
© Translational Cancer Research. All rights reserved. Transl Cancer Res 2016;5(Suppl 5):S983-S992 tcr.amegroups.com

Original Article 

Racial/ethnic disparities, body weight, and psychosocial 
antecedents that predict women’s failure to meet Pap test 
screening national recommendations

Rachel Mahas1, Jiunn-Jye Sheu2, Shipra Singh2, Timothy Jordan2, Andrew Geers3

1College of Nursing and Health, Madonna University, Livonia, MI, USA; 2School of Population Health, 3Department of Psychology, University of 

Toledo, Toledo, OH, USA

Contributions: (I) Conception and design: All authors; (II) Administrative support: All authors; (III) Provision of study materials or patients: All 

authors; (IV) Collection and assembly of data: All authors; (V) Data analysis and interpretation: All authors; (VI) Manuscript writing: All authors;  

(VII) Final approval of manuscript: All authors.

Correspondence to: Jiunn-Jye Sheu, PhD, MSPH, MCHES. School of Population Health, University of Toledo, 2801 W. Bancroft Street, MS#119, 

Toledo, OH 43606-3390, USA. Email: Jiunnjye.sheu@utoledo.edu.

Background: The economic burden associated with cervical cancer in the U.S. is estimated 300–400 million  
dollars in direct costs. Healthy People 2020 Objective C-15 points the nation’s aim to increase the 
proportion of adult women who receive a cervical cancer screening to 93%. To identify the associated factors 
that can help increase Pap test, this study examined the predictors of failure to meet USPSTF Pap test 
recommendation among adult women.
Methods: We analyzed the 2014 National Cancer Institute’s nationally representative Health Information 
National Trends Survey (HINTS) 4 Cycle 4 data (N=3,677). Adult women who were 21 to 65 years of age 
and not diagnosed with cervical cancer were included in this analysis. Stepwise multiple logistic regression 
was conducted to predict the behavioral and demographic factors associated with failure to meet USPSTF 
Pap test recommendation.
Results: Women with the following characteristics tend to fail to meet the Pap test national 
recommendation with statistical significance: (I) being Asian or White (vs. Hispanic); (II) being underweight 
or of normal weight (vs. overweight/obese); (III) having more symptoms of depression and anxiety within 
the past two years; (IV) never being diagnosed with cancer; (V) fail to meet USPSTF mammography 
recommendation (vs. met); (VI) having last routine check-up by a doctor more than 2 years (vs. within 2 years);  
(VII) being older than 35 (vs. aged 21–35); (VIII) being single, divorced/separated, or widowed (vs. married/
living as married); and (IX) having less education (vs. college graduate or more).
Conclusions: This study identified racial/ethnic disparities in women who failed to meet the Pap 
test screening national recommendation. Additionally, symptoms of depression and anxiety and being 
underweight or of normal weight (vs. overweight) were identified as significant predictors to failing to meet 
Pap test screening national recommendations. These findings may be used to identify future cervical cancer 
screening priority populations and direction for further intervention.
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Introduction

Cervical cancer is the second most common cancer among 
women in developing countries with an estimated 445,000 
new cases in 2012 and accounting for a 7.5% of female 
cancer mortality (1). During 2008–2012 the cervical cancer 
incidence rate was 7.7 per 100,000 women per year and 
mortality from the disease was 2.3 per 100,000 persons 
per year (2). By the American Cancer Society’s estimation, 
in 2016, 12,990 American women will be diagnosed 
with cervical cancer and 4,120 women will die from the 
disease (3). Further, certain racial and ethnic groups have 
experienced disproportionately higher rates of cervical 
cancer than Caucasians. The uncorrected rate for cervical 
cancer per 100,000 women by race/ethnicity is: 4.0 in 
African American, 2.5 in Hispanic and 2.1 in White (2).

Over the last 50 years the Papanicolaou (Pap) test 
has been considered an effective screening tool for early 
diagnosis of cervical cancer (4). The U.S. Preventive Service 
Task Force (USPSTF) recommends a Pap test every three 
years for women ages 21–65 (5). However, from 2008 to 
2013 cervical cancer screening rates declined from 84.5% 
to 80.7% (6). Such a decrease in screening is concerning, 
particularly when the nation’s Healthy People 2020 cervical 
cancer screening target of 93% has yet to be met (7).

With the aims of reducing morbidity and mortality 
of cervical cancer, a considerable amount of research has 
focused on understanding the factors that predict Pap test 
screening behaviors (8-10). Researchers had utilized several 
theoretical frameworks, including the Health Belief Model 
(10-14), Transtheoretical (15), and Protection Motivation 
Theory (8) to explore factors that promote/prohibit 
receiving Pap test. These studies have identified several 
factors that are associated with cervical cancer screening: 
age—women ages 25–44 were more likely to receive a Pap 
test than those 45 years old or more (13); knowledge—
knowing about Pap tests were positively associated with 
Pap test obtainment (16); education level—women with 
12 years or more of education had higher likelihood of 
receiving a Pap (17); number of sex partners—women who 
had more than one sexual partners had a smaller likelihood 
of receiving a Pap test (9); use of contraceptives—women 
who used contraceptives were more likely to receive a Pap 
test (18); perceived severity—women who believed that had 
a higher perceived severity of getting cervical cancer had 
a higher likelihood of receiving a Pap test (11); perceived 
barriers—women who had higher perceived barriers to 
getting screened were less likely to receive a Pap test (11,13); 
and perceived risk—women who perceived themselves more 

at risk for developing cervical cancer were more likely to 
receive a Pap test (19). These findings demonstrated the 
multidimensional nature of Pap test screening behaviors. 

Body mass index (BMI) has also been identified to be 
associated with low Pap test screening adherence (20-
23). Research has shown that women with a BMI >30 
kg/m2 were less likely to receive a Pap test than women 
who had a BMI <30 kg/m2 [odds ratio (OR) =0.67; 95% 
confidence interval (CI), 0.49–0.93] (20). Also, Ferrante 
and colleagues (21) have identified that women with a 
BMI >30 kg/m2 were less likely to follow through with a 
physician’s Pap test recommendation than women with a 
BMI 18.5 to <25 kg/m2. Compared with individuals BMI 
18.5 to <25 kg/m2, women who had a BMI ≥40.0 kg/m2  
were less likely to undergo Pap test screening (RR =0.94; 
95% CI, 0.87–0.99). The majority of these studies examined 
the association of Pap test screening behavior in women 
with a BMI >30 kg/m2 in relation to women with a BMI 
18.5 to <25 kg/m2 (20-22) or did not include those classified 
as underweight individuals in the analysis (21,22).

Recent research also suggests that worry, depression, 
and anxiety, may also affect an individual’s adoption of a 
health protective behavior (24,25). Findings by Kelly and 
colleagues (26) showed that increased worry about cancer 
was negatively associated with regular Pap test screening 
(OR =0.41; 95% CI, 0.19–0.88). Additionally, a few studies 
have examined the association of diagnosed psychological 
disorders on Pap test screening behavior. A systematic 
literature review indicated that women with mental illness 
were less likely to have had cervical cancer screenings than 
those without a mental health diagnoses (24). Research has 
shown that women with serious psychological distress (SPD) 
had significantly lower odds to obtain Pap smear than those 
without SPD (OR =0.59; 95% CI, 0.45–0.77) (25). Another 
study identified that schizophrenia was negatively associated 
with having a Pap test (OR =0.70; 95% CI, 0.65–0.75) (27).  
As part of their limitations, these studies have been 
criticized for using small sample sizes and including only 
participants with diagnosed mental disorders, thereby 
omitting individuals who are under or undiagnosed with 
mental illness (24,25,28).

The purpose of this study was to predict the behavioral 
and demographic factors associated with failure to meet 
Pap test screening national recommendations. To our 
knowledge, no study has examined factors in predicting 
women’s failure to meet Pap test screening national 
recommendations, especially when individuals with BMI 
classified as underweight and normal weight or with anxiety 



© Translational Cancer Research. All rights reserved. Transl Cancer Res 2016;5(Suppl 5):S983-S992 tcr.amegroups.com

S985Translational Cancer Research, Vol 5, Suppl 5 October 2016

and depression. These two psychological states usually 
coexist and are the most common mental disorders present 
in the population (29). 

Previous research has examined Pap test screening 
behaviors among African Americans and Hispanics (30). 
To our knowledge, there is a dearth of research exploring 
Pap test screening behaviors among Asian Americans. 
This is concerning as an analysis by Healthy People 2020 
have indicated that, compared with other race/ethnicities 
including African American (82.3%), Asian American 
women are getting screened the least (70.5%) (7). Our 
study adds to current literature through the examination 
of four major race/ethnic groups, Asian American, African 
Americans, Hispanics, and Whites, on the proportion of 
failure to meet Pap test screening recommendations.

Methods

Since 2003, the National Cancer Institute’s (NCI) Health 
Information National Trends Survey (HINTS) has been 
gathering data for the usage of cancer-related information 
by the public. The survey has multiple roles including 
providing updates on trends in health needs and information 
opportunities, assessing cancer communication approach 
and use, and providing information about perceived cancer 
risk (31). During 2012 to 2014 HINTS has had four cycles.

We analyzed latest HINTS 4 Cycle 4 data, out of a 
nationally representative sample of U.S. adults (N=3,677). 
The HINTS 4 sample design consisted of a two-stage mail 
survey, using the Next Birthday Method for respondent 
selection (32). A total of four mailings were sent out as 
part of Cycle 4, with data collection beginning in August 
2014 and ending in November 2014. Reminder postcards 
were sent after the first mailing, and only non-respondents 
received subsequent survey mailings. The detailed 
methodology was published elsewhere (32). 

Measures 

The outcome variable of this study is whether a woman 
failed to meet the national recommendations for Pap test 
screening. In HINTS 4 Cycle 4, Pap test screening behavior 
was measured by asking participants: “How long ago did 
you have your most recent Pap test to check for cervical 
cancer?” Possible responses for this question include: “A 
year ago or less”, “More than 1, up to 2 years ago”, “More 
than 2, up to 3 years ago”, “More than 3, up to 5 years ago”, 
“More than 5 years ago”, and “I have never had a Pap test”. 

This question was dichotomized to indicate whether women 
21 to 65 years old met the Pap test recommendation of  
≤3 years since the most recent screening (5) or failed to 
meet the national recommendation.

Through bivariate examination of the HINTS 4 
Cycle 4 with consideration of health behavior theories 
such as Health Belief Model, Social Cognitive Theory, 
Integrated Behavioral Model, and Protection Motivation 
Theory, possible psychosocial and demographic correlates 
of meeting the Pap test national recommendation were 
identified and examined. These potential variables included 
questions from multiple sections in HINTS 4 Cycle 4: 
Looking for Health Information, Your Health Care, Medical 
Research, Your Overall Health, Women and Cancer, Screening 
for Cancer, Beliefs about Cancer, and demographics.

Three items from the section Looking for Health 
Information include—(I) “Based on the results of your most 
recent search for information about cancer, how much do you 
agree or disagree with each of the following statements?”: (i) 
it took a lot of effort to get the information you needed; (ii) 
you felt frustrated during your search for the information; 
(iii) you were concerned about the quality of the information; 
and (iv) the information you found was hard to understand 
(measured on a 4-point Likert scale from strongly agree 
to strongly disagree). (II) Confidence in getting advice or 
information about cancer (measured on a 5-point Likert 
scale from completely confident to not confident at all). (III) 
Trust information about cancer from each of the following: 
(i) from a doctor; (ii) from family; (iii) from newspapers or 
magazines; (iv) from the radio; (v) from the internet; (vi) from 
the television; (vii) form the government; (viii) from charities; 
and (ix) from religious organizations (measured on a 4-point 
Likert scale from not at all to a lot).

One item from the section on Your Health Care was analyzed. 
The questions asked women about the last time they visited 
a doctor for a routine checkup. The response options include 
within past year, within past 2 years, within past 5 years, 5 
or more years ago, don’t know, and never. Responses were 
dichotomized as two years or less and more than two years.

Within the Medical Research section, two questions 
regarding if participants believe health behaviors (e.g., diet, 
exercise and smoking) and genetics determine if an individual 
develops cancer were examined. These items were measured 
on a 4-point Likert scale ranging from not at all to a lot.

Six items were evaluated from the Your Overall Health section, 
covering participant’s perceived general health (excellent to 
poor), confidence to take care of her own health (measured on a 
5-point Likert scale from completely confident to not confident 
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at all), height and weight, emotional support, social support, 
and anxiety and depression. Height and weight were used to 
calculate the BMI of women. These values were then used 
to classify respondents as underweight (<18.5 kg/m2), normal 
weight (18.5–24.9 kg/m2), overweight (25.0–29.9 kg/m2),  
and obese (≥30.0 kg/m2) (33).

Anxiety and depression were measured via a four-item 
inventory called the Patient Health Questionnaire (PHQ-4).  
The PHQ-4 draws two items measuring anxiety from 
the Generalized Anxiety Disorder-2 scale (GAD-2) and 
two items measuring depression from the ‘Patient Health 
Questionnaire-2’ (PHQ-2) (29). HINTS 4 Cycle 4 asked 
participants to indicate on a 4-point scale: (I) nearly every 
day; (II) more than half the days; (III) several days; and  
(IV) not at all if they had been bothered by any of the 
following problems over the past two weeks—(I) to measure 
anxiety: (i) feeling nervous, anxious, or on edge; and (ii) 
not being able to stop or control worrying. And (II) to 
measure depression: (i) having little interest or pleasure in 
doing things; and (ii) feeling down, depressed, or hopeless. 
The PHQ-4 has a proper internal reliability higher than  
0.80 (29). The PHQ-4 score was calculated as the sum of 
the depression and anxiety responses and used to classify the 
severity of participants’ anxiety and depression on a scale 
ranging from none, mild, moderate and severe.

Three items from Women and Cancer portion of the survey 
were examined. Participants were asked whether or not a doctor 
has told them they could choose to have a Pap test. Additionally, 
women were asked about their most recent mammography. 
This item was dichotomized to indicate whether women 
≥50 years old met the U.S. Preventive Services Task Force 
mammography screening recommendation of ≤2 years  
since most recent screening (34) or failed to meet national 
recommendation of >2 years since most recent screening.

Only one question related to human papillomavirus 
(HPV) vaccine was evaluated from the Screening for Cancer 
section. This item asked women if they ever heard of the 
cervical cancer vaccine or HPV shot.

Within the Beliefs about Cancer section three questions 
were examined. The respondents were asked to indicate true 
or false if medical tests or exams (including Pap tests) can 
check for early signs of cancer. Other items of this section that 
were evaluated included: if women had ever been diagnosed 
with cancer (yes/no), perceived likelihood of getting cancer 
(measured on a 5-point Likert scale from very unlikely to very 
likely), and worry about getting cancer (measured on a 5-point 
Likert scale from not at all to extremely). Demographics 
variables examined in the study included age, marital status, 
income range, education level, and race/ethnicity.

Statistical procedure

Analyses were conducted using Statistical Package for the 
Social Sciences (SPSS), version 21.0. Cases were selected to 
include women ages 21–65 years old, who had no history 
of cervical cancer. All missing values were excluded from 
the analyses and a population weighting factor from the 
HINTS data set was applied.

Descriptive statistics were used to summarize demographic 
characteristics of survey respondents to include frequencies 
and percentages. Bivariate analyses including odds ratio (OR), 
Chi-square, and independent sample t-test were performed 
to evaluate the relationships between failing to meet Pap test 
screening national recommendations and the explanatory 
variables. Stepwise multiple binary logistic regression was 
conducted to identify the significant predictors of failing to 
meet Pap test screening national recommendations among 
women aged 21–65 who never had cervical cancer.

Results

Of the 3,677 individual respondents to HINTS 4 Cycle 4, 
1,521 women were included in the study after excluding 
males, women who were younger than 21 or older than 65, 
and women who had cervical cancer. After applying the 
population weighting factor, the demographic information 
of the sample showed that Asian American (30.0%) and 
White women (20.9%) had higher proportions of failing 
to meet Pap test screening national recommendations 
compared to African American (15.8%) and Hispanic 
women (15.4%). Furthermore, analyses indicated that 
more women aged 50–65 failed to meet Pap test screening 
national recommendations (22.2%) when compared to 
women of 36–49 years (16.8%) and of 21–35 years (15.9%). 

The majority of women were Caucasian (63.7%), 
married or living as married (56.9%), was ages 21–35 years 
old (36.2%), had some college level or more education 
(70.9%), and had an income of $35,000 or more (64.1%). 
The prevalence of women who failed to meet Pap test 
screening national recommendations was 20%.

Table 1 summarizes the bivariate OR and their 95% 
confidence intervals (CI) for the demographic characteristics 
associated with failing to meet the Pap test screening 
national recommendation. Analyses indicated that women 
who are classified as underweight are about 13 times more 
likely to have failed to meet the Pap test recommendation 
(OR =12.706; 95% CI, 12.648–12.764) than obese women. 
Additionally, bivariate results indicate that women who have 
never had cancer were about 1.5 times more likely to have 
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failed to meet the Pap test recommendations (OR =1.481; 
95% CI, 1.477–1.485) than those who had ever had cancer.

Women who had less than a high school education 
were approximately 3 times more likely to have failed to 
meet the Pap test recommendation (OR 3.44; 95% CI, 
3.434–3.446) than those had a college degree or higher. 
Women who were widowed or single, never been married 
were about 2 times more likely to have failed to meet the 
Pap test screening national recommendations (OR =2.066; 
95% CI, 2.060–2.072; OR =1.925; 95% CI, 1.923–1.927; 
respectively) than those who were married or living as 
married. Women aged 50–65 were about 1.5 times more 
likely to have failed to meet the Pap test screening national 
recommendation (OR =1.508; 95% CI, 1.506–1.510) than 
women aged 21–35.

All variables that were significant in the bivariate analyses 
were included in the multivariate analyses. Table 2 showed 
the set of behavioral, demographic, and psychological 
predictors that are significantly correlated with women’s 
failure to meet the Pap test recommendation. When 
examining race/ethnicity, results showed that Asian women 
were about 3 times more likely to have failed to meet Pap 
test screening national recommendations (OR =3.176; 95% 
CI, 3.165–3.187) than Hispanic women. White women 
were around 2 times more likely to have failed to meet Pap 
test screening national recommendations (OR =1.819; 95% 
CI, 1.815–1.823) than Hispanic women. 

Women who had a routine check up with their doctor 
more than two years were about 11 times more likely to fail 
to meet the Pap test screening national recommendations 
(OR =11.017; 95% CI, 10.998–11.035) than women who 
had a recent routine check-up within two years. Results 
also showed that women who were underweight were 
about 7 times more likely to fail to meet the Pap test 
screening national recommendations than women who 
were overweight/obese (OR =6.629; 95% CI, 6.593–6.665). 
Further, participants classified as normal weight were 
more likely to fail to meet the Pap test screening national 
recommendations than women who were overweight/obese 
(OR =1.392; 95% CI, 1.389–1.395).

Women who failed to meet USPSTF’s mammography 
recommendation were about 5 times more likely to fail to 
meet the Pap test screening national recommendations (OR 
=5.128; 95% CI, 5.116–5.141) than women who met the 
mammography screening recommendation. Additionally, 
women with higher PHQ-4 scores were more likely 
to have failed to meet the Pap test screening national 
recommendations (OR =1.326; 95% CI, 1.325–1.327) than 
women with lower scores.

Further, those who had less than high school education 
were about 3 times more likely to have failed to meet Pap 
test screening national recommendations than women who 
had a college or higher degree (OR =2.973; 95% CI, 2.966–
2.981). Additionally, women whose age ranged in 50–65 
were about three times (OR =2.928; 95% CI, 2.921–2.936)  
more likely to have failed to meet Pap test screening 
national recommendations than women aged 21–35. Also, 
women who were single, never married were about 2.5 times  
more likely to have failed to meet Pap test screening 
national recommendations (OR =2.477; 95% CI, 2.472–
2.482) than women who were married or living as married. 
Results also showed that individuals who indicated that they 
never had cancer were more likely to have failed to meet 
Pap test screening national recommendations (OR =1.205; 
95% CI, 1.202–1.209) than those who ever had cancer. The 
combination of the above-mentioned predictors can explain 
20% (Cox & Snell R2) or 33.4% (Nagelkerke R2) of the 
variance when predicting adult woman’s failure to meet the 
Pap test screening national recommendations.

Conclusions/discussion

The purpose of this study was to identify behavioral, 
demographic, and psychological factors predicting adult 
women’s failure to meet Pap test screening national 
recommendation in a nationally representative sample. 
To our knowledge, this is the first study to look at the 
determinants of failing to meet the Pap test screening 
national recommendations. This study identified a 2% 
drop in self-reported Pap test screening rate from 2013 (6), 
highlighting the need for identifying factors that influence 
the adoption of this health screening behavior. 

This current study identified racial/ethnic disparities in 
failing to meet Pap test screening recommendations. Both 
Whites and Asian Americans had a higher likelihood of 
failing to meet Pap test screening recommendations than 
Hispanic Americans. This is an interesting finding as, above 
any other race/ethnicity, White women are often seen to 
meet most screening recommendations. The majority of 
individuals in this study were White and married/living as 
married. Because having multiple sex partners is a risk for 
developing cervical cancer; one can assume that Whites who 
are married/living as married do not think it is necessary to 
have a Pap test since they are monogamous.

Prior studies have identified health care utilization 
barriers faced by Asian American women, including 
financial, cultural attitude, physical, and language (35). 
These barriers may play a significant role in Asian 
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Table 1 Demographic factors associated with failure to meet USPSTF Pap test screening national recommendations

Demographics %

Pap test recommendation

OR 95% CIMet Not met

n % n %

Income ($)

0 to 14,999 15.4 10,388,083 75.8 3,310,323 24.2 1.686 1.683–1.688

15,000 to 34,999 20.6 12,856,986 67.7 6,135,723 32.3 2.524 2.521–2.528

35,000 to 74,999 31.9 25,339,570 84.9 4,518,618 15.1 0.943 0.942–0.945

75,000 and above 32.2 25,375,460 84.1 4,797,553 15.9 1.0 (ref)

Education

Less than high school 10.4 6,249,528 67.4 3,020,504 32.6 3.440 3.434–3.446

High school graduate 18.6 12,919,296 75.9 4,102,774 24.1 2.260 2.257–2.264

Some college 32.3 22,939,488 75.9 7,299,515 24.1 2.265 2.262–2.268

College graduate or more 38.6 31,838,020 87.7 4,472,847 12.3 1.0 (ref)

Race/ethnicity

Hispanic 15.5 11,681,661 84.6 2,125,689 15.4 1.0 (ref)

White 63.7 45,522,446 79.1 12,055,070 20.9 1.455 1.453–1.458

African American 13.8 10,113,390 84.2 1,894,315 15.8 1.029 1.027–1.032

Others 3.0 2,300,576 84.4 425,004 15.6 1.015 1.012–1.019

Asian 4.1 2,573,213 70.0 1,104,463 30.0 2.359 2.352–2.365

Marital status

Married/living as married 56.9 44,202,203 83.6 8,678,675 16.4 1.0 (ref)

Divorced/separated 9.1 6,837,941 80.7 1,630,688 19.3 1.215 1.212–1.217

Widowed 2.7 1,834,186 71.1 744,075 28.9 2.066 2.060–2.072

Single, never been married 31.3 20,827,007 72.6 7,872,290 27.4 1.925 1.923–1.927

Age 

21–35 36.2 27,446,112 84.1 5,187,004 15.9 1.0 (ref)

36–49 30.1 22,292,106 83.2 4,511,049 16.8 1.071 1.069–1.072

50–65 33.7 23,390,799 77.8 6,665,247 22.2 1.508 1.506–1.510

BMI (kg/m2)

<18.5 1.1 253,843 26.6 701,909 73.4 12.706 12.648–12.764

18.5–24.9 15.7 10,395,133 74.8 3,505,608 25.2 1.550 1.547–1.552

25.0–29.9 28.9 20,577,316 80.1 5,122,144 19.9 1.144 1.142–1.145

≥30.0 54.3 40,009,136 82.1 8,707,058 17.9 1.0 (ref)

Never had cancer

Yes 94.3 69,728,338 79.4 18,142,952 20.6 1.481 1.477–1.485

No 5.7 4,478,126 85.1 786,791 14.9 1.0 (ref)

Note: n=1,521, weighted n=94,865,346. OR, odds ratio; CI, confidence intervals.
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women’s failure to meet Pap test screening national 
recommendations. Future research is suggested to identify 
barriers faced by Asian Americans that lead to failure to 
meet Pap test screening recommendations. Additionally, 
since this group is one of the fastest growing populations 

in the United States, developing culturally competent 
interventions is imperative.

Among the behavioral predictors, this study examined 
associated factors in predicting women’s failure to meet 
the Pap test recommendation. Analyses revealed that 

Table 2 Logistic regression showing behavioral, psychological, and demographic predictors of failure to meet USPSTF Pap test screening 
national recommendations

Explanatory variable β SE OR 95% CI

Had routine checkup with a doctor more than 2 years (vs. within 2 years) 2.399 0.001 11.017 10.998–11.035

BMI (kg/m2)

<18.5 1.895 0.003 6.629 6.593–6.665

18.5–24.9 0.331 0.001 1.392 1.389–1.395

≥ 25 1.0 (ref)

Did not meet USPSTF mammography recommendations (vs. met 
recommendations)

1.635 0.001 5.128 5.116–5.141

Race/ethnicity

Hispanic 1.0 (ref)

White 0.598 0.001 1.819 1.815–1.823

African American 0.392 0.002 1.480 1.475–1.484

Others 0.291 0.003 1.338 1.331–1.346

Asian 1.156 0.002 3.176 3.165–3.187

Education level

Less than high school 1.090 0.001 2.973 2.966–2.981

High school graduate 0.377 0.001 1.458 1.455–1.461

Some college 0.058 0.001 1.060 1.058–1.062

College graduate or more 1.0 (ref)

Age 

21–35 1.0 (ref)

36–49 0.748 0.001 2.112 2.107–2.116

50–65 1.074 0.001 2.928 2.921–2.936

Marital status

Married/living as married 1.0 (ref)

Divorced/separated 0.121 0.001 1.129 1.126–1.131

Widowed 0.537 0.002 1.712 1.705–1.718

Single, never been married 0.907 0.001 2.477 2.472–2.482

PHQ-4 score 0.282 <0.001 1.326 1.325–1.327

Never had cancer (vs. ever had cancer) 0.187 0.002 1.205 1.202–1.209

Note: n=1,252, Cox & Snell R2=0.200, Nagelkerke R2=0.334. OR, odds ratio; CI, confidence intervals.
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women who were in the underweight and normal weight 
categories were more likely to have failed to meet Pap 
test screening national recommendations than those who 
are overweight/obese. Prior research used normal weight 
and/or underweight as reference groups (21,22,36). Some 
studies have also dichotomized body weight (20), combined 
underweight with normal weight individuals (36), and 
even excluded those who were underweight (21). In order 
to assess the proper associations of body weight on Pap 
test screening behavior caution should be exercised in 
combining BMI classifications. The current study suggests 
that proportions be examined before assigning reference 
groups and combining BMI groups. 

In contrast, other studies identified that overweight/obese 
women had lower rates of Pap test screening (21,22). One can 
speculate that underweight women may perceive themselves 
as healthy and not being at risk for cervical cancer. Also, body 
image issues may hinder underweight individuals to seek a 
Pap test. Similarly, normal weight women may also consider 
themselves not susceptible to developing cervical cancer and 
therefore not seek Pap test screening. 

This study also examined symptoms of depression and 
anxiety through a brief screening tool. Other studies examining 
Pap test screening behaviors had assessed only depression 
(20,37) without including anxiety measures. Results of this 
study indicated that women who had higher PHQ-4 scores 
were more likely to have failed to meet Pap test screening 
national recommendations. This finding is consistent with 
the previous studies on the negative association of symptoms 
of depression with cervical cancer screening (20,38) and 
highlights the need for intervention efforts to increase Pap test 
screening behaviors in this population. 

Among the demographic predictors, this study showed 
a similar tendency in the association between women’s 
age and receiving Pap test from previous research which 
reported that women ages 25–44 were found more likely to 
receive a Pap test than those 45 years old or more (13). This 
current study showed women aged 50-65 tended to fail to 
meet Pap test screening national recommendations than the 
younger age groups.

As exhibited in prior research (39), women with 12 years 
or more of education had higher likelihood of receiving 
a Pap test. Similarly our study found women who had 
less than high school education tended to fail to meet the 
Pap test recommendations. Unlike previous studies that 
exhibited married women tend not to receive Pap test than 
unmarried women (17), our research showed that women 
who were single and widowed had a higher likelihood to fail 
to meet Pap test screening national recommendations than 

those who were currently married.
Another strength of this study is the assessment of the 

association between meeting the mammography screening 
recommendation and the Pap test recommendation. 
Findings indicated that women who failed to meet 
mammography-screening recommendation had a higher 
likelihood to fail to meet Pap test screening national 
recommendations. Moreover, the Healthy People 2020’s 
unmet goals of mammography (81.1%) (40) and Pap test 
(93%) (7) screening rates suggest the warranted needs to 
promote women receiving both types of cancer screenings. 
As our results show, women whose check up with a doctor 
were 2 years or longer had a higher likelihood of failure 
to meet Pap test screening national recommendations. 
If women are not going to the doctor then they are not 
getting screened. Identifying the barriers associated 
with women not visiting the doctor may be key in them 
not adopting health-screening behaviors. Research has 
identified that fear, worry, and other negative psychological 
states may prevent women from being screened (26,41,42). 
Our findings of the association of symptoms of depression 
and anxiety with failure to meet Pap test screening 
recommendations may also be a reason why women are 
failing to meet mammography-screening recommendations. 

This study had notable limitations. This utilization of the 
secondary data from HINTS 4 Cycle 4 is delimited to the 
available variables. Important psychosocial variables such as 
attitudes, subjective norms, perceived control, self-efficacy 
and alike are not examined. In addition, self-reported data 
were collected and may have led respondents to under- and 
over-report, or experience imperfect recall of their Pap 
test screening date. Additionally, the social desirability bias 
associated with reporting depression and anxiety symptoms 
should be considered when interpreting the PHQ-4 results.

The present study makes significant contributions to 
understanding attributes in women’s failure to meet Pap 
test screening national recommendations, particularly the 
influences of racial/ethnic disparities and body weight. Future 
research is suggested to explore the relationships between 
other cancer screening behaviors and the factors in Looking 
for Health Information, Your Health Care, Medical Research, Your 
Overall Health, Women and Cancer, Screening for Cancer, Beliefs 
about Cancer, and demographics. Interventions to increase 
Pap test screening rates among Asian American women, 
women with a BMI <18.5 kg/m2 or 18.5 to <24.9 kg/m2, and 
women with symptoms of depression and anxiety would be 
valuable. Furthermore, the utilization of a health behavior 
theory such as the Integrated Behavioral Model in researcher-
initiate study with original survey data is suggested.
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