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Abstract
Background: Breast and cervical cancer screening are responsible for dramatically reducing cancer deaths. Over-
weight and obesity are associated with deleterious health outcomes, including increased risk of developing can-
cer. This study adds to the existing literature examining the association of having overweight and obesity and
receipt of breast or cervical cancer screening.
Methods: Using the 2013 Brazos Valley Community Health Needs Assessment, we examined the association be-
tween body mass index (BMI) and receipt of breast or cervical cancer screening among women meeting age
recommendations for breast cancer and cervical cancer screening (n = 1979 and n = 2040), respectively. We
used SPSS 22 statistical software for descriptive and logistic regression analysis.
Results: Overall, 26.6% of women missed the breast cancer screening guidelines, and 13.3% missed the cervical
cancer screening guidelines. BMI had a weak association with missing cervical cancer screenings (odds ratio
[OR] = 1.02; confidence interval [CI] = 1.01–1.04), but no association with missing breast cancer screenings
(OR = 1.01; CI = 0.99–1.03). Higher age, race (non-White), rural area, no health insurance, smoking, and delayed
health care were associated with missing breast cancer screenings. Higher age, marital status (single), lower ed-
ucation, no health insurance, smoking, and delayed health care were associated with missing cervical cancer
screening. Further research is needed to better understand the association using larger, more diverse samples.
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Introduction
Breast and cervical cancer are among the four most
common causes of cancer death among women world-
wide.1–4 In the United States, cancer is responsible for
21.6% of adult female deaths each year, making it the

second leading cause of death for women in the coun-
try.3 Among all cancers, breast cancer continues to be
the leading cause of cancer death for women in the
United States, while cervical cancer, despite being pre-
ventable, continues to be a public health challenge.5,6
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Advancements in preventative care, such as screen-
ings, have resulted in early detection and a reduction
in cancer deaths.7 Among all cancer deaths in the
United States, 3%–35% of premature deaths could be
prevented through early screening.8 For example, cer-
vical cancer used to be the leading cause of cancer
death for women, but remarkable reductions in the
number of deaths are directly associated with increased
cervical cancer screening (Pap testing).6,9

The U.S. Preventative Services Task Force (USPSTF)
recommends screening with cervical cytology alone for
all women between 21 and 29 years of age every 3 years.
For women 30–65 years old, the USPSTF recommends
screening with cervical cytology alone every 3 years and
high-risk human papillomavirus (hrHPV) testing alone
every 5 years, or contesting with hrHPV and cytology
every 5 years.10 For breast cancer, biennial mammogra-
phy screening is recommended for women 50–74 years
old.11

In addition to screening, maintaining a healthy body
weight is increasingly being acknowledged as a preven-
tative method for cancer.12,13 Body mass index (BMI) is
a measure of a person’s weight in kilograms by their
height in meters.14 A BMI of 25.0–29.9 is considered
overweight while 30.0 and above is considered obesi-
ty.14 The growing cancer epidemic has been linked to
the increasing overweight and obesity epidemic.15,16

Global estimates show that 39% of adults have over-
weight and 13% have obesity, and women are the
group with the highest prevalence of these conditions.1

In the United States, over 70% of adults 20 years of
age and above are overweight or obese; 37.9% have
obesity and 7.7% have extreme obesity.17 Similar to
global trends, women in the United States are more
likely have obesity than men (40.5% vs. 35.2%).17

Among all cancers, one in five diagnosed are associ-
ated with obesity and its related risk behaviors, such
as low physical activity, poor nutrition, and excess al-
cohol consumption.18

It is well established that obesity is a risk factor for
cancer among women.19,20 The risk of breast cancer in-
creases by 12% for every 5-unit increase in BMI; more-
over, women who have obesity have a 20%–40%
increased risk of breast cancer compared with women
who do not have obesity.13,21,22 The association be-
tween obesity and breast cancer is particularly concern-
ing since patients with obesity who are diagnosed with
cancer are more likely to present with later stages of
cancer and larger tumors and more aggressive forms
of cancer than their counterparts with normal

weight.3,23,24 In addition, women who have obesity
have higher breast cancer mortality rates.25 Obesity is
also associated with an increased cervical cancer
risk.26,27

The increased risk for cervical and breast cancer
among women who have obesity or are overweight
has raised the question as to whether there is a relation-
ship between body weight and screening rates for
breast and cervical cancer.28,29 Some evidence exists
that increased BMI is associated with decreased
breast/cervical screening.30–32 However, most of
those studies were conducted outside of the United
States.33–36 Among studies on this topic in the United
States, including systematic reviews, the majority are
more than 10 years old.29,31,37,38 Furthermore, the
more recent studies in the United States do not focus
on the general female population but on specific
groups, such as women who are veterans.39,40

The purpose of this study was to examine the asso-
ciation between BMI and breast and cervical cancer
screening guideline concordance. This study adds to
the scarce literature on community-based population
studies examining the association between BMI and re-
ceipt of breast and cervical cancer screening in the
United States.

Methods
Data source
Data from the 2013 Brazos Valley Health Assessment
(BVHA), a survey, were used for this study. The
BVHA was administered in seven counties in the Bra-
zos Valley Region located in south-central Texas.
BVHA participants were recruited through random-
digit-dialed telephone screening. Prospective par-
ticipants were mailed a survey booklet, cover letter,
incentive, and postage-paid envelope. The study was
reviewed and approved by the Texas A&M University
Institutional Review Board. Details on the methodol-
ogy for recruitment can be found in a previous
study.41

Study variables
Dependent variable. The dependent variable was
whether the respondent had missed a breast cancer
or cervical cancer screening as recommended by
USPSTF in 2013 when the survey was administered.
The USPSTF recommends screening with cervical cy-
tology alone for all women between 21 and 29 years
of age every 3 years. For women 30–65 years old, the
USPSTF recommends screening with cervical cytology
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alone every 3 years and hrHPV testing alone every
5 years, or contesting with hrHPV and cytology
every 5 years.10

Only women who were within the recommended
screening age range for breast cancer screening (50–
75 years, n = 1979) and for cervical cancer screening
(21–65 years, n = 2040) were included for the analyses.
This question in the survey asked the last time in years
they had a mammogram or pap smear.

Independent variables. BMI was a continuous vari-
able calculated using self-reported weight and height.
Furthermore, the following covariates were added to
our initial analyses: age was a continuous variable;
race was a binary variable coded as White or non-
White as the sample lacked sufficient number of un-
derrepresented racial/ethnic groups for comparison.

Marital status was a categorical variable coded as
married, widowed, divorced/separated, never married,
or living with a partner; education was a categorical
variable coded as less than high school, high school,
college degree, or greater than a college degree; geo-
graphical location was a binary variable coded as
rural or urban; health insurance was a binary variable
coded as yes or no; smoker was a binary variable
coded as yes or no; and delay in health care was binary
and coded as a yes or no.

Statistical analyses
All statistical analyses were conducted using SPSS ver-
sion 22. Binary logistic regression was used for each
outcome variable. Descriptive statistics were calculated
for selected sample characteristics. Two binary regres-
sion models were fitted to determine the association
between BMI and breast cancer screening or BMI and
cervical cancer screening. For each binary logistic re-
gression, the backward elimination method was used,
and the best fit model was selected. Results were
reported as odds ratios (ORs) with a 95% confidence
interval (CI); a p-value <0.05 was considered statisti-
cally significant.

Results
Sample characteristics are presented in Table 1. The av-
erage BMI of our sample was 28.3. The average age was
about 56 years, the majority (82.7%) were White, 76.6%
were married, 70.7% had higher than a high school di-
ploma, 66.2% lived in urban areas, 89.8% were non-
smokers, 92.3% had health insurance, and 63.8% did
not delay seeking health care services. Among women

21–65 years of age, 13.3% missed the recommended
cervical cancer screening guidelines, and among
women 50–74 years of age, 26.6% missed the recom-
mended breast cancer screening guidelines.

Table 2 shows the results of the regression analyses
of the association between breast and cervical cancer
screenings and predictor variables. The ORs are
reported for each variable.

Breast cancer screening
Based on the binary logistic regression model, BMI was
not a significant predictor of missing breast cancer
screening (Tables 2 and 3). Several other covariates—
age, race, geographical area, health insurance, smoking
status, and health care-seeking behavior—were impor-
tant predictors of breast cancer screening. In addition,
non-Whites were less likely than Whites to miss breast
cancer screening (OR = 0.86; CI = 0.60–1.24), whereas
women living in rural areas were more likely to miss
breast cancer screening than women in urban areas
(OR = 1.51; CI = 1.18–1.93). Women with no health

Table 1. Sample Characteristics, Women Age
21–74 (n 5 3014)

Characteristic Mean (SD) or %

BMI 28.3 (7.20)
Obese/overweight 38.9
Age 55.6 (11.4)
Race

White 82.7
Non-White 17.3

Marital status
Married 76.6
Widowed 8.0
Divorced/separated 10.1
Never married 3.6
Living with partner 1.8

Education
<High school 6.4
High school 22.9
>High school 70.7

Geographical area
Rural 33.8
Urban 66.2

Smoking
Yes 10.2
No 89.8

Health insurance
Yes 92.3
No 7.7

Delay in health care
Yes 36.2
No 63.8

Missed breast cancer screening recommendations 26.6
Missed cervical cancer screening recommendations 13.3

BMI, body mass index; SD, standard deviation.
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insurance were less likely to miss breast cancer screen-
ing than women who had no health insurance
(OR = 0.22; CI = 0.14–0.34), and smokers were more
likely to miss breast cancer screening than nonsmokers
(OR = 2.36; CI = 1.64–3.38).

Women who delayed seeking health care were
also more likely to miss breast cancer screening
(OR = 2.39; CI = 1.84–3.10) than women who did not
delay. Marital status was not a significant predictor of
missing breast cancer screening.

Cervical cancer screening
Based on our binary logistic regression model, as shown
in Table 2, BMI was a significant, but weak predictor of
missing cervical cancer screening. Specifically, with a one
unit increase in BMI (OR = 1.02; CI = 1.01–1.04), the re-
spondent is 2% more likely to miss their cervical cancer
screening. Also, with a 10 U increase in BMI, they are
20% more likely to miss their cervical cancer screening.

However, when BMI was categorized, there was no
significant association with missing cervical cancer
screening (Table 3). The covariates of age, marital sta-
tus, smoking status, health insurance, and health care-
seeking behavior were also significant predictors of
missing cervical cancer screening. In terms of age, for
every 1-year increase in age, there is a 4% likelihood
of she will have missed a cervical cancer screening
(OR = 1.04; CI = 1.02–1.04). With regard to marital sta-
tus, single women were more likely to miss cervical
cancer screening than married women (OR = 3.88;
CI = 2.18–6.89).

Moreover, women with health insurance were signif-
icantly less likely to miss cervical cancer screening
(OR = 0.26; CI = 0.17–0.38) than were women who
had no health insurance. Finally, smokers (OR = 2.24;

Table 2. Odds Ratios for Missing Breast and Cervical
Cancer Screening

Characteristic

Missed breast
cancer screening

n51979

Missed cervical
cancer screening

n52040

OR 95% CI OR 95% CI

BMI 1.01 0.99–1.03 1.02* 1.01–1.04
Age 1.03* 1.01–1.05 1.04* 1.02–1.06
Racea

Non-White 0.86 0.60–1.24 0.98 0.67–1.43

Marital statusb

Single 1.28 0.63–2.58 3.88* 2.18–6.89
Divorced/separated 1.12 0.77–1.63 1.38 0.89–2.15
Widowed 0.96 0.64–1.43 1.37 0.79–2.37
Living with partner 1.66 0.60–4.52 0.80 0.29–2.20

Educationc

High school 1.24 0.70–2.20 0.78 0.43–1.40
>High school 1.44 0.81–2.45 0.63 0.36–1.10

Geographical aread

Rural 1.51* 1.18–1.93 1.25 0.92–1.70

Health insurancee

Yes 0.22* 0.14–0.34 0.26* 0.17–0.38

Smokerf

Yes 2.36* 1.64–3.38 2.24* 1.51–3.33

Delay in health careg

Yes 2.39* 1.84–3.10 1.74* 1.28–2.37

aReference = white.
bReference = married.
cReference = less than high school.
dReference = urban.
eReference = no (health insurance).
fReference = nonsmoker.
gReference = no (delayed health care).
*Significant at p < 0.05.
CI, confidence interval; OR, odds ratio.

Table 3. Odds Ratios for Missing Breast and Cervical Cancer
Screening by Body Mass Index Categories

Characteristic

Missed breast
cancer screening

n51979

Missed cervical
cancer screening

n52040

OR 95% CI OR 95% CI

BMIa

Underweight 1.63 0.64–4.09 0.81 0.24–2.75
Overweight 0.94 0.70–1.29 0.99 0.67–1.47
Obesity class I 1.03 0.72–1.48 1.28 0.83–1.99
Obesity class II 0.86 0.54–1.34 1.43 0.87–2.34
Obesity class III 1.53 0.94–2.51 1.66 0.95–2.88

Age 1.03* 1.01–1.05 1.04* 1.02–1.06
Raceb

Non-White 0.85 0.59–1.22 0.98 0.67–1.45

Marital statusc

Single 1.22 0.61–2.45 3.98* 2.24–7.07
Divorced/separated 1.13 0.78–1.64 1.37 0.88–2.14
Widowed 0.92 0.61–1.38 1.37 0.78–2.39
Living with partner 1.63 0.60–4.44 0.82 0.29–2.25

Educationd

High school 1.20 0.68–2.13 0.80 0.45–1.43
More than high school 1.36 0.79–2.37 0.63 0.36–1.15

Geographical areae

Rural 1.52* 1.19–1.96 1.25 0.91–1.69

Health insurancef

Yes 0.22* 0.14–0.34 0.26* 0.17–0.38

Smokerg

Yes 2.28* 1.58–3.27 2.22* 1.49–3.30

Delay in health careh

Yes 2.39* 1.84–3.11 1.74* 1.27–2.37

aReference = normal/healthy.
bReference = white.
cReference = married.
dReference = less than high school.
eReference = urban.
fReference = no (health insurance).
gReference = nonsmoker.
hReference = no (delayed health care).
*Significant at p < 0.05.
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CI = 1.51–3.33) and those who delayed seeking health
care (OR = 1.74; CI = 1.28–2.37) were more likely to
miss their cervical cancer screening than nonsmokers
and those who did not delay. Race and geographical
area were not significant predictors of missing cervical
cancer screening (Table 2).

Discussion
We sought to explore whether BMI was associated with
breast and cervical cancer screening among a commu-
nity sample of women in Texas. Our findings indicated
a weak association between an increase in BMI and
missing cervical cancer screening, and no association
between BMI and missing breast cancer screening.

There are currently conflicting findings of the asso-
ciation between BMI and breast and cervical cancer
screening. Contrary to our results, in a Canadian
study, the prevalence of cervical cancer screening in
women was significantly less likely in women who
were overweight/obese than those of normal weight.42

The findings are similar to U.S. data where marginally
significant odds of having a routine cervical cancer
screening decreased among women who were over-
weight/obese.43 In a population-based sample in a
large population in the U.S. to assess whether receiving
preventative services were related to BMI, women
who were extremely obese (‡40.0) received lower
mammograms and Paps overall.44

However, similar to our results, a U.S. study found
that BMI was not significantly associated with mam-
mography even though it was for breast exams and
pap smears.37 One major difference between our
study and previously mentioned studies is that BMI
was divided into categories; therefore, we analyzed
BMI as a continuous variable and in categories.

When divided into categories (Table 3), BMI was no
longer a significant predictor of missing breast or cer-
vical cancer, contrary to previously mentioned stud-
ies.37,44 However, it is important to note that
categorizing variables may lead to loss of information,
and statistical power is often reduced.45 There are cur-
rently limited recent studies highlighting the associa-
tion between BMI and breast and cervical cancer
screening.

Despite high cervical cancer mortality rates in some
racial minorities,3 in this study, race was not associated
with missed cervical cancer screenings; this finding
may be due to previous efforts to increase screening
among minority groups.46–48 However, women who
are White were less likely to miss breast cancer screen-

ing than women who were non-White. Women who
are Black may face anxiety in the health care setting
due to the threat of negative stereotyping.49

These findings align with the results of several other
studies. For instance, increased age has been associated
with missed breast and cervical cancer screenings,50,51

as has a lack of health insurance.52 Furthermore, resi-
dents in rural areas are more likely to miss breast can-
cer screenings, and being single is a strong predictor of
missed cervical cancer screenings.52 The decreased
likelihood of nonsmokers missing breast and cervical
cancer screenings have also been confirmed in other
studies,50 and smoking is a known risk factor for breast
and cervical cancer.50,53

Finally, studies have shown an association between
women who are less educated and their likelihood of
missing a cervical cancer screening, thereby revealing
the disparities resulting from differences in socioeco-
nomic status; those women who are less educated
perhaps have less knowledge about these medical
screenings and their ability to prevent cancer.50,51

Interpretation of these results has several limitations.
First, the BVHA data are self-reported and thus prone
to recall bias when answering several of the questions.
Second, the survey did not ask for the reasons women
missed screenings; therefore, we could only speculate
on plausible reasons based on existing literature.
Third, even after controlling for potential confounders,
we could not rule out other underlying diseases that
may have led to missed screening.

Finally, since the BVHA data are cross-sectional, we
cannot generalize this to the whole population, nor can
we establish long-term patterns. Despite these limita-
tions, our study has several strengths. First, it adds to
the existing literature by exploring the relationship be-
tween BMI and cancer screening. Second, our study
contributes to the sparse literature on factors associated
with cancer screening among semiurban populations;
our sample size was large and representative of
south-central Texas. Last, our study utilized commu-
nity health assessment data, thus providing evidence
of potential leverage points for increasing cancer
screening rates in the Brazos Valley.

Conclusion
This study found that BMI may be a weak but impor-
tant predictor of cancer screening behavior for women,
particularly for cervical cancer screening. Breast cancer
(mammography) and cervical cancer (Pap test) screen-
ing are effective in reducing mortality and morbidity in
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women. Although breast and cervical cancer screening
should be the objective for all women, additional
screening efforts should be targeted toward women
with higher BMI. Based on the increased risk of breast
and cervical cancer for overweight and obese women, it
is important that more women meet the recommended
screening guidelines stipulated by USPHTF.

Additional research is needed to explore specific rea-
sons why women do not get these vital screenings. Pub-
lic health efforts should be directed at promoting breast
and cervical cancer screening behavior among women
who are obese or overweight. The findings of this pres-
ent study have useful implications for policymakers,
health care professionals, and researchers in designing
and implementing efforts to promote breast and cervi-
cal cancer screenings in this population.
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