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ABSTRACT 

While digital technologies are increasingly being used to 
provide support and diagnoses remotely, it is unclear 
whether they offer adequate emotional support and 
appropriate messages in navigating complex, stigmatised 
and sensitive conditions that can have a momentous impact 
on people’s lives. In this paper, we investigate how and 
why people access existing HIV resources, and their 
experiences of using these resources through a survey with 
197 respondents and an interview and think-aloud study 
with 28 participants. Our findings indicate that many HIV-
related resources do not address the anxiety-provoking 
reasons for access, reinforce stigma and neglect to provide 
important information and emotional support. We finally 
discuss potential ways of addressing these issues in the 
current environment where more sexual health services are 
being delivered online. 

CCS CONCEPTS 
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1 INTRODUCTION 

The amount of health information online and new 
technological advances in biomedical information, services 
and devices enabling remote testing and diagnosis is 
increasing; this means that more people than ever before 

are making health-related decisions without contact with 
health care professionals. These online resources have the 
potential to be life-changing by empowering people to 
develop the self-confidence and coping skills needed to 
manage health problems. Online provision of self-care can 
address difficulties of reduced access to clinical settings due 
to cutbacks in health services, but it also has the potential 
to cause distress and harm. 
The use of self-tests to diagnose or monitor conditions is 
now commonplace with technologies such as pregnancy 
tests, and blood glucose monitors for diabetes management. 
Recently, new diagnostic tests for Human 
Immunodeficiency Virus (HIV) have emerged and are 
providing opportunities for people to test and receive HIV 
test results  remote from traditional health services [2]. 
Information about and options for accessing traditional 
health services are also available online from different 
sources, along with advice about what treatment or testing 
options are available to people.  However, there is little 
research into how people perceive the information and 
support they get from accessing online resources for HIV to 
make choices about testing and accessing care [41,61]. 
Furthermore, it is unclear whether existing online and 
digital resources offer appropriate information (i.e. timely 
and useful information and resources for testing support, 
services and interventions based on user needs) and 
emotional support to people.  
In this paper, we focus on identifying the emotional and 
informational support needs of people when interacting 
with HIV-related digital technologies around the time of 
testing. While we started the study with the aim of 
exploring information structure and support in HIV-related 
digital resources, emotional support emerged as a focus 
from our studies: participants’ emotions were heightened 
when perusing HIV-related resources and describing their 
experience of them. Here, we use the term “emotional 
support” to include the provision of information in a 
reassuring, encouraging and trustworthy manner that 
provides a subjective perception of feeling accepted and 
respected [13,31]. This study is unique in investigating how 
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people interact with online resources and make sense of the 
information and in its focus: we identified a rich picture of 
emotions around accessing HIV-related online resources, 
influenced by factors such as information structure, 
people’s previous experiences, context, knowledge and 
beliefs. There is a dearth of literature on how people make 
their choices in terms of how and where they test for HIV 
since self-tests have been available. We reflect on our 
findings to provide directions for developing this area of 
research in HCI. Our findings will inform the development 
of a self-testing app and an online results and management 
pathway, linking people testing for HIV remotely to 
information, support and, if necessary, specialist services. 

2 BACKGROUND 

Much prior research has focused on the exploration of 
people’s everyday engagement with health information and 
the process of making sense of this information [1,21,35,56]. 
Sensemaking, the cognitive act of understanding 
information, is a process of developing a sophisticated 
representation of information to serve a task, for example, 
decision-making and problem-solving [56]. There is a 
renewed interest in sensemaking due partly to the 
information explosion on the Internet and web based tools 
that have made it much easier for users to access this 
information [57]. Information acquisition and use have 
been postulated to be significant predictors of people’s 
intentions to seek HIV testing - decision making in the 
context of HIV information behaviour has included 
information exposure, use, and experience [39]. However, 
the emotional states of individuals in relation to other 
factors (e.g., individual goals, tasks, or situations) when 
seeking information are often ignored in the literature [32]. 
This is despite the fact that “emotional cues” are 
increasingly recognised as intrinsic to information seeking 
which should also focus on people’s emotions and affective 
experiences [22,44]. Emotional barriers have proved to be 
significant in limiting access to health information since 
emotions affect the situation, task and goal of seeking 
information and vice versa [16,22]. People react emotionally 
to information which impacts on understanding, 
internalization, learning, and coping [44]; indeed 
information processing capacity has been shown to 
diminish under stress [12]. Emotions can often interfere 
with clarity of thought in undertaking a task or support, or 
conversely can encourage particular goals [58].  In each 
case, these factors modify and are modified by people’s 
information seeking behaviours [16]; further, these factors 
vary depending on the type of information being sought 
and what the reasons for and experience of searching are. 

Significant emotional aspects including stigma and fear 
surround the HIV context. Thus, information behaviour 
research in this context should account for emotion [27]. 
People who believe themselves to be at risk of HIV infection 
may choose to avoid distressing information when it 
conflicts with their beliefs [4,10]. Others avoid diagnostic 
information that might help them determine the 
implications of symptoms [10].  
Recent work in HCI has focused on how people choose to 
use digital tools for self-care including monitoring, home 
testing, information for health concerns and managing 
activity (e.g., in pregnancy, diabetes, etc.) [9,43,46,47,60]. 
However, there has been little scrutiny in the area of HIV, 
especially before diagnosis; HIV is still viewed as 
stigmatised [48] and has a different set of constraints – 
where people are making sense of a potentially disruptive 
condition with health and social implications.   

Online interventions for HIV prevention, testing, 
treatment and care have the potential to reach and engage 
at-risk populations [34]. They can help people make 
informed choices about when to test and which test to use, 
provide information and help them in making sense of their 
results, and help link them to services. Additionally, the 
possible anonymity afforded by online applications could 
break down the barriers to prevention and testing for HIV 
[3], allowing people who would not otherwise test to do so. 
Some of these advances are already being integrated with 
existing services (online or otherwise) [3]. Despite an 
increase in online HIV-related information and resources, 
we lack an understanding of how people use the Internet to 
make decisions about accessing testing and care. It is likely 
that this information could be particularly useful for those 
who are isolated from traditional means of support (e.g. 
family, friends, community-based organizations) due to 
socio-geographical or medical circumstances. 

2.1 Why HIV? 

Despite a decline in incidence and improving health 
outcomes, HIV continues to be a major public health issue; 
worldwide, 36.7 million people live with HIV, with 2.1 
million newly diagnosed in 2016 [65]. HIV weakens 
people’s ability to fight infections and diseases by targeting 
the immune system. While HIV is incurable, taking 
antiretroviral therapy (ART) medication is effective in 
conferring an almost normal life expectancy if accessed 
soon after acquiring HIV, making it a treatable long-term 
condition. Late diagnosis of HIV is associated with a much 
poorer prognosis and inadvertent transmission [17]. ART 
can also stop onward transmission of the virus. Thus, 
identifying people with undiagnosed HIV in a timely 
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manner, and ensuring early access to treatment and 
engagement with care, has major individual and public 
health benefits.   
However, public knowledge of HIV remains poor and 
negative attitudes towards those living with HIV persist.  
This means  people continue to be reluctant to get tested, or 
disclose their HIV status, due  to HIV-related stigma and 
fear of discrimination  [26,36,66]. In addition to stigma 
(both experienced and anticipated (in case of being 
diagnosed with HIV)  [23]), various barriers to HIV testing 
and care persist, such as low-risk perception [14,23,34], 
inaccurate assessment of HIV risk [15], fear of a positive 
HIV diagnosis [34], fear of disclosure and accessibility of 
health services [15,62], inaccurate knowledge about 
treatment and prognosis [34], and the presence of mental 
health issues [45]. These misconceptions can also be 
compounded by racism, homophobia and other prejudices. 
A significant percentage of people who perceive themselves 
at risk of HIV frequently do not access sexual health 
services and testing, whereas the majority of  people who 
are tested in the UK are low risk [11]. Further, people 
experiencing multiple stressors related to social, physical, 
and affective context (e.g., friends and family support, 
housing, mental health status) are significantly more likely 
to have delayed testing, especially in the absence of social 
support, stable mental health, and self-efficacy to engage in 
protective health behaviors. [45]. Thus, despite people 
living with HIV having a near-normal life expectancy if 
they are diagnosed early and take effective treatment, a 
diagnosis of HIV or even the fear of it can cause people to 
feel anxious, depressed and socially isolated and can have a 
significant impact on quality of life [54].  
The number of online HIV resources has increased. Existing 
mHealth prevention and management initiatives for HIV 
include support for getting tested using tailored messages to 
reduce barriers to HIV prevention [51], social marketing 
interventions to increase testing uptake using  promotional 
prevention messages [25], test result notification, and 
support for adherence for anti-retroviral therapy (ART) and 
management [42,61]. Although men who have sex with men 
(MSM) and people of Black African ethnicity are at higher 
risk of HIV than other populations in the UK, 29% of the total 
HIV diagnoses made in sexual health services in 2016 were in 
“non-high risk attendees” [1]. Digital resources can reduce 
barriers to care and enable people to enter and remain in the 
healthcare system; however, online resources need to reach a 
diverse population. Finally, it is important that people with a 
reactive (initial unconfirmed positive) result engage with care 
as soon as possible to access support and treatment or, if they 
test negative and are at high-risk of HIV, to access 

behavioural and  biomedical interventions (e.g. pre-exposure 
prophylaxis (PrEP, medication taken before sex to prevent 
acquisition of an infection) or post-exposure prophylaxis 
(PEP, a course of medication given to people who have 
potentially been exposed to HIV within the previous 72 
hours)). This is important from both an individual and a 
population perspective. To do this, individuals need to be 
provided with the right information and support, at the right 
time, in a format that is accessible and empowers them to 
take action.  

2.2 Digital interventions for HIV 

Recent work in HCI has explored many traditionally 
sensitive areas but, with a few exceptions (e.g., [6,8,9, 
30,61,67]), has ignored HIV and other aspects of sexual 
health and sexually transmitted infections (STIs) [28]. 
Recently, research has emerged on uptake of self-testing for 
HIV [2,18,19], medication adherence, and support for 
tracking personal health information [9,33], but barriers 
affecting adoption of such technologies have largely been 
ignored. Marcu et al. [36] propose empathy-driven design 
strategies to identify and work through factors, often 
related to stigma and marginalization, which would lead to 
rejection of sexual health related technologies in daily life.  
Studies of MSM who have never tested for HIV [34] found 
that many would use an over-the-counter rapid HIV test 
[34,62] even when few held strong testing intentions.  
Digital resources for HIV need to provide support and 
information based on people’s needs. However, recent 
reviews of apps and websites for HIV found a dearth of 
resources that supported people’s HIV-related information 
needs [42,61]. To our knowledge, no user studies have been 
conducted to investigate end user needs for information 
and support around the time of testing for HIV. Singh et al. 
[61] divided people’s search for resources and needs for 
HIV-related support into three broad categories: pre-
diagnosis, diagnosis (HIV positive) and post-diagnosis: in 
this paper, we focus only on pre-diagnosis needs, which we 
define as people’s needs prior to and immediately after 
testing. 
Pre-diagnosis needs include searching for information, 
support and resources for HIV prevention, safe sex and to 
assess people’s risk of HIV. Examples include accessing 
information following a one-off risky sexual encounter: on 
symptoms, routine testing options, and seeking local testing 
sites or remote testing kits. Table 1 has details of available 
tests including the setting, times to receive results, window 
periods (time between infection with HIV and the ability of 
a test to detect it) and linkage to care after results. 
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Table 1: Characteristics of different types of tests (self-tests, 
self-sampling, and point-of-care tests in clinic). 

Type of 
test Setting 

Time from 
testing to 
receiving 

results 

Window 
period 

Contacted 
for links to 

care 

Self-
sampling 

User choice 
2-7 days 

(depends on 
post) 

1 month 
If positive 

result 

Self-testing User choice 
0-15 mins 

(depends on 
test) 

2.5-3 
months 

 
No 

Point-of-care 

tests 

Clinic or 

community 
1 – 15 mins 

2.5-3 
months 

Yes 

 
HIV self-tests have been available in the UK since 2014 and 
raise new challenges in terms of providing support and 
links to care to those with potentially positive results [24]. 
Point-of-care tests are rapid tests (often the same as self-
tests) used in clinical or community settings by healthcare 
providers. 

3 METHODS 

A series of studies (see Table 2) were designed to explore 
the information and support needs of people looking for 
HIV testing and treatment options using digital resources. 
Studies were approved by the UCL Research Ethics 
Committee (ref: 5632/001). The survey introduction stated 
that participating in the survey implied consent for the data 
being used in the study. No identifiable information was 
collected.  Participants in the other studies had the choice to 
do one or both interview and think-aloud studies; all 
participants did both. Written informed consent was 
obtained for both these studies. The details of methods and 
participant recruitment for each study are presented in the 
sections relevant to the particular study below. 

Table 2: Summary of studies conducted. 

Studies Participants Context Tools 

1. Online 
Survey 

197 members of 
the public 

Online Survey 
questionnaire 

2. Think-
alouds 

28 members of the 
public 

Face-to-
face 

Semi-
structured 
topic guide 

3. Interviews 
28 members of the 

public 

Face-to-
face 

Semi-
structured 
topic guide 

3.1 Study 1: Survey 

An initial online survey (Study 1) was conducted to explore 
people’s experiences of accessing sexual health services and 
information about sexual health, how they use online 
resources to find information about STIs and HIV, testing 

and/or treatment options available to them, and specific 
apps or websites they had used. The survey was hosted on 
LimeSurvey, an online survey tool. Survey data was 
anonymised and no identifiable information was collected. 
Recruitment procedures included social media advertising, 
word of mouth, and snowballing approaches. Participants 
were entered into a prize draw for a £50 voucher. We used 
descriptive statistics to analyse the data. 

3.2 Studies 2,3: Interviews and Think-aloud studies 

We recruited participants by using social media, by 
approaching community organisations, on the notice 
boards and email lists of local bookshops, and through word 
of mouth and snowballing approaches. A website was 
created with study details. We did not restrict participation 
based on sexuality or ethnicity as pre-diagnosis HIV-related 
resources are important for all populations; however, we 
prioritised recruitment of men who have sex with men 
(MSM) and people from Sub-Saharan Africa as they are 
disproportionately affected by HIV. A voucher of £15 was 
given to participants as a token of appreciation for 
participating. The think-aloud and interview studies 
together took 70-105 minutes. We recruited 28 people to the 
studies (10 women, 18 men). Our sample included 16 men 
who have sex with men (MSM). Of the women, 9 women 
identified as heterosexual while one identified as bisexual. 
In terms of ethnicities, we recruited five Black Africans, 
three Asians or mixed race, 16 were white British, three 
were other white and one was other.  6 of the 28 
participants were people living with HIV. The think-aloud 
and interview studies were conducted face-to-face at the 
UCL campus or in public places of participants’ choice. 
Study 1 findings informed the focus of, and topic guides for, 
studies 2 and 3. 
The studies were conducted by the first author (FA - HCI 
researcher). The second author (clinical academic) was 
present at all studies.  The analysis was led by FA following 
Braun & Clarke’s six steps for thematic analysis [5]: Audio 
recordings were fully transcribed. FA immersed herself in 
the data by listening to the recordings before final analysis. 
As part of initial code generation, the transcribed files were 
annotated in Nvivo. Resulting transcriptions and 
annotations were printed out and cross-analysed (on a large 
wall, later mindmaps and Nvivo) to generate another 
iteration of themes. Themes were discussed with all authors 
and reviewed for fit with the transcribed/annotated data, 
before finalising and writing up. 
 

3.2.1 Think-alouds: The think-aloud study aimed to elicit 
people’s perceptions of information and support associated 
with browsing HIV-related resources during a complete 
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user journey from contemplating testing, ordering a remote 
test online or choosing a clinic for testing, doing a test and 
getting their HIV results remotely. Participants were not 
asked to actually do the tests. Studies were video and 
audio-recorded. 

Before starting the think-aloud, participants filled in a pre-
test demographic and background information questionnaire. 
Participants were given simple open-ended scenarios (e.g., 
recent exposure to HIV: what would you do / search for?) as 
a starting point for the think-aloud study so that they did not 
need to disclose their own personal information if they did 
not want to. Based on the scenarios, we asked participants to 
complete tasks using a provided laptop or phone or their 
own if they preferred. Participants were asked to describe 
their thoughts and experiences while browsing. We observed 
how they found information on assessing risk, methods of 
preventing HIV and testing, and searching for online self-
testing and self-sampling kits. If they did not encounter 
certain resources, for example a self-test site, we directed 
them to explore a related resource. We did not ask for 
emotional reactions or whether the resource met their needs 
– only for what they would do next.  
 

3.2.2 Interviews. The interviews were semi-structured; we 
asked participants questions around their views on existing 
online HIV information and testing resources and in what 
situations they had used these in the past. We then asked 
them how these could be improved and whether they 
addressed their needs. The purpose of the study was to 
identify user requirements and features that people felt 
would improve provision of HIV online interventions and 
digital tools for testing. In this paper, we focus on their 
experiences of accessing resources pre-diagnosis of HIV. 

Table 3: Participants’ characteristics for Study 1 
 Ethnicity Group by Gender Total 

Whit
e 

Blac
k 

Asia
n 

Mixed Other 

Female 78 4 14 4 0 100 

Female to Male 
Transgender 

1 0 0 0 0 1 

Male 51 14 18 8 1 92 
Male to Female 
Transgender 

1 0 0 0 0 1 

Non Binary 1 0 2 0 0 3 
Total 132 18 34 12 1 197 
 

4 STUDY 1 FINDINGS 

197 people answered the survey. Participants’ 
characteristics are summarised in Table 3. The median age 

of participants was 31 (IQR 26-28). Nearly 58% of 
respondents lived in London, 30% outside London, within 
the UK, six percent outside the UK and six percent did not 
say where they lived. Over half of respondents reported 
spending more than four hours a day accessing the internet. 
All respondents had internet access as the survey was 
online. 

Sixty-five percent (128/197) had previously tested for HIV 
on at least one occasion; 28% (34/122 (6 missing data)) of 
these had tested within the last year. When asked where 
they were last tested for HIV, only two reported having 
ordered a self-sampling kit online and two reported using a 
self-test purchased via the internet. 

Of the 197 people who completed the survey, 114 sought 
information and resources for HIV online. 108 of these 
(94.7%) reported using websites to access this information 
and only 8 (7%) reported using smartphone apps. Table 5 
below shows the proportion of people seeking information 
about HIV online, and what they were looking for. 

While 40% of people reported using websites or apps for 
online dating or to look for sexual partners, only 5% 
reported using an app or website to calculate their risk of 
HIV, most using official or NGO websites (e.g. NHS choices, 
CDC, Terrence Higgins Trust). 

Table 4: Accessing information on HIV online. Note: 
Common responses were explicitly included in the survey; 
an ‘other’ field was provided to add any missing options. 

What people look for  Participants (%) 
How to get tested for HIV 25.4 

Safe sex & how to avoid HIV infection 20.3 
Their risk of HIV 22.7 
Symptoms of HIV 31 

Health consequences of HIV 42.4 
What it would mean to be infected with HIV 41.6 
Concerned they had symptoms indicating 
they may have HIV 

10.6 

Looking for information on PrEP as they 
wanted to date someone with HIV 

<1 

Searching for prevalence of HIV in the area 
their partner was from 

<1 

Finding clinic locations, opening times <1 
Searching for ‘how HIV works’ and 
information about antiretroviral therapy 

<1 

4.1 Design of further studies using survey results 

The first study (online survey) informed the design and 
scope of the further studies - a think aloud and interview 
study. Based on the survey, we created scenarios and 
focused the content of the think-aloud to investigate how 
people navigate the online resources available. Further, we 
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explored whether participants could find the information 
they were seeking and whether they were able to link the 
information into informed decisions about testing, 
treatment and care. We used the interviews to focus on 
their previous experiences, perceived barriers to 
information needs, how they felt when accessing the 
resources and how the resources could be improved. 

5 STUDY 2 & 3 FINDINGS: NEEDS FOR 
INFORMATION AND EMOTIONAL SUPPORT  

Our studies revealed various needs for information and 
emotional support while using HIV-related digital 
resources. Six themes were identified: (i) Finding “trusted 
sources for information”, (ii) information presentation to 
alleviate anxiety and fear, (iii) stigmatising narrative is 
disempowering, (iv) fear of testing and its outcome, (v) 
choosing a test is daunting, and (vi) HIV-related apps and 
sense of control. We present here the themes in detail. 
Participant identifiers for studies 2 and 3 are denoted by P#. 

5.1 Finding “trusted sources for information” 

As with the findings from Study 1, a major factor in 
selecting which resource to use for information was trust – 
people selected websites based on whether they had heard 
of the provider and whether they trusted the provider to 
give appropriate information (official or non-governmental 
organisation (NGO) websites). In the UK, this meant that 
the National Health Services (NHS) website (NHS Choices) or 
HIV charities’ sites such as the Terence Higgins Trust (a 
leading HIV charity) were the most often chosen for 
information. MSM also commonly chose the GMFA (Gay 
Men Fighting AIDS) website for information. The majority 
of participants did not trust promoted or sponsored links 
that were displayed by Google. P27 said, “I would normally 
go with reputable organisations or sites, so probably NHS 
website”. P11 did not want to use the information from a 
site he did not recognize even though it felt more accessible 
and easy to understand: “[Organisation name] - short and 
punchy [information] - but I don’t know them, I’m not sure.”  
People in Studies 1 and 2 were more likely to choose UK 
based resources as they felt that the information would be 
more related to their needs. P27 said, “Sometimes you do get 
some American ones pop up, but I tend to keep it to the UK, 
because it’s relevant to where you’re living and what you 
want to do.” P11 felt that the evidence provided on UK and 
other sites (e.g., American) was different: “that it’s not a UK 
government thing does make me question the background of 
it, not necessarily the accuracy … like how it’s transmitted in 
the US, I wonder how relevant that would be to me: needles 

and syringes is high up whereas, that’s fairly low down in 
transmission risks in the UK.”  
Out-of-date resources were also not trusted. For example, 
P11 said, “I do notice it was last updated in 2014…” 

5.2 Information presentation to alleviate anxiety 
and fear 

As shown in the previous section and Table 4, people 
searched for HIV-related information for specific reasons; 
however, the structure of HIV-related online resources 
were not perceived as reflecting people’s aims.  Participants 
felt that resources were “text-heavy” and “top-loaded”, and 
the amount of information was overwhelming. 
Participants felt that the important information on what 
test or treatment they needed should be highlighted early in 
the process. They expressed strong feelings about not being 
able to find the information that they needed quickly. P12 
exclaimed, “I think the NHS digital platform is like 
disgusting! It’s good to have this level of information, but the 
reason people go to a site like this is to find out immediate 
information.” P20 had similar thoughts: “I don’t like the way 
it’s written. Although the language is plain, I feel it’s not 
understanding enough. I wouldn’t say it should be emotional, 
[…] but I … get frustrated. It says things that I might have, 
but the links are further down. You’re stressed and want to get 
to the point right away”  
Participants thought that the information was presented 
like a textbook or patient pamphlet, describing it as 
“passive” and “not engaging”. P16 explained, “… it’s almost 
written like, I have ten minutes to spare, so maybe I should 
read about something on HIV testing […] as if I’m sitting at 
home and I’m worried [...]  and I want to go and get tested for 
a cold and that’s not how it works. You’re sitting there in 
extreme anxiety inducing uncertainty and I want answers 
now and I want to be reassured. It’s not, ‘ooh I’ve got a runny 
nose…’”  
Participants felt that it would be better for websites to be 
more tailored to their needs, like other e-commerce 
websites. P12 said, “…think about someone’s customer 
journey on a website […] replicate it like an online service like 
having it be accessible and understanding of the customer 
[needs].”   
Participants felt that if they knew what they were looking 
for, online resources should make the information and 
resources needed easier to find/ access.  Many found that 
when they were looking for testing options, online 
resources did not capitalize on their intentions. Instead, 
they often had an approach of giving users more 
information about HIV even when they had specific aims 
and information or resource needs. P13 explained, “Anyone 
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who’s gone to the trouble of clicking on, ‘how do you catch 
HIV?’, should be left with a clear call to action, […] on how to 
test … and regularly.”  
Some participants were frustrated by the unnecessary 
information they had to navigate before getting to the 
resources they were after. P12 said, “people don’t need to be 
educated before they ask for a test. If they think they need a 
test, they need a test.” Providing unnecessary information 
meant that people who were motivated to test and were 
looking for information about their choices could lose the 
impetus or motivation for testing.  P16 explained, “‘when 
should I get tested’, that’s the wrong question because I might 
already be wanting to get tested - I feel like that should be 
later [after giving options for testing]. In fact, I feel like that’s 
more of a disincentive to get tested...”  
However, participants felt this oversight could be addressed 
easily: “in case they think they contracted it [HIV] [...] - even 
having a button that’s just ‘Get Tested’. That’s first, because 
that’s why people are coming to the website and it’s the first 
thing they want to do.” In addition, online resources could 
encourage motivated users, at high risk of HIV, to test 
regularly and give them information about that and 
biomedical interventions (e.g. PrEP). 
At other times, participants did not need generic 
information but specific recommendations based on their 
experience. Participants felt that searching for high-risk 
behaviours or having put themselves at risk should 
automatically highlight the option to get emergency HIV 
prevention medication, PEP. P14 said, “it’s quite logical if 
somebody is searching for signs of HIV, if they think they’ve 
put themselves at risk […] It should be obvious on a [public] 
health funded website to suggest PEP.”  
Participants shared stories of their own panic and 
desperation when they felt they had put themselves at risk 
and how websites had directed them to testing options 
rather than PEP. P16 said, “[PEP] was something I didn’t 
know about in the past [...]. I ended up going to A&E because I 
found out about it at the last minute. I felt I had been [exposed 
to HIV] and was really upset and paranoid as I had this 
sudden four to six-week window of uncertainty and felt 
completely unable to do anything about it ...” 
Since not everyone is aware of PEP, the question about 
when (how recently) the risky exposure occurred should be 
highlighted upfront before people can order tests. For 
example, on the NHS funded website where people could 
order a self-sampling kit, the question of PEP did not come 
up before people could order the kit. PEP could prevent HIV 
if administered early (within 72 hours). P11 commented on 
this saying, “[PEP] needs to be dealt with upfront... it would 
have to be a very early triage question around whether or not 

PEP was going to be beneficial in that particular circumstance 
(to prevent HIV).” 

5.3 Stigmatising narrative is disempowering 

All participants agreed that HIV-related stigma persists and 
is a complex phenomenon. P22, a person living with HIV, 
explained, “I know a lot of people […] would put their status 
on an app like Grindr [dating app for MSM] and they receive 
anonymous hate from that. Because a lot of gay identity or 
LGBT identity is kind of internalised with HIV stigma. And 
people really act out against those living positively.”  
Participants commended the choice in testing options, but 
felt that some of the rhetoric needed challenging and should 
not be reinforced by community and government 
organisations. P13 said, “This is the wrong information to 
give - ‘There are home-testing kits you can use if you don’t 
want to visit any of these places’ - that is not the point! Why 
don’t they want to visit? It should say, ‘if you’re concerned 
about visiting, let us give you more information about the 
services these places provide and the comfort, security, 
information, knowledge and care that you can get.’ “ 
Most participants felt that the narrative around HIV self-
testing was negative rather than empowering and 
reinforced stigma that it was something to be shameful of, 
which is a betrayal of what people especially in the MSM 
community believe and have campaigned for. They felt that 
HIV self-tests were being advertised as if HIV was 
something shameful, to hide. P16 said: “I think that what 
[HIV self-testing narrative] is encouraging is dangerous.  It’s 
encouraging disconnection […] a change of perspective that 
you should want to do that at home and in privacy which 
encapsulates the stigma. This is exactly why you want to do it 
in the presence of others, to know that it’s okay. They use 
#knowyourstatus: all the discourses that LGBT people would 
have fought for and purged but in an insidious exclusionary 
way […] as opposed to in the public sphere where you should 
be able to exist as a proud, out, positive, person.”  
However, some participants found the information 
provided online reduced stigma, and allowed them to access 
information they would not otherwise feel able to. P5: I 
think just how they’ve made them like really stigma-free is 
the most important thing, because the HIV campaign that 
everyone remembers is the you’re going to die of AIDS one, 
even though that hasn’t been true for a long time. So just 
emphasising that it’s treatable and not something to be 
ashamed of is important and, it’s not the end of the world or 
really embarrassing or to hide. It’s not something that you 
don’t want to know.”  
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5.4 Fear of testing and its outcome 

People spoke about the fear of testing and possible positive 
outcomes. P26 explained, “I’m HIV-positive, [...]But before I 
found out, I wouldn’t have been keen [to test], because I’d be 
like, ‘ooh, [what] if I am!’ - so that kind of fear.” Many felt 
that the result could be one that people were not mentally 
prepared for. P12 commented, “... a lot of people know now 
that HIV isn’t a death sentence but that doesn’t take away 
from the shock of it.” 
Given the possibility of a potential positive result, 
participants felt home tests should make people aware of 
the fact that they may need support or to be in a supportive 
environment when doing the test. P13 said, “My first test: 
the first question they asked when they told me that the HIV 
test was possible on the spot was, ‘Are you here with 
somebody who can give you support if the answer is not the 
one you are hoping for?’ And I thought what a wonderful 
question to ask. […] I can’t imagine the terror of getting a 
positive result and not knowing what to do. That would be 
irresponsible!” 
Some participants were reluctant to do the test at home due 
to lack of support. P19 said, “The thing that would prevent 
me from doing the test at home, specifically for HIV, […], is 
crap, now I’ve actually got this result and I’m at home, by 
myself, with no counselling or care around that, in a way that 
I don’t think matters for any other disease [...]. Whereas I 
think the stigma around HIV is that it’s such a momentous 
thing that it’s going to impact you forever.. the idea of finding 
out that information at home without being surrounded by 
medical professionals, [...] is the biggest barrier to getting 
somebody to do the self-test at home.” 

5.5 Choosing a test is daunting 

People decide to test, how they are going to access testing, 
and the type of test they are going to use, based on their 
own past experiences, circumstances, knowledge of testing 
and confidence [3]. It has been acknowledged in the sexual 
health literature that testing for HIV is not one size fits all 
and different testing interventions suit different people 
according to the barriers [18]. Participants suggested that in 
addition to recentness of testing, frequency and inter-test 
intervals could be used to tailor testing recommendations. 
P11 said, “I think there’s a gap here: [...] there’s two different 
people that will be testing regularly. Those who are the 
‘worried well’, who will test regularly, they don’t even have 
to; and those who test regularly as a matter of good practice. 
[...] you can have lots of regular sex and you might want to 
test every three to four months, certainly more than twice a 
year. Then there are those people who are testing with [a 
particular] reason, [they] fall into other categories and other 

time periods – and then there is frequency and time between 
tests.” 
While the choice in testing options is to be encouraged, 
there is a lack of guidance for people in making choices 
based on factors such as testing frequency. Previous 
literature in sexual health has highlighted that people who 
are testing routinely might benefit from self-sampling kits 
being sent to them regularly or on subscription [18]. Even 
within the groups of people who want to test due to a one-
off risky event, there are those who will be testing for the 
first time, and need more information and support, and 
those who have tested before. Other complex aspects need 
to be disentangled to assess whether someone chooses to 
self-test or self-sample including the ‘window period’ (the 
time taken between someone being infected and the 
infection being detectable by the test) for that particular 
test, and the time taken to get the result. Online resources 
can provide cumulative information on these aspects, 
aiding decision making rather than leaving people to make 
decisions without understanding all the aspects involved.   
The other issue that participants encountered was a lack of 
recommendations from the NHS or other providers about 
which test to get. The recommendation on the NHS site 
was considered confusing by some people: “It’s important to 
check that any test you buy has a CE quality assurance mark 
and is licensed for sale in the UK, as HIV self-tests available 
from overseas can be poor quality.” P26 commented, “That’s 
not very helpful! I have to just go to a shop and say, do you 
have a self-test kit, and that if it’s CE-marked...” Also, since 
self-testing is not funded by the NHS, cost is a barrier. P26 
said, “would I pay £30 when I can just go get it free [in clinic 
or self-sampling]?  Not everybody has £30. “ 
Self-tests came up when the participants searched online 
for testing and they questioned how they would find out 
other relevant information. Self-tests were available on 
Amazon and other commercial sites which did not include 
the contextual information about testing that the vendor’s 
site included. “But if I found out I may be at risk, how am I 
supposed to know this information [about PEP, window 
period, free tests]?  … I’m literally going on Google and 
clicking on whatever page I see first and they’re telling me I 
have to pay £30 … I have only £10. What am I going to do?”  
Fear of testing, housemates or others in the family finding 
out or losing the momentum to test were factors that 
participants mentioned as barriers in choosing a self-
sampling or self-testing kit. Table 1 shows time to get 
results for each of the tests. P7 said, “I know that if I go to 
[the clinic], I’d have an instant test, and I don’t have to spend 
a week worrying and I’m given to periods of depression, [...]. 
Free sampling is great, but with the walk-in centre you have 
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the panicky impulse- you go and do it. By the time [self-
sampling kits] arrive I think, oh, I won’t do that now. I’ve got 
to send it back and wait. I think I’ve still got one on top of my 
fridge somewhere. It doesn’t fit with how people live.”  

Participants felt that if using self-sampling these barriers 
could be addressed by following up people who did not 
engage after ordering tests, and suggesting different 
methods of testing proactively. However, for self-tests, 
there was no way of following up with people unless they 
chose to engage. 

Most participants felt that HIV resources are 
disproportionately targeted towards MSM, who accounted 
for 54% of new diagnoses in 2016 [7].  . P11 said, “We 
shouldn’t overlook the fact that a lot of this should be targeted 
at the non-MSM community, which is still responsible for 50% 
of the diagnosis. [...]those groups would only get tested for HIV 
when testing positive for another trigger condition such as 
chlamydia. Use those as a trigger to test for HIV, without 
necessarily the stigma that occurs, especially in the non-MSM 
communities. “ 

5.6 HIV-related apps and sense of control 
Most participants did not use an app for HIV information. 
In our study, HIV-related apps were predominantly used by 
people living with HIV – a topic that is out of scope for the 
present paper.  Most participants were reluctant to use 
exclusively HIV-related apps just for information or testing 
due to possible speculation by others and potential stigma. 
P10’s reason was, “because people might know that I’m 
having this app so I’m not going to risk it because in my circle 
of friends, getting HIV is not very common – it’s very 
prejudiced “. P26 agreed with this: “If like I have a friend who 
had an app on HIV, I’d be like, why do you need this? Like are 
you at risk or something?”   

A few participants accepted that an app might be able to 
meet the needs for personalisation better than websites. P20 
said, “I do think that apps are more personable now...  if you 
have an app that’s something you’ll go to, it’s going to be 
more connected or tailored if you need to know any 
information”. P12 had a suggestion, “I don’t think having an 
NHS branded app on your phone would be an issue for most 
people.” A couple of participants mentioned being interested 
in risk calculator apps that could make insightful 
suggestions about their risk and testing / treatment options 
and be updated by the latest research. P24 said, “With an 
app, the layout could be really useful if you wanted to find 
out whether you were at risk: it’s like describe your situation, 
and all the sexual activities and say no protection and then it 
says okay so what are your results, and then tells you what to 

do next there, where and how to get tested, [...], it covers a lot 
of grounds.” 

Some participants felt that existing and popular apps could 
and were doing more to provide information about testing 
and treatment. P24 said, “on the odd occasion where you sign 
into Grindr [dating app for MSM], there’s an initial popup ad, 
I have seen links to information about PEP. which is useful 
and reassuring: they’re getting better at it.” 

6 DISCUSSION  
The aim of our studies was to investigate the needs around 
developing an online pathway for taking people from 
seeking information on HIV, to testing, results management 
and engagement in care. In this paper, we have presented 
insights into how people approach and identify HIV-related 
information and digital resources online around the time of 
testing for HIV. In doing so, this paper highlights 
mismatches between the design of current resources and 
people’s emotional and informational needs when seeking 
information and testing. We have identified several needs 
that arise due to the complexity and stigma associated with 
HIV, including the context and emotion driving people to 
seek information on HIV in the first place. This study 
reiterates the particular importance of designing for real 
user needs (establishing why people may be searching 
online, why they may visit a site and what information they 
may need to find quickly) in health information systems 
where the interaction has high emotional import: many 
health information resources currently do not address 
people’s emotional needs and urgent goals. While our 
analysis has focused on the emotional support needs linked 
to technology use for HIV, our results have implications for 
other STIs and can be used as a starting point for 
technologies for other complex, stigmatised conditions. 
Even more broadly, our results have implications for the 
design of resources for self-testing and self-management in 
other health conditions, where people need to make a 
choice of intervention or treatment, or simply access 
information and are worried or face emotional barriers.  

This analysis has focused on providing information and 
support in HIV-related digital resources, including websites 
(for information and ordering tests), remote tests, getting 
results remotely and immediate options for support. Our 
findings show that people do not receive appropriate 
emotional support during their journey to find information 
about HIV, test and receive results online or remotely. 
Further, people felt concerned both about the risks of self-
testing for HIV remotely with the current information and 
support resources available, and the time taken for a kit to 
arrive and to receive results when using a self-sampling kit. 
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These could act as major barriers to people accessing these 
resources. While there has been some HCI research 
investigating needs from technology for people living with 
HIV in personal informatics and behavioural intervention 
apps [9,36], these interventions are aimed post-diagnosis of 
HIV. From this perspective, our study is unique:  

1. we look at the needs from technology for people prior 
to and immediately after testing for HIV to support 
information seeking and make decisions regarding 
testing, prevention and engagement with services.  

2. we focus on the general population with significant 
input from at-risk populations. This inclusive approach 
is important as, although MSM and heterosexual Black 
Africans have higher rates of HIV than the general 
population, a higher proportion of non-Black African 
heterosexuals are diagnosed late [7].  In addition, if 
technological resources only target certain high-risk 
populations, others may be deterred from testing, and 
normalization of HIV testing and HIV as a condition 
will not occur. The relationships between participants’ 
backgrounds and the local culture, context of use, and 
technology available, warrants further research.  

3. we focus on the emotional needs that are rarely well 
addressed in online resources that provide information 
and resources related to HIV.  

Here, we discuss four specific aspects that have design 
implications and opportunities for further research, and 
highlight how these inform or extend existing principles of 
information design and information seeking.  

6.1 Purposeful design of early interactions 
A recurring theme of our studies was that people accessed 
resources based on specific purposes – often with already 
formed intentions or motivations to test, to look for specific 
avenues of treatment, or for advice based on their 
experience. People found it difficult to get support as 
resources were structured in a way that was incongruent 
with people’s mental models and reasons for accessing the 
resources. Many reported having been in a situation where 
they were anxious (following a perceived risk event), 
uncertain and desperately searching for the right resources 
for help. These initial phases were characterized by 
frustration because people did not find information that 
they were looking for. Even when websites had the relevant 
information, it was not highlighted or did not facilitate or 
signpost people to enable them to act on the information.  
Some research in public health has focused on the need to 
provide information on biomedical or other interventions 
before offering those interventions to people who may be 
unfamiliar with them [37]. However, in our study people 
felt there was a need to find a balance by offering the 

interventions upfront and linking them to information - 
such approaches can engage both users who have some 
knowledge of the intervention as well as those for whom 
this information is novel. Also, as more interventions 
become available and people are searching for options, 
there will be more responsibility on the designers of the 
resources to structure information in a way that highlights 
the most immediate and urgent actions with links to 
information as needed to avoid information overload. 
Literature on information seeking behaviour in health 
acknowledges that users can disengage very quickly with 
websites due to design issues that place the burden of 
making sense of information solely on the user [49]. 
However, even basic presentation differences can affect 
outcomes [32]. This resonates with our results where the 
generalized nature and tone of the resources, and the lack 
of immediacy or suggestion for action, diluted or even 
dissipated people’s impetus to act. Designing resources for 
purposeful interactions is therefore imperative to engage 
users. One way to do this is to design resources using plain 
language design principles [52] and tailor resources to 
specific user needs. Another is supporting goal directed 
activity, as in the persuasive technology literature, by 
providing obvious cues to actions that people can take, (e.g.,  
clicking on a button to order a test) so that they can act on 
their already formed intentions [40] or trigger an action 
[20]. This maps to the “cues to action” concept of the 
Health Belief Model [38,55] which attempts to explain how 
individuals might try to avoid ill health. In our case, the 
behaviour (e.g,, HIV testing/ interventions/ information 
search) is influenced by multiple factors including perceived 
risk of contracting HIV and its severity, and cues to action 
are considered central to changing behaviour such as taking 
a decision to test or safer sex [38]. 

6.2 Need for emotional support throughout the 
process 

Keeping people engaged in the process and encouraging 
them to test or get treatment is a vital endpoint of the pre-
diagnosis path from accessing information, support and 
resources. We found that emotional needs were present 
throughout the process. Technological interventions need 
to respond to psychological aspects of evaluating options, 
considering the process of HIV testing and individual needs 
for support. Fear of testing for HIV or of receiving a 
positive result is a major barrier to testing [19] as is self-
efficacy (another concept in the health belief model), as a 
mediator for dealing with the process/ result [45]. It is 
important for technologies to recognise what HIV testing 
means to the individual [19]: the implications of a positive 
result can be significant within their inter-personal, societal 
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and cultural contexts. The need for empathy and 
acknowledgement of  emotional aspects of a health 
condition as a key mediator for persuasive messages in 
health promotion has been previously highlighted as a way 
to engage people [10]: in this paper we argue that it is 
important to address emotions at every stage since people 
can disengage at any stage of the process. For example, one 
participant in Studies 2,3 had made the decision to order a 
test but it remained unused on the fridge due to loss of 
impetus to test by the time the test arrived.  While with 
self-sampling there is some linkage into care, people might 
disengage even after doing a test, especially if the test is 
positive [18]. This is particularly critical for HIV because its 
sensitive nature and associated stigma means that people 
accessing help may already feel unsupported and stressed 
[36], and failure to engage with care in a timely manner can 
have severe adverse health consequences, as well as 
facilitate transmission to others. 

Some participants suggested that online or digital resources 
could be designed for support along with diagnostic tools 
such as self-tests. For example, they might include a virtual 
agent to support people when preparing to conduct a self-
test or to overcome the isolation of remote testing, or an 
app that links people who use self-tests into care or provide 
more information and direct links to healthcare resources, 
positive peer user stories, hotlines or forums. Currently, 
available self-tests do not provide the required support 
[42,61], and this is a worthwhile aim for future research. 

6.3 Addressing different expertise and patterns of 
use 

HCI research has found that seeking and using online 
health information is complex as it needs to cater to a range 
of users across systems [49,50]. Based on the responses in 
our studies, we identified that people had different attitudes 
to testing and sexual health. Those with past experience of 
sexual health and testing helped people to negotiate 
resources. It is therefore important that resources are 
optimized so that those testing for the first time are also 
able to negotiate them and are signposted into clinical 
services, if appropriate. We identified people in our studies 
as: (i) those who regularly test as good practice or due to 
high risk behaviours, (ii) those who test in response to a 
one-off event (for diverse reasons such as antenatal 
screening, a risky sexual encounter or opportunistically as 
part of a health check-up), (iii) the worried well who 
regularly test, and (iv) first time testers. Similar user groups 
for self-testing in MSM have been identified in other 
research [18] with the additional category of those who live 
in a high-risk area: this did not emerge in our research. 

Different information and interventions could be 
signposted for each of these user groups. For example, a 
regular tester could be signposted into subscribing for 
regular self-sampling kits, appointment reminders for 
clinics or biomedical interventions if they were perceived as 
high risk. Currently, the big e-commerce websites offer 
options such as setting up reminders and subscriptions and 
health applications can learn from their success. On the 
other hand, first time testers reported needing more 
information and support in making decisions about testing, 
not just for HIV but also for other STIs, and to facilitate 
access to primary prevention strategies (e.g. PrEP and PEP) 
available within a clinic-based setting. A positive 
experience of first-time testing could help to establish 
healthy testing habits [68]. Similarly, if someone was 
searching following a high-risk encounter, a face-to-face 
clinic appointment might be the best option, where they 
can also be given PEP if appropriate. While the need to 
“tailor prevention messaging” to at-risk groups has been 
highlighted in public health literature [37], our studies 
highlight the need to tailor the many mainstream resources 
that could be (necessarily) aimed at anyone in need of 
testing to their needs (incl. digital literacy, past experience 
of testing or exposure to information, risk perception). 
Building websites that guide users in making testing/ 
treatment choices and have seamless online-offline 
pathways, could improve existing solutions in making 
resources available to a large proportion of the population. 

6.4 Ensuring messages do not reinforce stigma 

A recent study reviewing existing HIV-related web and 
smartphone apps found that while many apps are available, 
very few provide the functionality and information 
required to support the needs of people seeking information 
on HIV [61]. Self-sampling and self-testing are convenient 
and even necessary in the current climate as services are 
under pressure and cost-cutting is imperative within health 
services. Self-testing/ sampling allows people to test 
privately and has the potential to normalise testing, 
facilitating access by those who may not otherwise test, 
leading to earlier diagnosis and subsequent care. However, 
our findings indicate that the discourse surrounding it is 
also potentially disempowering -  HIV-related  stigma, 
which  people have campaigned to end, is reinforced by 
messages where people are encouraged to ‘test in private’ 
as if it is something to be ashamed of [33]. The downsides 
of private screening include no direct linkages to support 
services such as linking to care. People may justify risky 
sexual behaviour in the absence of counselling in case of a 
negative result, while a positive one could potentially lead 
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to self-stigmatisation, depression, self-harm or even suicide. 
HIV testing is something that needs to be encouraged. 
Additionally, even if a test is done in the privacy of the 
home, if positive, it always needs to be confirmed; users 
testing negative may have other needs. 

Self-testing has the potential to overcome barriers and 
increase the proportion of people who know their HIV 
status and start timely treatment; however, participants in 
our study objected to the rhetoric around it as being 
something to hide. They felt that it was more about 
promoting self-testing as a matter of user choice 
(empowering) and not suggesting that it’s important that 
it’s private (stigmatising). One way of reinforcing the 
empowering and supportive aspects of self-testing could be 
through open community sharing of information and 
experiences [64], peer [29] and online social networks [63]. 
Recent studies on the role of social networks in HIV testing 
behaviours have found that some social network 
characteristics and functions such as network-mediated 
information acquisition about HIV is associated with ever 
testing and repeat testing [63] and peer support is 
associated with recency of HIV testing in black MSM [59]. 
Thus online social and support aspects of HIV information 
seeking and decision making in this context are valuable, 
and though they did not emerge in our study, need further 
investigation.  

One limitation of our first study is a lack of diversity as the 
survey was online with opportunistic sampling. However, it 
was exploratory and designed to inform studies 2,3. In the 
subsequent studies, we attempted to recruit more 
inclusively with a focus on high risk groups with the 
proportion of MSM (57%) recruited similar to the 
proportion of new diagnoses of HIV in 2016 who were 
MSM (54%) [7]. However, we still did not manage to recruit 
all groups including more heterosexual men.  

7 CONCLUSIONS 
In this paper, we have focused on identifying people’s 
emotional support needs when interacting with HIV-related 
digital technologies around the time of testing. Our findings 
show that many online HIV-related resources are not 
designed to address the emotional reasons for access, 
reinforce stigma and neglect to provide important 
information and emotional support. While technologies for 
diagnosing, and medications for preventing, HIV are 
advancing rapidly, the human facing aspect of these 
technologies is not as developed: there is a need for 
innovative, tailored and fit-for-purpose technology that 
provides emotional support while providing information 
and supporting decision-making. In order to provide 

effective remote/online care, and to empower people to 
make informed decisions, we propose that resources need 
to be designed in a way that: 1. Aligns with people’s mental 
models and reasons for accessing the resources; 2. 
Acknowledges and supports the emotional needs of people; 
3. Is personalized to different levels of knowledge and 
experience of HIV and testing for HIV; 4. Ensures messages 
are supportive and not reinforcing stigma.  

The findings reported in this paper are being used to inform 
the development of a self-testing app to read the results of 
an HIV test and link them to an online results, management 
and care pathway including offering support and next steps 
for people with potentially positive results. In addition to 
existing digital interventions on promoting self-testing 
(discussed in the background section) which are valuable 
[25], we aim to address user needs for testing and post-
testing linkage to care to provide tailored information and 
suggest next steps and advice on safe sexual behaviours and 
repeat testing even for people testing negative. 
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