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ABSTRACT
Background  The potential of HIV self-testing (HIVST) 
to cause harm is a concern hindering widespread 
implementation. The aim of this paper is to understand 
the relationship between HIVST and harm in SELPHI (An 
HIV Self-testing Public Health Intervention), the largest 
randomised trial of HIVST in a high-income country to 
date.
Methods  10 111 cis and trans men who have sex with 
men (MSM) recruited online (geolocation social/sexual 
networking apps, social media), aged 16+, reporting 
previous anal intercourse and resident in England or 
Wales were first randomised 60/40 to baseline HIVST 
(baseline testing, BT) or not (no baseline testing, nBT) 
(randomisation A). BT participants reporting negative 
baseline test, sexual risk at 3 months and interest in 
further HIVST were randomised to three-monthly HIVST 
(repeat testing, RT) or not (no repeat testing, nRT) 
(randomisation B). All received an exit survey collecting 
data on harms (to relationships, well-being, false results 
or being pressured/persuaded to test). Nine participants 
reporting harm were interviewed in-depth about their 
experiences in an exploratory substudy; qualitative data 
were analysed narratively.
Results  Baseline: predominantly cis MSM, 90% white, 
88% gay, 47% university educated and 7% current/
former pre-exposure prophylaxis (PrEP) users. Final 
survey response rate was: nBT=26% (1056/4062), 
BT=45% (1674/3741), nRT=41% (471/1147), RT=50% 
(581/1161).
Harms were rare and reported by 4% (n=138/3691) 
in exit surveys, with an additional two false positive 
results captured in other study surveys. 1% reported 
harm to relationships and to well-being in BT, nRT and 
RT combined. In all arms combined, being pressured or 
persuaded to test was reported by 1% (n=54/3678) and 
false positive results in 0.7% (n=34/4665).
Qualitative analysis revealed harms arose from the kit 
itself (technological harms), the intervention (intervention 
harms) or from the social context of the participant 
(socially emergent harms). Intervention and socially 
emergent harms did not reduce HIVST acceptability, 
whereas technological harms did.
Discussion  HIVST harms were rare but strategies to 
link individuals experiencing harms with psychosocial 
support should be considered for HIVST scale-up.

Trial registration number  ISRCTN20312003.

BACKGROUND
HIV self-testing (HIVST) involves a person 
collecting their own sample, processing their test 
and interpreting their result.1 2 A novel interven-
tion, HIVST has advantages in reaching margin-
alised populations most affected by HIV, such as 
cis and trans men who have sex with men (MSM), 

WHAT IS ALREADY KNOWN ON THIS TOPIC
	⇒ Increasing rates of ever and repeat testing is 
critical to supporting sustained reductions in 
HIV incidence for men who have sex with men 
(MSM; cis and transgender); HIV self-testing 
(HIVST) is a relatively novel approach which 
may support this key goal. Evidence about 
harms from HIVST among key populations is 
scant: a recent systematic review and meta-
analysis of 10 randomised controlled trials 
comparing HIVST to standard testing among 
key populations found evidence of harms only 
in trials including female sex workers and 
none for MSM or trans people5. Observational 
evidence on HIVST implementation largely 
reports interpersonal conflict when HIVST is 
delivered by peers or partners.

WHAT THIS STUDY ADDS
	⇒ We demonstrate that harms from HIVST 
are very rare. When these do occur, harms 
can arise from the kit itself, from how the 
intervention functions or from the broader 
social circumstances of the end user which we 
term technological, intervention and socially 
emergent harms, respectively.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

	⇒ This research will be encouraging to policy 
makers and commissioners reluctant to 
implement HIVST because of concerns about 
the potential for harm.
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by reducing testing barriers (eg, inaccessible clinics, stigma, 
opportunity cost).2–4 HIVST implementation has been hindered 
by concern about harms or adverse events in people offered 
HIVST, and which would not necessarily have occurred with 
clinic-based testing. We do not strictly define harm or adverse 
events in this paper as they have overlapping meanings, but 
we use the term harm as this is the norm in the wider HIVST 
literature.5–7

In the UK, policy makers and commissioners have been reluc-
tant to endorse HIVST which was banned in 1992 because of 
concerns over test quality and the potential for self-harm in the 
absence of pre-and-post-test counselling and effective HIV treat-
ment.1 8 These concerns persisted despite advances in treatment 
leading to normal life expectancies for people with diagnosed 
HIV.1 9 Further concerns focus on the potential of HIVST for 
coercive testing and the negative impacts of reduced support.1 6

Since legalisation in 2014, HIVST has been provided sporad-
ically across the UK through pilot and demonstration projects 
and through our online randomised controlled trial (RCT) in 
England and Wales.10–13 SELPHI (An HIV Self-testing Public 
Health Intervention) recruited 10 111 men (cis and trans) who 
reported lifetime anal sex with men.

SELPHI provided the BioSure HIV self-test and had two 
randomisations. Randomisation A assessed whether provision of 
one free HIVST could increase confirmed diagnoses of prevalent 
infections, and found no significant difference between HIVST 
and standard of care.14 Randomisation B assessed whether the 
offer of repeat free HIVST could increase diagnoses of inci-
dent infections, and also found no difference between arms.15 
Secondary outcomes included dramatically increased HIV 
testing uptake and frequency, without reductions in sexually 
transmitted infection testing.14–16

Despite significant concern from policy makers and in values 
and preferences research (conducted primarily with people who 
had not used HIVST), evidence about actual harms from HIVST 
use is scant. Research has focused on social harms (eg, coercion, 
intimate partner violence (IPV)) rather than harms from tests 
themselves (eg, false positives/negatives).2 5 6

A recent meta-analysis investigating HIVST outcomes in key 
populations found no reports of harm in seven RCTs recruiting 
MSM and trans people, and very few in three RCTs including 
female sex workers.5 However, it is not clear if harms data were 
routinely reported; one included RCT has since reported 8.5% of 
MSM (n=60/709) reported pressuring someone else to test, and 
2.1% (n=15/715) being pressured themselves.17 Some evidence 
from observational studies exists in high-income settings, mostly 
confrontations with sexual partners when delivering HIVST.18 19

As the biggest HIVST RCT in a high-income setting and 
the largest including MSM to date, SELPHI provides a unique 
opportunity to investigate and characterise harms to guide 
HIVST implementation.

The aim of this study is to understand the relationship between 
HIVST and harm in SELPHI by exploring specific types of harm 
(relationship, well-being, pressure/persuasion to test and false 
positive/negative results), and the experiences of individuals who 
reported harm.

METHODS
This mixed-methods study uses SELPHI RCT data alongside 
an embedded qualitative substudy including participants who 
reported harm. We use an approach termed ‘following the 
thread’ whereby quantitative data are explored further through 
qualitative inquiry.20

Trial design and measures
SELPHI recruited MSM (cis/trans) and trans women with self-
reported HIV negative/unknown status, who reported lifetime 
anal sex with men, through sexual networking apps and social 
media (February 2017 to March 2018). Data for all trans partic-
ipants are reported separately.13 Trial protocol11 and interven-
tion descriptions are also reported elsewhere.10 12 SELPHI was 
prospectively registered with the ISRCTN. Figure 1 provides a 
flow diagram with retention.

A total of 10 111 MSM completed baseline questionnaires, 
which included an HIV risk assessment, and were individually 
computer randomised 60/40 to receive one baseline HIVST (base-
line testing, BT) versus no baseline HIVST (no baseline testing, 
nBT) (randomisation A). Participants in BT received a survey at 
2 weeks and at 3 months, in nBT participants received a survey 
at 3 months. A final exit survey (18 months after enrolment) 
asked whether using HIVST or being in SELPHI led to negative 
impacts on relationships (family, partners, friends, coworkers), 
or negative impacts on well-being, and whether since joining 
SELPHI participants had been pressured or persuaded to HIV 
test when they did not want to.

Randomisation B occurred 3 months after randomisation 
A. Participants in BT who reported using the baseline HIVST, 
condomless anal sex with ≥1 male partner in previous 3 
months and interest in further HIVST were randomised 50/50 
to repeat three-monthly HIVST (repeat testing, RT) versus no 
repeat testing (nRT). RT participants received a survey 2 weeks 
after each HIVST delivery. nRT and RT participants received a 
regular survey every three months including a risk assessment. 
An exit survey (24 months after enrolment) included questions 
about harms.

In intervention arms (BT, nRT and RT), false positive results 
could be reported on the 2-week, 3-month and regular surveys 
(in RT). All participants were asked about false positive results 
from self-tests (provided by SELPHI and sourced elsewhere) 
at end of study surveys acknowledging that HIVST was avail-
able sporadically through pilot projects during follow-up and 
commercially at cost throughout.

RCT analysis
Our complete case intention-to-treat analysis was not deter-
mined prior to trial implementation. We analysed harm types 
(relationships, well-being, pressure/persuasion to test) based on 
trial arm (nBT, BT, nRT, RT). Responses to questions regarding 
relationship harm, well-being harm and pressure to test were 
tabulated over numbers who responded to each question by 
trial arm. Participants reporting false positive results in 2-week, 
3-month, regular and exit surveys were tabulated over all who 
reported an HIVST result or using HIVST during trial follow-up 
(including kits not sourced from SELPHI). To avoid double 
counting, participants from BT subsequently randomised a 
second time contributed only to nRT and RT endpoints. Stata 
V.16.1 was used for analysis.

Qualitative study
We conducted an exploratory qualitative substudy examining 
participant accounts. A topic guide (online supplemental file 1) 
drew on themes emerging from a previous SELPHI sub-study10 
and existing HIVST literature. This covered HIV testing expe-
riences, engagement with SELPHI and the type(s) of harm 
reported.

Participants who consented to contact for qualitative research 
and reported at least one harm type were invited to interviews. 
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One experiencing a false negative interviewed in a different 
SELPHI study21 was included post hoc. Participants were 
screened during interview for harms not reported in surveys.

Interviews (June to August 2020) were conducted over Zoom 
and by telephone (because of COVID-19 restrictions) by the first 
and second authors, audio recorded and transcribed verbatim. 
Participants were given £30.

Analysis (conducted using QSR NVivo V.12) followed a narra-
tive approach. Participant accounts were treated as self-contained 
stories, and elements coded based on position within the narra-
tive (eg, initial explanation, contributing features, critical point, 
resolution). Results were assessed for clarity/coherence by TCW, 
EJN, PW, AR and FB. As this study was primarily exploratory, we 
did not attempt to assess saturation.

This study involves human participants and was approved by 
the University College London (ref: 9233/001) and the London 
School of Hygiene & Tropical Medicine (ref: 17985) research 
ethics committees. Participants gave informed consent to partic-
ipate in the study before taking part.

RESULTS
SELPHI recruited 10 111 MSM (cis/trans); predominantly cis 
MSM, 90% white, 88% gay, 47% university educated and 7% 
current or former pre-exposure prophylaxis users. Baseline 
details are available elsewhere.13 Exit surveys were completed 
by 26–50% of participants: nBT 26% (1056/4062), BT 45% 
(1674/3741), nRT 41% (471/1147) and RT 50% (581/1161).

Figure 1  Trial Consolidated Standards of Reporting Trials (CONSORT) flow diagram.
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Prevalence and distribution of harms
Harms were reported by 4% (n=138/3691) of those who 
responded to one or more harm question on the exit survey. Of 
those reporting harm, 9% (n=13/138) of participants reported 
>1 harm and 1% (n=2/138) >2 harms. Additionally, 0.7% 
(n=2/3061) reported a false positive elsewhere in the trial.

Negative impacts to relationships from participating in 
SELPHI or using HIVST kits were reported by 1% (n=25/2675) 
in BT, nRT and RT combined, with no substantial differences 
by trial arm (table 1). Impacts were on partners (n=10), other 
people (n=7), family (n=5), friendships (n=5) and work (n=3). 
Negative impacts on family were primarily relationship break-
downs (n=5); negative impacts on partner relationships were 
primarily arguments (n=5).

Negative impacts on well-being were reported by 1% 
(n=37/2658) in BT, nRT and RT combined. Being pressured 
or persuaded to test when a participant did not want to was 
reported by 1% (n=54/3678). False positive test results were 
reported by 0.7% (n=34/4665) of participants overall, and simi-
larly across trial arms. Two were reported during the trial, and 
a further 32 in end of study surveys. No participant reported 
multiple false positive results (table 1).

Experiences of harms
Ninety-seven who reported harm also provided consent for 
further contact; 78 were contacted and nine completed an inter-
view. Table 2 provides participant demographics.

Qualitative analysis (see online supplemental file 2 for 
expanded version) revealed three categories of harms experi-
enced during SELPHI: caused by the HIVST itself (technological 
harms), caused by the intervention more broadly (intervention 
harms) or arising from interactions between HIVST/the inter-
vention and the social circumstances of the individual (socially 
emergent harms).

Technological harms
Three participants reporting harms due to the technology itself 
were interviewed, two had a false positive and one a false nega-
tive result. One of the false positive reports, however, was from 
a non-trial HIV self-sampling (HIVSS) kit (an HIV test where a 
person takes a sample and sends it to a laboratory for processing) 
rather than an HIVST kit and their data were excluded.

Both remaining participants’ experience of harm emerged 
from the test itself and did not have external influences exacer-
bating the outcome. The participant who reported the false posi-
tive HIVST described a difficult series of emotions when reading 
the result, including guilt and shame. He sought support from 
his wider social network and attended a clinic for confirmatory 
testing within 24 hours where support was provided. A rapid test 
was not conducted in clinic, and the participant waited several 
days for a result, which was negative. The false positive HIVST 
undermined the participants’ well-being, leading to the termina-
tion of a fledgling relationship.

At the time […] …I wanted to be on my own for three months and 
get the next result. […] I pushed a lot of people away. I didn’t really 
want to be with anybody or see anybody or be in a relationship. So, 
I would just keep away [from a man he was dating]. Very much felt 
isolated for three months until I could get another result which I 
was happy with. […] After the negative one I wanted a second one 
just to confirm that. It did affect relationships, like I didn’t really 
want to be sexual at that time. (Cis man aged 26–35 years. Baseline 
testing, false positive result)

The false negative result had a less clear impact: this man had a 
negative result from an HIVST, several days later a health condi-
tion led to his general practitioner testing him for HIV again, 
this result was positive. The participant felt angry and frustrated, 
he attempted to access support via the SELPHI website and a 
helpline run by a voluntary sector organisation. He found it 
challenging to access information and the offered support did 
not meet his needs.

I didn’t find it helpful. I just found it like, I suppose it was like a 
mental health study. So, [HIV support helpline] was, I think it was 
offering counselling but I didn’t feel I needed counselling. I only 
felt I needed someone to talk to, not a counsellor. (Cis man aged 
26–35 years. Baseline testing, false negative result)

Both participants reported low HIVST acceptability following 
their experiences, were suspicious of the technology and reluc-
tant to endorse self-testing.

Intervention harms
Harms related to intervention function were reported by two 
individuals. Accounts focused on feelings of guilt and shame 
when they completed online risk surveys.

Once you’ve entered into the trial and then it’s like, so, why did 
you feel the need [to test]? What sort of person do you think 
you have become where you feel that you have to be tested? And 

Table 1  Types of harm by trial arm

Type of harm
No baseline testing (nBT)
% (n/N)

Baseline testing (BT)
% (n/N)

No repeat testing (nRT)
% (n/N)

Repeat testing (RT)
% (n/N)

Overall
% (n/N)

Relationships N/A 1 (15/1626) 0.2 (1/468) 2 (9/581) 1% (25/2675)*

Well-being N/A 1 (18/1611) 2 (8/467) 2 (11/580) 1% (37/2658)*

Pressured/persuaded to test 1 (14/1013) 1 (21/1615) 2 (8/471) 2 (11/579) 1% (54/3678)

False positive 0.8 (3/359) 0.5 (9/2013) 1.0 (11/1136) 1.0 (11/1157) 0.7% (34/4665)

*Data not collected for nBT.

Table 2  Qualitative study participant demographics

Demographic variable n

Age

 � 18–25 3

 � 26–35 3

 � 36–45 1

 � 45+ 2

Sexual orientation

 � Gay 8

 � Undisclosed 1

Testing history at enrolment

 � Never 1

 � <12 months 5

 � >12 months 3

Ethnicity not reported because of risk of deductive disclosure.
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it also made me think, why do I feel the need to be tested so 
regularly at the normal clinic? […] Am I living a normal sort 
of lifestyle? Is my lifestyle, is it out of control? Is it the sort of 
lifestyle that I want? And how, at my age, did I get myself into 
this position? (Cis man aged 45+ years. Repeat testing, well-
being harm)

For both, narratives describing their experiences focused on 
their internal monologue and their circumstances. For one, this 
was living on his own, and for the other it was related to not 
being open about his sexual orientation with his family. These 
narratives were focused on guilt, shame and loss of control. 
Although the surveys and the cyclical nature of the intervention 
triggered these feelings, using HIVST kits in the home increased 
this because of the incursion of healthcare into the private 
sphere, an issue specific to HIVST:

I guess because it’s quite a clinical thing actually, you know, when 
you think about it. It’s quite a clinical thing to be doing in your own 
room. It’s like, you know, something you would ordinarily have 
done by someone who’s trained, but you’re having it in a different 
way and you’re having it in a completely different setting. So maybe 
it would be easier to, kind of, make it be I guess more normal in 
that clinical [setting]… (Cis man aged 18–25 years. Repeat testing, 
well-being harm)

Socially emergent harms
Four participants reported harms arising from their social 
contexts. For one, this was a negative impact on a relationship, 
for three this was pressure to test for HIV when they did not 
want to.

One participant reported a difficult relationship with his 
partner which was characterised by jealousy and suspicion. His 
partner’s discovery of his HIVST led to discord and contributed 
to eventual relationship breakdown. His narrative, however, 
described the inevitability of the outcome: had the discovery 
of the kit not provoked breakdown another event would have 
precipitated it.

Pressure or persuasion to test during SELPHI was experi-
enced by three individuals in different circumstances: for one, 
it came from a friend concerned for his health. For another, 
pressure came from a partner in response to his own wors-
ening mental health due to HIV anxiety. The final participant 
described being forced to test in a clinic by the police after being 
violently sexually assaulted when he would have preferred to 
use HIVST; his experience was thus not related to HIVST or 
SELPHI participation.

Both individuals pressured to test by those in social networks 
described ambivalence and anxiety around testing for HIV while 
also recognising their own unmet testing need. For one, this 
need was the source of significant stress and negatively impacted 
their well-being. Although both described significant ambiva-
lence around the experience, they were happy they had tested in 
retrospect and felt more confident with future testing:

It [testing] just seems so much more reachable. I feel comfortable 
doing it now. And I think, more than anything, it’s put my mind at 
rest that it is getting easier to be able to be tested for this. (Cis man 
aged 18–25 years. Baseline testing, pressured to test)

For participants pressured to test when they did not want 
to, HIVST through SELPHI was simply the most accessible 
test available to them at that time. If HIVST was not available 
this pressure likely would have led them to test using another 
modality.

DISCUSSION
In this analysis, harm related to HIVST was extremely rare and 
experienced by 4% who completed exit surveys. Exploratory 
qualitative data suggest HIVST harms arise either from the tech-
nology itself, are generated by the intervention more broadly or 
emerge from individuals’ specific social circumstances. Harm 
could not always be attributed solely to HIVST, in some instances 
HIVST was merely a catalyst.

It is inevitable due to technology limitations that some will 
experience false positive and false negative HIVST results, 
similar to other testing options.1 22–24 Supportive information 
for those who receive a positive result from a self-test should 
include seeking timely confirmatory testing. False negatives, 
which are rarer, given imperatives to develop tests with high 
sensitivity, are more challenging to address; the most practical 
solution is to encourage repeat testing and to prioritise HIVSTs 
with high sensitivity. Indeed, the participant reporting the false 
negative may have tested within the window period following 
HIV exposure. The BioSure test has a longer window period 
than clinic-based fourth-generation HIV antigen/antibody tests. 
Nevertheless, the participant understood his result as a false 
negative, and providers should consider the emotional and 
public health implications. This underlines the importance of 
providing clear information on test sensitivity, specificity and 
window period to enable individuals to correctly interpret their 
results in the context of test capabilities.

Harms emerging from intervention components resulted 
from the intervention functioning as theorised, but with a more 
extreme outcome than anticipated. The goal of risk assessment 
was to provide a reflective experience on sexual risks.10 12 For 
a very small number, this exacerbated self-stigma/internalised 
homophobia, negatively impacting on well-being. This is likely 
to be an issue for MSM and other key populations who face 
marginalisation and exclusion in society. Socially emergent 
harms pose a similar challenge; they are difficult to predict, 
are interpersonal, largely independent of the HIVST/interven-
tion and therefore cannot reasonably be anticipated. Packaging 
HIVST with broader supportive resources, including clear links 
to relationship and other psychosocial support, is pragmatic 
given their rarity.

Being pressured or persuaded to test during SELPHI was not 
always related to HIVST. Although unwanted pressure to test 
is likely to occur with other modalities, because self-testing is 
convenient and removed from clinical spaces, it may well lead 
to increases in acquiescence to testing pressure. For both indi-
viduals pressured to use an HIVST, if self-testing had not been 
available they likely would have used another modality. Further, 
both were ultimately happy they tested and, in line with other 
research from China, reported positive attitudes towards HIVST. 
Understanding pressure/persuasion in context is therefore 
important.25

Our findings are novel and, to our knowledge, the most 
in-depth from a high-income setting exploring HIVST 
harms.18 19 Our results correspond with research from Southern 
Africa demonstrating potential harms were most likely to emerge 
within relationships,26 or be related to unwanted pressure to 
test.27

Given HIVST’s substantial benefits in providing MSM with 
an empowering testing option which increases testing uptake 
and diagnosis,5 28 these rare harms should not pose a barrier to 
implementation. However, future programming should monitor 
harms across the three domains identified: technological, inter-
vention and socially emergent harms.
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Limitations
This study has important limitations. Completion rates for the 
final surveys were low, especially in nBT, the arm in which 
participants received no HIVST. This means that harm frequency 
may be over-estimated if those experiencing harm were more 
likely to complete exit surveys, or under-reported if they were 
less likely to do so.

There is sometimes confusion between HIVST and HIVSS. 
Given that one participant mistakenly reported a false positive 
as being from an HIVST but which was actually from HIVSS, 
which has a comparatively high false positive rate,29 the number 
of false positives reported in this study are likely upper estimates 
due to confusion between technologies.

We did not systematically collect SELPHI data on IPV. 
Although none of the participants interviewed reported this, it 
may have been experienced by others during the trial.30

Finally given the relatively small sample size in the qualitative 
component due to the small number of harms and because not 
all who consented to follow-up agreed to be interviewed, these 
data are exploratory rather than indicative of all experiences of 
harms.

CONCLUSIONS
Harms were extremely rare, reported by 4% of participants. 
Qualitative analysis reveals harms emerge from the technology, 
from intervention function or from individuals’ social/interper-
sonal circumstances; these were not always directly attributable 
to HIVST. Strategies managing harms should focus on providing 
links to psychosocial support. Given the rarity of harms and 
the wider benefits of HIVST, this should not be a barrier to 
implementation.
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