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ABSTRACT
Background Malawi has the highest incidence
of cervical cancer in the world. Only 3% of
Malawian women have ever been screened for
cervical cancer. Self-collection of samples for
human papillomavirus (HPV) testing could
increase screening among under-screened and
hard-to-reach populations. However, little is
known about the acceptability of self-collection
in rural African settings.
Aim We aimed to characterise Malawian
women’s willingness to self-collect vaginal
samples for HPV testing and to identify potential
barriers.
Design We used data from the baseline wave of
a community-based cohort study, collected from
July 2014 to February 2015.
Setting Participants were enrolled from the
catchment area of a clinic in rural Lilongwe
District, Malawi.
Methods We enrolled women aged
15–39 years (n=824). Participants answered
questions assessing willingness to self-collect a
sample for HPV testing, concerns about testing
and other hypothesised correlates of willingness
to self-collect.
Results Two-thirds (67%) of the women
reported willingness to self-collect a vaginal
sample in their homes. Awareness of cervical
cancer, supportive subjective norms, perceived
behavioural control, and clinician
recommendations were all positively associated
with increased willingness to self-collect samples
for HPV testing. Identified barriers to self-testing
endorsed by women included: concerns that the
test might hurt (22%), that they might not do
the test correctly (21%), and that the test might
not be accurate (17%).
Conclusions This study suggests that
self-collection for HPV testing could be an
acceptable cervical cancer screening method in

this rural population. Findings identify modifiable
beliefs and barriers that can inform the
development of effective screening programmes.

INTRODUCTION
Malawi has the highest age-adjusted inci-
dence rate of cervical cancer in the
world, at 76 cases per 100 000 women
compared to an incidence rate of 43
cases per 100 000 women in Eastern
Africa overall and only 14 cases per
100 000 women globally.1 Among those
who are diagnosed with cervical cancer
in Malawi, 60% will die from the
disease.1 2 In many countries, screening
programmes have successfully reduced
the incidence and mortality of cervical
cancer. However, despite rolling out a
national cervical cancer screening pro-
gramme in Malawi using visual inspec-
tion with acetic acid (VIA) in 2004,
access and utilisation remains limited

Key message points

▸ Two-thirds of women reported being
willing to self-collect vaginal samples
for human papillomavirus (HPV)
testing.

▸ Study findings identify modifiable, the-
oretically informed correlates of
women’s willingness that can be
targets for future interventions.

▸ Cervical cancer screening programmes
should address concerns about self-
collecting samples that were identified
in this study.
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with only 3% of women ever screened for cervical
cancer.1 Cervical cancer screening programmes are
rare in Malawi and other low-resource regions for
many reasons, including lack of health delivery infra-
structure and trained personnel, limited health
budgets, and competing healthcare priorities.3 4 With
recent advancements in testing for human papilloma-
virus (HPV), which is responsible for nearly all cases
of cervical cancer,5 the establishment of more access-
ible screening programmes in conjunction with exist-
ing VIA programmes is now possible.
HPV testing identifies presence of HPV infection

using a clinician- or self-collected cervical or vaginal
sample. HPV testing is now considered a complemen-
tary method in conjunction with a Pap test or even a
first-line screening method. The World Health
Organization recommends HPV testing as the primary
method of cervical cancer screening in places where
Pap testing has not been established.6 Both self-
collected and clinician-collected samples for HPV
testing have been shown to have sensitivity and
specificity comparable to Pap testing in identifying
cervical intraepithelial neoplasia grade 2 or higher
(CIN 2+).7 8 HPV testing protocols also allow for a
longer interval between screenings, as this approach
detects disease progression earlier than cytology.9

Importantly for an unscreened or under-screened
population, one HPV test more effectively reduces
cervical cancer incidence than one Pap test, potentially
because of the higher sensitivity in detecting lesions
with a high potential for malignant transformation.10

For women who are considered at high risk of HPV
infection (e.g. HIV-infected women or women who
engage in sexual risk behaviours such as a higher
number of partners)11 12 or those who cannot access
routine screening, self-collection of vaginal samples
can lead to increased screening.13

While several studies have examined the validity
and reliability of self-collected versus clinician-
collected samples for HPV testing,8 research on the
acceptability of self-collected samples for HPV testing
is much more limited. The existing data generally
suggest that women find self-collection acceptable and
easy to perform.14–16 We sought to examine the will-
ingness of women in rural Malawi to self-collect a
vaginal sample for HPV testing.
The Theory of Planned Behavior (TPB) is a

widely-used framework for understanding individual’s
intentions and willingness to engage in health beha-
viours, including cancer screening and prevention
behaviours.17 Briefly, the TPB is comprised of three
conceptual constructs: attitude toward the behaviour,
which considers behavioural beliefs and the indivi-
dual’s evaluation of behavioural outcomes; subjective
norms, which include how the individual perceives
influential others’ opinions about the behaviour and
motivation to comply with those influential others;
and perceived behavioural control, which is the

individual’s perceived power to engage in a particular
behaviour.17 18 The TPB has been used to examine
women’s intentions related to cervical cancer screen-
ing,19–21 but to our knowledge the present study is
among the first to incorporate TPB concepts to under-
stand the acceptability of self-collecting samples for
HPV testing in a non-clinic setting in a low-resource
setting. We aimed to characterise Malawian women’s
willingness to self-collect a vaginal sample for HPV
testing and to identify the barriers that will need to be
addressed before a cervical cancer screening pro-
gramme relying on self-collected samples can be suc-
cessfully implemented.

METHODS
Study design and population
This analysis used data from the baseline wave of a
community-based cohort study on sexual and repro-
ductive health decision making in rural Lilongwe
District, Malawi from July 2014 to February 2015.
The cohort study used two-stage, stratified, cluster
sampling to select villages to enable enrolment of
1000 women of reproductive age (aged 15–39 years).
All women in the selected villages in the eligible age
range were invited to participate. A subset of enrolled
women received a series of questions on cervical
cancer and cervical cancer screening (the questions
went to a subset of participants because they were
added to the survey after data collection began).
Trained research assistants travelled to each selected
village and conducted face-to-face interviews in
Chichewa with all consenting women. Data were
recorded on tablet computers using the Magpi™ elec-
tronic data capture system (Magpi, Washington, DC,
USA) and uploaded nightly to an internet-based
storage system.

Measures
We used the TPB to develop survey questions related
to women’s willingness to self-collect a vaginal sample
for HPV testing in a non-clinic setting.
At the start of the series of questions, interviewers

asked all women if they had ever heard of cervical
cancer (yes/no). For those women who were not
familiar with cervical cancer, interviewers explained
that it “is a disease that attacks the cervix, which is
part of the female reproductive system”, and then
proceeded with the survey. Before questions about
self-collecting a vaginal sample for HPV testing,
interviewers provided a brief description of the pro-
cedure indicating that: self-collection may help test
for cervical cancer even if a woman doesn’t have
symptoms; a woman could collect the sample by
inserting a swab into the vagina; and that she could
do this on her own at home, then give the sample to
a health surveillance assistant to take to the clinic for
testing.
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Outcome
Our primary outcome was women’s reported willing-
ness to self-collect a vaginal sample for HPV testing in
a non-clinic setting, if she were to be offered the
opportunity (1=definitely not willing to 5=definitely
willing) which we dichotomised into ‘willing’ (‘defin-
itely willing’ and ‘probably willing’ responses) and
‘not willing’ (‘not sure,’ ‘probably not willing’ and
‘definitely not willing’) for analysis. To assess potential
barriers to self-collection for HPV testing, inter-
viewers also asked women what concerns they had
about self-collection. For this item, research assistants
did not prompt participants with possible options, but
rather recorded all concerns for later analysis.

Correlates
Survey items asked each woman how serious she
thought it would be if she had cervical cancer (1=not
serious at all to 4=very serious); how worried she was
about getting cervical cancer in the future (1=not at
all worried to 4=very worried), and if she felt the test
would protect her health (1=strongly disagree to
5=strongly agree). We assessed supportive subjective
norms using a scale comprising two items that asked
whether a participant thought her partner or other
people important to her would approve of her self-
collecting vaginal samples for HPV testing, if given
the opportunity (1=strongly disagree to 5=strongly
agree; α=0.90). We also asked if she would self-
collect if a clinician recommended she do so
(1=strongly disagree to 5=strongly agree). We
assessed perceived behavioural control, with a scale
composed of three agree-disagree items asking if a
participant: was confident that she could self-collect a
vaginal sample correctly; confident that testing for
cervical cancer at home could protect her health, and
thought self-collection would be convenient
(1=strongly disagree to 5=strongly agree; α=0.90).
The survey also assessed demographic, sexual health

and behavioural factors that could influence women’s
willingness to self-collect samples for HPV testing.
Specifically, we included age, education, marital
status, household income, lifetime number of sexual
partners, and parity in the model. We also considered
healthcare utilisation in the past year and condom use,
but due to limited variability in the responses, we
could not include these factors in multivariable
analyses.

Statistical analysis
We first ran descriptive statistics to assess the
characteristics of study participants and women’s top
concerns about self-collection of vaginal samples for
HPV testing. We then ran separate unadjusted logistic
regression models of the association between each
independent variable of interest – age, education,
marital status, household income, lifetime number of
sexual partners, parity, awareness of cervical cancer,

worry about cervical cancer, supportive subjective
norm score, clinician recommendation, and perceived
behavioural control score – and the binary willingness
measure as the outcome of interest. We did not
include perceived severity of cervical cancer in model
building because of lack of variation in responses. We
used backwards selection with a 0.05 significance
level to develop our fully adjusted, multivariable logis-
tic regression model. Model fit was assessed using the
Hosmer-Lemeshow goodness of fit test.22 All analyses
were conducted using Stata 12.0™ (Statacorp, College
Station, TX, USA).

Ethical approval
This project received ethical approval from the Ohio
State University Institutional Review Board and the
University of Malawi College of Medicine Research
and Ethics Committee.

RESULTS
Of the 824 women who were offered the questions
on cervical cancer and screening, 82% were married,
98% were HIV-uninfected by self-report, and 13%
had less than 2 years of education (Table 1).
At the time of the survey, 85% had heard of cancer

and 71% had heard of cervical cancer specifically.
Nearly all women (93%) felt it would be very serious
if they had cervical cancer, and 75% of women were
moderately to very worried that they could get cer-
vical cancer in the future (Table 2). Women generally
felt self-collection could protect their health (mean
3.9±1.3; Table 2).
Most women (67%) reported being willing to self-

collect a vaginal sample for HPV testing (Table 2).
Sixty-two percent of women reported that they were
definitely willing, and 5% reported they were prob-
ably willing. Twenty-four percent of women reported
that they were definitely not willing to self-collect a
vaginal sample for HPV testing. In unadjusted ana-
lyses, higher age, higher parity, awareness of cervical
cancer before the survey, higher supportive subjective
norm score, clinician recommendation for self-
collection, and higher perceived behavioural control
were all significantly associated with increased willing-
ness to self-collect a sample for HPV testing (Table 3).
After adjustment for all variables that were bivariately
associated with willingness, all effect estimates were
attenuated. In the final multivariable model, women
who were aware of cervical cancer had greater odds of
being willing to self-collect a vaginal sample for HPV
testing [odds ratio (OR) 1.81; 95% confidence inter-
val (95% CI) 1.25–2.62], and those who perceived
higher levels of supportive subjective norms had twice
the odds (OR 2.00; 95% CI 1.55–2.59) of being
willing to self-collect a sample for HPV testing
(Table 3). Clinician recommendation (OR 1.34; 95%
CI 1.00–1.78) and higher perceived behavioural
control (OR 1.90; 95% CI 1.30–2.78) were also
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significantly associated with increased willingness to
self-collect in the multivariable model.
When asked about their concerns about self-

collection for future HPV testing, women’s most
common response was that they did not have any con-
cerns (42%). Women who did have concerns reported
that they thought the test might hurt (22%), that they
might not do the test correctly (21%), that the test
might not be accurate (17%), and that they would
rather go to a health facility (5%) than self-collect
outside the clinic.

DISCUSSION
Self-collection of vaginal samples for HPV testing is a
novel approach to cervical cancer screening, with
great potential to expand access to a broader popula-
tion, particularly in low-resource settings. The present

study provides insight into the acceptability of, and
potential concerns about, this strategy among a
sample of rural Malawian women, a population with
elevated incidence of cervical cancer and associated
mortality. We found that the majority of women
reported being willing to self-collect a vaginal sample
for testing in a non-clinic setting, and a plurality did
not express any concerns about the self-collection pro-
cedure. We also found that prior cervical cancer
awareness, more supportive subjective norms,
increased perceived behavioural control, and the
weight of a clinician recommendation were all signifi-
cantly associated with increased willingness. Future
screening programmes should consider these factors
to maximise uptake and, consequently, impact.
Additionally, programmes relying on self-collection
will need to address women’s concerns that the test
might hurt, that the test may not be accurate, and
provide detailed instructions so the woman is confi-
dent that she is doing it correctly.
Our finding that two-thirds of women report being

willing to self-collect a vaginal sample for HPV testing
is consistent with previous research. In other settings,
when offered self-collection, women have found the
procedure acceptable and report that they would be
willing to do so again in the future.14–16 23–29 In one
multi-site study, the majority of women in India and
Uganda preferred self-collected vaginal sampling
while women in Nicaragua equally preferred self-
collection and clinician-collection of samples.15 While

Table 1 Participant characteristics

Characteristic n* (%)

Marital status

Married 672 (82)

Single 152 (18)

Education

<2 years 106 (13)

2–4 years 248 (30)

5–8 years 342 (41)

≥Some secondary 128 (16)

Household income*†

<5000 MWK 281 (38)

5000–19 999 MWK 253 (34)

>20 000 MWK 202 (27)

Age (median, IQR) 25 (20, 31)

Lifetime sexual partners (n)

0 70 (9)

1 411 (50)

2 210 (25)

≥3 133 (16)

Parity (median, IQR) 2 (1, 3)

HIV status*‡

HIV+ 15 (2)

HIV− 683 (98)

Abnormal genital discharge in the last 12 months*‡

Yes 101 (12)

No 722 (88)

Genital ulcers in the last 12 months*‡

Yes 69 (8)

No 753 (92)

Ever had an STI*‡

Yes 74 (9)

No 747 (91)

*Some variables do not total 824 on account of missing data.
†5000 MWK=US$11.37.
‡Based on self-report.
IQR, interquartile range; MWK, Malawian kwacha; STI, sexually
transmitted infection.

Table 2 Attitudes towards cervical cancer and screening

Correlates n (%)

Awareness of cervical cancer 582 (71)

Willingness to self-collect samples

Definitely willing 513 (62)

Probably willing 43 (5)

Not sure 30 (4)

Probably not willing 41 (5)

Definitely not willing 197 (24)

Mean (SD)

Seriousness of cervical cancer* 3.9 (0.4)

Worry about cervical cancer* 3.1 (1.2)

Subjective norms† 3.6 (1.4)

People important to me approve of self-collection†‡ 3.6 (1.4)

My partner approves of self-collection†‡ 3.6 (1.5)

Clinician recommendation† 3.9 (1.3)

Perceived behavioural control† 3.6 (1.3)

Self-collection can protect my health†§ 3.9 (1.3)

Confident can perform self-collection correctly†§ 3.4 (1.5)

Self-collection would be a convenient way to test for
cancer†§

3.6 (1.4)

*Range=1–4.
†Range=1–5.
‡Item included in the subjective norms scale.
§Item included in the perceived behavioural control scale.
SD, standard deviation.
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two-thirds of women in our study reported being
willing to self-collect a sample, women at all three of
these previous studies had higher willingness than in
our study. This may be due, at least in part, to greater
comfort with the procedure when actually given the
opportunity to test.15 In another low-resource setting,
among rural Thai women, 99.8% of women agreed to
self-collect a vaginal sample for field-based HPV
testing, 91% would self-collect in the future, and
96% would recommend the test to a friend.24

Compared to our findings, in other settings where
women were actually given the opportunity to self-
collect, willingness and future intention to self-collect
was even higher than what we found in our study.
While previous studies illustrate the acceptability of

self-collection, the present study extends this work by
identifying correlates of willingness that can be used
to guide the development of future screening pro-
grammes. Similar to other studies, we found that the
TPB provided an effective framework to identify cor-
relates of women’s willingness to self-collect a vaginal
sample and that most demographic and sexual behav-
iour variables were not significantly associated with

women’s willingness to self-collect.26 28–31 The factors
we identified are informative for determining inter-
vention points to increase utilisation of screening pro-
grammes. For example, based on our findings and
similar to findings among Cameroonian and Mexican
women,23 32 raising awareness of cervical cancer
could lead to increased uptake of self-collected
vaginal samples for HPV testing. Qualitative research
among Malawian women found that cervical cancer
knowledge was limited and thus this may be an
important place to intervene to increase screening.33

In line with our findings on the importance of per-
ceived behavioural control, a study among urban
Ugandan women that also utilised the TPB similarly
found that perceived behavioural control was asso-
ciated with increased willingness to self-collect,34 thus
screening programmes may benefit from building
women’s skills and confidence in their ability to self-
collect samples.
Despite generally high acceptability of self-

collection for HPV testing, we found that some
women have concerns about the test and collection
procedure. The top concerns found in the present
study are consistent with findings from previous
research in multiple settings suggesting that women
may be concerned about pain or injury,15 34 35 failing
to self-collect an adequate sample, and the reliability
or accuracy of a self-collected sample compared to
one collected by a clinician.15 35 36 Programmes
implementing self-collected samples may be able to
address these concerns. For example, future pro-
grammes should emphasise that self-collection is as
valid for HPV testing as clinician-collection.8

Additionally, other research has found that self-
collection procedures are more successful in pro-
grammes in which community health workers were
present13 compared to those where women self-
collected on their own,23 thus future programmes
may benefit from involving health workers to mitigate
women’s concerns about correct collection proce-
dures, and to answer questions that may arise.
Limitations of our study include our reliance on

self-reported data, which is subject to social desirabil-
ity bias. To minimise this bias we trained all research
assistants prior to data collection. We also conducted
a sensitivity analysis adjusting for interviewer and
found it did not significantly change estimates. As we
asked women about their willingness to self-collect a
vaginal sample for HPV testing, rather than offering
women the opportunity to self-collect samples, our
findings may overstate actual self-collection behav-
iour.37 Future research should examine whether
women will self-collect a sample when presented with
an opportunity to do so. Our study was nested within
a larger study (which was limited to women between
the ages of 15–39 years), so our findings about will-
ingness to self-test for HPV reflect the views of that
population. HPV testing is recommended for an older

Table 3 Correlates of women’s willingness to self-collect
a vaginal sample for human papillomavirus testing

Unadjusted Adjusted
Correlates of willingness OR (95% CI) OR (95% CI)

Age 1.04 (1.02–1.06)*

Education

<2 years 0.69 (0.41–1.18)

2–4 years 0.71 (0.48–1.04)

5–8 years Ref

≥Some secondary 1.07 (0.79–1.45)

Relationship status

Single Ref

Married 1.20 (0.87–1.64)

Household income†

<5000 MWK Ref

5000–19 999 MWK 1.06 (0.74–1.51)

>20 000 MWK 1.37 (0.95–1.96)

Lifetime sexual partners (n)

0 0.76 (0.57–1.03)

1 Ref

2 0.91 (0.62–1.34)

≥3 1.40 (1.02–1.91)*

Parity 1.13 (1.04–1.23)*

Awareness of cervical cancer 1.83 (1.36–2.45)* 1.81 (1.25–2.62)*

Worry about cervical cancer 1.12 (0.97–1.29)

Subjective norms 3.34 (2.71–4.12)* 2.00 (1.55–2.59)*

Clinician recommendation 2.84 (2.31–3.49)* 1.34 (1.00–1.78)*

Perceived behavioural control 3.49 (2.61–4.66)* 1.90 (1.30–2.78)*

*p<0.05.
†5000 MWK=US$11.37.
CI, confidence interval; HPV, human papillomavirus; MWK, Malawian
kwacha; OR, odds ratio; Ref, reference.
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population (≥30 years).6 Currently in Malawi, HPV
testing is neither the standard of care nor widely avail-
able. Thus it may be that by the time HPV testing
were to be available, the women we interviewed will
have reached the recommended age range for this
screening method. Lastly, our study was conducted
among women in a single geographic area and may
not be generalisable to women in other regions, in
more urban settings, or areas with established cervical
cancer screening programmes.
Our study provides important information about

women’s willingness to self-collect vaginal samples for
HPV testing, and identifies concerns that may impede
successful implementation of future screening pro-
grammes using this technology. Future research should
assess actual self-collection in this population with the
ultimate goal of implementing an accessible screening
programme and reducing the high incidence of, and
mortality from, cervical cancer in this high-burden
population.
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Hormonal replacement therapy, self-experimentation and Brown-Séquard

Largely known for the eponymous syndrome of hemi-section of the spinal cord, Edouard Brown-Séquard is also consid-
ered as the father of endocrinology. Born on 8 April 1817 in Port Louis, Mauritius, he qualified in medicine in Paris
and was an adept of self-experimentation: he swallowed vomit from cholera patients during the 1854 epidemic in
Mauritius to assess the value of laudanum opiate therapy and influenced Robert Louis Stevenson for the plot of Dr
Jekyll and Mr Hyde. Having been a founding physician of the National Hospital in Queen Square, he abandoned a
lucrative private practice in London for a career in experimental medicine and held university chairs at Harvard and
Paris.

Having postulated by 1869 that various glands released “internal secretion” into the bloodstream, he alluded to
replacement therapy for dysfunction of the adrenals and “sexual glands” and during his last 5 years, focused on the
role of animal gonadal extracts for controlling ageing. At the age of 72 in 1889, he reported personal benefit from
subcutaneous injections of aqueous testicular extracts from dogs and guinea pigs through his improved wellbeing,
increased muscle strength and longer jet of urine. However, with prevailing Victorian values, there were negative con-
notations regarding implications for sexual issues from an elixir of life for a fountain of youth.

Brown-Séquard used personal funds for distributing his preparations to requesting medical practitioners and, in return,
stipulated feedback on outcome of treatment. With the poor aqueous solubility of sex hormones, the perceived effect-
iveness of his pioneering products can now be attributed to a placebo effect. With the 200th birth anniversary of the
pioneer of hormonal replacement therapy, a major gender gap still exists: whereas women have access to hormonal
preparations for replacement therapy and numerous contraceptive methods, men still await the availability of corre-
sponding products.

Lindsay Edouard, JFPRHC International Advisory Editor, Port Louis, Mauritius; soranae@gmail.com
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