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Introduction: The purpose of this study was to assess the relationship between having a personal
health care provider and adequate cervical and breast cancer screening behavior.

Methods: Cross-sectional data were obtained from the 2004 Behavior Risk Factor Surveillance Sys-
tem. For cervical cancer, female respondents 18 years of age and older who did not have hysterectomy
were included (n � 130,359); for breast cancer, female respondents 40 years of age or older were in-
cluded (n � 129,929). Multiple logistic regression analyses were performed to determine the associa-
tion between having a personal health care provider, specific demographics, and health insurance status
with adequate cervical and breast cancer screening behavior.

Results: Approximately 9% and 14% of the study population for the breast cancer and cervical cancer
analyses, respectively, did not have a personal health care provider. Having at least one personal health
care provider was significantly associated with adequate cervical cancer screening behavior (odds ratio,
2.37; 95% CI, 2.08–2.70) and breast cancer screening behavior (odds ratio, 2.86; 95% CI, 2.54–3.24)
in multivariate analyses. Both multivariate analyses were adjusted for age, race/ethnicity, education,
income, and health insurance.

Conclusion: Having at least one personal health care provider was associated with adequate cervical
and breast cancer screening behavior. Efforts to increase primary care access are a necessary part of the
plan to increase preventive health services utilization. (J Am Board Fam Med 2010;23:75–81.)

Despite spending $2 trillion per year (16% of gross
domestic product) on health care, the US health
care system faces challenges related to uninsured
people (approximately 45 million), access to care,
high cost, and racial/ethnic health care inequities.1

The US ranks lowest in patient satisfaction and

health indicators among developed countries, high-
lighting a need for health care reform.2 Reports
from other countries have shown that primary care
physicians are one of the most important resources
for providing high-quality health care.1 The Insti-
tutes of Medicine promulgates the importance of
primary care in disease prevention, health promo-
tion, and early detection of illnesses,3 which is ev-
idenced by numerous studies.4 Primary care’s im-
pact has been especially highlighted in relation to
preventive services utilization and cancer screen-
ing. However, it remains unclear whether health
insurance status and having a primary care physi-
cian are independently related or interrelated to
adequate cancer screening.5–7

Cervical and breast cancers cause a significant
health burden among women, representing 34% of
newly diagnosed cancers and 16% of all cancer
deaths in United States.5 Although screening rates
for cervical and breast cancer have been increasing,
they are still far from optimal.5 Moreover, the 2003
National Health Care Disparities Report and the
recent Surveillance Epidemiology and End Results
Cancer Statistics Review found that minorities are
less likely to receive cancer screening and have
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higher death rates.8,9 One predictor of adequate
cervical cancer screening has been access to pri-
mary care physicians.10,11

The purpose of this study was to assess the
association between having a personal health care
provider (PHP) and adequate cervical and breast
cancer screening after controlling for age, race/
ethnicity, education, income, and health insurance
status using data from the 2004 national Behavioral
Risk Factor Surveillance System (BRFSS).

Materials and Methods
The BRFSS is a state-based surveillance system
conducted by the Centers for Disease Control and
Prevention. Trained interviewers collected self-re-
ported data from a random sample of civilian, non-
institutionalized adults (one per household)
through a telephone interview. The questionnaire
included (1) a core component; (2) optional mod-
ules; and (3) questions added by the state. The core
component was a standard set of 119 questions
asked by all states; the optional modules were ques-
tions on specific topics that states elected to include
as part of their questionnaires. The 2004 median
response rate was 52.7%.

Inclusion Criteria
The study included female respondents from all 50
states. In addition, for cervical cancer, respondents
were included if they were 18 years of age or older
and did not have a hysterectomy. Similarly, for
breast cancer, respondents were included if they
were 40 years of age or older. The 2003 US Pre-
ventive Task Force recommendations were fol-
lowed for this study because 2004 BRFSS data were
used.

Dependent Variables
The outcome of interest was responses to the wom-
en’s health section of the 2004 BRFSS. For cervical
cancer, respondents were considered to be ade-
quately screened if they had a Papanicolaou test
within the previous 3 years. For breast cancer, re-
spondents were considered to be adequately
screened if they had a mammogram within the
previous 2 years. The response was dichotomized
as either “adequately screened” or “not adequately
screened.” Although Papanicolaou tests are only
used for screening purposes, mammograms can be
used for both screening and diagnostic purposes.

Although BRFSS questions did not ask about the
purpose of the mammogram, the authors are using
the term “screening” for both cervical and breast
cancer testing.

Independent Variable
The primary independent variable was based on the
question, Do you have one person you think of as
your personal doctor or health care provider? Re-
sponses included “yes, only one,” “more than one,”
or “no.” It should be noted that the BRFSS did not
allow differentiation between a non-primary care
clinician, primary care physician, or a primary care
mid-level provider; hence, “personal health care
provider” is the preferred term in this article. The
term “personal health care provider” is conceptu-
alized as a proxy measure for a primary care clini-
cian in the current study, especially for responses
that included “yes, only one” because this reflects a
more traditional primary care relationship. After
missing data for PHP were taken into account,
there were 130,359 and 129,929 individuals re-
maining in cervical cancer screening and breast
cancer screening analyses, respectively.

Covariates
The covariates included (1) age; (2) race/ethnicity
(non-Hispanic white, non-Hispanic African Amer-
ican, non-Hispanic other, non-Hispanic multira-
cial, or Hispanic); (3) education level (not a high
school graduate, high school graduate or greater);
(4) annual household income level (�$25k,
�$25k); and (5) having health insurance (yes or
no).

Analysis
Descriptive statistics were calculated for the partic-
ipants using weighted population percentages. Cat-
egorical and continuous data were analyzed using
�2 and analyses of variance statistical tests, respec-
tively, to determine the differences in the study
population characteristics between the 3 subgroups
of patients having a PHP. Univariate logistic re-
gression analyses were conducted to determine the
association between the dependent and indepen-
dent variables. Multiple logistic regression analysis
was conducted to control for confounding vari-
ables. Covariates that were significantly associated
with adequate cervical and breast cancer screening
or known as independent predictors in previous
studies were included in the multiple logistic re-
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gression model. Statistical significance was estab-
lished as P � .05. The final sample size used in the
multiple logistic regression analysis included
111,600 and 106,288 individuals for cervical cancer
and breast cancer analysis, respectively, after the
patients who had missing data values were excluded
from the analyses. All analyses were conducted us-
ing SPSS software (version 14.0; SPSS, Inc., Chi-
cago, IL); the Complex Sample Module used the
stratum, primary sampling units, and weights to
take account of the complex sample design. Details
of how weighting was calculated have been de-
scribed in detail elsewhere.12

Results
The study sample characteristics by cervical cancer
and breast cancer screening behavior are shown in
Tables 1 and 2, respectively. A total of 130,359
respondents were included in the cervical cancer
screening behavior analyses, of which 14.3% (n �
18,727) reported having no PHP. Similarly, for
breast cancer screening behavior analyses, a total of
129,929 respondents were included, of which 9.1%

(n � 11,835) reported having no PHP. Patients
reporting no PHP tended to be younger, had lower
levels of education and income, had no health in-
surance, and were less likely to receive adequate
cervical and breast cancer screening compared with
those with at least one PHP. A greater proportion
of Hispanics reported having no PHP in both anal-
yses.

Cervical Cancer
The results of the univariate and multivariate lo-
gistic regression analyses are shown in Table 3.
The univariate analyses showed those with one or
more than one PHP to be significantly more likely
to have adequate cervical cancer screening com-
pared with those with no PHP (one PHP: odds
ratio [OR], 2.31; 95% CI, 2.09–2.55; more than
one PHP: OR, 2.46; 95% CI, 2.08–2.92). Non-
Hispanic other and Hispanics were 45% and 20%
less likely to have adequate cervical cancer screen-
ing, respectively, compared with non-Hispanic
whites. Those who did not graduate from high
school (OR, 0.52; 95% CI, 0.46–0.58) and who had

Table 1. Population Characteristics of Patients Receiving Cervical Cancer Screening (n � 130,359)*

Variables

One PHP
(n � 100,031)

(%)†

More Than
One PHP

(n � 11,601)
(%)

No PHP
(n � 18,727)

(%)

Total
(n � 130,359)

(%) P

Age, mean years (SD) 51.7 (16.8) 53.2 (17.7) 41.6 (15.6) 50.2 (17.1) �.001
Race/ethnicity �.001

Non-Hispanic white 72.8 69 51.7 68.8
Non-Hispanic African American 10.5 9.5 11.2 10.5
Non-Hispanic other 3.9 4.9 4.6 4.1
Non-Hispanic multiracial 1.3 1.8 1.4 1.4
Hispanic 11.5 14.7 31.1 15.2

Education level �.001
Did not graduate high school 9.2 10.5 20.5 11.2
High school graduate or greater 90.8 89.5 79.5 88.8

Income �.001
�$25,000 27.4 30.3 52.1 31.8
�$25,000 72.6 69.7 47.9 68.2

Health insurance �.001
Yes 90.7 89.6 53.3 84.1
No 9.3 10.4 46.7 15.9

Adequate cervical cancer screening‡ �.001
Yes 86.6 87.4 73.7 84.5
No 13.4 12.6 26.3 15.5

*According to the 2004 United States Behavior Risk Factor Surveillance System.
†Weighted percent.
‡Adequate cervical cancer screening defined as Pap smear within the previous 3 years.
PHP, personal health care provider.
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an annual income �$25,000 (OR, 0.38; 95% CI,
0.35–0.42) were also significantly less likely to be
associated with adequate cervical cancer screening.
Those with health insurance were approximately 2
times more likely to have adequate cervical cancer
screening. Interestingly, non-Hispanic African
Americans were 20% more likely to have adequate
cervical cancer screening compared with non-His-
panic whites. Non-Hispanic multiracial was the
only variable not associated with adequate cervical
cancer screening.

After taking age, race/ethnicity, education, in-
come, and health insurance status into account,
having a personal health care provider remained
the most significant predictor of adequate cervical
cancer screening in the multivariate analyses.
Those with one or more than one PHP were sig-
nificantly more likely to have adequate cervical can-
cer screening (one PHP: OR, 2.37; 95% CI, 2.08–
2.70; more than one PHP: OR, 2.66; 95% CI,
2.13–3.32). Although other covariates remained or
became significant predictors, having a PHP had
the highest odds of predicting adequate cervical

cancer screening. One noteworthy change in the
multivariate analyses was that Hispanics were 25%
more likely to have adequate cervical cancer
screening compared with non-Hispanic whites. In
addition, not graduating from high school became
nonsignificant in the multivariate analyses (OR,
0.91; 95% CI, 0.77–1.07).

Breast Cancer
The results of the univariate and multivariate lo-
gistic regression analyses are shown in Table 4.
The univariate analyses showed those with one or
more than one PHP to be significantly more likely
to have adequate breast cancer screening compared
with those with no PHP (one PHP: OR, 4.03; 95%
CI, 3.63–4.49; more than one PHP: OR, 4.11; 95%
CI, 3.56–4.76). Moreover, non-Hispanic other,
non-Hispanic multiracial, and Hispanics were
32%, 30%, and 19% less likely to have adequate
breast cancer screening, respectively, compared
with non-Hispanic whites. Not graduating high
school (OR, 0.60; 95% CI, 0.54–0.66) and having
annual income �$25,000 (OR, 0.55; 95% CI, 0.51–

Table 2. Population Characteristics of Patients Receiving Breast Cancer Screening (n � 129,929)*

Variables

One PHP
(n � 105,250)

(%)†

More Than
One PHP

(n � 12,844)
(%)

No PHP
(n � 11,835)

(%)

Total
(N � 129,929)

(%) P

Age, mean years (SD) 59.5 (13.0) 60.5 (13.3) 54.9 (12.0) 59.2 (13.0) �.001
Race/ethnicity �.001

Non-Hispanic white 77.5 74.1 59.8 75.5
Non-Hispanic African American 9.4 9.2 10.6 9.5
Non-Hispanic other 3 3.5 3.9 3.2
Non-Hispanic multiracial 1.1 1.8 1.4 1.2
Hispanic 8.9 11.4 24.3 10.6

Education level �.001
Did not graduate high school 11.6 13.7 22.7 12.9
High school graduate or greater 88.4 86.3 77.3 87.1

Income �.001
�$25,000 31.3 34.9 51.2 33.5

�$25,000 68.7 65.1 48.8 66.5
Health insurance �.001

Yes 93.1 93.2 60.4 90
No 6.9 6.8 39.6 10

Adequate breast cancer screening‡ �.001
Yes 77 77.4 45.4 74.1
No 23 22.6 54.6 25.9

*According to the 2004 United States Behavior Risk Factor Surveillance System.
†Weighted percentage.
‡Adequate breast cancer screening defined as mammogram within the previous 2 years.
PHP, primary health care provider.
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0.59) were also significantly associated with ade-
quate breast cancer screening. Those with health
insurance were more than 3 times more likely to
have adequate breast cancer screening. Non-His-
panic African American was the only variable not
associated with adequate breast cancer screening.

After taking age, race/ethnicity, education, in-
come, and health insurance status into account,
having a PHP remained the most significant pre-
dictor of adequate breast cancer screening in the
multivariate analyses. Those with one or more than
one PHP were significantly more likely to have
adequate breast cancer screening (one PHP: OR,
2.86; 95% CI, 2.54–3.24; more than one PHP: OR,
2.96; 95% CI, 2.51–3.48). Although other covari-
ates remained or became significant predictors,
having a PHP had the highest odds of predicting
adequate breast cancer screening. Among notewor-
thy changes in the multivariate analyses, non-His-

panic African Americans and Hispanics were 36%
and 60% more likely to have adequate breast can-
cer screening compared with non-Hispanic whites,
respectively.

Discussion
Multiple issues impact the receipt of adequate cer-
vical and breast cancer screening. These include
patient-level factors; provider-level factors (eg,
gender of the provider, provider awareness)13,14;
socioeconomic factors (eg, education and income);
and system-level factors (eg, health insurance,
PHP).15 However, the literature about the impact
of the 2 system-level factors (health insurance and
PHP) on cervical and breast cancer screening be-
havior has yielded conflicting results. Nash et al5

reported that PHP and health insurance had inde-
pendent effects on cancer screening behavior and

Table 4. Logistic Regression Analyses of Predictors of
Adequate Breast Cancer Screening*

Variables
Unadjusted

(n � 129,929)
Adjusted

(n � 106,288)†

Personal healthcare
provider

None RG RG
One 4.03 (3.63–4.49) 2.86 (2.54–3.24)
More than one 4.11 (3.56–4.76) 2.96 (2.51–3.48)

Age 1.01 (1.00–1.01) 1.01 (1.01–1.02)
Race/ethnicity

Non-Hispanic white RG RG
Non-Hispanic African

American
1.00 (0.90–1.12) 1.36 (1.20–1.55)

Non-Hispanic other 0.68 (0.54–0.84) 0.84 (0.65–1.08)
Non-Hispanic

multiracial
0.70 (0.53–0.93) 0.82 (0.60–1.12)

Hispanic 0.81 (0.71–0.93) 1.60 (1.34–1.90)
Education level

High school or greater RG RG
Did not graduate high

school
0.60 (0.54–0.66) 0.78 (0.69–0.89)

Income
�$25,000 RG RG
�$25,000 0.55 (0.51–0.59) 0.57 (0.52–0.62)

Health insurance
No RG RG
Yes 3.38 (3.06–3.74) 2.03 (1.80–2.29)

Data provided as odds ratio (95% CI).
*Adequate breast cancer screening defined as mammogram
within the previous 2 years. Data is according to the 2004
United States Behavioral Risk Factor Surveillance System.
†Based on missing data for the entire adjusted model
RG, referent group.

Table 3. Logistic Regression Analyses of Predictors of
Adequate Cervical Cancer Screening*

Variables
Unadjusted

(n � 130,359)
Adjusted

(n � 111,600)†

Personal healthcare
provider

None RG RG
One 2.31 (2.09–2.55) 2.37 (2.08–2.70)
More than one 2.46 (2.08–2.92) 2.66 (2.13–3.32)

Age 0.98 (0.98–0.99) 0.98 (0.97–0.98)
Race/ethnicity

Non-Hispanic white RG RG
Non-Hispanic African

American
1.20 (1.04–1.39) 1.48 (1.24–1.75)

Non-Hispanic other 0.55 (0.45–0.68) 0.52 (0.40–0.67)
Non-Hispanic

multiracial
0.81 (0.58–1.14) 0.64 (0.43–0.94)

Hispanic 0.80 (0.69–0.92) 1.25 (1.04–1.51)
Education level

High school or greater RG RG
Did not graduate high

school
0.52 (0.46–0.58) 0.91 (0.77–1.07)

Income
�$25,000 RG RG
�$25,000 0.38 (0.35–0.42) 0.47 (0.42-.52)

Health insurance
No RG RG
Yes 1.96 (1.77–2.17) 1.45 (1.26–1.67)

Data provided as odds ratio (95% CI).
*Adequate cervical cancer screening defined as Pap test within
the previous 3 years. Data according to the 2004 United States
Behavioral Risk Factor Surveillance System.
†Based on missing data for the entire adjusted model.
RG, referent group.
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that these 2 system-level factors were the most
important predictors of adequate cervical and
breast cancer screening. A Women’s Health Initia-
tive study involving data from approximately
55,000 women concluded that, after controlling for
socioeconomic characteristics, chronic medical
conditions, perceived health, and having regular
source of health care, health insurance remained a
potent predictor of cancer screening.6 On the other
hand, Coughlin et al7 suggested that the effects of
PHP supply on cervical and breast cancer screening
were not modified by health insurance status.

In the light of these conflicting studies, this
study tried to assess the effects of the aforemen-
tioned 2 system-level factors on cancer screening
behavior. In accordance with the existing literature,
education, income, having health insurance, and
having a PHP were found to be significant predic-
tors of adequate cervical cancer screening behav-
ior11,15–17; age, education, income, having health
insurance, and having a PHP were found to be
significant predictors of adequate breast cancer
screening behavior.11,18,19 Overall, our findings
from analyses of the 2004 national BRFSS sample
provide strong evidence to support that having a
PHP and health insurance are 2 important inde-
pendent factors associated with adequate cervical
and breast cancer screening.

There were several limitations to this study that
must be acknowledged. As with any self-reported
survey, the data were subject to recall and related
differential misclassification biases. There is a pos-
sibility for incorrect interpretation of questions,
variations in interview techniques, nonresponses,
and data coding errors. The BRFSS, however, at-
tempts to minimize such errors by using a large
sample size and imposing quality assurance mea-
sures. Furthermore, although telephone surveys are
easy to conduct and are cost-effective, they may
have suboptimal response rates and may introduce
noncoverage bias because they cannot include
households without a telephone. The BRFSS, how-
ever, accounts for such variance by poststratifica-
tion and weighting adjustments to the data. In
addition, the term “personal health care provider”
does not differentiate primary care physicians from
non-primary care physicians or from mid-level pro-
viders. The authors stratified the response of hav-
ing a PHP as “one,” “more than one,” and “no” to
identify a more traditional primary care relation-
ship (ie, having one PHP). Another consideration is

that “more than one” responders may indicate 2
primary care clinicians, either working in the same
clinic or one being a specialist, especially among
older respondents. Although the authors do not
feel this factor impacts the study’s overall findings
or conclusions, it is worth noting.

Our study attempted to mirror the US Preven-
tive Services Task Force guidelines for cervical and
breast cancer screening.20,21 The US Preventive
Services Task Force modified the guidelines for
cervical cancer screening (starting age changed
from �18 years to �21 years) in 2003, the current
study followed the 2003 guidelines. In addition, as
discussed earlier, BRFSS questions did not ask
about the purpose of having a mammogram
(screening vs diagnostic). It would be prudent for
future studies to assess the difference in mammo-
gram screening and diagnostic testing. Finally, the
cross-sectional nature of the present study pre-
cludes any determination of causality.

The present study not only highlights the im-
pact of having a PHP on adequate cancer screen-
ing, it also suggests that PHPs have a pivotal role in
reforming US health care. The study findings are
especially relevant in the light of the increasing
trend among the US population to identify primary
care as their “medical home” to address most of
their medical problems, including preventive ser-
vices utilization, such as cancer screening.22 With
the dwindling number of medical students entering
primary care, there is a great concern for the future
health of populations, including cancer outcomes.
More evidence about the health care workforce’s
impact on health care utilization and health care
outcome is needed to make evidence-based deci-
sions related to US health care reform.
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