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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 System. For cervical cancer, female respondents 18 years of age and older who did not have hysterectomy
were included (n ⴝ 130,359); for breast cancer, female respondents 40 years of age or older were included (n ⴝ 129,929). Multiple logistic regression analyses were performed to determine the association 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
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health indicators among developed countries, highlighting 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 Institutes of Medicine promulgates the importance of
primary care in disease prevention, health promotion, and early detection of illnesses,3 which is evidenced by numerous studies.4 Primary care’s impact has been especially highlighted in relation to
preventive services utilization and cancer screening. However, it remains unclear whether health
insurance status and having a primary care physician 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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Having a Personal Healthcare Provider and Receipt
of Adequate Cervical and Breast Cancer Screening

Materials and Methods
The BRFSS is a state-based surveillance system
conducted by the Centers for Disease Control and
Prevention. Trained interviewers collected self-reported data from a random sample of civilian, noninstitutionalized adults (one per household)
through a telephone interview. The questionnaire
included (1) a core component; (2) optional modules; 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 questions 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 Preventive Task Force recommendations were followed for this study because 2004 BRFSS data were
used.
Dependent Variables
The outcome of interest was responses to the women’s health section of the 2004 BRFSS. For cervical
cancer, respondents were considered to be adequately screened if they had a Papanicolaou test
within the previous 3 years. For breast cancer, respondents 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.
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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? Responses 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 conceptualized as a proxy measure for a primary care clinician 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 remaining 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 American, non-Hispanic other, non-Hispanic multiracial, or Hispanic); (3) education level (not a high
school graduate, high school graduate or greater);
(4) annual household income level (⬍$25k,
ⱖ$25k); and (5) having health insurance (yes or
no).
Analysis
Descriptive statistics were calculated for the participants using weighted population percentages. Categorical and continuous data were analyzed using
2 and analyses of variance statistical tests, respectively, to determine the differences in the study
population characteristics between the 3 subgroups
of patients having a PHP. Univariate logistic regression analyses were conducted to determine the
association between the dependent and independent variables. Multiple logistic regression analysis
was conducted to control for confounding variables. 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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higher death rates.8,9 One predictor of adequate
cervical cancer screening has been access to primary 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).

Variables
Age, mean years (SD)
Race/ethnicity
Non-Hispanic white
Non-Hispanic African American
Non-Hispanic other
Non-Hispanic multiracial
Hispanic
Education level
Did not graduate high school
High school graduate or greater
Income
⬍$25,000
ⱖ$25,000
Health insurance
Yes
No
Adequate cervical cancer screening‡
Yes
No

One PHP
(n ⫽ 100,031)
(%)†

More Than
One PHP
(n ⫽ 11,601)
(%)

No PHP
(n ⫽ 18,727)
(%)

Total
(n ⫽ 130,359)
(%)

51.7 (16.8)

53.2 (17.7)

41.6 (15.6)

50.2 (17.1)

72.8
10.5
3.9
1.3
11.5

69
9.5
4.9
1.8
14.7

51.7
11.2
4.6
1.4
31.1

68.8
10.5
4.1
1.4
15.2

9.2
90.8

10.5
89.5

20.5
79.5

11.2
88.8

27.4
72.6

30.3
69.7

52.1
47.9

31.8
68.2

90.7
9.3

89.6
10.4

53.3
46.7

84.1
15.9

86.6
13.4

87.4
12.6

73.7
26.3

84.5
15.5

P
⬍.001
⬍.001

⬍.001

⬍.001

⬍.001

⬍.001

*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.

gression model. Statistical signiﬁcance was established 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 using SPSS software (version 14.0; SPSS, Inc., Chicago, 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 described 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%
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(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 insurance, 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 analyses.
Cervical Cancer
The results of the univariate and multivariate logistic 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 compared 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). NonHispanic other and Hispanics were 45% and 20%
less likely to have adequate cervical cancer screening, 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

Personal Healthcare Provider and Cancer Screening

77

J Am Board Fam Med: first published as 10.3122/jabfm.2010.01.090034 on 5 January 2010. Downloaded from http://www.jabfm.org/ on 21 September 2021 by guest. Protected by
copyright.

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

Variables

One PHP
(n ⫽ 105,250)
(%)†

More Than
One PHP
(n ⫽ 12,844)
(%)

No PHP
(n ⫽ 11,835)
(%)

Total
(N ⫽ 129,929)
(%)

59.5 (13.0)

60.5 (13.3)

54.9 (12.0)

59.2 (13.0)

77.5
9.4
3
1.1
8.9

74.1
9.2
3.5
1.8
11.4

59.8
10.6
3.9
1.4
24.3

75.5
9.5
3.2
1.2
10.6

11.6
88.4

13.7
86.3

22.7
77.3

12.9
87.1

31.3
68.7

34.9
65.1

51.2
48.8

33.5
66.5

93.1
6.9

93.2
6.8

60.4
39.6

90
10

77
23

77.4
22.6

45.4
54.6

74.1
25.9

Age, mean years (SD)
Race/ethnicity
Non-Hispanic white
Non-Hispanic African American
Non-Hispanic other
Non-Hispanic multiracial
Hispanic
Education level
Did not graduate high school
High school graduate or greater
Income
⬍$25,000
ⱖ$25,000
Health insurance
Yes
No
Adequate breast cancer screening‡
Yes
No

P
⬍.001
⬍.001

⬍.001

⬍.001

⬍.001

⬍.001

*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.

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-Hispanic whites. Non-Hispanic multiracial was the
only variable not associated with adequate cervical
cancer screening.
After taking age, race/ethnicity, education, income, 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 signiﬁcantly more likely to have adequate cervical cancer 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
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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 logistic 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–
http://www.jabfm.org
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Table 2. Population Characteristics of Patients Receiving Breast Cancer Screening (n ⴝ 129,929)*

Variables
Personal healthcare
provider
None
One
More than one
Age
Race/ethnicity
Non-Hispanic white
Non-Hispanic African
American
Non-Hispanic other
Non-Hispanic
multiracial
Hispanic
Education level
High school or greater
Did not graduate high
school
Income
ⱖ$25,000
⬍$25,000
Health insurance
No
Yes

Unadjusted
(n ⫽ 130,359)

Adjusted
(n ⫽ 111,600)†

RG
2.31 (2.09–2.55)
2.46 (2.08–2.92)
0.98 (0.98–0.99)

RG
2.37 (2.08–2.70)
2.66 (2.13–3.32)
0.98 (0.97–0.98)

RG
1.20 (1.04–1.39)

RG
1.48 (1.24–1.75)

0.55 (0.45–0.68)
0.81 (0.58–1.14)

0.52 (0.40–0.67)
0.64 (0.43–0.94)

0.80 (0.69–0.92)

1.25 (1.04–1.51)

RG
0.52 (0.46–0.58)

RG
0.91 (0.77–1.07)

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

Discussion

RG
0.38 (0.35–0.42)

RG
0.47 (0.42-.52)

Multiple issues impact the receipt of adequate cervical 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 behavior has yielded conﬂicting results. Nash et al5
reported that PHP and health insurance had independent effects on cancer screening behavior and
Table 4. Logistic Regression Analyses of Predictors of
Adequate Breast Cancer Screening*
Variables

RG
1.96 (1.77–2.17)

RG
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.

0.59) were also signiﬁcantly associated with adequate breast cancer screening. Those with health
insurance were more than 3 times more likely to
have adequate breast cancer screening. Non-Hispanic African American was the only variable not
associated with adequate breast cancer screening.
After taking age, race/ethnicity, education, income, and health insurance status into account,
having a PHP remained the most signiﬁcant predictor 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 covariates remained or became signiﬁcant predictors,
having a PHP had the highest odds of predicting
adequate breast cancer screening. Among noteworthy changes in the multivariate analyses, non-His-
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Personal healthcare
provider
None
One
More than one
Age
Race/ethnicity
Non-Hispanic white
Non-Hispanic African
American
Non-Hispanic other
Non-Hispanic
multiracial
Hispanic
Education level
High school or greater
Did not graduate high
school
Income
ⱖ$25,000
⬍$25,000
Health insurance
No
Yes

Unadjusted
(n ⫽ 129,929)

Adjusted
(n ⫽ 106,288)†

RG
4.03 (3.63–4.49)
4.11 (3.56–4.76)
1.01 (1.00–1.01)

RG
2.86 (2.54–3.24)
2.96 (2.51–3.48)
1.01 (1.01–1.02)

RG
1.00 (0.90–1.12)

RG
1.36 (1.20–1.55)

0.68 (0.54–0.84)
0.70 (0.53–0.93)

0.84 (0.65–1.08)
0.82 (0.60–1.12)

0.81 (0.71–0.93)

1.60 (1.34–1.90)

RG
0.60 (0.54–0.66)

RG
0.78 (0.69–0.89)

RG
0.55 (0.51–0.59)

RG
0.57 (0.52–0.62)

RG
3.38 (3.06–3.74)

RG
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.
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Table 3. Logistic Regression Analyses of Predictors of
Adequate Cervical Cancer Screening*
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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 Preventive 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 ⱖ18 years to ⱖ21 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 mammogram screening and diagnostic testing. Finally, the
cross-sectional nature of the present study precludes any determination of causality.
The present study not only highlights the impact of having a PHP on adequate cancer screening, 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 services 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 decisions related to US health care reform.
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