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ABSTRACT
Objectives Prompt HIV and STI diagnosis and 
treatment is a public health priority and relies on 
accessible testing. Technology- based approaches to 
distribute test kits have the potential to increase access 
to testing. We evaluated the acceptability and uptake 
of vending machines in publicly available settings in 
Brighton and Hove (BH) and Bristol, North Somerset and 
South Gloucestershire (BNSSG), to distribute HIV rapid 
self- test and STI self- sample kits.
Methods Seven machines were installed in BH and four 
in BNSSG. User characteristics, proportion of kits returned 
and test results, taken from the machine database and 
clinic records, combined with online questionnaires 
completed by self- recruited users and analysed using 
Stata and SPSS.
Results 2536 kits were dispensed over 12 months 
(April 2022 to March 2023). The STI self- sample 
kits were most popular (74% of vends). 78% of 
kits dispensed were among users aged 16–35 years 
and 56% identified as male. 68% and 59% of users 
had either not tested in the last 12 months or never 
tested for HIV and STIs, respectively. 51% of STI kits 
were returned via post, lower than the local online 
service (65%). 208 users completed questionnaires. 
Convenience, desire for instant access and increased 
confidentiality were the most common reasons for using 
machines. 92% of respondents thought the machines 
were user- friendly and 97% would recommend the 
service. Concerns about safety and privacy while using 
the machine were reported by 42% and 66% of 
respondents.
Conclusions This study demonstrates that vending 
machines are an acceptable and effective means of 
accessing infrequent or never testers in the general 
population and can act as a horizontal intervention to 
tackle HIV and STIs. Research is needed to understand 
optimal machine locations to assure privacy and safety 
along with the long- term impact on sexual health 
services.

INTRODUCTION
Consultations, tests and diagnoses for sexually trans-
mitted infections (STIs) fell during the COVID- 19 
pandemic and remained below pre- pandemic levels 
in 2022.1 In contrast, high- risk sexual behaviour 
increased above levels reported pre- pandemic.2 
Given the asymptomatic nature of most STIs and 

early HIV infection, regular testing is needed to 
detect subclinical, yet transmissible, cases.3

In England, in 2022 approximately 50% of 
consultations were face- to- face1; however, barriers 
for attending sexual and reproductive health services 
(SHS) have been identified such as difficulty getting 
appointments, time and financial travel costs, 
time in the waiting room (including risk of being 
recognised by someone they know) and stigma 
from healthcare professionals.4–6 NICE guidance 
recommends that in addition to in- person testing, 
STI testing should include the option for remote 
self- sampling for asymptomatic people.7 The digi-
talisation of health services and utilisation of postal 
STI and HIV test kits has exponentially increased in 
recent years8 9 and demonstrates the acceptability 
and potential demand for self- administered services. 
However, postal testing requires internet access and 
a postal address, which may not be possible for the 
digitally excluded people experiencing homeless-
ness or those who do not want a test kit delivered 
to their home.

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ Vending machines dispensing HIV self- test kits 
located in settings targeting individuals at high 
risk of infection have been previously found to 
be acceptable with the potential to increase 
testing.

WHAT THIS STUDY ADDS
 ⇒ This is the first time that vending machines 
dispensing both STI self- sampling and HIV self- 
test kits have been used in publicly available 
settings to increase testing among people 
not engaging with sexual health services. 
Vending machines in community settings 
were convenient, easy to use and successful 
in reaching people who either infrequently or 
never tested for HIV and STIs.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ Vending machines dispensing both STI self- 
sampling and HIV self testing kits should be 
considered as part of the digital offer of sexual 
health services pending further research to 
understand optimal machine locations to assure 
privacy and safety.
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Research in Brighton and Hove (BH) suggests that free at the 
point of use vending machines dispensing instant HIV self- test kits 
(HIVST) installed in commercial sex venues for men- who- have- 
sex- with- men (MSM) are acceptable and feasible with the poten-
tial to increase access to testing of high- risk populations including 
those not testing through other routes.10 11 The machines offered 
increased confidentiality, convenience and reduced embarrass-
ment compared with attending clinic; however, concerns were 
raised that access to HIVST via machines would reduce testing 
for STIs.10 12 Following this, second- generation machines were 
developed that distribute HIVST for HIV antibodies and STI 
self- sample kits (STISS) for chlamydia, gonorrhoea, syphilis and 
HIV. In 2022, seven second- generation machines were installed 
in BH and four machines were installed in Bristol, North 
Somerset and South Gloucestershire (BNSSG). Both areas expe-
rience higher STI diagnoses (excluding chlamydia) and lower 
HIV testing coverage than the average national rate for England 
and are part of the Fast- Track Cities initiative for HIV elimina-
tion.13–16 Increased access to STI and HIV testing among MSM, 
people from black African and black Caribbean heritage commu-
nities (black communities) and young people (16–25 years) was 
a priority for both the BH and the BNSSG as these groups have 
high risk of infection and do not regularly engage in HIV and 
STI testing.13–16 This study aimed to investigate the acceptability 
and uptake of publicly available machines dispensing STI and 
HIV test kits.

METHODS
Design of the vending machine
Freestanding and wall- mounted machines were co- designed with 
designers, healthcare professionals and members of the public 
and LGBTQ communities in BH.10 In the BNSSG, the interface 
was refined using the Person- Based Approach17 through an iter-
ative process via separate workshops and written feedback with 
young people, MSM and members of the black community to 
ensure that they were suitable for dispensing both STI and HIV 
kits for the target audience.

Machine users were required to answer six questions (age, 
gender, gender of sexual partners, place of residence and time 
since last STI and HIV test) before selecting either an STISS or 
HIVST kit (online supplemental file 1). Users who choose the 
STISS then selected a penis pack (urine pot and finger prick), 
vagina pack (vagina swab and finger prick) or X pack (throat, 
rectal and vagina swab, urine pot and finger prick) based on 
their gender and sexual partners. Users provided their mobile 
number to receive an SMS verification code (without the need 
for a smartphone, internet access or phone credit) that when 
entered back into the machine released the selected test kit 
(online supplemental file 2a). Users returned STISS to the SHS 
via freepost. Kits were processed, analysed and results added to 
the clinic records as per postal samples and samples obtained in 
clinic. Results were communicated by SHS staff within 21 days 
(average 5–10 days) via phone (positive for linkage into care) 
or text (negative, unequivocal or not processed). The HIVST 
contained an oral swab that provided a result within 20 min. 
HIVST users were not required to report their results but were 
signposted to a 24- hour Ora- quick helpline and the SHS for 
further support. Any persons younger than 18 years in BH, 
16 years in BNSSG, with symptoms or with a recent history of 
condomless anal sex with a man and in need of post- exposure 
prophylaxis were directed to contact the SHS and advised to not 
use the machine.

Study setting
This study took place across BH between April 2022 and March 
2023 and BNSSG between September 2022 and March 2023. 
Seven machines were placed in BH: library, university students 
union, MSM sex on premise venue (Sauna), commercial office, 
two GP surgeries and community centre for the black commu-
nity (community centre). Four machines were placed in BNSSG: 
two shopping centres, a co- working community enterprise with 
a café and an arts centre. Selection of BNSSG locations was 
informed by the public involvement workshops. The venues 
involvement with monitoring and restocking the machines were 
locally agreed (online supplemental file 2b).

Study participants
Participants were self- recruited machine users over the age of 18 
years in BH and 16 years in BNSSG due to local commissioning 
guidelines.

Data collection
The machines were remotely connected to Vendlive, the online 
platform which stored user characteristics, choice of kit, machine 
location and date and time of vend for each interaction (kit 
dispensed) using a unique transaction code. STISS were traced 
back to the SHS to identify return rates and results.

Users were invited to complete a short (approximately 5 min), 
online questionnaire (hosted on either Online Surveys (BH) or 
RedCap (BNSSG)) regarding their views and experiences of 
using the machine (online supplemental file 3). The link for 
the questionnaire was included with the same SMS verification 
code, and in the BNSSG, details of the questionnaire were also 
included on the machine interface, in posters at the machine 
and via social media posts by community partners. Participant 
information sheets and consent forms were embedded within 
the questionnaire. Users completing the questionnaire received 
a £10 high street shopping voucher in BH via email and in the 
BNSSG were entered into a cash prize draw of £100, the choice 
of incentive scheme was based on the resources available in the 
two areas. Participants were also invited to participate in inter-
views (findings reported separately).

Vendlive and the questionnaire data were stored anonymously 
in separate online databases in compliance with the General 
Data Protection Regulation (2018) and University of Bristol and 
Sussex data protection policies.

Data analysis
Stata (V.17) was used to calculate the percentage reported for 
the six questions collected on Vendlive and return rates and 
testing outcomes for STISS. Vendlive records with all six ques-
tions completed were included in the denominator. Venues 
were grouped into five categories: general public (4 sites in 
BNSSG, library in BH), targeted (sauna, community centre), 
university, workplace and health service (2 GP practices) 
settings. Last STI and HIV tests were regrouped to recent tests 
(last test was either <3 months or 3–12 months ago) and infre-
quent or never tested (never tested or whose last tests were 
>12 months ago). Missing data was excluded from analysis. 
χ2 tests were used to compare user characteristics by kit choice 
(HIV vs STI kits), geography (BH vs BNSSG) and venue type 
(targeted vs other). A p value of <0.05 was used to determine 
significance. SPSS Statistics V.28 was used to summarise the 
questionnaire responses.
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RESULTS
Uptake of HIV and STI tests
There were a total of 2536 interactions with the machines (1141 
in BH from 1 April 2022 to 31 March 2023 and 1395 in BNSSG 
from 20 September 2022 to 31 March 2023).

Machine use steadily increased from September 2022 when 
all machines were installed (figure 1). Low stock of STISS and 
machine downtime in the BNSSG contributed to the lower 
number of kits dispensed in November. The further drop in 
December 2022 was due to problems with supply of materials 
for STISS in BH. 74.4% of users chose STISS, increasing from 
72.9% of all kits dispensed in September 2022 to 79.1% in 
March 2023.

Vendlive data indicated that over three- quarters of the interac-
tions were among people aged 16–35 (48.4% were aged 16–25 
years and 29.3% were 26–35 years old), while 2.8% were aged 
56 years and older (table 1). Over 50% of the interactions were 
among people identified as male (including four trans- male), 
40.6% as female (including five trans- female) and a further 
3.8% as non- binary; 38.3% of interactions were among women- 
who- have- sex- with- men or with men and women (WSM/WM), 
33.1% men- who- have- sex- with- women only (MSW), 22.4% 
were men- who- have- sex- with men only or women and men 
(MSM/WM) and 2.3% women- who- have- sex- with women only 
(WSW). 68.2% and 59% of users were among people that had 
infrequently or never tested for HIV and STIs, respectively; 
82.4% of interactions with the machines were on a weekday 
with two- thirds taking place within 09:00 am to 17:00 pm. This 
varied between vending machine sites (online supplemental file 
4).

A higher proportion of interactions in the BNSSG compared 
with BH were in people aged above 25 years old (56.2% vs 
45.8%, p=0.000), male (58.3% vs 52.2%, p=0.002), MSW 

(37.4% vs 27.9%, p=0.000), stated that they were infrequent or 
never tested for HIV (70.4% vs 65.5%, p=0.008) and were local 
residents (94.0% vs 86.6%, p=0.000) (table 1).

Differences in the characteristics of those opting for HIVST 
over STISSs include gender, sexual partners, recent testing 
history for STIs and place of residence. A higher proportion of 
interactions for the HIVST were male (65.7 vs 52.1%, p=0.000), 
MSM/WM (35.1% vs 18.1%, p=0.000), had recently tested for 
STIs (44.3% vs 39.9%, p=0.045) and were not local residents 
(87.3% vs 91.9% p=0.001).

The number, kit type and previous testing history for STI and 
HIV varied by type of venue; 72.3% of all kits were dispensed 
in public venues and a further 13.3% dispensed at the univer-
sity. A higher proportion of kits dispensed in targeted venues 
were HIVST (45.1% vs 25.0% in all other venues combined, 
p=0.000). A higher proportion of interactions in targeted 
venues were in people that reported recent STI or HIV testing 
61.9% and 58.4%, respectively, compared with other sites which 
ranged from 26.2% to 46.9% for STIs and 15.9% to 38.7% for 
HIV testing (online supplemental file 4).

Nine hundred and fifty- eight (50.7%) STISS were returned 
(40.4% in BH and 58.7% in BNSSG) lower than the proportion 
of postal kits returned for the same time period (65% for both 
BH and the BNSSG). Fifty- seven (6.0%) and 24 (2.5%) samples 
tested positive for chlamydia and gonorrhoea, respectively, four 
samples tested positive for HIV and were in people known to be 
HIV positive (table 2). Three samples tested positive for syphilis 
antibodies.

Acceptability and user experience
Two hundred and eight (8%) users completed the questionnaire 
(111 BH and 97 BNSSG). Compared with Vendlive data, a higher 

Figure 1 Number of interactions by test pack type, September 2022 to 31 March 2023. Includes data from September when service was fully 
implemented, data for 167 kits dispensed in April to August 2022 not included. STI, sexually transmitted infection; STISS, STI self- sample kits.

 on A
pril 27, 2024 by guest. P

rotected by copyright.
http://sti.bm

j.com
/

S
ex T

ransm
 Infect: first published as 10.1136/sextrans-2023-055969 on 1 F

ebruary 2024. D
ow

nloaded from
 

https://dx.doi.org/10.1136/sextrans-2023-055969
https://dx.doi.org/10.1136/sextrans-2023-055969
https://dx.doi.org/10.1136/sextrans-2023-055969
http://sti.bmj.com/


94 Gobin M, et al. Sex Transm Infect 2024;100:91–97. doi:10.1136/sextrans-2023-055969

Original research

proportion of questionnaire responders were aged 46 years and 
older (17.3% vs 8.6%), female (48.6% vs 40.6%), WSM/WM 
(16.8% vs 9.7%) and tested for STIs (45.6% vs 41.0%) and HIV 
(39.9% vs 31.9%) within the last 12 months. Most respondents 
(82.7%, n=172) were white, 7.7% (15) were mixed and 4.3% 
(9) were of black African or black Caribbean ethnicity.

Convenience (55.3%, n=115), desire for instant access 
(51.9%, n=108) and increased privacy and confidentiality 
(33.7%, n=70) were the the most common reasons for using the 

machines. One hundred and sixteen (55.8%) and 76 (38.0%) 
respondents said they would have accessed testing from clinics 
or online, respectively, if the machines were not available and a 
further 56 (26.9%) stated they would not have tested.(Table 3)

91.8% (n=191) of users stated that the machines were user 
friendly and 97.1% (n=202) would recommend the machine to 
others. Respondents agreed that the machines were convenient 
(86.5%, n=180), easy to find (64.9%, n=135) and could be 
used without any assistance (66.3%, n=138). Safety and privacy 

Table 1 Characteristics of people using the vending machine and completing the survey (based on interactions with complete data and may 
include repeat users)

HIV ST STISS P value SW BH P value Survey Total

n=647 % n=1889 % n=1395 % n=1141 % n=208 % n=2536 %

Age group (years)     <0.000   <0.000

<18* 15 (2.3) 29 (1.5) 44 (3.2) 0 (0)   0 (0) 44 (1.7)

18–25 255 (39.4) 929 (49.2) 566 (40.6) 618 (54.2)   83 (39.9) 1184 (46.7)

26–35 173 (26.7) 569 (30.1) 464 (33.3) 278 (24.4)   56 (26.9) 742 (29.3)

36–45 111 (17.2) 235 (12.4) 207 (14.8) 139 (12.2)   33 (15.9) 346 (13.6)

46–55 65 (10.1) 83 (4.4) 75 (5.4) 73 (6.4)   25 (12.0) 148 (5.8)

56+ 28 (4.3) 44 (2.3)   39 (2.8) 33 (2.9)   11 (5.3) 72 (2.8)

Gender         <0.000       <0.000         

Male (incl trans- male) 425 (65.7) 984 (52.1) 813 (58.3) 596 (52.2)   100 (48.1) 1409 (55.6)

Female (incl trans- female) 203 (31.4) 827 (43.8) 540 (38.7) 490 (42.9)   101 (48.6) 1030 (40.6)

Other† 19 (2.9) 78 (4.1)   42 (3.0) 55 (4.8)   7 (3.4) 97 (3.8)

Sexual partners‡ <0.000   <0.000

MSW 198 (30.6) 642 (34.0) 522 (37.4) 318 (27.9)   43 (20.7) 840 (33.1)

MSM/WM 227 (35.1) 342 (18.1) 291 (20.9) 278 (24.4)   52 (25.0) 569 (22.4)

WSM/WM 187 (28.9) 785 (41.6) 521 (37.4) 451 (39.5)   88 (42.3) 972 (38.3)

WSW 16 (2.5) 42 (2.2) 19 (1.4) 39 (3.4)   11 (5.3) 58 (2.3)

Other§ 19 (2.9) 78 (4.1) 42 (3.0) 55 (4.8)   7 (3.4) 97 (3.8)

Previous HIV test         <0.000         <0.000         

≤3 months 83 (12.8) 228 (12.1) 152 (10.9) 159 (13.9)   34 (16.3) 311 (12.3)

3–12 months 138 (21.3) 358 (19.0) 261 (18.7) 235 (20.6)   49 (23.6) 496 (19.6)

>12 months ago¶ 191 (29.5) 498 (26.4) 435 (31.2) 254 (22.3)   57 (27.4) 689 (27.2)

Never 235 (36.3) 805 (42.6)   547 (39.2) 493 (43.2)   68 (32.7) 1040 (41.0)

Previous STI test         <0.000       <0.000         

≤3 months 125 (19.3) 273 (14.5) 208 (14.9) 190 (16.7)   45 (21.6) 398 (15.7)

3–12 months 162 (25.0) 480 (25.4) 350 (25.1) 292 (25.6)   50 (24.0) 642 (25.3)

>12 months ago¶ 178 (27.5) 636 (33.7) 494 (35.4) 320 (28.0)   70 (33.7) 814 (32.1)

Never 182 (28.1) 500 (26.5)   343 (24.6) 339 (29.7)   43 (20.7) 682 (26.9)

Residence         <0.000       <0.000         

In area 565 (87.3) 1736 (91.9) 1311 (94.0) 990 (86.8)   . . 2301 (90.7)

Out of area 82 (12.7) 153 (8.1)   84 (6.0) 151 (13.2)   . . 235 (9.3)

Time of interaction         <0.000       <0.000         

Weekday 09:00 am to 17:00 pm 348 (53.8) 1068 (56.5) 745 (53.4) 671 (58.8)   . . 1416 (55.8)

Weekday all other times 178 (27.5) 496 (26.3) 389 (27.9) 285 (25.0)   . . 674 (26.6)

Weekend 121 (18.7) 325 (17.2)   261 (18.7) 185 (16.2)   . . 446 (17.6)

Kit type   <0.000

HIV . . . .   328 (23.5) 319 (28.0)   . . 647 (25.5)

STI . . . .   1067 (76.5) 822 (72.0)   . . 1889 (74.5)

*Only available for SW sites.
†Other—machine users 87 non- binary, 10 other; survey participants 7 non- binary.
‡Sexual partners not stated for 7 survey respondents.
§Other—machine user 51 non- binary bisexual, 36 non- binary other sexual partner, 2 other gender bisexual, 8 other gender other sexual partner; survey participants—3 non- 
binary bisexual, 3 non- binary sex with men, 1 non- binary sex with woman.
¶Survey data combines last test 1–3 years and more than 3 years.
BH, Brighton and Hove; MSM, men- who- have- sex- with men only; MSM/WM, men- who- have- sex- with men only or women and men; STI, sexually transmitted infection; STISS, STI 
self- sample kits; WSMWM, women- who- have- sex- with- men or with men and women; WSW, women- who- have- sex- with women only.
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concerns while using the machine were reported by 42% and 
66% of questionnaire respondents (table 3). A lower proportion 
of respondents from BH agreed with these statements.

DISCUSSION
This paper is the first to explore the experience of STI and HIV 
test kit dispensing machines in non- targeted and targeted venues 
and provides evidence of the high uptake and acceptability of 
vending machines in public settings.

The lower return rates and positivity compared with postal 
kits suggest users may have a lower overall risk of infection or 
take kits opportunistically to use later.

Machines were convenient and easy to access and use and the 
use among people who would have otherwise accessed testing 
via sexual health clinics could potentially shift the demand for 
testing among low- risk individuals away from sexual health 
clinics. However, concerns about privacy and safety while using 

Table 2 Testing outcomes for all returned vending machine kits

BNSSG, n (%) BH, n (%) Overall, n (%)

n=626 n=332 n=958

STI kits dispensed 1067 822 1889

STI kits returned 626 (58.7) 332 (40.4) 958 (50.7)

HIV positive* 0 (0) 4† (1.2) 4 (0.4)

Chlamydia positive* 43 (6.9) 14 (4.2) 57 (6.0)

Gonorrhoea positive* 20 (3.2) 4 (1.2) 24 (2.5)

Syphilis positive* 1‡ (0.2) 2‡ (0.6) 3 (0.3)

*Denominator returned.
†Known positives.
‡Antibodies detected.
BH, Brighton and Hove; BNSSG, Bristol, North Somerset and South Gloucestershire; STI, sexually transmitted infection.

Table 3 Summary of survey results

BH results BNSSG results Survey results

n=111 % n=97 % n=208 %

Motivations for use Why did you choose to use the machine?*

Increased privacy and confidentiality 41 (36.9) 29 (29.9) 70 (33.7)

Didn’t want a test kit coming through the post 13 (11.7) 13 (13.4) 26 (12.5)

Didn’t want to visit a clinic 24 (21.6) 8 (8.2) 32 (15.4)

I don’t have access to the internet 1 (0.9) 1 (1.0) 2 (1.0)

It is instant access 49 (44.1) 59 (60.8) 108 (51.9)

It is convenient 70 (63.1) 45 (46.4) 115 (55.3)

Other 4 (3.6) 6 (6.2) 10 (4.8)

Where would you test if it wasn't for the machine?*

Sexual health clinic 63 (56.8) 53 (54.6) 116 (55.8)

Ordered online 28 (25.2) 51 (52.6) 79 (38.)

GP 15 (13.5) 19 (19.6) 34 (16.3)

Pharmacy 7 (6.3) 4 (4.1) 11 (5.3)

I wouldn't have tested 38 (34.2) 18 (18.6) 56 (26.9)

Machine experience User friendliness

Very good 76 (68.5) 70 (72.2) 146 (70.2)

Good 26 (23.4) 19 (19.6) 45 (21.6)

Average 7 (6.3) 6 (6.2) 13 (6.3)

Poor 0 (0) 2 (2.1) 2 (1.0)

Very poor 2 (1.8) 0 (0) 2 (1.0)

When using the machine I found…*

It was convenient 91 (82.0) 89 (91.8) 180 (86.5)

It was easy to locate 58 (52.3) 77 (79.4) 135 (64.9)

I did not require any assistance 53 (47.7) 85 (87.6) 138 (66.3)

It felt safe 37 (33.3) 84 (86.6) 121 (58.2)

It felt private 18 (16.2) 50 (51.5) 68 (32.7)

I would recommend this service to a friend…

Yes 105 (94.6) 97 (100.) 202 (97.1)

No 6 (5.4) 0 (0) 6 (2.9)

Additional questionnaire responses in online supplemental material 5.
*denotes multichoice question so answer may not equal 100%
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the machines may have discouraged people who would other-
wise not access any testing.

Differences in the number of kits dispensed, user character-
istics and user experience between BNSSG and BH indicate 
potential differences in barriers to testing and choice of machine 
locations in these two areas.

Published literature on the use of machines has focused on 
HIVST which has been shown to be effective in increasing HIV 
testing uptake in MSM.10 However, machines dispensing only 
HIV kits pose a significant missed opportunity for STI testing 
with users not testing or seeking STI testing elsewhere simultane-
ously.10 18 Demand for SH screening has increased following the 
COVID- 19 pandemic, and despite expansion of digital options 
for testing, a large proportion of people still seek face- to- face 
consultation.1 However, capacity within SHS are increasingly 
constrained and the emergence of new infections such as Mpox 
and challenges such as multi- drug- resistant organisms has high-
lighted the need for sexual health services to prioritise provi-
sion of care to vulnerable individuals and those with complex 
needs.19 Given that HIV and other STIs have the same mode of 
transmission, it is practical to offer testing for both at the same 
time to allow early diagnosis and treatment.20 The provision of 
HIV and STI kits via vending machine offers a mechanism to 
replace conventional methods of testing for some people and 
subsequently reduce this demand from other parts of the sexual 
health service.

Previous studies of machines have been targeted to MSM 
populations, for reasons related to high- risk behaviour.11 
However, reaching other population groups with a high risk of 
infections, such as young MSW and WSM (15–24 years olds) 
and people from black communities who experience barriers to 
testing, is crucial in reducing the HIV and STI burden. Main 
barriers to testing include factors such as geography and distance 
to services, stigma, low perceived risk among individuals and 
healthcare professionals and fear of positive status.21–24 Self- 
sampling for STIs have been found to be acceptable to these 
population groups as they offer users privacy reducing feelings 
of stigma and shame as well as overcome structural barriers 
that stop people from accessing testing through face- to- face 
services.9 25 The ability to access the testing via the machines 
without the need for a smartphone, internet access or phone 
credit may overcome barriers encountered with postal testing.

The willingness of black communities to use machines to 
access HIV testing has been described, and the introduction of 
STI and HIV testing kits dispensing machines could overcome 
the barriers encountered following the roll out of postal kits to 
distribute self- sampling kits.26 The placement of machines in 
public settings also has the potential to increase the awareness 
and normalisation of STI and HIV testing encouraging wider 
engagement with sexual health services and linkage to care.27 28

This paper has several strengths; this is the first study to eval-
uate STI and HIV test kit machines in public settings in two 
locations within England. The inclusion of the questionnaire 
provides insights into the user experience, previous testing 
history and motivations for using the service. The implementa-
tion of the intervention across two locations provides evidence of 
uptake and acceptability across multiple geographies and demo-
graphics. The main limitation of the study is the differences in 
demographics of questionnaire respondents to people using the 
machines which may mean that findings are not generalisable. 
Information on ethnicity was limited to survey participants only 
(as ethnicity is not collected on Vendlive and is poorly completed 
on returned test kits). Future research is needed to determine 
the acceptability and overall uptake of testing among people 

from black communities. The study only includes the views 
and experiences of people who used the machine, and further 
research is needed to understand the experience of people 
that decided against machine use and wider public perception. 
Additionally, the self- recruitment of questionnaire respondents 
may have resulted in self- selection bias with greater participa-
tion among users with a positive experience. Due to the nature 
of the data collected in Vendlive and within the kits, it is not 
possible to report the number of repeat users or testing history 
of individuals with positive results. Finally, it was not possible 
to determine whether individuals with reactive HIV self- testing 
results attended for confirmatory testing or to access prevention 
services.

CONCLUSION
This is the first study to demonstrate that vending machines in 
public settings are an acceptable and effective means of accessing 
populations of in- frequent or never testers in the general popu-
lation and can act as a horizontal intervention to tackle both 
HIV and STI. Machines were valued for their convenience and 
instant access and could be used for the delivery of other sexual 
health services, such as contraception and pre- exposure prophy-
laxis in both higher and lower income settings. However, further 
research is needed to understand the requirements to assure 
privacy and safety while using the machines along with the feasi-
bility and impact on sexual health service provision to ensure 
sustainability and continuity. Additionally, an economic evalua-
tion is needed to ascertain whether vending machines represent a 
cost- effective option to reduce the demand on clinics increasing 
their capacity to provide timely care to individuals with complex 
needs.
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