the 30 countries in the

EU/EEA, with most set in Northern Europe (n = 37), fol-

lowed by Southern Europe (n = 27) and Western Europe

(n = 12). Four studies were set across multiple EU/EEA

countries. There were no studies on HIV testing outside of

health care settings from the East, although two of the

studies set across Europe covered Eastern EU/EEA countries

[55,95]. The most common country of study was the UK

(n = 34), followed by Spain (n = 16) and France (n = 7).

There were a number of interventions carried out in an

effort to increase HIV testing outside of health care set-

tings, including: testing provision/implementation

(n = 65), testing campaigns (n = 8), communication tech-

nologies (n = 2), education and training (n = 4) and other

(n = 1) (Table 1). Ten studies applied strategies with mul-

tiple components to increase testing. The feasibility/
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acceptability of testing outside of health care settings was

assessed by 48 studies. The searches captured one eco-

nomic evaluation and six studies on barriers to testing.

There were no audits or studies that used clinical deci-

sion-making tools set outside health care settings.

Testing provision outside of health care settings

Of the 65 studies that introduced HIV testing, 56 studies

utilized novel HIV testing technologies to improve testing

uptake [18,19,21–23,25–27,29,31–39,41–43,46,47,50–

52,54,58–62,64–69,72–78,81,83,84,86–90,94,95,97], such

as rapid testing (n = 38) [19,21,26,27,29,33–37,39,41,50–

52,54,58,60–62,64–69,73,76,78,81,83,84,86–90,95].

Twelve studies provided HIV self-sampling (oral-fluid

sample: n = 7 [32,38,46,59,72,74,77]; blood sample:

n = 6 [18,25,32,43,47,94]) and six provided self-testing

(oral-fluid: n = 3 [23,42,97]; blood: n = 3 [22,31,75]).

Twenty-six studies provided HIV testing as part of an

integrated testing programme with: other blood-borne

viruses (n = 17) [19,20,26,30,36,39,57,58,65,67,73,78,85–

88,96], sexually transmitted infections (STIs) (n = 19)

[20,26,30,54,56–58,62,63,65,73,76,78,85–88,90,96] or tuber-

culosis (n = 1) [67].

Twenty studies provided non-targeted testing to the

general population, while 44 studies provided testing

to one or more groups at higher risk of HIV infection.

MSM were the group most frequently targeted

(n = 31) [20,21,25–27,30,32,38,39,46,51,54,58,60,61,63–

66,72–74,76,77,81,86,87,89,94,96,97], followed by: migrants

(n = 10) [21,33,52,59,61,74,86,87,89,97], people who use/in-

ject drugs (PWUD/PWID) (n = 8) [33,36,49,61,81,86,87,89],

SWs (n = 7) [33,51,56,74,86,87,89], black and minority

ethnic groups (BME) (n = 5) [24,39,63,83,89], young people

Cochrane
(n = 4484 )

Additional records from other 
sources 
(n = 130)

Records after duplicates 
removed 

(n = 15 004)

Articles excluded after 
title/abstract screen 

(n = 14 110)

Full-text articles assessed 
for eligibility 

(n = 894)
Articles excluded after full 
text review with reasons

(n = 439)

Duplicate: n = 3
Outside study period: n =  171
Outside EU/EEA: n = 54
Outside age range: n = 1
Full text not available: n = 10
No original data: n = 49
Not relevant: n = 148
Systematic review with relevant 
references: n = 3

Studies potentially relevant 
for data extraction 

(n = 455)

PsycINFO
(n = 742)

Embase
(n = 10 504)

Medline
(n = 4480 )

Scopus
(n = 3032)

Studies included in 
review

(n = 368)

Additional records 
identified through 

reference list search
(n = 21)

Articles excluded during data 
extraction
(n = 87)

Duplicate: n = 12
Outside study period: n = 3
Outside EU/EEA: n = 3
Outside age range: n = 1
Full text not available: n = 5
No original data: n = 8
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Studies of HIV testing outside of 
health care settings  

(n = 80)

Fig. 1 Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow diagram. EU/EEA, European Union/European Eco-
nomic Area.
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(n = 4) [19,21,63,67], homeless people (n = 3) [61,85,88],

and other key risk populations not specified (n = 3)

[47,57,95].

HIV testing was conducted in a number of non-health

care settings, including: fixed community testing

venues (n = 23) [26,27,29,30,33,37,38,41,55,57,58,60,64–

66,76,83,84,86,87,89,95,96], outreach sites (n = 32)

[20–22,31,34,35,39,46,49–52,54,56,59,61–63,67–69,72–

75,78,81,83,85,88,90,94], at home through self-sampling

(n = 10) [18,25,32,43,46,47,72,74,77,94] and self-testing

(n = 3) [23,42,97] and community drug services (n = 2)

[19,36]. Outreach testing activities were run through com-

munity mobile units [street-based (n = 9)

[21,22,31,34,35,49,68,69,75], event-based (n = 6)

[39,59,62,63,78,90] and university-based (n = 2) [50,67]]

and in saunas (n = 6) [20,46,51,54,72,94], gay venues

(n = 3) [72,73,81], brothels (n = 2) [51,56] and homeless

services/hostels (n = 2) [85,88]. One study provided HIV

testing to vulnerable migrant populations in a migrant

centre [52] and one study provided HIV self-sampling to

African migrants in churches and community groups

[59].

As seen in Table 2, where reported, testing coverage and

HIV positivity/reactivity varied within and between popu-

lation groups targeted and test settings. Very few studies

provided data on the proportion of individuals who were

offered and/or accepted a test. HIV positivity/reactivity

ranged widely by population: MSM: 0.0–11%; BME and

migrant groups: 0.0–6.2%; PWID: 1.9–32%; SWs: 0.9–
2.1%, and the general population: 0.2–3.2%. Across the

studies captured in this review, HIV positivity/reactivity

was lowest among homeless people (0.0%) and young peo-

ple (0.0%). Where studies targeted multiple risk groups,

positivity/reactivity ranged from 0.0 to 3.9%. Overall, there

were eight studies from this review that reported 0.0% HIV

positivity/reactivity [39,54,67,81,85,88,90,94]; the num-

bers of people tested were relatively small [MSM: n = 16–
126 [54,81,94]; BME/migrant groups: 26 [39]; general pop-

ulation: 188 [90]; homeless people: 58–110 [85,88]; young

people (students): 512 [67]].

This review identified a limited number of testing initia-

tives that demonstrated an increase in HIV testing, as a con-

seqence of a lack of reporting of baseline data or control

data. Only two comparative studies presented data docu-

menting changes to the number tested over time [37,66].

One study, describing a community-based voluntary coun-

selling and testing service for MSM, showed a scale-up from

951 tests carried out in 2009 to more than 4049 in 2012;

reactivity over this period remained stable (3.9% in 2007;

3.4% in 2012) [66]. Another study from Catalonia evaluated

the impact of introducing a rapid HIV testing programme in

a community testing site network and found that, 1 year

after implementation, a 103% increase had been observed in

the number of tests performed; again, reactivity remained

stable (2.4% in 2006; 2.2% in 2007) [37].

There were three studies that compared HIV testing in

community-based settings to that in health care settings,

with varied findings [38,60,94]. One study, from France,

showed that a higher proportion of MSM accepted a non-

medicalized community-based rapid test compared to a

standard medicalized test; this non-medicalized test strat-

egy also reached MSM at higher risk of HIV infection

[60]. In contrast, the other two studies found that the

proportions of people who accepted a test in the commu-

nity and in sexual health clinics were similar [38,94],

with one study finding overall lower uptake in commu-

nity settings [38].

Other interventions

Campaigns aimed at the public to improve testing outside of

health care settings ranged from small campaigns promoting

local testing interventions in magazines, on websites, on

social media and/or on the radio (n = 5) [39,60–62,97] to

major media campaigns supporting HIV Testing Week

(n = 3) [53,83,91]. A variety of indicators were used to mea-

sure the success of campaigns in increasing testing, such as

the additional hours of HIV testing carried out, volume of

leaflets/posters distributed, views on social media, editorial

coverage, website visits and the number of people accessing

the promoted services. However, no studies reported on the

change in testing coverage following the campaigns.

Two studies used communication technologies to improve

HIV testing rates [72,73]. One study provided the partici-

pants with their results by text message following testing in

gay venues [73] and one communicated participant test

results online following HIV self-sampling through the

Swab2Know project [72]. In both studies, the vast majority

of people had received/accessed their test results through

these technologies when followed up (99% in both studies).

Three studies incorporated training of medical and

non-medical staff on how to perform HIV testing as part

of their testing intervention [39,86,87]. In one study,

health promotion workers were trained in dried-blood

spot HIV testing with a one-day education and assess-

ment programme supported by creating a training video

available on YouTube [39]. The other two studies pro-

vided training to doctors, nurses, psychologists, social

workers and peer educators in community testing sites

[86,87]. One study trained people recruited to a mobile

outreach unit to perform HIV self-testing under the

supervision of a skilled counsellor and 99% received a

valid result [22]. None of these interventions documented

how education or training increased testing, but
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following training, 17 801 tests were delivered in com-

munity testing sites and outreach settings.

The other intervention implemented with an aim to

increase HIV testing was the creation of a national testing

network of community organizations working with key risk

groups. This network promoted testing at a local level and

supported people with reactive test results to link to care

[87]. Network members received training in counselling and

testing, and were offered information leaflets, rapid testing

kits and a standard monitoring questionnaire. In 2016, over

6000 HIV tests were delivered.

Feasibility and acceptability of testing for HIV

The feasibility/acceptability of testing outside of health care

settings was assessed by 48 studies (Table 3) [18,20–24,27–

29,31–34,36,37,40,42–44,46–48,51,54,59,61,63,65,67,69,71–

83,85,87,90,93,97]. Overall, HIV testing was found to be

acceptable to people offered testing across community (65–
99%) [27,37,40,61] and outreach settings (90–100%)

[48,63,85]. Both outreach settings and community testing

sites seemed to be effective in capturing first-time testers (12–
95%) [20–22,29,33,34,36,46,51,54,59,63,69,76,78,82,87,90].

HIV testing outside of health care settings was also acceptable

to the staff offering the tests [67,85].

HIV self-sampling was highly acceptable (87–97%)

[18,24,72,77,82], with people finding the instructions easy

to understand [18] and the kits easy to use [18]. The evi-

dence gathered suggests that self-sampling at home is use-

ful in reaching groups at higher risk of HIV infection, such

as MSM and black African populations [43,46,47]. Self-

testing was also considered highly acceptable (71–98%)

[23,28,31,42,97] and easy to do (92–98%) [23,42,75,97]

and the results easy to interpret (97–99%), [23,28,31,75]

although there was evidence to suggest that acceptability

may be dependent on test price and location.[79,80,82]

Table 2 HIV testing and positivity/reactivity rates by target population and testing venue outside health care settings

Target
population Testing venue

Number of tests
performed

% offered
a test

% or number that
accepted a test

Testing cov-
erage

Positivity/reactivity
rate (%) References

MSM Community
testing sites

9–14 453 100** 66–89% 16–74% 0.9–4.3 [26,27,30,38,58,60,6466,76,86,96]

Outreach 7–2955 100** 78–83% 10–78% 0.0–11 [20,21,39,46,51,54,72,73,81,94]
Home Kits returned: 8–

5696
Ordered kit: 53–69% Returned kit:

10–67%
0.0–2.1 [25,32,46,72,77,94]

BME/migrants Community
testing sites

302*–4219 2.1–3.6 [33,83,86]

Outreach 26–5676* 18%** 0.0–6.2 [21,39,52,59]
Home Kits returned:

10 410**
Returned kit:
60%**

1.4**
(BME: 3.3)

[25]

PWID Community
testing sites

323** 1.9** [86]

Outreach 141–7113 100** 83–97% 97%** 2.5–32 [21,36,49,81]
Sex workers Community

testing sites
923–1969 0.9–2.1 [33,86]

Outreach 112** 0.9** [56]
Homeless Outreach 58–110 45%** 0.0** [85,88]
Young people Outreach 27–512 37%** 19–100% 0.0 [19,67]
Multiple high-
risk groups

Community
testing sites

341–12 261* 0.6–3.9 [33,57,86,87,89,95]

Outreach 186–8923 42–95% 0.0–19 [21,39,61,63,74,81]
Home Kits returned:

122–10 410
Returned kit:
51–64%

1.4–2.5 [25,74,97]

General
population†

Community
testing sites

1849*–71 465 1.3–3.2 [29,37,41,55,84]

Outreach 188–95 575* 100** 78–95% 5.8–98% 0.0–2.2 [22,31,34,35,50,62,68,69,75,78,90]
Home Kits returned:

3020*,**
Ordered kit: 629–
27 917

Returned kit:
3020*, **

0.2–0.3 [18,23,42,43]

The percentage of people offered a test was calculated as the number of people offered a test divided by the number of people eligible for testing.
The percentage of people that accepted a test was calculated as the number of people that accepted a test divided by the number of people who were
offered a test. Testing coverage was calculated as the number of people tested divided by the number of people eligible for testing. Positivity/reactivity
was calculated as the number of people with a positive/reactive test divided by the number of people tested. The percentage newly diagnosed was cal-
culated as the number of people who were newly diagnosed with HIV divided by the number of people tested.
BME, black and minority ethnic groups; MSM, men who have sex with men; PWID, people who inject drugs.
*More than one test per person.
**Only one study presents these data.
†Includes studies set in services that are more often accessed by risk groups but do not restrict testing based on risk.
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Both self-sampling and self-testing reached a high propor-

tion of people who had never previously tested for HIV

(10–51%) [18,24,42,43,47,72,79,97]. Perceived benefits of

HIV self-testing included privacy, convenience and

immediacy [93].

There were two studies that measured feasibility/ac-

ceptability that were not included in Table 3, as they

were not context specific. However, findings suggest a

preference for oral-fluid over blood samples for rapid

testing [81] and that text-messaging of test results is

highly acceptable [73].

Economic evaluation of HIV testing

There was only one economic evaluation captured in

this review. Perelman et al. carried out an economic

evaluation of HIV testing for MSM across six commu-

nity testing services in six European cities (Copenhagen,

Paris, Lyon, Athens, Lisbon and Ljubljana) [70]. The

cost per HIV test ranged from €41 to €113 and the

cost per reactive test from €1966 to €9065, which

were among the lowest costs quoted in the literature

[70].

Table 3 Feasibility/acceptability measures of HIV testing outside of health care settings

Testing venue Sample size Selection of feasibility/acceptability indicators* References

Community testing sites 124–6046 Community testing acceptable: 65–70%
Rapid testing in the community acceptable: 90–96%
Same-day confirmatory testing in the community comparable to lab confir-
matory results: 96%
Same-day confirmatory testing results in 90 min: 91%
First time testers: 12–43%
First time accessing any health service: 55%

[27,29,33,37,40,61,64,76,83,87]

Outreach
services

Sauna 79–231 Sauna outreach clinics were well attended and feedback from users was
positive; they particularly valued the convenience and confidentiality of
the service

First time testers: 13–37%

[20,46,51,54]

Mobile unit 22–8923 Outreach service acceptable: 90–99%
Self-testing in outreach acceptable: 82%
Ability to interpret self-test results correctly: positive result: 96%; invalid
result: 94%; negative result: 95%
First time testers: 18–95%
First time testers who would not otherwise have tested: 40%

[21,22,31,34,48,59,63,67,69,78,90]

Hostels 42 Testing in hostels acceptable: 100% [85]
Drug services 12 Testing in harm reduction services easy or very easy to do (staff): 100%

Confidence in test results from tests performed in harm reduction services
(staff): 60%
First time testers: 18%

[36]

Other 264–
411 632

Self-tests in pharmacies acceptable: 88%
Self-collected testing kits acceptable in: post, 52%; college/university, 42%;
school, 28%; workplace, 22%; youth club, 21%; gym, 19%; bar/pub/night-
club, 17%; leisure centre, 13%; sports club, 12%; caf�e, 7%
Self-collected testing kits from outreach settings: first time testers: 80%
Self-sampling cost effective in outreach settings (positivity rate > 0.1%)
First time testers in brothels: 25%

[51,74,75,80,82]

Home HIV self-
sampling

150–
411 632

Self-sampling acceptable: 66–97%
Self-sampling instructions easy to understand (finger-prick): 94%
Self-sampling kit easy to use: 80%
Preference for self-sampling: 69%
Ability of self-sampling to reach risk groups: samples ordered by: MSM, 82
–94%; black Africans, 3.4–42%
Home self-sampling cost effective (positivity rate > 0.1%)
First time testers: 10–45%

[18,24,32,43,46,47,71,72,74,77,82]

HIV self-testing 47–5908 Self-testing acceptable: 71–98%
Self-testing easy to do: 92–99%
Self-test result easy to interpret: 97–99%
Self-testing recommendation to a friend or family member: 89%
Ability to interpret self-test results correctly: 99%
Purchasing the self-test if the price was: ≥ €30, 18%; ≥ €20, 40%
First time testers: 26–51%

[23,28,42,44,71,79,93,97]

MSM, men who have sex with men.
*Feasibility/acceptability among people testing unless otherwise specified.
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Barriers to HIV testing

There were six studies on barriers to HIV testing outside

of health care settings [28,45,71,79,92,93]. However, in

this systematic review, there were no barriers reported

specific to testing in community settings. Five studies

described barriers to HIV self-testing [28,45,71,79,93]

from the perspective of the potential tester, including a

lack of awareness of self-tests [28,45], concern about the

capacity to perform self-testing [71,93], fear of a reactive

result without any support [93] and cost [79]. One study

explored barriers to home-sampling among MSM and

found men worried about stigma, confidentiality, privacy,

the accuracy of the self-sampling test and the lack of

opportunity to discuss the results with a health care pro-

fessional [92].

Quality assessment

Quality among the 40 peer-reviewed articles that were

assessed was variable; 29 (73%) studies were of high

quality, eight (20%) were of medium quality and three

(7%) were assessed as being of low quality (Table 1). Risk

of bias was low in 20 studies (50%), medium in 19 stud-

ies (48%) and high in one study (2%) (Table 1).

Discussion

This comprehensive systematic review presents the evi-

dence from the EU/EEA on HIV testing outside of health

care settings. Overall, the review highlights that, although

HIV testing in community sites and through outreach ser-

vices is highly feasible, it has been predominantly imple-

mented in a small number of countries. Where reported,

uptake and positivity/reactivity rates varied widely, but

these outcome measures were generally highest among

hard-to-reach groups at higher risk of infection, such as

MSM, PWID, SWs and migrants. This review identifies

several promising strategies for HIV testing; however, the

ability to assess the effectiveness of different initiatives

to increase testing was limited by a lack of comparison

data. The body of evidence does suggest that testing out-

side of health care settings is useful in attracting people

who have not tested for HIV previously and in re-engag-

ing people previously diagnosed back into care [9].

In addition, this review demonstrates that testing in

community and outreach settings is highly acceptable,

not only to the people who undergo testing, but also to

the people carrying out the tests. Rapid HIV testing out-

side of health care settings is also highly acceptable and

same-day confirmatory testing in community settings is

feasible. An economic evaluation of testing MSM in com-

munity testing sites suggests that the associated costs are

low. Community-based rapid testing may also have the

potential to increase HIV test uptake among migrants

[98].

No studies in this review measured the acceptability of

lay providers offering HIV testing, although one study

found that non-medicalized testing was effective at

reaching high-risk MSM who were infrequent testers [60].

Furthermore, existing literature not captured in the

review supports utilizing trained lay providers to carry

out rapid HIV testing, which was found to be highly

effective and acceptable [99]. Encouragingly, there were

no studies gathered in the review that documented barri-

ers to HIV testing in the community or by lay providers.

It is unclear, however, whether this was because of a lack

of research on this topic. In one study, published prior to

2010 and thus not captured in this review, African partic-

ipants voiced concerns about HIV-related stigma and

confidentiality, and doubts about the ability of commu-

nity-based services to maintain professional standards of

care [100]. More research is needed to explore barriers to

testing outside of health care settings, as community and

outreach testing provides key opportunities to reach

highly vulnerable individuals not accessing formal health

care services.

Home-sampling and home-testing are strategies that

have been implemented in several studies to reach people

not accessing traditional HIV testing services. Both strate-

gies have been found to be highly acceptable, easy to use

and successful in reaching populations at higher risk for

HIV infection. Although, in some studies, people raised

concerns about their capacity to perform self-tests, the

ability to correctly interpret self-test results was found to

be high. For both HIV self-testing and self-sampling,

there were concerns about not having sufficient support

following a reactive result. The WHO recommends that

those with a reactive self-test result should be sign-posted

to services for confirmatory testing and peer support

[101]. Although the majority of home-sampling and

home-testing interventions captured in this review were

targeted to MSM, there is evidence that these strategies

could be of benefit to other key populations, such as

BME groups [43,47,101]. Increased HIV testing coverage

could be achieved through reduction of the price of self-

testing and self-sampling kits and removal of legal and

regulatory barriers to use.

Despite evidence for the potential benefits to testing

outside of health care settings identified in this review, as

of 2016, only one in three countries in Europe had

authorized delivery of community-based testing by non-

medical staff and use of home-sampling or self-testing
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kits was authorized in very few countries [3]. Data from

the most recent Dublin Declaration implementation sur-

vey indicate that one of the main barriers to effective

provision of HIV testing services in the WHO European

Region is the availability of community-based services

[3]. National guidance should promote the scale-up of

testing outside of health care settings to improve testing

coverage and reach groups at highest risk of acquiring

HIV infection. In addition, legal and regulatory barriers

to home-testing and home-sampling should be removed,

as well as restrictions on who can offer an HIV test.

It is also essential that testing across non-traditional

settings be accompanied by well-defined referral path-

ways into HIV care for anyone testing positive or with a

reactive result. Close coordination between community

testing sites and health care facilities is important to

ensure successful linkage. Evidence shows that transfer to

care was rarely reported in studies of testing outside of

health care settings [9], but, where it was, linkage rates

were comparable to linkage from medical settings [102].

Monitoring of linkage to care after HIV diagnosis in com-

munity testing sites can often be difficult because of

issues with patient confidentiality; only some sites receive

information about the result of the confirmatory test and

care access and this information is often informal

[103,104].

This systematic review is comprehensive and used a

robust methodology, adherent to PRISMA guidelines, to

bring together the evidence on HIV testing outside of

health care settings in the EU/EEA. No language restric-

tions were applied; studies were included in a number of

European languages and from a number of countries.

Search terms were broad, minimizing the possibility that

key studies were missed and minimizing any publication

bias. Studies that were critically appraised were of high

quality with minimal bias. However, a limitation of this

review is that half (49%) of the evidence included had

not been peer-reviewed (i.e. conferences or reports), mak-

ing quality assessment impossible. Synthesizing the evi-

dence was challenging given the difficulty in comparing

the findings across studies. HIV testing outcome measures

were reported inconsistently, using a variety of defini-

tions; many studies failed to report even the number of

people tested and positivity/reactivity. Only one study

described the prolonged impact and sustainability of the

intervention over time and none presented the impact of

testing on HIV incidence/prevalence. Few studies mea-

sured baseline testing rates, making it impossible to

assess the extent to which the interventions were effec-

tive at increasing HIV testing. One limitation to applying

the lessons from this review more widely is the limited

evidence from Eastern Europe, as strategies to increase

testing in one setting may not be valid in other health

systems.

Conclusions

This review highlights that testing outside of traditional

health care settings plays a key role in diagnosing HIV

infection, particularly among people at higher risk of

infection and people who have not been tested previ-

ously. Testing outside of health care settings is also

highly acceptable to both providers and users, making it

an essential component of a well-designed, comprehen-

sive HIV testing strategy. Public health professionals, pol-

icy advisors and programme managers should consider

adapting their national guidelines and programmes to

incorporate testing outside health care settings, not only

to diversify the test offer, but to reach population groups

at higher risk and with potentially poorer access to health

care services. Furthermore, effective testing programmes/

strategies should include robust monitoring and evalua-

tion to allow for assessment of programme impact. The

evidence from this systematic review was used to inform

the ECDC guidance for integrated testing for hepatitis B

virus, hepatitis C virus and HIV in Europe [105].
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