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Abstract

This cross-sectional study explored knowledge, awareness, and health practices surrounding cervical cancer prevention
and screening. Patients (n = 129) were recruited from three community clinics of underserved populations in Dallas, Texas.
Women between ages 18—65 were surveyed using a self-administered questionnaire to evaluate their knowledge, awareness,
and attitudes related to pap tests, human papilloma virus (HPV), HPV vaccines, and cervical cancer. Most women reported
having a pap test in the past 3-5 years (86.6%). Over half knew that there was an increased risk of cervical cancer with an
HPV infection, abnormal pap test, or both (52%). However, less than half of women knew the purpose of a pap test (40%),
the purpose of the HPV vaccine (48%), or the transmission mode of HPV (25%). Over half of participants first heard about
a pap test from a doctor (60%), about one quarter from their mother (24%), and less than a quarter from others (16%). More
than half of women were aware of HPV (55%), while less than half were aware of the HPV vaccine (48%). Overall, we
found that while most women had a high uptake of pap tests, they had low knowledge of the purpose of a pap test, the HPV
vaccine, and transmission mode of HPV. They also had low awareness of HPV and the HPV vaccine. Given that almost all
cases of cervical cancer are due to HPV infection, future studies should aim to further explore the gap between knowledge
and awareness of HPV and pap uptake.
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Introduction women in the U.S. reported getting a pap test [4]. Cervical

cancer screening recommendations vary by national organi-

Cervical cancer incidence and mortality rates dropped by
over 50% between 1975 and 2013 [1]. An increase in women
getting regular Papanicolaou (pap) tests, the primary screen-
ing tool for cervical cancer [2], has been the largest contribu-
tor to the dramatic declines in both cervical cancer cases and
deaths [3]. Between 2013 and 2015, almost three-quarters of
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zations and patient characteristics. In general, pap testing is
recommended every 3-5 years among women ages 21-65
[2]. More recently, HPV testing and vaccinations have been
offered as additional screening tools. The HPV vaccine is
recommended for both females and males up to age 26 [5, 6].
However, implementation of the HPV vaccine series has had
its challenges as many people choose not to get vaccinated
and many teens do not complete the vaccine series [7, 8]. In
the US, only about 60% of parents choose to vaccinate their
children, including boys and girls [7]. In 2016, only 60% of
teens aged 13—17 received one or more doses of the HPV
vaccine [8]. Overall, only 43% of teens received the recom-
mended three doses of the vaccine [8]. Health disparities
continue to exist by race, ethnicity, income and urbanity,
which contribute to higher cervical cancer rates and mortal-
ity among racial and ethnic groups [9].

Various factors may impact the higher cervical can-
cer morbidity and mortality risk among underrepresented
minority groups. Social support has been found to be
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positively associated with pap test uptake, with social con-
nectedness as a moderating factor between education and
increased pap test compliance [10-12]. Knowledge, aware-
ness, and mother’s influence have also been shown to impact
cervical cancer screening behaviors in previous studies
[13-16]. Among homeless women, lack of knowledge about
pap test frequency recommendations and the relationship
between HPV and abnormal pap tests has been associated
with a lower number of up-to-date pap tests [13]. Among
Latino women, education about the low risk of side effects,
consequences of persistent HPV, and sexuality-related
concerns may increase HPV vaccination [14]. In another
study, despite a high number of women reporting awareness
of the HPV vaccine, less than half of Latina women were
“extremely likely” to accept the HPV vaccine for a hypo-
thetical daughter, and only half of those who had a daughter
reported vaccinating their daughter [14]. Mothers who dis-
cuss sex, sexually transmitted diseases, and contraception
with their daughters are more likely to report vaccine initia-
tion in girls [15]. In metropolitan areas, high-income girls
and girls whose mothers completed college are more likely
to initiate vaccination [16]. In nonmetropolitan areas, low-
income girls and girls whose mothers did not complete high
school are more likely to initiate vaccination, while girls
whose mothers have healthcare cost barriers are less likely
to initiate vaccination [16].

Several factors have been identified that are associated
with pap test and HPV vaccine uptake, but there is lim-
ited data surrounding the role that knowledge and aware-
ness play in cervical cancer-related health behaviors in the
U.S., particularly among underrepresented women. Given
the racial and ethnic disparities that exist in U.S. cervical
cancer incidences and deaths, we sought to evaluate cervi-
cal cancer-related health knowledge and awareness among
women attending community clinics with a high number of
African American and Hispanic patients in Dallas, Texas.
We explored the relations between these factors and health
behaviors and intentions to better define underlying causes of
health disparities in cervical cancer morbidity and mortality.

The objective of this study was twofold: (1) to describe
the knowledge, awareness, attitudes and perceptions of
mother’s influence related to cervical cancer screenings and
(2) determine the influence of these factors on women’s like-
lihood of receiving appropriately-timed pap tests.

Methods
Participants and Setting
In this cross-sectional study, a convenience sample of

women were recruited from three community clinics in
Dallas, Texas that primarily serve a low-income population.

Inclusion criteria were females ages 18—65 who were able to
read and write in English or Spanish. Women were recruited
by appropriately-trained front desk staff to complete a self-
administered questionnaire.

Survey

Data were obtained using an anonymous self-administered
questionnaire developed by the investigators based on previ-
ous studies. The survey included thirty questions total and
was divided into four categories: (1) knowledge, (2) aware-
ness, (3) attitudes, and (4) mother’s influence on cervical
cancer screening. Survey questions addressed cervical can-
cer, pap tests, HPV vaccines, and mother’s influence. For
example, women were asked if they knew the purpose of
a pap test, if their mother encouraged them to get a pap
test, and whether they plan to talk to their daughters about
getting a pap test when she is old enough. The survey also
included demographic and health-related characteristics.
The questionnaire was available in English and Spanish and
took 10—15 min to complete. A coversheet was placed on
the front of the survey, which included a concise summary
of the study and self-consent.

Data collection and Analysis

All information collected from participants was non-identi-
fiable. Participants were asked their language preference and
advised that their participation was voluntary and refusal to
participate did not have any consequences on their health-
care. Upon completion, the surveys were placed in a drop
box at the front desk. These boxes were picked up at the end
of each week while the study was active.

Frequencies and percentages were used to report sam-
ple characteristics and questions assessing knowledge,
awareness, attitudes and mother’s influence on cervical
cancer screening. Means and standard deviations were
used to report Likert scale items (1 =strongly disagree to
5 =strongly agree). Chi square tests were used to determine
whether all variables were associated with women’s likeli-
hood of receiving a pap test in the past 3—5 years. STATA
software was used for descriptive analysis (Version 14.0;
Stata Corporation, College Station, Texas) [17].

This study was developed as part of a community-based
participatory research training program for Family Medicine
residents, the Community Action Research Experience [18].
The CARE program is part of a longitudinal training pipe-
line designed to train medical students and Family Medicine
residents in community-based participatory research meth-
ods. The Community Action Research Track (CART) is a
program which provides medical students with opportunities
to participate in service-learning experiences and commu-
nity-based participatory research [19]. Data were collected
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by two CARE residents and the study was completed by a
medical student (MD/MPH).

Ethical Approval

This study was approved as expedited by the University of
Texas Southwestern Medical Center and Parkland Health
and Hospital System Institutional Review Boards.

Results
Sample Characteristics

A total of 129 women completed the survey (52% Eng-
lish; 48% Spanish). Sample characteristics are provided
in Table 1. The majority of women were aged 30-39 years
(27.1%) and 40-49 years (27.9%) old. Most women were
Hispanic (66%), had high school education or less (64%) and
were raised by their mother (68%). Among women who were
not born in the US (44%), 78% had been living in the US for
over 10 years. Only 3% of women reported that they had no
usual source of health care, while 44% reported their usual
source of care as the hospital clinic. Most women never
had cervical cancer (95%), an abnormal pap test (64%), or
a sexually transmitted disease (64%). A majority (86.6%)
of women reported having a pap test in the last 3-5 years.

Knowledge and Awareness

Patient’s knowledge of cervical cancer, pap smears and HPV
vaccines, mother’s influence and advice, and current health
behaviors are provided in Table 2. Roughly half of women
correctly identified the purpose of a pap test (40%), the pur-
pose of the HPV vaccine (48%), the method of HPV trans-
mission (45%), and the likelihood of developing cervical
cancer with HPV and an abnormal pap test (52%). Similar
results were found when evaluating women’s awareness of
HPV and pap tests. Over half (55%) of women had ever
heard of HPV while only 48% had heard of the HPV vac-
cine. More women reported hearing about pap tests from
their doctor (60%) compared to their mother (24%) or
another person (16%).

Attitudes

Most women reported that it was important to know their
family history of cancer (94%) and if they had a daugh-
ter, they planned to talk to them about pap tests when they
were old enough (61%). Fewer women reported that they
would talk to their daughter about getting a HPV vaccine
(34%). Among women aged 26 or younger, only nine women
(20%) reported that they planned to receive a HPV vaccine

@ Springer

Table 1 Sample characteristics (n=129)

n %

Age (years)

20-29 24 18.6

30-39 35 27.1

40-49 36 27.9

50 + 34 26.4
Race/ethnicity

Hispanic 83 66.4

African American 32 25.6

Other 10 8.0
Born in the US

No 55 44.0

Yes 70 56.0
Years living in the US (foreign-born only)

5-10 12 21.8

Over 10 43 78.2
Raised by

Mother 80 67.8

Other® 23 19.5

More than one caregiver reported 15 12.7
Education

Less than HS 37 31.1

HS graduate 39 32.8

Technical school 16 13.4

Some college or more 27 22.7
Usual Source of Health Care

There is no place 4 33

Private clinic 7 5.8

Hospital ER 12 9.9

Multiple places 17 14.1

Free community clinic 28 23.1

Hospital clinic 53 43.8
Ever had abnormal pap test

No 80 64.0

Yes 43 344

Never had pap test 2 1.6
Ever had STD

No 78 63.9

Yes 44 36.1
Ever had cervical cancer

No 101 95.3

Yes 5 4.7
Pap test in the last 3-5 years

No 17 13.4

Yes 110 86.6

Frequencies for each question may be less than 129 due to missing
responses from questionnaire

#Other includes being raised by a grandmother, aunt or other
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Table 2 Patients knowledge of cervical cancer, pap smears and HPV vaccines, mother’s influence and advice, and current health behaviors

(n=129)
n % correct/yes
Knowledge
Knowledgeable of purpose of a pap smear 52 40.3
Knowledgeable of purpose of HPV vaccine 30 47.6
Knowledgeable of how women get HPV 58 45.0
Likelihood of cervical cancer with HPV and abnormal pap smear 55 51.9
Awareness
Ever heard of HPV 71 55.0
Ever heard of HPV vaccine 62 48.4
First heard about pap smears from: Mother 31 24.0
First heard about pap smears from: Doctor 78 60.5
First heard about pap smears from: Other 20 15.5
Attitudes
Important to know your family history of cancer 119 93.7
If have daughter, plan to talk about pap smears when old enough 75 60.5
If have daughter, have/will talk about HPV vaccine 38 33.9
If under 26, plan on getting HPV vaccine (n=45) 9 20.0
Mother’s influence on cervical cancer screening
Mother encouraged you to get pap smear 41 33.9
Mother told you what a pap smear was for 40 33.1
Mother got pap smears regularly 42 33.6
Mean SD
Mother helped with my decision to get pap smears® 3.03 1.31

Frequencies for each question may be less than 129 due to missing responses from questionnaire

*Responses collected on Likert scale from 1 =strongly disagree to 5 =strongly agree

compared to 47% who did not plan to receive the HPV vac-
cine and 33% who did not know.

Mother’s Influence

Few women reported that their mother had an influence on
whether or not they received a pap test. Roughly one-third
of women reported that their mother encouraged them to get
a pap test (34%), told them what a pap test was for (33%),
and received pap tests themselves (34%). Women were unde-
cided about whether their mother helped with their decision
to get a pap test (mean=3.03).

Bivariate Analyses

No significant associations were observed between sociode-
mographic characteristics and women’s likelihood of receiv-
ing a pap test. Women who reported previously having an
abnormal pap test were more likely to have a pap test in the
past 3-5 years compared to women who did not have an
abnormal pap test (p=.03). No significant associations were
observed between women’s knowledge, awareness, attitudes

and mother’s influence and their likelihood of receiving a
pap test (all p’s>0.05).

Discussion

The purpose of this study was to measure pap test uptake and
evaluate whether cervical cancer-related health knowledge,
awareness, attitudes, and perceptions of mother’s influence
were associated with pap test uptake among women attend-
ing community clinics in Dallas, Texas. Our study revealed
four important findings.

First, a majority of women (86.6%) in our study received
a pap test in the last 3—5 years. This result is comparable to
the 2013 national data reporting that about 80% of women
21-65 years old reported having a pap test within the past
3 years [20] yet is lower than national targets (93%) [21]. In
the same study, about 77% of Hispanic and 82% of African
American women reported having had a pap test in the past
3 years [20].

Second, despite a high prevalence of pap testing, women
had comparatively low knowledge and awareness. Women
were only knowledgeable and aware about the pap test, HPV
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transmission, HPV vaccine, and their connection to cervical
cancer about half the time. This is similar to studies that have
shown that African American and Hispanic women have
inadequate knowledge and awareness of cervical cancer,
HPYV, and the HPV vaccine [20]. However, it has been shown
that younger African American women who had a pap test
in the past had slightly higher cervical cancer knowledge
[20]. There is also data showing that women with a history
of an abnormal pap test had significantly more knowledge
regarding cervical cancer [20]. We did not find a significant
association between age, race/ethnicity, knowledge, a previ-
ous abnormal pap test, or cervical cancer knowledge and pap
test uptake. This could be due to sample size, variability in
answering questions, and that only women attending clinic
were surveyed. Women in our study were less accepting of
the HPV vaccine compared to the pap test. They reported
low awareness of the HPV vaccine and reported that they
were unlikely to either recommend the HPV vaccine to their
daughters or get vaccinated themselves. Our results differed
from other studies [22, 23]. A study of primarily Spanish-
speaking mothers and daughters in Southeast Texas found
that prior to an evidence-based intervention, about 60% of
mothers planned to get their daughters vaccinated, compared
to one-third of the women that we surveyed [22]. Another
study by Barnack-Tavlaris et al. found that more women
were aware of the HPV vaccine and those women were more
likely to say they would get vaccinated or vaccinate their
daughters [23]. In their study, about 70% of women aged
18-27 years old were aware of the vaccine and almost 60%
were interested in getting vaccinated, while about 80% of
mothers were aware and almost 60% of those were interested
in getting their daughters vaccinated [23]. On the other hand,
in our study only one-fifth of those younger than 26 years old
planned on getting vaccinated, and only one-third of mothers
planned to advise their daughters to get the HPV vaccine.
Differences here could be due to the verbiage used in the
Barnack-Tavlaris study, where some women were asked if
they would get their daughters vaccinated if a doctor recom-
mended it [23]. Furthermore, about 20% of women (n=24)
included in our study were between the ages of 20-29, and
none were younger than 20 years old.

Third, we found that regardless of pap test uptake, women
reported low maternal influence and were undecided about
whether their mother helped with their decision to get a
pap test. Our results are similar to a study by H.W. Kim
who surveyed Korean women with daughters aged 13-18
and found that one-quarter had talked to their daughters
about the pap test and one-third about the HPV vaccine
[24]. Another study by Kindratt and Gonzalez found that
stronger maternal relationships during adolescence led to
increased pap testing in young adulthood [25]. Many other
studies have looked at maternal influence on HPV vacci-
nation and found a positive association between maternal
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knowledge, awareness and intent to vaccinate their daughters
[22,26-28]. A study by Chao et al. found that maternal pap
test behavior was consistently associated with HPV vaccine
initiation among adolescent girls, indicating that maternal
attitudes toward prevention influenced vaccine uptake [26].
Spencer et al. also found that maternal history of cervical
cancer screening was positively associated with daughters’
HPYV vaccine uptake [27]. Obulaney et al. conducted an edu-
cational intervention with mother/daughter small groups and
found that the intervention significantly increased not only
HPYV vaccine knowledge, but also the intention to vaccinate
[22]. A study in Miami-Dade County found that immigrant
Latinas greatly valued family support from female relatives
for cervical cancer screening and treatment [28]. The dif-
ferences in our study are likely due to the fact that our study
assessed maternal influence from the perspectives of daugh-
ters, while many studies assessed maternal intent from the
mother’s perspective. Additionally, geography and mean age
of participants likely played a role.

Fourth, we found that women who had an abnormal pap
test previously were more likely to report having had a pap
test in the past 3-5 years. A study in Sweden assessed the
effects of women receiving abnormal pap test results from
the perspective of 20 healthcare professionals [29]. Two
clinics were included and experienced different reactions
by patients; one clinic reported that women attended follow-
up and were eager to take the next steps, while at the other
clinic experienced the issue of women failing to follow-up
[29]. One obvious difference compared to our study is the
geographic location and the demographic we surveyed.

Strengths and Limitations

Our study has several strengths and limitations. All data
were self-reported and surveys were self-administered. Par-
ticipants varied in which questions they answered, skipping
various questions. Although we did not collect data on HPV
vaccine uptake, we do not feel this affected our study given
our focus was assessing knowledge, awareness, and maternal
influence effects on pap test uptake specifically. However,
this is another area of potential research that we believe can
be explored. Lastly, we did not assess HPV vaccine uptake
or history of cervical cancer.

Conclusions

Moving forward, our data provides information that is useful
for designing and implementing effective community-based
interventions for cervical cancer. One such area is educa-
tion regarding the interrelationships between pap tests, HPV,
and HPV vaccines. One study utilized Brief Negotiated
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Interviewing (BNI) as an intervention that significantly
improved HPV knowledge [30]. Interventions should also
utilize the patient—physician relationship. The quality of the
mother—doctor or patient—doctor relationship may explain
why low SES women in nonmetropolitan areas are more
likely to get vaccinated [16]. The majority of women we sur-
veyed in this study stated that they first heard about the pap
tests from their doctor, placing the physician at the forefront
of cervical cancer screening and prevention.

This study contributes to the literature surrounding cervi-
cal cancer screening with a focus on knowledge, awareness,
attitudes, and maternal influence. Previous studies regarding
cervical cancer screening behaviors have shown that social
support, education, and socioeconomic factors influence pap
test uptake and HPV vaccination [10-16]. Our study showed
that despite high pap test uptake, women lacked knowledge
and awareness about cervical cancer, HPV, and the HPV
vaccine. Most women did not plan to get vaccinated or plan
to vaccinate their daughters, and daughters did not report
significant maternal influence. Further studies are needed to
explore interventions to increase pap test and HPV vaccine
uptake while targeting the identified factors that influence
cervical cancer-related behaviors.
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