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Abstract
Creating effective programs for cervical cancer prevention is essential to avoid premature deaths from cervical cancer. The
Dominican Republic has persistently high rates of cervical cancer, despite the availability of Pap smear screening. This
study explored Dominican provider attitudes towards human papillomavirus (HPV) testing and current challenges to
effective cervical cancer prevention. In this Consolidated Framework for Implementation Research (CFIR)–driven mixed
methods study, we conducted in-depth interviews (N = 21) and surveys (N = 202) with Dominican providers in Santo
Domingo and Monte Plata provinces regarding their perspectives on barriers to cervical cancer prevention and their
knowledge and attitudes towards HPV testing as an alternative to Pap smear. Providers believed the main barrier to
cervical cancer prevention was lack of cervical cancer awareness and resulting inadequate population screening coverage.
Providers felt that Pap smear was widely available to women in the Dominican Republic and were unsure how a change to
HPV testing for screening would address gaps in current cervical cancer screening programs. A subset of providers felt
HPV testing offered important advantages for early detection of cervical cancer and were in favor of more widespread use.
Cost of the HPV test and target age for screening with HPV testing were the main barriers to acceptability. Providers had
limited knowledge of HPV testing as a screening test. The group was divided in terms of the potential impact of a change
in screening test in addressing barriers to cervical cancer prevention in the Dominican Republic. Findings may inform
interventions to disseminate global evidence-based recommendations for cervical cancer screening.
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Introduction

Creating effective programs for cervical cancer prevention is
essential to avoid premature deaths from cervical cancer. In
Latin America and the Caribbean (LAC) 56,000 women were

diagnosed with cervical cancer in 2018, and more than 25,000
women died [1] . Most countries in LAC face the challenge of
confronting existing but ineffective cervical cytology (i.e., Pap
smear) screening programs [2]. The Dominican Republic is
one such country, which has high rates of cervical cancer [age-
standardized rate (ASR) 17.1 per 100,000] despite the avail-
ability of Pap smear screening [1].

In Latin America generally, Pap smear screening pro-
grams have existed for decades, but, with few exceptions,
country programs have not succeeded in lowering mortal-
ity from cervical cancer [2]. The Pap smear is a fairly
subjective test, and it has only moderate (50–65%) sensi-
tivity [3–5], requiring frequent screening for accurate de-
tection of cervical pre-cancers. In addition, the infrastruc-
ture needed for high-quality laboratory services, informa-
tion systems, and systems for monitoring and quality con-
trol eludes many health systems in low- and middle-
income countries (LMICs). As a consequence, countries
fail to achieve reliable population-based screening [6, 7].

* Erica Liebermann
ejl472@nyu.edu

1 New York University Rory Meyers College of Nursing, 433 First
Avenue, 6th floor, New York, NY 10010, USA

2 Instituto Nacional de Cáncer Rosa Emilia Sánchez Pérez de Tavares
(INCART), Avenida Correa y Cidrón, 10103 Santo
Domingo, Dominican Republic

3 Dana-Farber Cancer Institute, 450 Brookline Avenue, LW523,
Boston, MA 02215, USA

4 New York University College of Global Public Health, 715
Broadway, Rm 1011, New York, NY 10003, USA

https://doi.org/10.1007/s13187-020-01746-w

Published online: 19 April 2020

Journal of Cancer Education (2021) 36:1170–1185

http://crossmark.crossref.org/dialog/?doi=10.1007/s13187-020-01746-w&domain=pdf
mailto:ejl472@nyu.edu


For women themselves, the necessity of multiple visits for
screening, diagnosis, and treatment of precancerous lesions
with Pap smear programs creates barriers to care, and may
result in women being lost to follow-up of abnormal
screening (Pap) tests [8, 9].

Evidence-based practice guidelines for cervical cancer
prevention globally have not been universally defined
nor adopted, but mounting evidence supports the use of
high-risk human papillomavirus (HPV) testing as a
screening modality that more efficiently identifies wom-
en at risk for cervical cancer [2, 10–12]. An understand-
ing of the role of oncogenic HPV types as a necessary
cause of cervical cancer, and of HPV’s slow progression
from initial infection to persistent infection, to the devel-
opment of cervical pre-cancer and cancer, has informed
screening practices in terms of initiation of screening,
frequency of screening, and mode of testing [13, 14].
With HPV testing, a high negative predictive value
(i.e., the very low risk of cervical cancer associated with
a negative test) allows women to be screened less fre-
quently, thereby allowing resources to be directed at
follow-up of women with abnormal tests and at efforts
to reach unscreened women [15, 16]. HPV testing via
self-collection, in which the woman herself collects a
vaginal sample, also reduces sociocultural and access
barriers to screening for women who have underutilized
existing screening services [17, 18].

Theoretical Framework

The Consolidated Framework for Implementation
Research (CFIR) guided the design, data collection
tools, and analysis for this study. The CFIR is a
metatheoretical framework designed to elicit factors that
might facilitate or impede successful implementation of
public health interventions or practices [19]. The outer
setting, inner setting, characteristics of individuals, and
intervention characteristics domains were examined; the
implementation process domain was not relevant to this
pre-adoptive study. A more detailed overview of the use
of the CFIR to assess barriers and facilitators to adop-
tion of evidence-based practice for cervical cancer pre-
vention is presented elsewhere (manuscript in prepara-
tion). This analysis focused on the knowledge/beliefs
regarding the intervention construct, i.e., knowledge/
beliefs regarding HPV testing for cervical cancer screen-
ing, within the characteristics of individuals domain.

Background: Dominican Republic

The Dominican public health system is divided into nine re-
gions (Regions 0-VIII). Region 0 includes the provinces of
Santo Domingo and Monte Plata and serves 40% of the

population in the public health system [20]. The provinces
in Region 0 include the Distrito Nacional of the capital city,
Santo Domingo, as well as peri-urban areas outside of the
metropolitan area and the neighboring rural province of
Monte Plata.

There is very little published literature on cervical cancer
prevention in the Dominican Republic. Findings from focus
group discussions with women in a previous qualitative study
in the Dominican Republic [21], supported by literature from
other settings in Latin America and elsewhere, indicate that
health care providers play an important role in women’s nav-
igation of the cervical cancer screening and treatment pathway
and ultimately in the prevention of cervical cancer [22–24].
Providers may also offer insight into health system barriers to
cervical cancer screening and treatment in a particular country
context [23, 25]. No studies have been identified that focused
on Dominican health care provider knowledge regarding cur-
rent alternatives to Pap smear, including HPV testing. The
purpose of this study was (1) to explore Dominican health
care providers’ perceptions of current cervical cancer screen-
ing systems and what they view as barriers to cervical cancer
prevention in the Dominican Republic, and (2) to explore
provider knowledge of and attitudes towards HPV testing as
a cervical cancer screening test. A mixed method design
allowed access to a broader sample of providers, a rich de-
scription of the phenomenon of cervical cancer screening and
an opportunity for comparison.

Methods

This study used a convergent mixed methods design (Fig. 1),
with qualitative semi-structured provider interviews and quan-
titative provider surveys conducted in a single phase [26].
This analysis focused on a subset of findings from the larger
mixed methods study examining provider-level barriers and
facilitators to adoption of evidence-based practice for cervical
cancer prevention in the Dominican Republic. Specifically,
provider perceptions of barriers to effective cervical cancer
prevention in the existing system, and on attitudes towards
HPV testing as an alternative cervical cancer screening mo-
dality were examined, using both qualitative and quantitative
data sources.

The study was reviewed by the Department of Research
and Education (Dirección de Investigación y Gestión del
Conocimiento-DIGC) and the Institutional Review Board of
the Instituto Nacional del Cáncer Rosa Emilia Sánchez Pérez
de Tavares (INCART) in Santo Domingo, and subsequently
by the Institutional Review Board at New York University’s
Washington Square Campus. All participants read the in-
formed consent document, consented verbally, and were of-
fered a copy of the consent form.
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Qualitative

Participants

Purposive sampling was used to recruit health care providers
in Santo Domingo and Monte Plata who represented diverse
perspectives and experiences in cervical cancer prevention:
obstetrician-gynecologists (OB/GYNS), leaders in the GYN
professional community, GYN-oncologists, pathologists, and
family physicians, to complete individual key informant inter-
views (September 2018 and February 2019). We estimated it
would take up to 25 qualitative interviews to reach data satu-
ration. Providers in Santo Domingo province represented ur-
ban and peri-urban practice settings, and providers in Monte
Plata provided the perspective of a rural practice setting [20].

Procedures

An external advisory board (consisting of two Dominican OB/
GYN experts and one health system leader) was formed to
provide advice about recruitment and data collection strategies
as well as to identify key provider stakeholders. The
Dominican co-investigator (NF) at INCART contacted indi-
vidual key informants and scheduled the in-depth interview at
a place and time convenient for the interviewee. Interviews
were conducted in Spanish by the principal investigator (EL)
and a bilingual research assistant with experience in qualita-
tive research.

Instrument

Individual interviews were conducted utilizing a semi-
structured interview guide, informed by relevant CFIR do-
mains and constructs. Relevant to this analysis were questions
such as: “What is working well and what is not working well
in current cervical cancer screening systems?”What have you
heard about HPV testing as a cervical cancer screening test?
What is your opinion about starting HPV testing at age 25–
30? How would a change in practice address gaps in existing
cervical cancer screening systems? Interviews were audio-
recorded on a study-dedicated digital device. Audio-
recordings were transcribed verbatim, and translated from
Spanish to English, by a native Dominican Spanish speaker.

Data Management and Analysis

The process of analysis was both deductive, based on CFIR
constructs, and inductive, with themes emerging from the data
[27–29]. Transcripts were read individually by two members
of the research team (EL, NVD) and then reviewed to create a
codebook. Initial coding of transcripts was done by two coders
and intercoder reliability calculated for 20% of transcripts.
Any areas of discrepancy were further discussed by the re-
search team. In-depth content analysis was conducted follow-
ing coding of the full dataset using NVivo 12.0 qualitative
software (QSR International, Burlington, MA). Content anal-
ysis identified themes related to provider perspectives on

Procedures:
• Survey physicians:
current screening
practices, attitudes
toward HPV testing and
barriers to CC
prevention (N=202)

QUALITATIVE
DATA

COLLECTION

QUANTITATIVE
DATA

COLLECTION

QUALITATIVE
DATA

ANALYSIS

QUANTITATIVE
DATA

ANALYSIS

Products:
• Univariable
statistics for survey
items (means, SD)

• Proportions
compared by
demographic and
practice
characteristics

• Significance values

Procedures:
• Descriptive
statistics

• Categorical
variables created

• Bivariable analyses

Procedures:
• Purposive sampling
(OB/GYNs, GYN
community leaders,
GYN-oncologists
pathologists, family
physicians)

• Semi-structured
interviews (N=21)

Procedures:
• Thematic content
analysis

• Inductive and
deductive
approaches

Products:
• Single and
multiple-response
survey items

Products:
• Identify major themes:
barriers and facilitators
to CC prevention

• Attitudes toward HPV
testing

Products:
• Transcripts in Spanish
• Translation to English

Merge the results

Convergent Mixed Methods Study Design of Dominican Health Care Provider Perspectives on Cervical Cancer Screening

Procedures:
• Create joint display of

QUAL+QUAN results
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• Integrate results, compare,
• Determine fit (confirmation,

discordance, expansion

Products:
• Joint display table

Products:
• Generate and present meta-

inferences of mixed method
findings

Interpretation

Fig. 1 Convergent mixed methods study design
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strengths and challenges of current cervical cancer screening
programs and knowledge of HPV testing.

Quantitative

Participants

In February 2019, we recruited a group of 200 physicians
(OB/GYNS, general practice physicians, family practice phy-
sicians, and OB/GYN residents) in the provinces of Santo
Domingo and Monte Plata who perform cervical cancer
screening. According to the external advisory board, though
most cervical cancer screening is done by OB/GYNS, family
practice and general practice physicians also do screening in
some settings. Quota sampling was used to seek balanced
representation of specialists (OB/GYNS), non-specialists
(family practice and general practice physicians), and OB/
GYN residents in Region 0, and participants representing both
urban and rural practice settings, and the public and private
health sectors.

Procedures

The director of INCART sent formal letters of invitation to
secondary and tertiary hospitals in Santo Domingo and to
the four hospitals in Monte Plata. The Dominican co-
investigator (NF) followed up to confirm site approval to re-
cruit participants and identify a site contact person. We trained
a team of Dominican interviewers on the research topic, sur-
vey questionnaire, and use of KoBoToolbox for data collec-
tion. This team conducted interviewer-administered surveys
in participants’ hospital, primary health center, or private clin-
ic settings. Providers who practice in both the private and
public sectors were asked to respond according to the partic-
ular institution in which they were interviewed. Surveys were
conducted in settings ranging from rural clinics, to public and
private primary-level health centers, to secondary-level mu-
nicipal hospitals, to tertiary-level large maternity hospitals and
private practice gynecology clinics.

Instrument

The survey was adapted from cervical cancer–related provider
surveys used in US and international settings [23, 24, 30],
obtained from a question bank compiled by the US Centers
for Disease Control and Prevention (CDC). The survey was
translated from English to Spanish, back-translated by a bilin-
gual Dominican Spanish speaker, and checked for semantic
equivalence [31, 32]. The surveywas then piloted with a focus
group of Dominican health care providers, and refined by the
principal investigator (EL), NF, a GYN-oncologist, and expert
in cervical cancer prevention in the Dominican Republic, and
a Dominican research consultant with extensive experience in

survey research in the Dominican Republic. From the 43-
question survey, this analysis focused on items in the section
on knowledge, attitudes, and beliefs regarding cervical cancer
screening (knowledge/beliefs regarding the intervention) and
the section on attitudes regarding barriers to cervical cancer
screening and treatment, using 5-point Likert-type responses.
Questions on barriers to cervical cancer prevention were taken
from the CDC question bank as well as some specific to the
Dominican Republic that emerged from previous focus group
discussions with women [21].

Data Management and Analysis

Survey responses were entered by the interviewer on a digital
device and uploaded directly to the secure KoBoToolbox serv-
er. Following data cleaning, descriptive statistics were calcu-
lated for all survey items. Pearson’s chi-square analyses were
used to examine differences in cervical cancer screening
knowledge, attitudes, and beliefs, as well as perceptions of
barriers to cervical cancer prevention, by provider type, and
by demographic and practice characteristics. In cases of small
cell sizes (i.e., five or fewer observations per cell), fisher’s
exact test was used. Values of p ≤ .05 were considered statis-
tically significant. All analyses were done using SPSS 25.0
(IBM Corp., Armonk, NY).

Results

In keeping with the convergent mixed methods design, qual-
itative and quantitative data were analyzed separately. Mixed
methods findings were integrated across concepts rather than
individual case level findings, as qualitative and quantitative
findings were derived from discrete samples of providers (Fig.
1). Following description of the qualitative and quantitative
samples, results are presented jointly using the typology of
qualitative themes within the overarching categories of pro-
vider perspectives on facilitators and barriers to cervical can-
cer prevention, and attitudes towards HPV testing.

Qualitative Sample

We interviewed 21 health care providers in Santo Domingo
(n = 17) and Monte Plata (n = 4), including nine OB/GYNS,
four GYN-oncologists, four pathologists, and four family
practice physicians. Among the gynecologists, five were also
managers of their departments or organizations. Four were
selected as leaders in the GYN community, based on past or
present leadership positions in the public or private health
sector, or the GYN professional society (Table 1).
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Quantitative Sample

Survey participants included 101 OB/GYNs, 23 family phy-
sicians, 27 general practice physicians, and 51 OB/GYN
residents, from four of the five municipalities of Santo
Domingo province, and all of the four municipalities of

Monte Plata province. Providers had a mean age of 42, were
majority female (67%), and had almost all trained in the
Dominican Republic (99.5% for medical training, 91.6%
for residency). Distribution by practice setting, medical spe-
cialty, and practice location was determined by quota sam-
pling design. Most participants reported their patients came
from either strictly urban areas (48.5%) or a combination of
urban and rural areas (43.6%) (Table 1).

Perceptions of Strengths in Current Screening System

Qualitative and quantitative findings regarding provider-
perceived facilitators and barriers to cervical cancer preven-
tion are displayed jointly in Table 2.

Pap Testing Available

A few providers reported that slight improvements had
been made in cervical cancer prevention in recent years.
As a whole, providers felt that opportunities for Pap
smear screening were readily available in both the pri-
vate and public health sectors and at the primary, sec-
ondary and tertiary care levels. Nonetheless, all qualita-
tive participants felt that improvements are needed and
that current opportunistic screening (rather than an orga-
nized national program) did not reach all Dominican
women, leading to persistently high rates of cervical can-
cer mortality despite the availability of Pap smear screen-
ing at all levels of the health care system. In the quanti-
tative survey fewer than half of providers (39.1%)
thought the cost of cervical cancer screening was a bar-
rier to care for their patients (Table 3.), but there were
some differences by age, years in practice, and medical
specialty. Providers age 40 or older were more likely to
agree that cost of screening was a barrier (48.1% vs
29.2%, p = .02), as were those with more than 10 years
of practice (45.2% vs. 29.5%, p = .05). GYN-specialists
were also more likely than non-specialists or residents
(47.5% vs. 30.0% and 31.4%, respectively, p = .03) to
agree (Table 4).

Pap Accuracy Most providers viewed the Pap test as an
effective screening test. A few providers, particularly the
pathologists in the qualitative sample, discussed limita-
tions of cytology, in terms of high false negative (i.e.,
low test sensitivity) rates. In the quantitative sample, the
majority (79.2%) of providers agreed that Pap smear is an
accurate screening method for detecting cervical cancer
(Table 5), and there were no statistically significant dif-
ferences according to demographic and practice character-
istics. Agreement was lower among GYN-specialists and
residents compared to non-specialists (Table 6), but the
difference was not statistically significant (p = .08).

Table 1 Demographic/practice characteristics of providers in Santo
Domingo and Monte Plata

N (%)a

Qualitative sample (N = 21)
Sex
Male 9 (43)
Female 12 (57)

Practice setting
Public 11 (52)
Private 10 (48)

Medical specialty
Obstetrician-gynecologist 9 (43)
GYN-oncologist 4 (19)
Pathologist 4 (19)
Family practice physician 4 (19)

Practice location
Santo Domingo 17 (81)
Monte Plata 4 (19)

GYN leaders
OB/GYN department manager 4 (19)
Past/present GYN society leader 4 (19)
Leader of organization 1 (5)

Quantitative sample (N = 202)
Mean age (SD, range) 41.73 (10.97, 19–72)
Median age (IQR) 40 (19, 32–51)
Sex
Male 66 (33)
Female 136 (67)

Country of medical training
Dominican Republic 201 (99.5)
Other 1 (0.5)

Country of residency/specialty training
Dominican Republic 185 (91.6)
Other 4 (2)

Mean years practicing medicine (SD, range)
Median years practicing medicine (IQR)

14.46 (9.80, 0–46)
12 (16, 6–22)

Practice setting
Public 154 (76.2)
Private 48 (23.8)

Medical specialty
Obstetrician-gynecologist 101 (50.0)
Family practice physician 23 (11.4)
General practice physician 27 (13.4)
OB/GYN resident 51 (25.2)

Practice location
Santo Domingo 172 (85.1)
Monte Plata 30 (14.9)

Patients generally come from…
Rural areas 16 (7.9)
Urban areas 98 (48.5)
Both 88 (43.6)

a Unless otherwise indicated

SD standard deviation, OB/GYN = obstetrician-gynecologist, IQR inter-
quartile range
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Table 3 Dominican provider opinions on barriers to cervical cancer prevention in Santo Domingo (N = 172) and Monte Plata provinces (N = 30)

Santo Domingo Monte Plata

Perceived barriers Agree
n (%)

Disagree
n (%)

Neither agree
nor disagree
n (%)

Agree
n (%)

Disagree
n (%)

Neither agree
nor disagree
n (%)

p value1

“Lack of public awareness about
cervical cancer is a barrier to
early detection in
Dominican women.”

158 (91.9) 10 (5.8) 4 (2.3) 28 (93.3) 1 (3.3) 1 (3.3) 0.82

“The cost of cervical cancer
screening for patients is a
barrier to care for my patients.”

70 (40.7) 94 (54.7) 8 (4.7) 9 (30.0) 21 (70.0) – 0.20

“The cost of evaluations
recommended after an
abnormal cervical cancer
screening test is a barrier to
care for my patients.”

89 (51.7) 72 (41.9) 3 (6.4) 13 (43.3) 14 (46.7) 3 (10.0) 0.61

“Lack of availability of
colposcopy services is a barrier
to care for my patient.”

76 (44.2) 89 (51.7) 7 (4.1) 22 (73.3) 8 (26.7) – 0.01

“Lack of availability of treatment
for precancerous lesions
(cryotherapy, LEEP) is a
barrier to care for my patients.”

70 (40.7) 92 (53.3) 10 (5.8) 18 (60.0) 10 (33.3) 2 (6.7) 0.12

1 Pearson’s χ2 unless otherwise indicated

Table 4 Demographic/practice correlates of provider perceptions of barriers to cervical cancer prevention in the Dominican Republic

Lack of public
awareness about
cervical cancer is
a barrier to early
detection in
Dominican women

Cost of cervical cancer
screening is a barrier to
care for my patients

Cost of evaluations
recommended after
abnormal screening
test is a barrier to care
for my patients

Lack of availability of
colposcopy services is a
barrier to care for
my patients

Lack of availability of
LEEP or cryotherapy
(pre-cancer treatment)
is a barrier to care for
my patients

Percentage of sample
overall who agree

92.1% 39.1% 50.5% 48.5% 43.6%

Age,
Years in practice

NS Higher agreement
among providers ≥ 40
and with ≥ 10 years
in practice

Higher agreement
among providers
≥ 40 and with
≥ 10 years in
practice

NS NS

Public vs. private sector NS NS NS NS NS

Medical specialty NS Higher agreement
among
GYN-specialists

Higher agreement
among
GYN-specialists
and non-specialists,
more disagreement
or neutral responses
among residents

NS NS

Practice location;
Patients generally come

from rural, urban or both

NS NS NS Higher agreement
among providers in
Monte Plata

NS
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Table 5 Dominican provider
knowledge and attitudes
regarding cervical cancer
screening and HPV testing (N =
202)

Statement Agree

n (%)

Disagree

n (%)

Neither agree
nor disagree

n (%)

“The Pap smear is an accurate method
to screen for cervical cancer.”

160 (79.2) 23 (11.4) 19(9.4)

“High-risk HPV testing and Pap smear
done together are more accurate than
the Pap smear alone for evaluating
the risk of cervical cancer.”

189 (93.6) 9 (4.5) 4(2.0)

“Doing high-risk HPV testing alone,
followed by Pap smear for those
patients with a positive high-risk
HPV test is an accurate method for
evaluating the risk of
cervical cancer.”

148 (73.3) 44 (21.8) 10(5)

“I am aware of the option of
self-collection of the high-risk HPV
test for cervical cancer screening”

43 (21.3) 137 (67.8) 22(10.9)

“In my medical opinion, I consider
self-collection of the HPV test to be a
valid method.”

34 (16.8) 144 (71.3) 24(11.9)

“I believe that, in general,
self-collection of the HPV test would
be acceptable to Dominican women”

84 (41.6) 92 (45.6) 26(12.9)

Table 6 Demographic/practice correlates of provider knowledge/attitudes towards HPV testing for cervical cancer screening

Agree the Pap smear
is an accurate method
for detecting
cervical cancer

Agree the HPV test and Pap
performed together are
more accurate than Pap
alone for evaluating
cervical cancer risk

Agree HPV testing
alone followed by Pap
for abnormal is an
accurate method for
CC screening

Aware of self-
collection as
option for HPV
testing

Agree HPV
self-
collection is a
valid method
of screening

Agree
Dominican
women would
accept HPV self-
collection

Percentage of
sample overall
who agree

79.2% 93.6% 73.3% 21.3% 16.8% 41.6%

Age,
Years in practice

NS NS Higher for providers
≥ 40

Higher for
providers with
≥ 10 years in
practice

NS Lower for
providers with
≥ 10 years
in practice

Public vs. private
sector

NS NS NS NS NS Higher among
public sector
providers

Medical specialty NS (but lower levels
of agreement
among GYN
specialists and
residents vs
non-specialists)

NS NS NS NS Higher among
non-specialists

Practice location;
Patients generally

come from
rural, urban
or both

NS NS NS (but higher levels
of agreement in
Santo Domingo
than Monte Plata)

NS NS More neutral
responses
from those
whose patients
come from
urban areas
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Perceptions of Challenges in Current Screening
System

Lack of Population Coverage

The main barrier to effective cervical prevention identified by
participants was lack of population screening coverage, i.e.,
some groups of Dominican women have never been screened
or are under-screened and thereby at increased risk for cervical
cancer. Differences between women who did and did not ac-
cess screening were identified in education, socioeconomic
status, and geographic location. Women of lower socioeco-
nomic status, lower levels of education and women from rural
areas were considered less likely to be screened. In fact, two
extremes were commonly discussed, particularly as a differ-
ence between women in urban areas and women in rural areas:
a certain population of women is screened more often than
necessary while other women are never screened at all or have
not been screened in many years.

Lack of Public Awareness of Cervical Cancer Prevention The
main explanation given for women not utilizing screening
services was lack of awareness of cervical cancer and of the
availability or purpose of screening. Similar provider percep-
tions were found in the quantitative survey, in which almost all
providers (92%) agreed that lack of awareness of cervical
cancer at the level of the population was a barrier to effective
cervical cancer prevention in the Dominican Republic
(Table 3).

Provider and Health System Barriers

A few providers focused on individual barriers to screening,
saying that women did not take responsibility for their health.
Others acknowledged health system or provider-level barriers
to screening. Problems such as inconsistent availability of
supplies for speculum exams was mentioned in some settings,
or limited number of hours in the day or days during the week
that screening services were offered. Three of the family phy-
sicians mentioned the practice-style barrier that some physi-
cians will not do gynecologic exams if the woman comes to
the office wearing pants (as opposed to a skirt that could cover
her during the exam). They expressed concern that these were
important missed opportunities for preventive care. Several
family physicians in Santo Domingo also mentioned that both
insurer-driven practice restrictions and patient misconceptions
about who can perform cervical cancer screening may limit
access to screening.

Follow-up Barriers

Finally, participants discussed problems of follow-up after
screening tests. Several providers in Monte Plata complained

about long waiting time for Pap results. Providers reported
that many women do not come to get their Pap smear results,
and in some settings face economic or transportation barriers
to follow-up care for colposcopy (diagnostic evaluation fol-
lowing an abnormal screening test) or treatment. In the smaller
municipal hospitals in Monte Plata for instance, colposcopy
services were not available, and women were referred to the
larger provincial hospital for colposcopy or were in some
cases referred to the capital of Santo Domingo to see special-
ists in the cancer hospitals.

Quantitative survey results showed that half of providers
overall agreed that the cost of follow-up evaluations recom-
mended after an abnormal screening test was a barrier to care
for their patients. Providers age 40 or older (59.4% vs. 40.6%,
p = .002) and those with more than 10 years of practice expe-
rience (58.9% vs. 37.2%, p = .001) were more likely to agree
with this statement. Residents were significantly less likely
than the GYN-specialists or non-specialists (35.3% vs.
57.4% and 52.0% respectively, p = .02) to agree that cost of
follow-up presented a barrier to care. With regard to availabil-
ity (vs. cost) of follow-up testing and treatment, 73.3% of
providers from Monte Plata agreed that lack of availability
of colposcopy was a barrier to care for their patients, and
60% agreed that lack of availability of treatment for precan-
cerous lesions was a barrier to care for their patients. This
contrasted with providers in Santo Domingo among whom
only 44.2% (p = .01) felt their patients faced barriers to col-
poscopy and 40.7% (not statistically significant) to precancer-
ous treatments.

In the qualitative interviews, following the discussion of
strengths and challenges of existing cervical cancer screening
systems, providers’ knowledge and beliefs about HPV testing
as an alternative screening test were explored with questions
that went from broad to more specific targeted questions.
Level of discussion and the extent to which more detailed
questions were asked depended on the interviewee’s familiar-
ity with HPV testing as a screening modality (Table 7).

Provider Knowledge and Attitudes Regarding HPV
Testing as a Screening Test

HPV Testing as Stand-Alone Screening Test

Providers in the qualitative sample overall had limited knowl-
edge of HPV testing as a stand-alone screening test. Only one-
third of providers had learned more about the use of HPV
testing for screening from international journals or meetings.
Most providers were aware of the HPV test as a complement
to Pap and in favor of it being available to all patients. Those
practicing in the private sector were already using it for their
patients who could afford to pay the out-of-pocket expense for
it. Demographic and practice correlates of knowledge/
attitudes towards HPV testing are shown in Table 6 and
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integrated in Table 7. As mentioned, most providers (79.2%)
thought Pap smear was an accurate method to screen for cer-
vical cancer, but 93.6% of providers thought HPV testing and
Pap done together was more accurate than Pap alone for eval-
uating cervical cancer risk. A smaller number, but still the
majority (73.3%), thought HPV testing alone, followed by
Pap smear for follow-up of patients with a positive HPV test
was an accurate method for cervical cancer screening.
Providers age 40 or older were significantly more likely than
those under age 40 to agree with HPV testing alone being an
accurate screening method (81.1% vs. 64.6%, p = .03).
Knowledge of the use of self-collection for HPV testing was
limited among both samples of providers. Only one provider
in the qualitative sample briefly mentioned self-collection as a
component (and potential advantage) of HPV testing.
Quantitative findings showed that only 21.3% of providers
were aware of the option of self-collection for HPV testing.
When asked whether, in their medical opinion, self-collection
of the HPV test would be a valid method, only 16.8% agreed.
A much higher proportion of providers (41.6%) agreed that
self-collection of the HPV test would be acceptable to
Dominican women.

Starting Screening at Age 25–30

Almost all providers in the qualitative sample were uncom-
fortable with the idea of starting HPV testing at age 25–30, as
is recommended by WHO and other international guidelines
[10, 11], fearing that this was “too late.” Providers felt that
based on the early age at which Dominican women begin their
sexual activity women needed to begin screening earlier. In
the qualitative sample age of onset of sexual activity men-
tioned ranged from age 9 to 16. Similarly, in the quantitative
sample, the mean of the estimated average age of onset of
sexual activity was 14.2 (standard deviation, 1.78), with a
range from 10 to 19 years. In the qualitative sample, those that
thought starting screening at age 25–30 could be effective in
the Dominican Republic were the minority. In addition, more
than one third of providers relayed personal experience with
patients who had had invasive cancer before age 25. In their
direct clinical experience, starting screening at age 25–30 was
therefore unacceptable.

Acceptability to Patients

Most providers in the qualitative sample thought that HPV
testing as a screening test would be acceptable to patients. It
was thought that womenwould generally follow their doctor’s
recommendations and that women were interested in what
was the “best” test, if they could afford it. One pathologist
acknowledged that less frequent screening associated with
HPV testing would likely be preferable to women. On the
other hand, one GYN-oncologist did not think women would

find it acceptable to wait until age 25 or 30 to have screening,
as they have been acculturated to screening earlier with Pap
smears. Providers felt there would be a need to educate the
public about HPV testing, including one provider who said
there was a need to combat the myth that HPV testing is a test
for sexually transmitted infections rather than a cervical can-
cer screening test.

There were some differences in the quantitative sample as
well. Overall 41.6% of providers agreed that “in general
Dominican women would accept HPV self-test.” Providers
who had practiced for 10 years or more were more likely to
disagree with this statement (52.4% vs. 34.6%, p = .009).
Providers in the public sector (46.8% vs. 25%, p = .02) and
non-specialists (54.0% vs. 34.7% and 43.1% for GYN-
specialists and residents respectively, p = .01) were more like-
ly to agree that Dominican women would accept self-testing
for HPV tests.

Cost of HPV Testing

The main obstacle providers saw to adoption of HPV testing
was cost of the HPV test. Currently, most providers offer the
HPV test with Pap smear screening to their patients, when
indicated for triage of abnormal Pap tests, but many patients
cannot afford to pay for the HPV test. Providers were doubtful
that theMinistry of Health would have the resources to pay for
HPV testing in the public sector and so providers perceived
there would continue to be a public and private sector division
in terms of accessibility of HPV testing to patients. One pro-
vider who has been using HPV testing extensively in the pri-
vate sector mentioned that HPV testing is beginning to be
covered by insurance and that this may change its accessibility
for patients.

Potential Impact of Change in Screening Practice

Returning to the qualitative questions of what is working and
not working well in the current cervical cancer prevention
system in the Dominican Republic, providers were asked in
what way a change in screening practice (i.e., the test itself)
would address some of the gaps identified. These opinions
were somewhat divided. Some providers, particularly some
of the pathologists and GYN-oncologists, felt a change in test
would address the shortcomings of Pap testing. Other pro-
viders felt a change in screening test would not address system
problems in cervical cancer screening, nor reach women who
were not screened. In fact, one participant feared that a more
expensive test would widen the gap even further between
screened and unscreened women in the Dominican Republic.

In the quantitative sample, when asked a yes/no question as
to whether they would agree with replacing Pap smear with
HPV testing for cervical cancer screening, if it were available
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in all health sectors, slightly more than half (55.9%) of pro-
viders said they would not.

Mixed Methods Integration and Interpretation

Joint displays of mixed methods findings and interpretation
are presented in Tables 2 and 7. Metainferences regarding
provider perspectives on barriers and facilitators to cervical
cancer prevention in the Dominican Republic, knowledge/
attitudes towards HPV testing, and opinions about the poten-
tial impact of a change in screening practice are shown. An
assessment of fit (i.e., confirmation, discordance, expansion)
of the compared qualitative and quantitative data is also indi-
cated [33]. In most instances, comparison of data sources
yielded confirmation or expansion of findings. Regarding at-
titudes towards HPV testing, there were a few areas of discor-
dance or incomplete comparison.

Discussion

The mixed methods findings of this study indicate that
Dominican providers in Region 0 believe that Pap smear
screening for cervical cancer is widely available and accessi-
ble to women, and that the principal barrier to cervical cancer
prevention is a matter of screening utilization. They believe
that at the population level many women—particularly wom-
en from rural areas and lower socioeconomic strata—remain
unscreened because they are not aware of cervical cancer and
the need for screening, and if they eventually present to care it
is at an advanced stage of disease. A few providers mentioned
circumstances in which women might be turned away for
screening due to provider schedule or supply constraints, but
most focused on the issue of inadequate public education re-
garding cervical cancer. Cost and availability of follow-up
after abnormal screening tests are an additional barrier to cer-
vical cancer prevention, mostly in rural areas. On the question
of knowledge and attitudes regarding HPV testing, there was
limited knowledge among this group of providers as a whole
about HPV testing as a stand-alone screening test. Though
most did not think a change in testing modality would address
current gaps in cervical cancer screening, a minority of pro-
viders in the qualitative portion, particularly pathologists and
GYN-oncologists who had more extensive knowledge of
HPV testing, did think a change in screening was needed in
order to impact cervical cancer mortality (CFIR constructs
such as relative advantage of HPV testing are explored in
more detail elsewhere, manuscript in preparation).

Qualitative findings that socioeconomic, geographic, and
educational factors affect access to information and utilization
of cervical cancer screening, are supported indirectly by the
quantitative findings that the majority of providers thought
their own patients were aware of the need for screening (in

contrast to opinions about the general population). Previous
studies have found that having a regular health care provider is
an important determinant of whether women are up to date on
screening [34, 35].

A focus on lack of knowledge of cervical cancer as the
reason women do not get screened underestimates the multi-
layered demographic, social, and cultural barriers women face
in accessing screening services [8, 35]. Women must not only
understand the need for screening. They must also balance
competing work and childcare priorities with their own health
care needs. They must trust the health system and health care
providers, and overcome fears regarding the gynecologic ex-
am, the Pap test, and potential abnormal results or cancer
diagnosis [8, 34]. If test results are abnormal, women must
again negotiate some of the same barriers to seek care for
further diagnostic and treatment services. Many demographic
and social barriers, such as poverty, lack of education, and
racial/ethnic minority status are not readily modifiable.
Factors related to health services delivery, including knowl-
edge, attitudes, and practices of health care providers, that
influence health care access and utilization, can be addressed.

Limited provider knowledge regarding the HPV test as a
cervical cancer screening test limited providers’ ability to
comment on what advantages HPV testing would offer.
Most providers seemed largely unaware of the potential ben-
efits of HPV testing: the possibility of reaching unscreened
women through self-collected samples [18], and the superior
test performance allowing an extended interval following a
negative screening test and decreasing the volume of screen-
ing tests to be done within an individual and the population as
a whole [11].

This study was strengthened by use of the CFIR to under-
stand not only provider perspectives on cervical cancer pre-
vention in the Dominican Republic but also provider-level
barriers and facilitators to any future change in cervical cancer
screening. The study was limited by small sample size in a
single region of the Dominican Republic. In addition, a single
phase of data collection meant that survey adaptation could
not be informed by qualitative findings, which might have
created more country-specific items for the closed-ended
questions on barriers to cervical cancer prevention. Mixed
method findings and initial trial of the survey questionnaire
could be used to refine the survey instrument for a future study
of providers at the national level in the Dominican Republic.
Despite these limitations, this study complements previous
findings on patient-perceived barriers to cervical cancer pre-
vention in the Dominican Republic and provides important
information regarding provider perspectives on existing sys-
tems and potential innovations for cervical cancer screening in
the Dominican Republic. These findings may inform the de-
velopment of physician education activities regarding evolv-
ing global guidelines for improving cervical cancer prevention
efforts.
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