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ABSTRACT

Objectives The widespread adoption of self-testing for
SARS-CoV-2 has proven effective in curbing the virus’
spread, particularly in Western countries. However,
significant knowledge gaps persist regarding the
feasibility, acceptance and factors influencing the uptake
of self-testing in low-resource areas, notably rural Africa.
Our aim was to assess the willingness and capability of
rural Zimbabwean participants to self-diagnose COVID-19
using rapid lateral flow tests (LFTs) and adhere to post-
positive test guidelines. Additionally, we aimed to identify
barriers to self-testing uptake and reasons for non-
compliance with follow-up actions.

Design and setting We conducted a cross-sectional
survey in Shamva District, Zimbabwe.

Participants A total of 120 villagers aged 18 years and
above participated. We employed a questionnaire to
gather data on participants' attitudes towards self-testing
for SARS-CoV-2 using LFTs, along with their knowledge,
attitudes and practices regarding COVID-19. Primary
outcomes included the likelihood of self-testing, the
ability and accuracy of self-testing, adherence to post-test
guidelines and socio-demographic factors influencing
these responses.

Results Among the 120 participants, 108 (90%)
expressed willingness to use LFTs for self-testing. The
subset unwilling to self-test belonged to a religious sect
historically opposed to Western medicine. All self-tests
yielded valid results, as confirmed by the appearance

of control lines on the LFT. Participants demonstrated

the ability to interpret their results accurately without
assistance and expressed willingness to adhere to post-
test guidelines. Questionnaire responses indicated a
preference for self-testing due to its ease, lack of pain,
convenience and confidentiality. Moreover, participants
exhibited a high level of knowledge about COVID-19.
Conclusion This study underscores the acceptability and
feasibility of SARS-CoV-2 LFT self-testing in rural settings,
suggesting its potential as an additional public health
measure for epidemics and pandemics in low-resource
areas.

INTRODUCTION
The COVID-19 pandemic resulted in
unprecedented national responses of social
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= The study provides comprehensive insights into ru-
ral Zimbabwe self-testing feasibility by examining
sociodemographic factors alongside COVID-19 self-
diagnosis using lateral flow tests.

= Social desirability bias may have influenced the
reporting of attitudes and practices regarding
COVID-19 among survey respondents.

= Atthe time of the study, a considerable portion of the
population had already received three doses of the
COVID-19 vaccine, which may have impacted their
attitudes and behaviours related to testing.

= Convenience sampling was used, potentially lim-
iting the generalisability of findings beyond rural
Zimbabwe.

distancing and movement restrictions
through national lockdowns. In Africa, these
restrictions impacted livelihoods,l_4 food
security,”"" access to health services and
healthcare'™® and schooling'”™' derailing
progress towards the sustainable develop-
ment goals.”” The effect of successive lock-
downs on Zimbabweans' lives and healthcare
has been significant and wide-ranging,
including de-prioritisation of non-COVID-
19-related healthcare, disrupted education
and reduction in household income since a
high proportion of Zimbabwe’s workforce is
employed in the informal sector.”* Due to
economic factors, many people were unable
to fully comply with the guidelines, which
undermined the effects of implemented
interventions, resulting in elevated transmis-
sion. One possible approach for easing the
detrimental impact of lockdowns was 'object-
driven®” COVID-19 testing, which focused
on enabling specific actions or goals such as
travel or work by requiring individuals to test
negative for the virus before participating.
This approach helped mitigate the impact of
the infection on vulnerable populations and
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healthcare systems while ensuring that societies and econ-
omies could continue to function. Nonetheless, this was
not implemented in several countries in Africa, including
Zimbabwe in the early stages of the pandemic with the
most stringent lockdowns, partly due to lack of evidence
on its feasibility.

Object-driven testing was adopted globally, for example,
people testing negative for SARS-CoV-2 virus via PCR
could travel.** % As rapid lateral flow tests (LFIs) became
available, these also became useful and acceptable for
indicating SARS-CoV-2 status, and these tests are still used
today in several countries, for instance, by health workers
to protect their patients.” *!

To date, self-testing for various diseases has been
successful globally, including in Africa,”*®" with most
patients being able to easily perform these tests, obtain
accurate results and correctly interpret them.”*' Thus,
self-testing is not a novel concept in low-resource settings,
and arguably, SARS-CoV-2 self-testing would have been a
useful intervention to reduce the impact of the lockdown
responses. The use of LFTs for self-testing allowed the
decentralisation of SARS-CoV-2 testing,* thus relieving
the overburdened healthcare centres. The self-tests
prevented unnecessary exposure between patients and
healthcare staff during sample collection and improved
diagnosis access for communities in remote areas.*
Additionally, as LFT results were observed within 30 min
after testing, this decreased turnaround times to support
improved surveillance.**

As indicated earlier, one reason for not implementing
SARS-CoV-2 self-testing widely in Africa was the lack of
evidence on its feasibility and acceptability. Scientific
evidence from several African countries on how home-
based SARS-CoV-2 self-testing could be achieved” *~*
is growing. In this study, we aim to add to this evidence
base by generating evidence from rural Zimbabwe whose
sociocultural factors and dynamics may differ from other
African countries.

At the centre of any health intervention using self-
testing, is the individual’s willingness and ability to
correctly perform the self-test, interpret the result and
follow through with appropriate action in the event of a
positive result. Hence, in the context of future pandemics,
it is important to determine the acceptability and feasi-
bility of lateral flow self-testing and factors affecting these.
Therefore, we sought to determine whether participants
were willing and able to self-diagnose COVID-19 using
LFTs, as well as to follow through with the self-isolation
guidelines that were prescribed at the time.

Methodology

Study design, population and site

In July 2022, we conducted a cross-sectional survey of
villagers aged >18years in Mupfure village, Shamva
District, Zimbabwe. At this time, a significant portion of
the population had already received three courses of the
COVID-19 vaccination. Residents in the village were all
invited to participate in the study and were enrolled into

the study after the aims and procedures of the study were
explained to them. A convenient sampling approach was
used to select participants.

120 participants were enrolled. The majority of the
study participants were affiliated with an Apostolic Faith
Christian sect that traditionally shies away from allo-
pathic medical intervention, owing to a belief that illness
has a spiritual dimension and that healing is a function
of faith.* This religious affiliation is important to note
as it may influence participants' health behaviours and
attitudes towards medical interventions, potentially
impacting the study’s findings and their interpretation.

The study was conducted in two stages: a questionnaire-
based study with 39 questions incorporating knowledge
attitudes and practice (KAP) aspect and an observational
aspect assessing how participants self-tested. The study
was conducted at the local health facility.

Questionnaire on practices pertaining to COVID-19

The study questionnaire was developed in English and
translated into Shona, the local language. The initial
questionnaire was validated and pre-tested through a
preliminary study carried out in Bulawayo, Zimbabwe,
with 635 participants. A final version of the questionnaire
was developed based on the revisions made from the pre-
testing stage.

Quantitative and qualitative information was obtained
using fixed-choice and open-ended responses, respec-
tively. Details of the full questionnaire are included
in online supplemental material S1. Participants were
given the choice to complete the questionnaire in
their preferred language, either English or Shona. The
questionnaire included participants’ demographics,
experiences with COVID-19 and insights into COVID-
19-associated behaviours. In addition, acceptability of
COVID-19 self-tests and possible actions to be taken after
using a COVID-19 self-test were also captured.

Self-testing study design
The self-testing aspect was designed to simulate how
lateral flow testing would have been deployed within
the existing health structures during the height of the
pandemic to reach the largest number of villagers with
minimal exposure of health workers to infection. Zimba-
bwe’s health service delivery is established at four levels:
primary, secondary, tertiary and quaternary.50 51 The
primary healthcare (PHC) is the main vehicle through
which healthcare programmes are implemented in the
community in Zimbabwe. It is the first point of contact
between the community and the health system. Commu-
nity health workers including village health workers
(VHW ) are an important link between the clinical staff
(nurses at the local clinic) and the community. Thus, this
study was designed to function at the PHC level involving
the local nurse and VHWs .

First, the nurse in charge received training from
the research team leader on the use of the UNscience
SARS-CoV-2 Antigen Rapid Test Kit (Wuhan UNscience
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Self-testing workflow. The figure summarises the self-testing investigation workflow. Aspects in blue are the current

components of the primary healthcare pathway in Zimbabwe’s health system, which were integrated into the study, while

aspects related to the research team are highlighted in orange.

Biotechnology Co., Ltd) for self-testing SARS-CoV-2.
Subsequently, the trained nurse provided a demonstration
to nine VHWs, who in turn demonstrated to the commu-
nity members. Instructions for the test were conveyed
in the local language, Shona, in accordance with the
method described in the test’s attached leaflet. Emphasis
was placed on promoting good health and safety prac-
tices, including the appropriate disposal of the nasopha-
ryngeal swab. The test was observed after developing for
10-15min, and the significance of both the control and
test lines was explained. Following the demonstration,
community members independently conducted self-tests
in accordance with the provided guidelines. Finally, we
conducted an assessment to evaluate VHWSs' and partici-
pants' interpretation of results as well as the validity of the
test. Figure 1 summarises the study design.

To investigate the feasibility and attitudes towards
self-testing for COVID-19 using LFTs, we determined
the proportion of villagers willing to self-test and
follow post-test guidelines. We further investigated the

sociodemographic factors affecting these responses using
descriptive statistical methods.

Patient and public involvement statement

Our research did not include the participation of patients
or the public in its design, conduct, reporting or dissem-
ination plans.

Data analysis

The outcome measures used included categorical data,
which were summarised as frequencies and percent-
ages and used in graphic representations or hypothesis
testing. Free-text responses from participants were anal-
ysed using content analysis. This involved systematically
coding and grouping responses into predefined cate-
gories based on common themes, which facilitated the
identification and categorisation of recurring patterns.
This approach ensured that the qualitative data could
be quantified and summarised effectively. The sociode-
mographic characteristics of respondents, responses to
survey questions and testing assessment were summarised
using routine descriptive statistical methods or analysed

Pfavayi LT, et al. BMJ Open 2024;14:¢085391. doi:10.1136/bmjopen-2024-085391

3



Open access

I

Table 1 Respondents' sociodemographic characteristics (n=120)
Demographic characteristics Category Frequency Percentage (%)
Sex Female 99 82.5
Male 21 17.5
Age <20 years 9 7.5
21-40 years 52 43.3
40+ years 59 49.2
Marital status Single 9 7.5
Married 84 70
Divorced 2 1.7
Widowed 16 13.3
Declined to respond 9 7.5
Employment Subsistence farmer 82 68.3
Healthcare professional 4 3.3
Home maker 9 7.5
Student 5 4.2
Vendor 6 5
Paid employment 13 10.8
Unemployed 1 0.8
Religion Apostolic 92 76.7
Non-Apostolic 26 21.7
Non-religious 2 1.7
Total 120 100

through Fisher’s exact test as appropriate conducted with
SPSS v. 27. Figures were produced using GraphPad Prism
v. 8.2.0.

Data availability statement
All data relevant to the study are included in the article or
uploaded as supplementary information.

RESULTS

Participants’ characteristics

There were 120 respondents, comprising 99 (82.5%)
females, and 82 (68.3%) of the respondents were subsis-
tence farmers. The mean age of the participants was 42.4
years with an SD of 15.6. In terms of religious affiliation,
the Apostolic faith group was the most represented. The
characteristics of the participants are shown in table 1.

Willingness to self-test

The majority of the participants (90%; n=108) reported
willingness to use LFTs for self-test, and the remaining
individuals reported no (10%; n=12). However, nine of
these 12 were willing to be tested by another individual,
as summarised in the flow chart in figure 2.

Factors associated with COVID-19 self-testing willingness

A Fisher’s exact test was employed to ascertain if there
was any association between any of the recorded attri-
butes of the study participants and their willingness to

self-test (table 2). Among the attributes tested, it was
observed that participants with no history of self-testing
for other medical conditions were more likely to embrace
COVID-19 self-testing compared with those who had
previous experience of self-testing for other conditions
(p=0.003).

Self-testing awareness and acceptability

The respondents were asked if they had used rapid tests for
any condition prior to this study. About 33% of the study
participants mentioned they had conducted rapid tests
for one or more of the following conditions: HIV, malaria,
hypertension or diabetes. The remaining (67.3%) partic-
ipants had never self-tested (see online supplemental
figure 1) but were aware of available self-tests.

Desirable features of the self-tests

Individual preferences for COVID-19 self-testing and
reasons given are presented in figure 3. The majority of
the individuals who preferred to self-test stated diverse
reasons for their preference. The most common response
was on the ease of the test. Most participants also indi-
cated that conducting the test themselves was painless
compared with tests performed by others. The few indi-
viduals who preferred to be tested by a healthcare profes-
sional indicated that their preference for healthcare
workers was related to their competence and expertise.
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for Self-diagnosis of COVID-19? another individual?

Participant preferred to self-
test?

Participant able to perform
the LFT test correctly?

Yes
n=99

Figure 2 Flowchart depicting willingness and preferences for self-testing.

Barriers to self-testing widespread adoption. Additionally, many participants
The results showed that, despite the availability of free ~ reported attributing common COVID-19 symptoms (eg,
self-test kits, indirect costs, such as transportation to fever, sore throat) to other familiar illnesses, which often
obtain the kits and potential income loss due to isola- led to reluctance or a decision not to test.

tion after testing positive, were significant barriers to

Table 2 Association between participant attributes and willingness to self-test for COVID-19

Willingness to Self-Test

Variable Total population (n=120) Willing (n=108) Unwilling (n=12) | P value

Sex
Male 21 17 4 0.22
Female 99 91 8

Religion
Apostolic 92 80 12 0.066
Other* 28 28 0

Occupation
Subsistence Farmer 82 72 10 0.335
Othert 38 36 2

Tested for COVID-19
Yes 96 88 8 0.255
No 24 20 4

COVID-19 vaccinated
Yes 116 104 12 1.000
No 4 4 0

Self-tested for other conditions
Yes 33 25 8 0.003
No 87 83 4

*Other- non-religious and non-Apostolic.
TOther- Student, healthcare worker, vendor, homemaker, unemployed.
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Figure 3 Preferred person to perform COVID-19 test and
reasons given.

Cultural and religious factors were also identified as
barriers. Some individuals expressed beliefs that illness is
spiritually rooted, with healing viewed as a matter of faith,
which resulted in a reluctance to engage with Western
medical practices, including self-testing.

Correct use of LFT

The correct use of LFTs was assessed by VHWs using a
structured approach. Verification included observing
proper nasopharyngeal swab technique, ensuring correct
timing for reading the test results, appropriate handling
of the test device (eg, correct application of the sample
onto the test strip) and proper disposal of materials after
use.

Overall, among the 108 participants who accepted
the use of the SARS-CoV-2 self-tests, all of them (100%)
correctly used the LFT as verified by the VHWs and
research team, and each test result showed the presence
of the control band-verifying the results. Furthermore,
they were all able to accurately interpret the results. The
one respondent confirmed as SARS-CoV-2 positive was
further confirmed as positive by carrying out an addi-
tional LFT.

Adherence to post-positive test guidelines

In the case of the one participant who tested positive, the
VHW responsible for that participant’s area was promptly
notified of the result. The VHW provided instructions for
the individual to adhere to the post-positive test guide-
lines in effect at that time, which included a 5day isola-
tion period, followed by wearing a mask around others
for an additional 5days. Close contacts, particularly
household members, were advised to get tested. However,
no formal follow-up was conducted to assess the partici-
pant’s compliance with these guidelines.

DISCUSSION

This study sought to understand the acceptability and
feasibility of LFT5s for self-diagnosing COVID-19 in a low-
resource setting in rural Zimbabwe and the KAP around
self-testing. Of the 120 participants, 72 (60%) reported

3

that they had experienced several COVID-19-associated
symptoms in the previous month and on the day of the
survey. Although many participants had carried out
measures to mitigate the effects of their symptoms during
the previous month either at the clinic or at home, none
had undergone SARS-CoV-2 testing. This could be due
to multiple reasons, including a lack of testing service or
a lack of rapid tests.”* However, a more nuanced expla-
nation may be the reason why someone would test or
the motivation for testing. Participants were familiar
with testing to diagnose or monitor a disease following
the onset of symptoms, for example, fever in malaria. In
the context of SAR-CoV-2, LTFs served dual purposes:
confirming suspected COVID-19 cases and providing
reassurance for asymptomatic individuals who might
not be infected by SARS-CoV-2.° In the case of testing
for confirmation infection, barriers to testing were lack
of trust in the healthcare system and stigma. In the case
of the latter, studies in Africa have indicated that during
the early phase of the pandemic, for example, in 2020
people believed a diagnosis was a 'death sentence' and
did not want neighbours to know they were infected, ’so
they avoided being tested' in Nigeria.”* In the case of the
former, a study from Malawi” reported a higher uptake of
testing in the community when the international health
organisation offered the test rather than a public clinic,
an effect attributed to higher trust in the organisation
and/or perceptions of greater capacity to ensure proce-
dural integrity. By the time we conducted this study (July
2022), public opinion had shifted in Zimbabwe with fear
subsiding and most people trusting the health system
after the roll out of vaccines. This shift may account for
the high level of uptake of self-testing we report here.

Beyond these two, barriers to testing uptake is the fact
that COVID-19 shares symptoms with other diseases that
were endemic to the area. Thus, affected people were
inclined to attribute general symptoms such as high
temperature and sore throat to other infections. This
would likely be the case in this community where, like
most of Africa, COVID-19 pathology presented with low
severity.”® ® This has been previously observed in other
settings, where members of the public were only inclined
to request testing for more distinguishable COVID-19
symptoms, such as loss of taste and smell.”®* This is exac-
erbated by poor knowledge of COVID-19 symptoms.*

Nonetheless, similar to other previous studies,61 %2 most
participants reported that they were willing to self-test
and expressed enthusiasm about the introduction of LFTs
for personal use for various reasons, including that they
were straightforward, pain-free, confidential and conve-
nient. They also reported that the teaching of the testing
process and knowing one’s status promoted awareness of
COVID-19 emphasising the importance of health educa-
tion and health messaging. These findings are supported
by previous studies highlighting some of the drivers of
self-testing for other diseases, such as HIV.%* **

Many study participants preferred self-testing because
it was relatively painless compared with previously taken
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COVID-19 tests. Convenience was an important factor in
the willingness to accept self-testing, with some partici-
pants citing the time-saving aspect as a major influence
for personal uptake. This addresses a current limita-
tion where test-seeking members of the community are
compelled to spend extended periods of time travelling
to a clinic, testing and, in some cases, returning later for
results. This factor has a causal relationship to afford-
ability, where patients may have to forgo employment to
access these services when available. This has been previ-
ously demonstrated with HIV testing in Zimbabwe, where
real-time income loss and inconvenient location were
prohibitive to testing uptake.”

The importance of confidentiality was apparent in indi-
viduals who favoured self-testing. Studies on attitudes
to HIV testing have reflected that individuals attending
testing units or medical centres feared stigmatisation as
they are seen as at risk of the disease.” As self-testing can
be conducted in the privacy of one’s home, patients avoid
the necessity of interfacing with these facilities, elimi-
nating the effect of stigma in seeking diagnosis.

A minority of participants did not favour self-testing
with rapid COVID-19 diagnostics. Notably, these individ-
uals were all affiliated with an Apostolic Faith Christian
sect which, as mentioned earlier, traditionally avoids allo-
pathic medical intervention.” However, this might have
been a subgroup since most of the participants in this
study belonged to that sect and were happy to self-test.
Although they were unwilling to self-test, this group was
shown to be largely receptive to testing in general, with
a significant number expressing satisfaction with testing
carried out by healthcare workers. Pre-established trust
of healthcare personnel was revealed to be important
as some individuals were still concerned with the result
accuracy when conducting self-testing. These community
members were reassured when offered the choice to have
a healthcare worker perform the test, thereby increasing
the overall number of participants willing to either carry
out their personal LFTs or be subjected to the test by a
professional.

By integrating the self-testing into already existent
health systems structures such as training of the partici-
pants by the VHWs who were themselves trained by the
nurse we were able to demonstrate that it is feasible to
integrate LFT for SARS-CoV-2 within the health system.
Furthermore, we confirmed that this approach resulted
in the participants testing themselves and interpreting
the results correctly and the following through with the
appropriate action.

Self-testing has been demonstrated to be not only
possible, as shown by one’s ability to complete a rapid
test, but also preferred by the study community, even
increasing the likelihood and frequency of testing. This
provides a promising adjunct to centralised testing, poten-
tially enabling prompt and effective management of life-
threatening infectious outbreaks® among those living
in remote segregated areas. Moreover, the high accept-
ability of self-testing in this study population suggests that

facilitating its easy access to the general public, including
those in remote areas, may help increase the country’s
testing rates.

Limitations

This study had some limitations introduced likely by
social desirability bias, which is the inclination of survey
participants to respond with answers that would be
observed positively by the study investigators.”” This
may have affected questions about COVID-19-associated
behaviours, where respondents may answer questions
following the stated health advice and previously enforced
laws. This likely impacted questions such as mouth-
covering while coughing and hand-washing practices. In
addition, it may have influenced the reported responses
to COVID-19 symptoms, driving individuals to relay
increased frequency interfacing with the health system.
Moreover, the use of convenience sampling may have
introduced the selection bias, as participants who volun-
tarily enrolled in the study may have been more inclined
towards testing or already more health conscious, making
them less representative of the general population. Addi-
tionally, this study was conducted during a period of rela-
tively low SARS-CoV-2 prevalence. The low number of
positive cases made it difficult to comprehensively assess
adherence to post-positive test guidelines.

Strengths

Despite using an opportunistic sample from a singular
village, the study village is similar to other villages within
the Mashonaland provinces of Zimbabwe, rendering it
broadly representative of the rural populations in these
areas. The study’s focus on a rural, resource-limited area,
demonstrates the feasibility of implementing self-testing
in environments where healthcare infrastructure is often
inadequate. The successful adoption of self-testing in
this context contributes to broader public health strate-
gies, empowering communities to play an active role in
managing infectious diseases. This could alleviate the
burden on overstrained healthcare systems in similar
regions. Additionally, this study lays important ground-
work for future studies, providing valuable data that can
help refine self-testing protocols and assess their long-
term sustainability and effectiveness, both for COVID-19
and other health conditions requiring rapid diagnostics.

CONGCLUSION

Our study findings mirror those of previous studies from
other African countries, revealing that self-testing using
lateral-flow methods is not only logistically feasible but
also widely preferred by individuals over centralised
testing conducted by healthcare professionals. More-
over, our study results indicate that most participants
could perform the tests and correctly interpret the results
independently of healthcare personnel. These findings
underscore the value of lateral flow self-tests as a widely
accepted public health tool that can be deployed for
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future epidemics and pandemics in low-resource settings.
This diagnostic approach should be considered more
widely to enhance diagnostic accessibility in low-resource
settings, circumventing healthcare bottlenecks and
improving diagnostic access in low-resource settings.
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