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Abstract

Background: Chlamydia remains prevalent worldwide and is considered a global public health problem. However, testing rates
among young sexually active people remain low. Effective clinical management relies on screening asymptomatic patients.
However, attending face-to-face consultations for testing for sexually transmitted infections is associated with stigmatization and
anxiety. Self-testing technology allows patients to test themselves for chlamydia and gonorrhea without the presence of
healthcare professionals. This may result in wider access to testing and to increase testing uptake. Therefore, the sexual health
clinic a (blinded for review) has designed and developed a technology that allow patients to get tested at the clinic through self-
collected sampling without a face-to-face consultation.

Objective: The aim of this study was twofold: 1) to pilot-test the STT in clinical practice and 2) to investigate the experiences of
patients who have completed a self-test for chlamydia and gonorrhea.

Methods: The study was conducted as a qualitative study inspired by the methodology of participatory design. Ethnographic
methods were applied in the feasibility study and data analyzed was inspired by the action research spiral in iterative processes
using the steps; plan, act, observe and reflect method. The qualitative evaluation study used semi-structured interviews and data
were analyzed inspired by Ricoeur’s theory of narrative and interpretation.

Results: Findings from the feasibility study, such as lack of signposting and adequate information led to the final modifications
of the self-test technology and made it possible to implement it in clinical practice. The qualitative evaluation study found that
self-testing was seen as more appealing than testing at a face-to-face consultation because it was an easy solution that both saved
time and allowed for freedom to plan the visit oneself. Security was experienced when the instructions balanced between being
detail-oriented while also being simple and illustrative. The anonymity and discretion contributed to preserving privacy and
removed the fear of an awkward conversation or being judged by health care professionals and thus, led to the reduction of
intrusive feelings.

Conclusions: Accessible healthcare services are crucial in preventing and reducing the impact of sexually transmitted infections
and the self-testing technology may have the potential to increase testing up-take as it takes into account some of the barriers that
exist. The pilot test and evaluation has resulted in a fully functioning implementation of the self-testing technology in clinical
practice.
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Abstract
Title: Shifting  Grounds  –  Facilitating  Self-Care  in  STI  Testing  Through  the  Use  of  Self-Test
Technology
 

Background:
Chlamydia remains prevalent worldwide and is considered a global public health problem. However,

testing rates among young sexually active people remain low. Effective clinical management relies

on screening asymptomatic patients. However, attending face-to-face consultations for testing for

sexually transmitted infections is associated with stigmatization and anxiety. Self-testing technology

allows patients to test themselves for chlamydia and gonorrhea without the presence of healthcare

professionals. This may result in wider access to testing and to increase testing uptake. Therefore,

the sexual health clinic a (blinded for review) has designed and developed a technology that allow

patients  to  get  tested  at  the  clinic  through  self-collected  sampling  without  a  face-to-face

consultation.

Objective

The aim of this study was twofold: 1) to pilot-test the STT in clinical practice and 2) to investigate the

experiences of patients who have completed a self-test for chlamydia and gonorrhea.

Methods

The study was conducted as a qualitative study inspired by the methodology of participatory design.

Ethnographic methods were applied in the feasibility study and data analyzed was inspired by the

action research spiral in iterative processes using the steps; plan, act, observe and reflect method.

The qualitative evaluation study used semi-structured interviews and data were analyzed inspired

by Ricoeur’s theory of narrative and interpretation.

Results

Findings from the feasibility study, such as lack of signposting and adequate information led to the

final  modifications  of  the  self-test  technology  and  made  it  possible  to  implement  it  in  clinical

practice. The qualitative evaluation study found that self-testing was seen as more appealing than

testing at a face-to-face consultation because it  was an easy solution that both saved time and

allowed for  freedom to  plan  the  visit  oneself.  Security  was  experienced  when the  instructions

balanced between being detail-oriented while also being simple and illustrative. The anonymity and

https://preprints.jmir.org/preprint/55705 [unpublished, peer-reviewed preprint]



JMIR Preprints Trettin et al

discretion contributed to preserving privacy and removed the fear of an awkward conversation or

being judged by health care professionals and thus, led to the reduction of intrusive feelings.

Conclusion

Accessible  healthcare  services  are  crucial  in  preventing  and  reducing  the  impact  of  sexually

transmitted infections and the self-testing technology may have the potential to increase testing up-

take as  it  takes into account  some of  the barriers that  exist.  The pilot  test  and evaluation has

resulted in a fully functioning implementation of the self-testing technology in clinical practice. 

Keywords:

Chlamydia, sexually transmitted diseases, participatory design, self-test, qualitative

Shifting Grounds – Facilitating Self-Care in STI Testing Through the Use of Self-
Test Technology
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Introduction

Background
Chlamydia remains prevalent worldwide and is considered a global public health problem. However,

testing rates among young sexually active people remain low. The majority of infected individuals

are asymptomatic and potentially constitute a significant reservoir for transmission. In Denmark, far

fewer men are tested than women despite men having the highest positivity rate in all age groups [1].

From 2018-2021, there was an increase in the positivity rate, and the largest increase was observed in

15  to  19-year-olds,  where  the  positivity  rate  in  2021  was  36% for  men  and  26% for  women.

Remarkably, considerably fewer individuals were tested in 2020; however, the positivity rate was

significantly higher than in 2019 [1]. This progression is worth taking seriously because untreated

chlamydia can lead to complications such as pelvic inflammatory disease and, in the worst-case

scenario, ectopic pregnancies and infertility [2, 3]. Thus, there is an urgent need to develop new ways

to increase the testing uptake. In Denmark, general practitioners offer free testing and perform the

majority of testing. Furthermore, 6 sexual health clinics in the country perform testing and screening

for sexually transmitted infections (STIs). All of these testing options require that patients book an

appointment and attend a face-to-face consultation, which may be a barrier for some patients because

feelings of embarrassment and stigma are well-known deterrents to STI testing [4, 5]. Young people,

in particular, demand an alternative way of testing, with no explanation needed and minimal contact

with healthcare professionals (HCPs)  [6].  In Denmark, some municipalities offer home testing kits

that can be ordered online. Home tests are particularly popular among young people as they are

perceived as easy and anonymous. However, the turnaround time for these tests is 10 days, plus

delivery time, which is a challenge, as short waiting times are considered essential among young

people who desire quick access to testing that can be integrated with school or work routines. Drop-

in clinics are therefore popular and effective for detecting STIs at an early stage [7]. This knowledge

has to be considered when developing new ways to increase testing uptake. In Denmark, testing

uptake  did  not  increase  significantly  despite  national  educational  campaigns/programs  by  the

national health government. Thus, new innovative approaches are needed to reach the target group,

and digital technologies may have the potential to support testing accessibility and meet challenges

such as a lack of staff and emotional barriers linked to testing [8]. Therefore, we have designed and

developed a self-testing technology (STT) that allows patients to be tested at a sexual health clinic

through self-collected sampling without a face-to-face consultation,  with no need to schedule an

appointment. Instead, patients can use drop-in and visit sexual health clinics whenever they prefer.
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Objective

The aim of this study was twofold: 1) to pilot-test the STT in clinical practice and 2) to investigate

the experiences of patients who have completed a self-test for chlamydia and gonorrhea.

Methods

Design

The  research  was  conducted  as  a  qualitative  study  inspired  by  participatory  design  (PD)

methodology. In health science, PD is often conducted in 3 phases: 1) identification of needs, 2)

design and development, and 3) test and evaluation [9]. Genuine participation is considered essential,

and the co-design in PD has the potential to design and develop future technologies based on users’

needs and adaptable to clinical practice. PD is characterized as a democratic research methodology in

which mutual understanding emerges when all end-users are involved in the change process  [10].

Everyone affected by the technology gets a democratic voice and has a say and is therefore involved

in its design. In the current study, phase one consisted of literature studies, and the STT was designed

based on research findings from several studies [6, 11-14] that identified barriers in testing for STIs.

Thus, the design and development of the STT was based on identified needs in the literature. In

phase two, a feasibility study was conducted to ensure the STT was feasible for clinical practice. It

was considered an important step in the process because end-users did not design the actual STT

directly. However, the participant observations and structured interviews used to explore the patients

experiences of using the STT were based on one of PDs core values: having a say and thus, give

them a voice to affect the outcome. In that way the STT was co-designed,  adjusted and adapted

based on end-users experiences through the use of ethnographic methods. The further design and

development phase was an iterative process that included end-users and made necessary changes

before  implementation  in  clinical  practice.  In  phase  three,  a  qualitative  evaluation  study  was

conducted to explore the users’ experiences of using the STT.

While  PD  inspired  the  overall  study,  two  separate  studies  were  conducted  and  analyzed:  one

feasibility study and one qualitative evaluation study, which were closely related. This paper will

present the studies separately, although within the same methodological frame inspired by PD.

Four research group members were employed at the outpatient clinic; they consisted of nurses and 1
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medical  doctor.  One  was  employed  at  another  department.  All  members  were  experienced

researchers; 4 have a Ph.D., and 1 has an MNSc.

Current Clinical Setting

The study was carried out at an outpatient clinic at a university hospital in Denmark, where patients

can get free testing for STIs. A test requires a phone call to a secretary, who then will book the

patient for a face-to-face consultation at the clinic within a day or two. During the consultation,

HCPs obtain a medical record and ask questions about sexual (risk) behavior and symptoms. Patients

will then be tested. To receive the test result, patients need to call a nurse trained in venereology.

The Self-Testing Technology

During the COVID-19 pandemic, the university hospital placed several STTs on their property. HCPs

used them for their mandatory COVID-19 throat swabs at the time. After the pandemic, the STTs

were removed and no longer used. At the Department of Dermatology and Allergy Centre at the

university hospital, the majority of patients tested for chlamydia and gonorrhea are young people

with no symptoms who just want a check to be on the safe side. Having been introduced to the STTs,

HCPs suggested using this technology to test and screen patients for STIs. Thus, an STT was rebuilt

(see Picture 1), and software was developed in close collaboration with IT consultants that made its

use  possible  for  patients  in  clinical  practice.  The  STT was  placed  at  the  outpatient  clinic  in  a

relatively  quiet  and  undisturbed  place.  HCPs  already  trained  in  the  field  of  venereology  were

introduced to the STT and the new workflow. The STT solution ensures anonymity and privacy in the

way  that  users  no  longer  need  face-to-face  consultation  for  testing  chlamydia  and  gonorrhea.

Instead, patients can use drop-in and visit the sexual health clinic whenever they prefer. They will

have to perform the test themselves using written instructions or video information. 

Under the new system, patients who wanted to get tested for chlamydia and gonorrhea would call a

nurse trained in the field of venereology, who would conduct a short  interview for the patient’s

medical records. The nurse would then set up the process in the electronic medical record that would

give patients access to the STT using their personal identification number. Men were informed about

having to self-collect a urine sample, and women about having to self-collect a vaginal swab. How to

collect  those  samples  was  not  elaborated  on  because  this  information  would  be  provided  when

patients used the STT. Patients were informed that they had 14 days to take the test  within the

opening hours of the outpatient drop-in clinic. Furthermore, they were informed about the location of

the STT and that in case of a positive test result, they would receive an electronic letter in their
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secure personal digital mailbox. In case of a negative test, they would not be contacted but would

have  to  check  their  test  result  on  sundhed.dk,  which  is  the  Danish  national  portal  for  patient

communication – a secure digital platform that contains all medical information linked to patients’

personal identification numbers.  The unique personal identification numbers of all Danish citizen

allow to link medical information in different IT systems in a secure way. When entering the STT

system the users will use their unique personal identification numbers and the system will recognize

the user as a legitimate user of the system.

Picture 1: The STT

Recruitment

For the feasibility study, asymptomatic patients who attended a face-to-face consultation were asked

if they were willing to use the STT instead. If patients agreed and gave their oral consent, they were

asked to fill out a written consent. 

For the qualitative evaluation study, patients were recruited at the STT, where written consent forms

were available. Patients who had filled out the consent forms were contacted by phone to schedule an

interview. Patients were included using a purposive sampling strategy for both approaches to achieve
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diversity in sex,  age,  and geographical distance.  All  participants were over the age of 18 years,

heterosexual, and were Danish-speaking. 

Data Collection

The Feasibility Study

Participant  observation  and  informal  interviews  were  carried  out  for  the  feasibility  study.  The

participant observation aimed to gain insight into patient experience while following the instructions

on how to find and use the STT. The participant observations were conducted based on American

anthropologist  James  Spradley’s  approach  and  thus  concerned  with  a  social  situation  [15].  An

observational  guide was developed based on Spradley’s nine dimensions of a social  situation to

ensure that data were collected systematically. The social situation observed was patients using the

STT for the first time. According to Spradley, a social situation concerns three elements: a place,

actors, and activities, and in order to understand this social situation, it  first has to be described.

Thus, making inferences makes it becomes possible to discover meaning  [15]. Therefore, in this

study, inferences were made in relation to what the participants did (cultural behavior), the things

they used (cultural artifacts), and what they said (cultural knowledge). The degree of participation

can vary; however, passive participation was chosen in this study because the researchers might have

influenced the outcome too much otherwise. Parcticpants were asked to enter the front door and find

their way to the STT and take the test at the STT. Field notes were collected in a descriptive way to

gain  insight  into  possible  obstacles  and  challenges  while  using  the  STT.  After  each  session  of

participant observation, informal interviews with participants were conducted. Data were collected

by (blinded for review) who are experienced in qualitative research. A structured interview guide was

developed to obtain knowledge about the participants’ experiences using the STT. Participants were

asked about the challenges, the information provided, suggestions for improvement, and their sense

of security in using the STT. In total, 13 patients, 6 men and 7 women aged between 21 and 46 years

were invited, and none declined to participate. See table 1 for participant characteristics. During the

participant observations, field notes were written, and informal interviews were recorded. All data

were  transcribed  verbatim.  Participants  were  recruited  at  the  outpatient  clinic  and  consisted  of

patients who had scheduled an appointment for a face-to-face consultation.

The Qualitative Evaluation

In total, 10 semi-structured interviews were conducted with patients who had used the STT for the

first time to explore their experiences and perceptions of the STT and, thereby, to gain insight into
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their  experiences of having used it  [16].  The interviews were carried out from October  2022 to

January 2023 and were conducted at  the location preferred by patients.  An interview guide was

developed to explore patients’ experiences, impressions, and acceptance of the STT. The interview

guide was developed to ensure that participants could share their experiences and perceptions on

using the STT, how they experienced the information provided, what,  in their  opinion, could be

improved and why, how they experienced the access to STI testing in general, and wishes or requests

they had for STI testing in the future. In total, 21 patients filled out a consent form, and 14 were

contacted to schedule an interview. Of the 14 patients contacted, 1 did not show up for the interview,

and 3 did not respond to our contact. In total,10 patients aged between 18 and 32 were included: 6

females  and 4 males.  See table  2 for participant  participant  characteristics. The interviews were

conducted according to each participant’s preference, either at the sexual health clinic (n=2) or by

phone (n=8). After conducting these interviews, the authors agreed that data saturation was reached

and no further interviews needed to be conducted. The semi-structured interviews were conducted by

(blinded for review), who is highly experienced in qualitative research. All transcripts were recorded

and transcribed verbatim.

Variable Value

Median (range) age (years) 25 (21-46)

Sex

  Male 6

  Female 7

Table 1 Feasibility study: Participant characteristics 

Variable Value

Median (range) age (years) 25 (18-32)

Sex

  Male 4

  Female 6

Employment status

  Employed 2

  Student 8

Relationship

  Single 8

  With partner 2

Previously tested

  Sexual health clinic 7

  General practitioner 3

  Checkpoint 2

  No 1
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Table 2 Qualitative Evaluation study: Participant characteristics 

Ethics

The study was approved by the Danish Data Protection Agency (blinded for review), following the

principles of the Declaration of Helsinki  [17]. All patients received verbal and written information

about the studies and signed an informed consent form before data collection.  For the qualitative

evaluation study, participants received information about confidentiality and that only the person

performing the interview would know their identity. They were ensured anonymity in both data

analysis and reporting of the results. In order to respect the privacy of the potential participants for

the  qualitative  study,  patients  themselves  initiated  the  recruitment  process.  The  authors  fully

acknowledged that participants during the interviews would elaborate on sensitive topics, therefore

we chose  not  to  recruit  patients  face-to-face  while  they  were  getting tested  at  the  STT,  thus,

prioritizing  patients’  interest  and  to  participate  on  a  voluntary  basis.  Because  patients  were

recruited  during  face-to-face  consultations  for  the  feasibility  study,  we  did  not  collect  other

characteristics about the participants. Ethically, this seemed wrong since patients did not have time

to think through whether they wanted to share more sensitive information with the researchers.

Data Analysis

The Feasibility Study

The analysis of the feasibility study was inspired by the action research spiral in iterative processes

[18] using the steps, plan, act, and reflect method. The participant observation was conducted as a

cyclical approach, where the reflected findings were shared with the research team prior to the next

participant  observation.  Data  analysis  thus  acted  to  adapt  and modify  the  STT.  Thus,  each  new

activity and modification was based on shared reflections on the previous activity. These iterations

were conducted until no further adjustments were required.

The Qualitative Evaluation

The semi-structured interviews, which aimed to explore experiences of the use of the STT, were

analyzed inspired by Ricoeur’s theory of narrative and interpretation [19]. This was carried out as a

dialectical  movement  between  three  levels:  a  naïve  reading,  structural  analysis,  and  critical

interpretation  and discussion.  First,  all  transcripts  were gathered  as  one coherent  text.  Next,  the

transcripts were read and re-read several times to get an initial impression of the text. This initial
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impression was the naïve reading and was written down. This step was performed by (blinded for

review). Then, a structural analysis was carried out where units of meaning (what the text said) and

units of significance (what the text speaks about) were identified. Units of meaning were quotations

from  the  data.  Through  a  dialectical  movement  between  understanding  and  explanation,  by

alternately  distancing  oneself  from  and  coming  closer  to  the  text,  a  critical  interpretation  was

possible  and  led  to  “units  of  significance”.  This  step  was  performed  in  collaboration  through

reflections and discussions to ensure saturation, agreement, and following the research objective and

finally led to the idetification of patterns, one main theme and three sub-themes. (see Figure 1). All

themes  were  subsequently  interpreted  and discussed  in  relation  to  theory  and  previous  research

results as part of the critical interpretation to gain an even deeper understanding. An example of the

analysis  is  provided  in  Table  3.The  Consolidated  Criteria  for  Reporting  Qualitative  Studies

(COREQ) guided the reporting [20].

Table 3: Example of the structural analysis

Results

Findings From the Feasibility Study

Patients had difficulties in finding the STT despite the signposting. Some had difficulties locating the

STT because they had to enter a door with a missing signpost. Others, following the blue arrows on

the floor, entered the door but went straight into the toilet without looking up. Thus, the blue arrows

on the floor were modified to point more directly at the STT. Furthermore, a signpost was added on

the door patients had to enter. Patients had no problems scanning their social security cards; however,

2 patients could not print a requisition because of technical problems, and the HCPs had to print

them. The reason for being unable to print the requisitions was technological, and the IT consultants

analyzed these data  and made the necessary changes at  the STT. During the actual  test,  several

problems occurred.  Patients  were insecure about  which bar  code to  place on the sample,  as the
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requisition had two. Furthermore, they were not provided with sufficient information on correctly

placing the bar code. Some patients were unsure whether the liquid inside the tests should be poured

out. After the test,  some patients did not know what to do with their used requisition. Thus, the

written information for patients was adjusted and made extremely explicit (see picture 2). It was

added to the written information that 1) The liquid should stay in the sample bottle, 2) An arrow

along with text that clearly showed what bar code to place on the sample 3) a picture of how to place

the bar code along with text. These findings led to the final modifications of the STT and made it

possible to implement it in clinical practice. Thus, the users were directly involved in the design

process based on participant observations and structured interviews. These user experiences collected

through ethnographic methods facilitated co-design and made the STT adaptable to clinical practice.

Picture 2: Example of revised instruction for male patients

Findings From the Qualitative Evaluation

The naïve reading revealed that security was a central aspect for patients taking a test at the STT.

Furthermore, it seemed that providing patients with the opportunity to take a test without having to

face an HCP was experienced as a positive aspect.
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Figure 1: Results, Main Theme, and Subthemes

Breaking Barriers and Facilitating Self-Care

Breaking barriers were experienced on both a psychological  and organizational level, creating feelings of

security. This feeling of security was the central advantage in performing self-tests for STIs and was thus

included in all 3 sub-themes. Feelings of security facilitated self-care. 

Acting on one’s Own Terms

The flexibility and convenience of acting on one’s own terms were highlighted as significant factors in self-

testing:

“Convenience means something to many people. It’s incredibly easy to just make a phone call and order a

test. It also matters that you don’t have a specific appointment time, but rather 2 weeks to get it done. I

believe many people see this as an advantage. It makes it easy and manageable, so you get it done” (9).

Being able to take the test when it “fits in” and on one’s own terms could overcome barriers and give a sense

of security and feelings of being independent of the system. For some, it made them more willing to get

tested.

“That was the easiest  – I didn’t have to make an appointment with my own doctor. I could just decide for

myself when I had a gap in my schedule to get it done” (8).

Self-testing was seen as more appealing than testing face-to-face testing because it was an easy solution that

both saved time and allowed for the freedom to plan the visit  oneself.  It  was perceived as orderly  and

Breaking barriers and 
facilitating self-care

Acting on your 
own terms

The need for 
proper 

information

Reducing 
intrusive feelings
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meaningful for its purpose, which could create motivation to self-care by getting tested, which increased the

possibility of taking responsibility for one’s sexual health. On the other hand, the experience of hassle and

meaninglessness of a standard face-to-face appointment could lead to hesitant behavior.

The Need for Proper Information

The individual and illustrative instructions created a sense of security in performing the test correctly:

“I found it to be very detailed and that it was very easy to follow the instructions and figure out what to do

and in what order” (9).

Being taken by the hand and guided throughout the test  was perceived as important.  Some individuals

experienced insecurity about the procedure, especially if they had never tested themselves before:

“It was probably a bit overwhelming, maybe because it was the first time. I just had to think about how to do

it... not because it was difficult; I just had to figure it out” (7).

Thus, security was experienced when the instructions were balanced between being detail-oriented while

also being simple and illustrative. 

For some, a phone conversation with an HCP before the self-test created a sense of security because they

could ask questions and receive information that “prepared them” for taking the test. However, anonymity

was challenged for others due to the phone call with an HCP. 

Reducing Intrusive Feelings

Self-testing was experienced as an anonymous and discreet solution:

“If you reduce the fear one may have, I believe it will make a difference. I easily believe that self-testing will

encourage more people to get tested” (7).

The  anonymity  and  discretion  contributed  to  preserving  privacy  and  removed  the  fear  of  an  awkward

conversation or being judged by HCPs, thus reducing intrusive feelings.

Testing for STIs is associated with taboo and shame, and this experience was minimized when the test could

be taken anonymously:

“So I avoided the awkwardness that can occur and the judgment one can encounter in the eyes of healthcare
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professionals. It was super easy and straightforward; it was actually very nice to experience” (4).

Many preferred using the self-test rather than going to their general practitioner because they only saw their

doctor for other medical issues. This may be explained by the fear of being judged for their sexual behavior

or irresponsibility in relation to unsafe sex.

For some, it took courage to get tested for an STI, and this courage was empowered when the test could be

done anonymously. The fact that the self-test took place in a discreet and less crowded location promoted

anonymity and a sense of privacy:

“It feels a bit more anonymous when you come down and just take an envelope and test yourself without

having a slightly awkward conversation with a doctor” (6).

Discussing one’s sexual behavior was experienced as invasive and judgmental, which could lead to hesitation

in getting tested. However, using the STT reduced these barriers, enhanced feelings of security, and, in that

way, supported patient self-care.

Discussion

Principal Results

The development of new technology will inevitably lead to changes elsewhere in the healthcare organization

[21].  The co-design process that  led to  the development and implantation of  the STT ensured that the

solution was integrated into existing clinical workflows and that HCPs and patients supported it. These critical

aspects must be addressed to ensure the adoption and implementation of new technologies for STI testing

[22]. Khumalo et al. state that if new technologies are implemented correctly, patients will be provided with

autonomy and be empowered to take control of their sexual health because barriers towards testing, such as

stigma, can be reduced. This is consistent with the findings of our study, where being tested for STIs was

associated with taboo and shame. However, taking an anonymous test minimized this experience, enhancing

feelings of security. 

Self-testing was seen as more appealing than a face-to-face consultation because it was an easy solution that

both saved time and allowed for freedom and flexibility to plan the visit oneself. These aspects highlight the

improvements of offering testing using the STT compared to existing home test kits. The STT gives patients

the opportunity to be tested quickly and enables them to get a test  result  within 1 to 2 days,  which is

considered as important aspects in STI testing.  [7]. Aicken et al. found similar findings in their study of a
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newly established eSexual health clinic [23]. The participants in their study described that they chose to use

the eHealth intervention because it was convenient and fit into their busy lifestyle; it was considered both

easy and discreet to use. Likewise, helpline contact was considered important and created a sense of security

for the majority of patients; however, like in our study, anonymity was challenged for some due to a phone

call with an HCP. This highlights the extent to which STI testing is connected to feelings of shame and stigma

and, therefore,  the need to constantly  improve and develop the services for  this  group using co-design

approaches in order to facilitate patient self-care. 

Orem defines self-care as activities an individual initiates and performs on their own behalf to maintain life,

health, and well-being [24]. This involves adaptions to health-related behavior and the ability to perform self-

care activities, referred to as self-care agencies. Thus, nursing has to support or enhance the individual’s self-

care agency in order to promote independence [25]. We found that using the STT was perceived as orderly

and  meaningful  for  its  purpose,  which  could  create  motivation  for  self-care  by  getting  tested,  which

enhanced  the  possibility  of  taking  responsibility  for  one’s  own  sexual  health.  This  highlights  a  certain

paradox: the ability to perform self-care depends not solely on the individual but also on a healthcare system

that has to adapt to users. The routines in clinical practice, such as only providing face-to-face consultations

despite the well-documented barriers this creates, can lead to self-care deficits, not caused by the individual

but by the system. Thus, providing patients with the appropriate intervention to address self-care deficits is

not  only  the responsibility  of  individual  patients  and HCPs but  also the responsibility  of  the healthcare

system. The present study found that the STT solution provided patients with feelings of anonymity and

allowed them to take the test on their own terms. This empowered patients because it gave them control

and the ability to make choices, enhancing their confidence and feelings of self-determination. Furthermore,

it underlines the possible impact technologies can have, such as enabling self-care for patients who may not

be regarded as having self-care deficits. In that way, technology plays a crucial role in empowering patients in

STI testing by providing them with tools and resources to take control of their health and well-being. By

leveraging  technology  in  these  ways,  healthcare  systems  can  empower  patients  to  be  more  proactive,

engaged,  and  informed in  managing their  health  and well-being.  This,  in  turn,  contributes  to  improved

patient  outcomes  and  a  more  patient-centered  approach  to  healthcare,  ultimately  contributing  to  the

prevention and early detection of STIs.

The STT described here is the first and only one of its kind used in STI testing in Denmark, and with the

healthcare  system under pressure,  there is  a  need to explore  new paths and seek innovative solutions.

Furthermore, by addressing one of the significant threats to the healthcare system, the workforce shortage,

this  solution has increased patient satisfaction.  It  is  important  to  have a range of  different options and
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solutions to meet patients’ needs, and the use of technology and self-testing can seamlessly coexist as an

offering alongside more traditional consultation, as demonstrated by this study. While some patients easily

adapt to new solutions, such as self-testing, others may need assistance. It is important that support, such as

informational videos and helpline numbers, is integrated to ensure accessibility and understanding.

Considering digital divide and health equality, it is important to ensure accessibility of the STT for

diverse populations, including those with limited access to technology or low eHealth literacy. This

has been an important focus area in the process of designing the STT and the STT provides the

possibility to support a more traditional way of providing information and healthcare in a more

flexible way. For instant the solutions allows to provide information in different way (videos, text

and personal information), to make sure that all needs are meet. It has been an important focus

area to make sure that a health care professional can be contacted for any need of support with

respect to the STT and furthermore,  to allow patients  to be tested without  using the STT,  but

instead attending a face-to-face consultations if preferred. 

Limitations

A limitation of this study is that it was single-centered and included only 13 patients in the feasibility

study and 10 patients in the qualitative interview, which is a rather small sample size. However, this

was a design and development process and an evaluation of technology to explore the experiences

and  perceptions  of  patients  and  the  technology’s  adaptability  in  clinical  practice.  This  favors  a

qualitative  approach,  and  thus,  the  sample  size  seems  adequate  since  qualitative  research  is

concerned  with  deepening  the  understanding  of  a  phenomenon  rather  than  numerical

representability [26]. The qualitative approach was used to obtain an in-depth insight suitable to the

aim and considered a main strength of  the current study.  In  addition,  we aimed for  maximum

variation during recruitment, which is considered a strength [27]. In the qualitative evaluation study

we recruited heterosexual patients only, and did not collect data about other risk factors, this could

have an impact on the transferability of the findings. However, heterosexual patients comprise the

main  target  group  of  those  being  tested  at  the  sexual  health  clinic  and  thus,  contribute  with  a

representative group. We acknoewledge that STI testing intersects with various cultural beliefs and

practices related to sexual health, influenced by social norms, religious teaching, sexual preferences

and  stigma.  In  some  cultures,  discussing  sexual  health  openly  is  considered  taboo,  leading  to

reluctance in being tested. In addition, barriers such as privacy concerns, fear of judgement, and

accessibility may be an obstacle. The STT gives individuals the opportunity to get tested in a more
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anonymous way thus, circumventing potential barriers. However, the inclusion criteria for this study

was  heterosexual  Danish  speaking  participants,  therefore  the  cultural  aspects  and  how the  STT

accommodates diverse beliefs and practices related to sexual health needs to be investigated further.

In the feasibility study, we included patient who attended a face-to-face consultation and asked

them if  they  would use the STT  instead and that  data  would  be  collected through participant

observation and a following interview. We deliberately omitted to gather demographic data because

time to think over to agree to participate was sparse. This information may have strengthened the

generalizability of the study, however, we chose upholding research ethics [28]. Another limitation is

that the perceptions and experiences of HCPs were not elaborated on, although the STT created a

significant  change  in  clinical  practice.  However,  the  STT  was  implemented  quickly  into  clinical

practice at the request of HCPs, which indicated that the STT was a demanded solution. 

Future perspectives

It would be interesting to evaluate the use of the STT over a longer time period, monitoring number

of users, their sex and age, whether they had used the STT before, as well as number of positive

samples.  Our  clinic  has  plans  to  further  automate  the  STT;  this  will  eliminate  the  need  for  a

telephone conversation with a HCP and enhance users’ anonymity. In addition, the STT should be

expanded to users with a higher risk of STI infection, e.g. PreP users who are routinely tested for

STIs regularly.

Conclusion
Based on PD, we have designed and developed an STT that allows patients to be tested at a sexual health

clinic through self-collected sampling without a face-to-face consultation. Using the STT minimized feelings of

shame and  awkwardness,  which  is  a  well-known barrier  to  STI  testing  and can  contribute  to  a  greater

willingness to live with STIs. Thus, accessible healthcare services are crucial in preventing and reducing the

impact of STIs, and the SST may increase testing uptake as it takes into account some of the barriers that

exist. More simplified and accessible chlamydia testing by the STT proved feasible. The feasibility study and

qualitative evaluation have resulted in a fully functioning implementation of the STT in clinical practice. 
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