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Abstract
Objective. To evaluate acceptance, preference and compliance with referral of vaginal self-sampling for the detection
of Human papillomavirus (HPV) among women non-adherent
to Papanicolaou (Pap) screening in Santiago, Chile. Materials
and methods. Using multistage sampling we identified
women aged 30-64 years who reported not receiving a Pap
test in the previous three years and offered them Pap testing
at the health center or vaginal self-sampling for HPV testing
at home. Self-collected samples were analyzed with hybrid
capture. All HPV+ women were referred for colposcopy,
biopsy and treatment when needed. Results. 1 254 eligible
women were contacted; 86.5% performed self-sampling
and 8.1% refused; 124 women were HPV+ (11.4%: 95%CI
9.6-13.5) of whom 85.5% attended colposcopy; 12 had
CIN2+ (1.1%: 95 %CI 0.5-1.7). Conclusion. HPV vaginal
self-sampling can be easily implemented in Chile and could
improve coverage, successfully reaching women who drop
out of the screening program.

Resumen
Objetivo. Evaluar la aceptación, preferencia y adherencia a
seguimiento de la autotoma vaginal para detección del virus del
papiloma humano (VPH) en mujeres inasistentes a Papanicolaou (Pap) en Santiago, Chile. Material y métodos. Mediante
un muestreo polietápico se identificaron mujeres entre 30 y 64
años inasistentes a Pap por < 3 años, invitándolas a realizarse
un Pap en su centro de salud o una autotoma vaginal a domicilio. Las muestras fueron analizadas con captura de híbridos.
Las mujeres VPH+ fueron referidas a colposcopía, biopsia y
tratamiento en caso necesario. Resultados. 1 254 mujeres
elegibles fueron contactadas; 86.5% aceptó la autotoma vaginal
y 8.1% la rechazó; 124 mujeres resultaron VPH+ (11.4%: IC95%
9.6-13.5) de las que 85.5% asistió a colposcopía; 12 tenían
CIN2+ (1.1%: IC95% 0.5-1.7). Conclusión. La autotoma
vaginal para detección de VPH es implementable en Chile
y su utilización podría mejorar la cobertura del programa
rescatando a mujeres inasistentes.
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I

n Latin America, cervical cancer is the second leading
cause of cancer death,1 and new cases are expected
to increase by more than 75% in the next 20 years due
to demographic changes.2 Papanicolaou-based cervical
cancer prevention programs have reduced its mortality
in developed countries.3,4 In Chile, cervical cancer mortality declined slowly in the last decade, from crude rates
per 100 000 women of 9.2 in 1999 to 7.6 in 2009,5 but
remains higher than in developed countries. Moreover,
the incidence of high-risk human papillomavirus (HPV)
infection is increasing in Chilean women, which could
lead to an increase in cervical cancer in this population.6
The Chilean program offers a Pap test every three years
for women aged 25 to 64 years; coverage was 64% in
2009,7 which is below than that of developed countries
like the Netherlands (80%) and Finland (90%).3
Among the reasons that have been identified for
which women do not attend Pap screening in Chile, are
problems associated with the procedure such as fear and
previous negative experiences, and barriers associated
with the health system such as difficulty to obtain appointments, appointment scheduling that is incompatible
with working hours, and women perceiving the health
center personnel as uncaring or rude.8,9
New screening strategies based on the detection of
high-risk HPV infection have shown to be more effective than cytological screening in detecting high-grade
lesions and reducing cervical cancer mortality,10 being
also more cost-effective than Pap screening.11,12 HPV
testing can be performed in vaginal samples obtained
by women themselves; self-collected samples have demonstrated high agreement13,14 but lower sensitivity15,16
than samples collected by a health professional for the
detection of HPV. Self-sampling is highly accepted by
women worldwide.17,18 The objective of this study, conducted between October 2009 and June 2010 in Santiago,
Chile, was to evaluate the use of HPV vaginal selfsampling among women who do not comply with the
Pap screening program in order to determine acceptance
to take the exam, preference for vaginal self-sampling
and compliance with referral of HPV positive women,
and whether this strategy could help overcome most
of the barriers described above, in particular regarding
transportation to the health center, time constraints and
fear of the pelvic examination. Study outcomes were
acceptance of vaginal self-sampling (percentage of
women invited to participate in the study who perform
self-sampling), preference (percentage of women who
performed self-sampling who declare to prefer this test
in the future) and compliance with colposcopy referral
(percentage of HPV-positive women who attend colposcopy).
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Materials and methods
Population. The study population was the residents of
the area covered by the public health system of the Alejandro del Río health center in the Puente Alto county.
This is a middle-low socioeconomic level county with
an estimated population of 735 000, which is comparable with the majority of Chilean women (women’s
mean schooling: 10.7 years vs 10.3 years, household
poverty: 11.6% vs 12.7%).19 In accordance with the
national cervical cancer program, this health center
offers only Pap testing for cervical cancer screening,
with coverage of around 54% in 2009;7 appointments
are usually scheduled from 8 am to 5 pm Monday to
Friday and are generally readily available. The average
distance from the health center to each household in the
covered area is seven city blocks. Multistage sampling
was used to identify a representative sample of women
30 to 64 years of age, residents of the geographic area
covered by the Alejandro del Río health center who
reported not attending Pap screening in the previous
three years. City blocks were randomly selected and
all households in them were visited once; if an eligible
woman was identified at that visit but sampling was
postponed, she was revisited up to two times. If there
were more than one eligible woman at home, only one
was selected using a Kish card. Hysterectomized and
pregnant women were excluded.
Field personnel. Home visits were carried out by two
community health monitors (“monitoras de salud”) who
were previously trained in the study protocol. Health
monitors are women who reside in the catchment area
of each health center, most of them have completed
high school, and whose main task is to assist the health
center personnel in their activities with the community,
for which they receive a small per-activity payment or
no payment at all. In this study, monitors were paid US$
2 per enrolled woman.
Field procedure. The health monitors were accepted
inside the homes, usually in the living room, where
they provided information –verbal and an illustrated
brochure– about cervical cancer, HPV transmission and
cervical cancer prevention. They then invited eligible
women to attend the health center for a Pap test or to
perform HPV vaginal self-sampling at the time of the
visit. Women who refused self-sampling were asked
to state the reason for refusal. Women who preferred
self-sampling gave written informed consent and
answered a survey regarding their socio-educational
characteristics, reproductive history, Pap test history
and smoking and sexual habits. Women were instructed
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to go to the bathroom, insert the brush (HC2 Collection
Device) into the vagina, rotate it left and then right, and
place it in the HC2 transport tube. The health monitor
received the sample, placed it in an open glass container
to avoid leaking, stored it in a cooler with a cold pack
and transported it to the health center where it was
stored in a refrigerator. After self-sampling, women were
asked about satisfaction with the procedure and future
test preference; one of the investigators (JL) recontacted
by phone a 4% random sample of the participants to
validate this information. Following laboratory recommendations, self-sampling was postponed if women
were menstruating or using vaginal ovules.
Laboratory analysis. The HPV test used was Hybrid
Capture 2 (HC2) High-Risk HPV DNA test, which is
based on the detection of viral DNA by nucleic acid
hybridization and is considered a standard test for HPV
DNA screening.13 The technique identifies the presence
of 13 oncogenic HPV genotypes. Samples were considered positive when the relative light unit/cutoff (RLU/
CO) was 1.0, as recommended by the manufacturer;
diagnostic accuracy at higher viral load cutoff points
was analyzed.20
The samples were labeled only with a unique study number and kept under refrigeration in the health
center. Once a week were transported to the laboratory
by research staff. Laboratory staff analyzed the samples
according to the manufacturer’s recommendations
blindly.
Follow-up. Women who tested positive were contacted
by one of the investigators (JL) in person (2 of 142) or
by telephone (140 of 142). They were told that the test
result was positive, explained the implications of an
HPV-positive result which does not necessarily imply
lesions or disease, but needed follow-up colposcopy;
were told that colposcopy was a gynecologic exam with
an instrument that allows a better visual examination
of the cervix, to verify that the virus did not cause any
lesions. They were referred to the Dr. Sotero del Río
Hospital, where a trained gynecologist performed a
colposcopy and biopsies when any suspicious lesion
was observed. Biopsies were analyzed at the Pathological Anatomy Laboratory of the hospital, following
the national cervical cancer program guidelines. Test
results of HPV-negative women were sent via certified
mail to their homes.
Statistical analysis. We estimated a sample size of 1 000
women to detect a 90% of compliance with colposcopy
referral, based on a 14% HPV positive prevalence rate
(n=140).21 Preference (yes/no) identified women`s re164

sponses to the question ´would you prefer self-sampling
in the future´ which was obtained at the end of the visit.
Compliance (yes/no) with referral to colposcopy refers
to the HPV positive women who attended/not attended
the follow-up appointment. Pearson’s chi-square or
ANOVA tests, depending on the variable, were used
to assess differences in selected characteristics among
women according to HPV test positivity, compliance
with referral colposcopy and preference for future testing with self-sampling or Pap; statistical significance
was set at p<0.05. Data analysis was performed using
SPSS 15.0 for Windows.
This study was approved by the ethics committee
of the Pontificia Universidad Católica de Chile School
of Medicine and the ethics committee of the Southeast
Metropolitan Health Service in August 2009.

Results
A total of 5 900 household visits were performed, identifying 1 345 women aged 30-64 years who reported not
receiving a Pap test in the previous three years; 13 of
them were excluded because there were more than one
woman in the household; therefore 1 332 women were
selected (figure 1). Of these women, 66 were excluded
due to hysterectomy and 12 due to pregnancy. Among
eligible women, 102 (8.1%) decided not to perform selfsampling and did not provide information to compare
them with the accepting women; reasons for refusal
were lack of interest (38.2%), preference to attend health
center (26.5%), fear of the procedure (19.6%) and lack
of time (15.7%). Additionally, 5.3% postponed selfsampling and were not at home on the two call-back
visits. Therefore, self-sampling was performed by 1 085
women (86.5% of eligible); 1 005 during the first visit
and 80 at the second or third visit. There were 1 076
samples available for testing, since 11 were lost due to
leaking of the tube content; this problem was identified
at the beginning of the study and was then corrected by
instructing participants to place the tube in a glass jar
immediately after sampling.
Table I presents the participants’ opinions about
self-sampling. After completing the self-collection
procedure, 93.4% considered it to be slightly or not
at all uncomfortable and 74.1% indicated they would
prefer self-sampling at home if they had to repeat the
test. When comparing women who would prefer selfsampling in the future with women who would prefer to
attend the health center or were indifferent (preference),
the two groups were similar in age (mean±SD: 46.2±8.9
years vs 46.9±9.3 years) and lifetime number of sexual
partners, but women who preferred self-sampling had
significantly higher education levels and more time
salud pública de méxico / vol. 55, no. 2, marzo-abril de 2013
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Table I

HPV vaginal self-sampling study participants’
opinions regarding self-sampling (N=1 085). Chile,
2010
Question

Answer

N

%

How uncomfortable was
was self-sampling?

Very uncomfortable or
uncomfortable
Slightly uncomfortable or
not at all uncomfortable
Indifferent

57

5.3

1 013

93.4

15

1.3

Compared to Pap testing,
self-sampling was…

As uncomfortable
More uncomfortable
Less uncomfortable
Never had Pap test

46
15
994
30

4.2
1.4
91.6
2.8

If you had to repeat the
test, would you prefer to…

Perform it yourself
Have it done at the
health center
Indifferent

804
84

74.1
7.7

197

18.2

since last Pap test (6.7±5.0 v/s 5.4±3.6, p<0.001) (table
II). In the quality control interview of the 43 women who
were re-contacted, the agreement between the answers
obtained by the investigator and those obtained by the
health monitor was 96%; 100% reported not feeling
pressured by the monitor to participate.
In all, 124 (11.4%: 95%CI 9.6-13.5) women were
positive for high-risk HPV (figure 1) and therefore
were referred for colposcopy; 16 women refused to attend a follow-up appointment and two had relocated
and could not be located; thus 85.5% complied with
referral. Suspicious lesions were identified in 35 (33%)
colposcopies; 12 cervical intraepithelial neoplasia grade
2 or worse lesions (CIN2+) and seven cervical intraepithelial neoplasia grade 3 or worse lesions (CIN3+)
were identified, including one cancer. The detection rate
of precancerous lesions in the entire sample was 1.1%
(95%CI 0.5%-1.7%) for CIN2+ and 0.7% (95%CI 0.2-1.1)
for CIN3+.
Table II presents the characteristics of the participants according to HPV test positivity and compliance
with colposcopy referral. Compared with HPV-negative
women, HPV-positive women were significantly more
likely to be single, to have more lifetime sexual partners and to not have a previous Pap test; additionally,
they were more likely to be smokers and to have less
schooling, but these differences did not reach statistical
significance. HPV-positive women who attended colposcopy, compared with those who did not comply with
salud pública de méxico / vol. 55, no. 2, marzo-abril de 2013

follow-up, were more likely to have fewer children, to
have a previous Pap test and to report less time since
their last Pap test; however these differences did not
reach statistical significance.
At the end of the study we gained access to the Ministry of Health cytology registry for the study area. This
allowed us to verify the participants’ report of the date
of their last Pap test. Only 726 (66.9%) women appeared
in the registry; among them, 288 registered a Pap test
within the previous three years and therefore did not
meet the criteria of non-adherence to Pap screening;
HPV positivity in these women was 9.8%, while positivity in the “truly non-adherent” women was 11.8%;
compliance with colposcopy was similar among the two
groups. Interestingly, all (12) CIN2+ lesions detected in
our study were found in the subgroup of “truly nonadherent” women or women with no cytology registry
(p=0.02) (table III).

Discussion
Women who usually do not attend Pap screening have
2.5 times higher risk of cervical cancer22 and twice the
risk of dying from this cancer23 than women who receive regular Pap screening. These women constitute,
therefore, a higher risk population. This study shows
that in Chile, vaginal self-sampling for high-risk HPV
detection has high acceptability and can be an effective
strategy to increase adherence to screening programs
for cervical cancer; it can be easily incorporated as part
of the national screening program to reach women noncompliant with the three-year interval Pap testing. The
Chilean public health system devotes significant efforts
each year to reach non-compliant women through
outreach campaigns or home visits in order to motivate
women to attend the health center for their routine Pap
test. Considering that health care personnel perform
routine home visits as part of various health programs,
resources would be more efficiently invested if, during
these home visits, non-compliant women were offered
the self-sampling alternative.
If records of the women targeted by the cervical
cancer program were available and their contact information was updated and credible, women who do not
adhere to the program could be directly searched for and
contacted by trained personnel. However, if the contact
information is incomplete or inaccurate, as was in our
study area, the efforts to search a particular woman can
be excessive for local health centers. In this case it would
be more efficient to search for non-adherent women via
systematic household visits in the area to be covered;
this strategy was chosen for our study, in which five
household visits were required to identify one woman
165
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Table II

Characteristics of HPV vaginal self-sampling study participants according to HPV positivity and compliance
with referral to colposcopy. Chile, 2010
		
		
Characteristic

HPV test result (n=1,074)*
HPV−
HPV+		
(n=950)
(n=124)
P-value

Preference for self-sampling
Yes
No		
(n=795)
(n=279)
P-Value

Compliance with colposcopy
Yes
No		
(n=106)
(n=18)
P-value

Mean (SD)‡:
Age in years
Age at menarche in years
Age at onset of sexual activity in years
Number of children
Reported time since last Pap test in years

									
46.5 (8.9) 44.5 (9.9)
0.076
46.2 (8.9) 46.9 (9.3)
0.436
44.7 (9.7) 46.6 (11.1)
0.455
13.0 (1.9) 13.0 (1.8)
0.846
13.0 (1.9) 13.0 (1.9)
0.866
12.9 (1.8) 13.6 (1.7)
0.134
18.7 (4.3) 18.4 (3.7)
0.484
18.4 (4.4) 18.7 (4.2)
0.805
18.4 (3.9) 18.0 (2.8)
0.656
2.8 (1.5)
2.8 (1.7)
0.901
2.7 (1.5) 3.0 (1.5)
0.512
2.7 (1.5) 3.4 (2.4)
0.076
6.4 (4.8)
5.6 (3.5)
0.261
6.7 (5.0) 5.4 (3.6)
<0.001
5.6 (3.0) 7.6 (6.0)
0.054

N (%)§:		
Marital Status
Single
147 (15.5)
Married or cohabitating
658 (69.3)
Separated
103 (10.8)
Widowed
42 (4.4)

38 (30.6)		
61 (49.2)		
18 (14.5)		
7 (5.6)
<0.001

139 (17.3) 51 (18.1)		
541 (67.3) 182 (64.8)		
95 (11.8) 27 (9.6)		
29 (3.6)
21 (7.5)
0.047

30 (28.3)
55 (51.9)
16 (15.1)
5 (4.7)

8 (44.4)
6 (33.3)
2 (11.1)
2 (11.1)

0.300

Education
< 8 years
9 to 12 years
> 12 years

321 (33.8)
467 (49.2)
162 (17.1)

49 (39.5)		
63 (50.8)		
12 (9.7)
0.091

260 (32.3) 114 (40.6)		
405 (50.4) 131 (46.6)		
139 (17.3) 36 (12.8)
0.026

40 (37.7)
55 (51.9)
11 (10.4)

9 (50.0)
8 (44.4)
1 (5.6)

0.570

Lifetime number of sexual partners
0-1
2-3
>3

403 (42.4)

36 (29.0)		

325 (40.4) 115 (40.9)		

32 (30.2)

4 (22.2)

401 (42.2)
146 (15.4)

61 (49.2)		
27 (21.8)
0.012

347 (43.2) 120 (42.7)		
132 (16.4) 46 (16.4)
0.988

53 (50.0)
21 (19.8)

8 (44.4)
6 (33.3)

0.422

Smoker
Had no previous Pap test

419 (44.2)
28 (2.9)

65 (52.4)
8 (6.5)

356 (44.3) 133 (47.3)
26 (3.2)
12 (4.3)

55 (51.9)
5 (4.7)

10 (55.6)
3 (16.7)

0.773
0.090

0.082
0.003

0.404
0.270

* 1 085 women performed self-sampling; 11 samples were lost due to leakage of tube content.
‡
ANOVA or § Chi-square test.
Bold: statistically significant at p<0.05.

who reported not having a Pap test in the previous
three years. This strategy is highly reproducible in any
Latin American country where a particular health center
has a clearly assigned catchment area. Field workers
require only a short training session and do not need to
be professionals; additionally, since the HPV test does
not require refrigeration of the samples for up to two
weeks, they do not need to carry the excessive weight of
a refrigeration device and therefore can perform visits
in remote areas, as well as in those without electricity.
Some studies have shown low (27-58%) acceptance
of self-collected vaginal tests among women who do
not attend cytological cervical screening.17,24 In these
studies, women received a self-sampling kit for HPV
testing with instructions and they were asked to return
the self-collection tube to the laboratory. Our higher
166

acceptance rate could be explained by the use of home
visits, during which most women (80%) provided the
sample immediately, and by communicating positive
test results in person or over the phone. An Italian
study showed that acceptability of self-sampling was
slightly lower in rural areas than in urban areas.25 Since
our study was conducted in an urban area of Santiago,
the reported acceptability may not be representative
of rural areas of Chile; however most (86%) Chilean
women reside in urban areas. Since the socioeconomic
status of our study population in terms of poverty and
mean years of education are comparable to the national
average, we believe the acceptability observed in our
study is representative of what can be expected if this
strategy were implemented nationwide. Although women with more schooling reported a higher preference
salud pública de méxico / vol. 55, no. 2, marzo-abril de 2013
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All area covered by the Health Center:
City blocks 549

Randomization
Selected city blocks
488

Houses in selected city blocks
12011
Unnoccupied houses
6107
Eligible houses in selected city blocks
5 904

Woman with Pap > 3 years in
houses 1 332

Elegible women
1 254

Accepted
1 005

Postponed
147

Not found
67

Excluded women
Hysterectomy 66
Pregnancy 12

Refused
102

Samples obtained
1 085

Accepted
80

Lost samples
11
HPV (+)
124

Lost to follow-up
16 refusals
2 not found

Colposcopy
attendance
106

Women with lesions
Cervical intraepithelial neoplasia grade 2 = 5
Cervical intraepithelial neoplasia grade 3 = 6
Cancer = 1

Figure 1. Enrollment and outcomes of participants in the HPV vaginal self-sampling study. Chile, 2010.

for self-sampling over Pap testing than women with less
schooling, both groups showed a 10-fold preference for
self-sampling; thus this strategy is applicable in women
of all educational levels.
Some factors that can be associated with preference
for vaginal self-sampling by non-attendees to Pap screesalud pública de méxico / vol. 55, no. 2, marzo-abril de 2013

ning might include experiencing less fear or discomfort
during self-sampling and avoiding the feeling of embarrassment during a gynecological exam;18 in Chile, more
than 30% of women who do not attend Pap screening
identify these factors as the cause.8 In our study, over
90% of women who performed self-sampling reported
167
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Table III

Outcome of HPV vaginal self-sampling study
participants according to time since their last Pap
test registered in the Ministry of Health database.
Chile, 2010
Time since last
Pap test in
registry (years)
<3
3-5
>5
Not in registry
Total

Women Mean age
(N)
(years ±SD)

285
313
120
356
1074

46.0 ±9.2
46.4 ±9.0
47.0 ±8.9
46.3 ±8.9
46.3 ±9.0

HPV
positivity
(%)

Colposcopy
compliance
(%)

CIN 2+
lesions
(%)

9.8
10.9
14.2
12.6
11.5

89.3
85.3
94.1
80.0
85.5

0.0
1.6
1.7
1.4
1.1

less discomfort than with Pap testing. The acceptability
of self-sampling is also related to its practicality and
could be especially useful for women with difficulties
accessing the health center; self-sampling is time saving
–it took less than 10 minutes for a woman to provide
the sample− and can be performed at home, without
the need to travel, worry about child care, etc.
Adequate screening coverage alone does not guarantee success; good follow-up is essential. In Peru,
only 25% of women with an abnormal Pap test received
appropriate follow-up.26 Moreover, women who do not
undergo follow-up are at greater risk for high-grade lesions or cancer,26,27 and therefore should be a top priority
group in any program. In Chile, follow-up of women
who attend regular Pap screening is not a major problem according to the 90% rate reported by the national
health program.28 However, almost half of the women
with invasive cervical cancer do not attend screenings,
as evidenced in a study conducted in the same area as
ours that reported that 48% of women with cancer had
not received Pap screening in the previous three years.29
It is in these non-adherent women that compliance with
follow-up could become a problem if they were “rescued” into the screening program by self-sampling. In
our study, not only did we observe a good response to
self-sampling, but also a high compliance with followup (80%), similar to rates reported elsewhere.17,30 Our
study included 285 participants who reported not receiving a Pap test in the previous three years, but who
in fact had a more recent Pap test, as later discovered
during the revision of the Ministry of Health registry;
compliance with colposcopy was similar in all women,
regardless of their real screening adherence status.
In our study, over 60% of HPV positive women
had a negative colposcopy and, among those who
underwent biopsy, 34% were negative. A triage test is
168

required to refer women to colposcopy; various options
are now under discussion, such as Pap testing, HPV
genotyping and molecular markers of a more advanced
stage of infection.31
Today there is enough evidence to argue that the
reformulation of cervical cancer screening programs
should be based on detection of HPV, given its greater
sensitivity, greater objectivity and better cost-effectiveness compared with cytological screening, even in
developing countries.11,12 One of the limitations reported
in some studies of HPV self-sampling is a lower sensitivity for the detection of high-grade precancerous lesions
when compared to clinician-collected specimens.32
However, the high acceptability of this technique could
overweigh the disadvantage in sensitivity, especially
with the increase in coverage of screening programs.
Moreover, a recent study showed that the sensitivity of
self-sampling can be improved using a different collection technique.33
This study shows that vaginal self-sampling is an
adequate strategy to improve the effectiveness of the
cervical cancer program by increasing screening in a
high-risk group and is associated with a high response to
further diagnostic and treatment procedures. The questions that remain are the feasibility of implementation
and the best approach for scaling it to the entire country.
Home visiting may increase the cost of implementing
a strategy to increase coverage in non-attendees to Pap
screening based on self-sampling. Future studies could
assess the implementation of other recruiting strategies
and their effects on response to screening.
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