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In a cross-sectional study carried out in El Salvador between February 2016 and July 2017, self-sampling and
human papillomavirus (HPV) testing was found to be highly acceptable among 2019 women who had not attended a cervical cancer screening in at least 3 years. Within this population, HPV positivity rates diﬀered
according to age, marital status, number of children, and lifetime sexual partners. The proportion of women who
tested HPV positive or who were diagnosed with cervical intraepithelial neoplasia grade 2 (CIN2) or more severe
diagnoses (CIN2+) was similar to the general population of the area. Among the reasons for failing to participate
in previous screening programs, non-attending women described logistic concerns, but also erroneous beliefs
regarding HPV and cervical cancer, misconceptions regarding the screening procedure, discomfort with male
providers, and conﬁdentiality fears. The aim of this study was to identify opportunities and challenges that
emerged from the use of self-sampling and HPV testing as part of a public cervical cancer control eﬀort in a lowresource setting.

1. Introduction
Cervical cancer is preventable but remains one of the most commonly diagnosed cancers around the world (Vaccarella et al., 2013).
More than 80% of new cases occur in low- and middle-income countries
(LMICs), which bear 90% of cervical cancer mortality (Ferlay et al.,
2014). Since cervical cancer is preceded by persistent infections with
speciﬁc (high-risk) types of the human papillomavirus (HPV), several
screening tests have been developed to detect the presence of these
high-risk HPV types. HPV testing is more sensitive than the traditional
cervical cancer screening modality, cytology (Pap smear) (Mayrand
et al., 2007; Ronco et al., 2010). Unlike cytology, HPV testing can use
either a provider-collected cervical swab or, with appropriate instruction, a vaginal specimen that can be collected by the woman (selfsampling). Self-sampling can potentially improve access to and uptake

of screening (Snijders et al., 2013), particularly among under-screened
women and non-attenders of clinic appointments (Broberg et al., 2014;
Darlin et al., 2013; Gök et al., 2010; Sancho-Garnier et al., 2013;
Szarewski et al., 2011).
The cost of HPV testing assays has restricted the use of this method
to high-income countries. The careHPV test (QIAGEN, Gaithersburg,
MD, USA) was developed to be a lower-cost assay, and has facilitated
the introduction of HPV screening to LMICs (Jeronimo et al., 2014;
Labani et al., 2014; Qiao et al., 2008). In El Salvador, a country with
one of the highest cervical cancer mortality rates in the world (11.9%,
age-standardized) (Ferlay et al., 2014), careHPV was recently utilized
in the Cervical Cancer Prevention in El Salvador (CAPE) program. This
3-phase initiative was designed to assess the feasibility of a screen-andtreat approach as an alternative to conventional colposcopy and cytology management (Ferlay et al., 2014; Cremer et al., 2016; Cremer
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Fig. 1. Self-sampling visual aid used to explain the procedure to non-attending women performing the HPV test at home in El Salvador, 2016–2017.

other LMICs (e.g., Argentina, Mexico, Uganda, Kenya, Thailand) have
also shown that self-sampling is acceptable to most women (Arrossi
et al., 2015; Arriba et al., 2010; Ogilvie et al., 2013; Rositch et al., 2012;
Trope et al., 2013), although preference for the method over providersampling may be mediated by education level and lack of knowledge
about cervical cancer prevention (Berner et al., 2013; Tisci et al., 2003;
Oranratanaphan et al., 2014).
The purpose of this study, conducted by the non-proﬁt organization
Basic Health International (BHI) in partnership with the Ministry of
Health (MOH) of El Salvador, was to assess whether availability of self-

et al., 2017). In CAPE Phase 1, a sub-sample of participants who underwent both self-sampling and provider-sampling reported acceptance
of screening via self-sampling, and viewed it as equally or more desirable than provider-sampling (Rosenbaum et al., 2014). However, data
also revealed that approximately 12% of targeted women who attended
a CAPE Phase 1 informational session did not schedule screenings appointments or failed to show up (Alfaro et al., 2015). A pilot study of
these non-attending women demonstrated the feasibility of self-sampling to increase screening uptake in this population, as 41 out of 60
women (68%) accepted the method (Laskow et al., 2017). Studies in
150
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one-year follow-up screening within the MOH public health system to
women testing HPV-negative. While the WHO recommends a ﬁve-year
screening interval for provider-sampled HPV testing (WHO, 2013), we
chose a more conservative schedule because HPV self-sampling is not a
WHO-endorsed screening modality. Women testing HPV-positive were
visited by the research coordinator who explained the recommended
follow-up protocol and, if women accepted, scheduled an appointment
at a MOH colposcopy clinic within three to ﬁve days.
The follow-up visit included colposcopy, biopsy, and, if not contraindicated, cryotherapy treatment with nitrous oxide. Women ineligible for cryotherapy underwent loop electrosurgical excision procedure (LEEP) in the same visit or were referred for appropriate followup, as per El Salvador clinical guidelines (Ministerio de Salud,
Viceministerio de Politicas de Salud, 2015). All biopsies were reviewed
by an expert gynecologic pathologist. Treated women were advised to
return one year later for a check-up. An incentive in the form of a supermarket voucher was oﬀered to women who completed their clinical
follow-up.
All participants provided informed consent and study procedures
were approved by the Cleveland Clinic Internal Review Board and the
National Committee on Health Research Ethics of the Higher Health
Council of El Salvador.

sampling and HPV testing increased screening uptake among non-attenders of public screening programs, and to determine factors associated with acceptability of this alternative screening strategy.
Secondary aims were to measure the proportion of HPV positivity and
cervical intraepithelial neoplasia grade 2 or higher (CIN2+) in this
population, and to investigate if an association exists between HPV
positivity and knowledge and perceptions of HPV and cervical cancer.
2. Methods
This cross-sectional study was conducted between February 2016
and July 2017. Participants were 2019 women drawn from rural areas
in four departments (San Vicente, La Paz, Cabañas, and Cuscatlán) of
the Paracentral region of El Salvador. These areas were chosen because
they have been targeted by the MOH for previous cervical cancer
screening campaigns. However, high-rates of gang-related violence at
the time of the study posed a serious danger to the research team.
To standardize participant inclusion in the chosen catchment areas,
we utilized number of homicides per year in the last six years (2010
through 2015) as a proxy for violence risk and coded the 63 target
municipalities according to six levels: extreme risk (> 150), very high
risk (> 100–150), high risk (> 75–100), moderate risk (> 50–75), low
risk (> 25–50), and least risk (< 25). Extreme and very high risk areas
municipalities were excluded, with the exception of two locations included to obtain a suﬃcient number of participants. This resulted in a
total of 32 participating municipalities, encompassing approximately
30% of the total population of the region. Records from local health
care units were used to identify eligible women who fulﬁlled the following criteria: 1) aged 30 to 59 years, 2) had not undergone cytology
screening within the last three years, HPV screening within the last ﬁve
years, or had never been screened, and 3) had not undergone procedures associated with treatment of CIN related to cervical cancer prevention (e.g., cryotherapy, cold knife conization, or hysterectomy) or
did not have a history of cervical cancer.
Eligible women were visited at home by teams consisting of one
MOH community health promoter and a BHI research assistant, and
invited to participate in the study. If a woman was not at home, the visit
was attempted two more times before she was excluded. Informed
consent procedures were explained and carried out by the study coordinator. If a woman expressed that she could not or did not want to
read the informed consent form, this was read in the presence of a relative or another witness who was familiar to her. All materials were
presented in Spanish. After study procedures were explained, research
assistants administered a questionnaire to consenting participants. This
ﬁrst instrument collected sociodemographic information, health and
sexual history, previous screening history, cervical cancer and HPV risk
perception, and reasons for non-participation in previous screening
programs. To conﬁrm that women met the under-screened eligibility
criteria, women were asked about both their last pelvic exam (“How
often do you visit the doctor for check-ups - when you are not sick or
pregnant, only with the intention of seeing if everything is all right?”)
and speciﬁcally about their last cervical cancer screening (“When was
the last time you did a check-up to detect cervical cancer?”). Following
the questionnaire, research assistants explained self-sampling verbally
and with the use of a visual aid (Fig. 1). Women were then invited to
perform unsupervised self-sampling at a location of their choosing in
the home, usually a bedroom or a bathroom. Finally, separate sets of
questions were administered to women who accepted and those who
declined self-sampling to explore the reasons underlying their decision.
Test tubes were transported via cold chain and stored at the BHI
oﬃces in San Salvador at temperatures between 4 and 8 °C. In these
conditions, samples can remain stable for up to 30 days. Once 90 specimens (a batch) were collected, the batch was sent to a private laboratory at which a trained technician tested the specimens for HPV
using the careHPV machine. Women received results at their home
about six weeks after self-sampling. Research assistants recommended a

2.1. Sample size and statistical analysis
Sample size was calculated taking into account the number of
women between 30 and 59 years old in the four departments according
to the national census (n = 49,898), and the number of women within
that age range (n = 14,768) in the included municipalities (those
deemed suﬃciently safe). The study aimed to approach up to 2049
women in order to recruit approximately 1637 women agreeing to
participate, assuming an 80% participation rate. Given these assumptions, the study would be able to estimate the proportion of women
accepting self-sampling with a precision (i.e. half-width of the 95%
conﬁdence interval) of 1.7%. That is, the 95% conﬁdence interval
would be 78.3% to 81.7%. In addition, if 80% of women performed selfsampling (1637 women) and 2% of these women have CIN2+, this
study would be able to estimate the CIN2+ rate with a precision of
approximately 0.7%, thus, the 95% conﬁdence interval would be 1.3%
to 2.7%. Under the same participation rate assumptions, if 12% of the
women test HPV positive, the study would be able to estimate HPV
positivity with a precision of 1.6%, that is, with a 95% conﬁdence interval of 10.4% to 13.6%.
We calculated percentages to describe sociodemographic and clinical characteristics, perception of cervical cancer and HPV risk, and
reasons for not attending previous screenings. Univariate analyses were
conducted to compare associations between HPV status and demographic and risk perception variables; signiﬁcance tests were performed
using chi-square and Fisher's exact test as appropriate. The overall
proportion of CIN2+ among the study population was estimated from
the sub-sample of women who tested HPV positive and returned for
colposcopy and any of the possible treatments (cryotherapy or LEEP).
Diagnoses were determined through biopsy readings. All statistical
analyses were performed using Stata v. 14.1.
3. Results
Of 2019 participants, 22 enrolled women were excluded from the
analyses because their age made them ineligible for the study (patient
ﬂow is shown in Fig. 2). Of the remaining 1989 women, 1869 (93.96%)
agreed to participate and provided informed consent, while 120 either
refused or could not be contacted. Self-sampling was performed by all
but two of the 1867 consented women. One of these women declined
self-sampling after consenting to the study and the other woman's
husband did not allow her to perform the procedure. Given that there
was virtually no variation in the decision to self-sample among
151
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Fig. 2. Flow diagram of study participants in El Salvador, 2016–2017.
Note: Women younger than 30 years (n = 22) were excluded from the initial sample of 2011.

Out of 27 items, the reasons most commonly cited (indicated
by > 20% participants) for not attending previous screening appointments were embarrassment at being seen by a male physician (55.6%),
lack of symptoms (38.9%), belief that the test was not necessary
(27.5%), long clinic wait times (22.5%), belief that the screening would
be painful (27.1%), fear that treatment would be needed (20.5%), belief
that test results would not be kept conﬁdential (20.1%), and fear that
the person might lose part of the uterus during treatment (22.9%)
(Table 4). The vast majority of women that accepted self-sampling expressed willingness to perform the procedure again (98.6%), and most
agreed with statements highlighting positive aspects of the test (e.g., it
is easy to perform, it can be performed at home, it is more comfortable
to do the exam oneself). About half (50.2%) expressed unwillingness to
be seen by a male physician, and a smaller number mentioned dislike of
having a pelvic exam (19.9%) and distrust of local doctors (9.5%) as
factors in their decision to accept the self-sampling test (Table 5).
Overall satisfaction with the experience was high, with ﬁve assessment
items averaging between 4.2 and 4.6 on a 5-point scale (Table 6).

consented women, it was not possible to detect statistical associations
between participation in HPV screening and other study variables.
Overall, 221 (11.8% [95% CI: 10.4, 13.3]) women tested HPV positive. Sociodemographic characteristics of participants and their association with HPV status are shown in Table 1. Mean age was
42.86 ± 8.38, with 59.5% participants over 40 years old. Most women
had an elementary level of formal education or less (71.6%); reported
being married, widowed, or partnered (70.4%); and had more than
three children (64.4%). Signiﬁcant diﬀerences by HPV status were
found among women of diﬀerent age groups, education levels, marital
status, number of children, lifetime sexual partners, and those who
worked outside home.
Among women who tested HPV positive, 210 (95.0%) accepted
colposcopy, 10 (4.5%) declined colposcopy, and 1 (0.45%) was lost to
follow-up. Most women who attended the follow-up visit underwent
biopsy and endocervical curettage (ECC) followed by cryotherapy
(n = 192). LEEP was performed on ten women with contraindications
for cryotherapy. Of the eight women who did not receive biopsy,
cryotherapy or LEEP, three were referred to the district hospital for
further care, three had medical conditions that prevented treatment,
and two refused to receive cryotherapy or LEEP treatment.
Out of 202 women testing HPV-positive who attended colposcopy
and received biopsies or LEEP, histopathology analyses identiﬁed 1
(0.5%) adenocarcinoma, 21 CIN grade 3 (CIN3) (10.4%) and 9 CIN
grade 2 (CIN2) (4.5%). Detailed disease proportions are shown in
Table 2. Therefore, the yield of CIN2+ in this population of 1989
women who had not attended screening and were oﬀered self-sampling
HPV testing was 1.6% (95% CI: 1.0, 2.1). HPV positivity was signiﬁcantly associated with a screening history of more than ﬁve years
since last screen, but not with knowledge or risk perception of HPV and
cervical cancer (Table 3).

4. Discussion
Self-sampling and HPV testing was highly acceptable to women in El
Salvador who had previously failed to attend clinic-based appointments
through various public cervical cancer prevention programs. Moreover,
the method was viewed favorably by most women. These results demonstrate the feasibility of at-home self-sampling as a strategy to reach
under-screened and never-screened women in an LMIC.
Although this study targeted non-attenders of public screening
programs, HPV positivity rates and CIN2+ diagnoses were within the
ranges found in the general population of the same regional departments (Cremer et al., 2016; Cremer et al., 2017). The overwhelming
152
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Table 1
Sociodemographic characteristics of women by self-sampling result in El
Salvador, 2016–2017.
Variable

Overall

Age in years, n(%)
30 to 40
Older than 40
Education, n(%)
None/elementary
Middle/high
Marital status, n(%)
Married/widowed/
partnered
Divorced/separated/
single
Number of alive children,
n(%)
0–2
3–4
≥5
People living in the house,
n(%)
1–4
≥5
Smoking status, n(%)
Never smoker
Less than 100 cigarettes
in lifetime
More than 100
cigarettes in lifetime
Age at ﬁrst sexual
intercourse
Younger than 16
16–19
Older than 19
Lifetime number of sexual
partners
1
2–3
>3
Working out of home, n
(%)

116 (52.5)
105 (47.5)

640 (38.9)
1006 (61.1)

< 0.001

1336 (71.6)
531 (28.4)

143 (64.7)
78 (35.3)

1193 (72.5)
453 (27.5)

0.02

1315 (70.4)

1193 (72.5)

122 (55.2)

< 0.001

552 (29.6)

453 (27.5)

99 (44.8)

665 (35.6)
660 (35.4)
541 (29.0)

107 (48.4)
64 (29.0)
50 (22.6)

558 (33.9)
596 (36.2)
491 (29.9)

< 0.001

1235 (66.2)
632 (33.9)

146 (66.1)
75 (33.9)

1089 (66.2)
557 (33.8)

0.96

1715 (91.9)
40 (2.1)

197 (89.1)
4 (1.8)

1518 (92.2)
36 (2.2)

0.14

112 (6.0)

20 (9.1)

92 (5.6)

476 (26.7)
819 (45.9)
489 (27.4)

66 (30.6)
86 (39.8)
64 (29.6)

410 (26.2)
733 (46.8)
425 (27.1)

0.15b

846
784
176
516

69 (32.1)
113 (52.6)
33 (15.4)
77 (34.8)

777
671
143
439

< 0.001b

(48.8)
(42.2)
(9.0)
(26.7)

Heard of HPV-infection
before, n(%)
Prior history of HPVinfection, n(%)
Yes
No
Not sure
Could have an HPV-infection
in the future? n(%)
Yes
No
Not sure
How severe do you think is
the HPV-infection? n(%)
Not severe/somewhat
severe
Severe
Extremely severe
Don't know/unsure
How severe do you think is
cervical cancer? n(%)
Not severe/somewhat
severe
Severe
Extremely severe
Don't know/unsure
Last screen for cervical
cancer, n(%)
3–5 years
>5
Never
Don't know/unsure
Previous screen was part of
which of the following?
Regular check-up
To check speciﬁc problem
Don't know/unsure

p-Valuea

Self-sampling
Positive

Negative

817 (43.8)

108 (48.9)

709 (43.1)

0.10

62 (3.3)
1122 (60.1)
683 (36.6)

7 (3.2)
134 (60.6)
80 (36.2)

55 (3.3)
988 (60.0)
603 (36.6)

0.98

252 (13.5)
829 (44.4)
786 (42.1)

38 (17.2)
90 (40.7)
93 (42.1)

214 (13.0)
739 (44.9)
693 (42.1)

0.19

25 (1.3)

2 (0.9)

23 (1.4)

0.81

1063 (56.9)
641 (34.3)
138 (7.4)

121 (54.8)
83 (37.6)
15 (6.8)

942 (57.2)
558 (33.9)
123 (7.5)

9 (0.5)

1 (0.5)

8 (0.5)

870 (46.6)
924 (49.5)
64 (3.4)

97 (43.9)
113 (51.1)
10 (4.5)

773 (47.0)
811 (49.3)
54 (3.3)

1138 (61.0)
608 (32.6)
114 (6.1)
7 (0.4)

119 (53.9)
84 (38.0)
17 (7.7)
1 (0.5)

1019 (61.9)
524 (31.8)
97 (5.9)
6 (0.4)

0.06
0.04b

1653 (94.3)
99 (5.7)
1 (0.1)

191 (93.6)
13 (6.4)
0

1462 (94.4)
86 (5.6)
1 (0.1)

0.84

0.70

0.01

Among women who accepted to perform self-sampling.
Numbers may not add 100% due to rounding error.
a
Estimated using chi-squared or Fisher exact as appropriate.
b
Comparing only women with last screen at 3–5 years vs. > 5 years.

Among women who accepted to perform self-sampling.
Numbers may not add 100% due to rounding error.
a
Estimated using chi-squared or Fisher exact as appropriate.
b
Not sure/unsure women were excluded from the calculation.

being examined by a male physician as factors in their acceptance of
self-sampling. A ﬁfth expressed distrust of physicians or doubted that
the conﬁdentiality of results would be maintained if the test was performed in a clinical setting. Since health promoters and clinic staﬀ who
took part in the study were local residents and well-known to participants, some women feared their HPV status could be divulged in their
communities.
Thus, among this under-screened population, some degree of mistrust in the healthcare system may explain why women failed to attend
previous screenings. This may also contribute to why women agreed
that the test made them feel empowered and to their conﬁdence in their
own ability to perform the self-sampling accurately. These ﬁndings
stand in contrast to other studies in LMICs where women's acceptability
of self-sampling is tempered by insecurity at completing the test correctly or a belief that provider-collection is more accurate (Ogilvie
et al., 2013; Tisci et al., 2003). Despite positive attitudes toward selfsampling, women also reported low knowledge levels and numerous
misconceptions regarding HPV and cervical cancer.
The obstacles to achieving high screening coverage with conventional cytology followed by colposcopy management programs in
LMICs may stem from infrastructural inadequacies (i.e., lack of trained
colposcopists, few clinics), but also from women's unfavorable interactions with public health systems and lack of education. For non-attending women in El Salvador, the convenience and comfort of at-home

Table 2
Worst histopathology result of biopsy, endocervical curettage (ECC) or loop
electrical excisional procedure (LEEP) among 202 women testing HPV positive
and attending colposcopy in El Salvador, 2016–2017.

Normal
CIN 1
CIN 2
CIN 3
Adenocarcinoma
Total

Overall

Negative

756 (40.5)
1111 (59.5)

(46.8)
(43.4)
(9.8)
(27.6)

Variable

p-Valuea

Self-sampling
Positive

Table 3
Knowledge, risk perception and screening history by self-sampling result.

Number of women with result

Proportion (95% CI)

159
12
9
21
1
202

78.7 (72.5, 83.9)
5.9 (3.4, 10.2)
4.5 (2.3, 8.4)
10.4 (6.9, 15.5)
0.5 (0.1, 3.5)
100%

majority of women accepted HPV self-sampling. However, attitudinal
and educational variables may have an impact in women's lack of
participation in screening programs. While some logistic challenges
were selected as reasons for previous lack of attendance (e.g., long
clinic wait times, inconvenient appointment times), these were not
cited as frequently as beliefs and fears. For example, in a randomly
chosen sub-sample of women who participated in CAPE Phase 1
(Rosenbaum et al., 2014), only a third of women cited embarrassment
and privacy as reasons to prefer self-sampling. By contrast, more than
half of women in this group indicated embarrassment or concern at
153
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Table 4
Reasons for not attending previous screening appointments by self-sampling result (multiple responses allowed).
Variable

Overall

Total, n(%)
Practical reasons, n(%)
The appointment was at an inconvenient time
You were not able to get time oﬀ work
You don't need to do the test
You could not pay for transportation
You did not have adequate transportation
You were not able to ﬁnd adequate childcare
You don't know what the test is for
You forgot you had an appointment
Your spouse/family member would not let you go
You had to wait too long at the clinic
You were pregnant
Want to do the test in another time
Emotional, n(%)
You are embarrassed about being seen by a male physician
You think the screening will be painful
You had a bad experience with pelvic exams in the past
You are afraid of the test result
You are afraid you will need treatment
If you believe cancer can't but cured, why should you get test?
You are afraid to lose “part of your uterus” to surgery/biopsy
You are afraid of your spouse/partner reaction
Risk, n(%)
You are not at risk for HPV
You don't have symptoms so you don't need to go to the clinic
You are not at risk for cervical cancer
You are not sexually active
Data and information safety, n(%)
You are afraid of results being
Your results will not be safely kept
You do not trust the doctors
a

p-Valuea

Self-sampling result
Positive

Negative

1981

227

1662

178 (9.5)
275 (14.7)
513 (27.5)
94 (5.0)
99 (5.3)
191 (10.2)
30 (1.6)
147 (7.9)
14 (0.8)
420 (22.5)
17 (0.9)
359 (19.2)

17 (7.7)
41 (18.6)
67 (30.3)
7 (3.2)
11 (5.0)
22 (10.0)
0
14 (6.3)
0
55 (24.9)
3 (1.4)
50 (22.6)

161 (9.8)
234 (14.2)
446 (27.1)
87 (5.3)
88 (5.4)
169 (10.3)
30 (1.8)
133 (8.1)
14 (0.9)
365 (22.2)
14 (0.9)
309 (18.8)

0.32
0.09
0.32
0.18
0.82
0.88
0.04
0.37
0.40
0.35
0.44
0.16

1038 (55.6)
505 (27.1)
282 (15.1)
369 (19.8)
382 (20.5)
80 (4.3)
427 (22.9)
105 (5.6)

114 (51.6)
67 (30.3)
39 (17.7)
53 (24.0)
43 (19.5)
7 (3.2)
48 (21.7)
16 (7.2)

924 (56.1)
438 (26.6)
243 (14.8)
316 (19.2)
339 (20.5)
73 (4.4)
379 (23.0)
89 (5.4)

0.19
0.26
0.24
0.09
0.69
0.39
0.64
0.27

62 (3.3)
727 (38.9)
88 (4.7)
365 (19.6)

9 (4.1)
90 (40.7)
12 (5.4)
37 (16.7)

53 (3.2)
637 (38.7)
76 (4.6)
328 (19.9)

0.46
0.58
0.57
0.27

375 (20.1)
258 (13.8)
367 (19.7)

49 (22.2)
32 (14.5)
44 (19.9)

326 (19.8)
226 (13.7)
323 (19.6)

0.42
0.76
0.91

Estimated using chi-squared or Fisher's exact.

screening appear to be compounded by negative attitudes toward various aspects of clinic visits. However, it is essential to balance participants' concerns with a realistic assessment of available resources. A
sustainable screening program must include the local healthcare providers who play a central role in recruiting and motivating women to
attend screening. Strategies to assuage participants' concerns include
highlighting the importance of conﬁdentiality regulations during program staﬀ training and to provide a fuller explanation of the steps taken
to ensure conﬁdentiality to those invited to take part in the study.
Another possibility is to hold community workshops that dispel erroneous beliefs and inform women about the risks of HPV infection and
the need for regular screening.
An additional consideration in planning future interventions in
LMICs is the use of an HPV test that provides ﬂexibility in storage and
transportation. While the tests used in this study were stored at 4–8 °C
to ensure stability for up to one month, they can be maintained for up to
14 days if stored at temperatures of 15–30 °C. This makes it a feasible
alternative for use in a wide variety of conditions, from areas with
unstable energy grids to ﬁeld-based campaigns where refrigeration is
not immediately possible.

Table 5
Reasons for accepting self-sampling (multiple responses allowed).
Reason

Accepted self-sampling

You don't trust doctors in your healthcare unit
You don't want a pelvic exam
You don't want to be examined by a male physician
You felt less embarrassed by doing the exam yourself
You felt more comfortable doing the exam yourself
You felt self-collection saves time
Self-collecting made you feel empowered/in control
Self-collection is an easy process
You like that self-collection can be performed in your
home
Would you preform self-collection again?
Yes

N

%

178
373
937
1746
1811
1839
1824
1810
1835

9.5
19.9
50.2
93.5
97.0
98.5
97.7
96.9
98.3

1841

98.6

Table 6
Overall satisfaction with the self-sampling process.
Possible scores from 0 to 5 (0 = least;
5 = most)

Satisfaction with the kit
Satisfaction with the oral explanations
Satisfaction with the material used in
explanations
Overall comfort with self-sampling
Conﬁdence that you completed the test
accurately

Accepted self-sampling
Mean

Mode

Median

Range

4.2
4.5
4.4

4
5
4

4
5
4

1, 5
2, 5
1, 5

4.6
4.2

5
4

5
4

1, 5
1, 5

4.1. Study limitations and strengths
High rates of gang-related violence prevented us from reaching
women in some areas. By focusing on under-screened and neverscreened women in safer municipalities, it is possible to miss important
factors related to insecurity that impact screening acceptability. There
are also limitations to the screening strategy presented here. Openended questions in our data collection instruments revealed that some
women did not attend past screenings at their nearest health unit because they felt embarrassed and uncomfortable at being examined by
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local staﬀ members whom they knew well. Since colposcopies in the
study were carried out by external providers (BHI staﬀ), this may account for the high participation of HPV positive women in the follow-up
visit. In addition, research assistants had regular means of transportation, which may not always be available or economically feasible in
LMICs. Despite these constraints, this approach incorporated and relied
on existing resources of the MOH, including the support of community
health promoters and clinics where the research team could house
colposcopy equipment and bring trained staﬀ for examinations. This
provides a more accurate reﬂection of the program's sustainability and
can serve as an initial blueprint for similar initiatives in other LMICs
where public resources can be combined with other initiatives to reach
under-screened populations.
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5. Conclusions
HPV testing via self-sampling performed at home was overwhelmingly acceptable to under-screened and never-screened women
in El Salvador who had been unsuccessfully targeted by previous
screening programs. Women reported high levels of satisfaction with
the experience and almost universally expressed a willingness to perform the test in the future. Participants cited embarrassment at being
examined by a male physician, distrust of the healthcare system, and
various types of misinformation surrounding screening as factors impacting their previous lack of participation in clinic-based screening
and their acceptance of the self-sampling test. Despite low education
levels and widely-held misconceptions, the high acceptability of a selfsampled HPV test in this study indicates that the method can be effective at overcoming barriers to conventional cervical cancer
screening. These ﬁndings will facilitate the El Salvador MOH's endorsement and inclusion into local guidelines of HPV testing via selfsampling as an option to reach under-screened women.
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