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ABSTRACT

PURPOSE We wanted to assess the relationship between having a personal health
care provider and receiving colorectal cancer testing.

METHODS Self-reported data were obtained from the United States 2004 Behav-
joral Risk Factor Surveillance System. Men and women aged 50 years and older
were included, and associations of having a personal health care provider, age,
sex, race/ethnicity, education, income, and health insurance status with colorectal
cancer testing were examined. Multiple logistic regression was performed on a
final sample of 120,221 individuals.

RESULTS Having at least 1 personal health care provider significantly pre-
dicted up-to-date colorectal cancer testing in both the univariate (odds ratio
[OR] = 3.96; 95% confidence interval [CI] 3.56-4.41) and multiple regression
models (OR = 2.91; 95% CI 2.58-3.28). Age, sex, race/ethnicity, education,
income, and health insurance were also significantly associated with up-to-date
colorectal cancer testing.

CONCLUSIONS Having a personal health care provider was associated with up-to-
date colorectal cancer testing. Efforts to increase and support the primary care
workforce are needed to improve up-to-date colorectal cancer screening rates.

Ann Fam Med 2009;7:5-10. DOI: 10.1370/afm.904.

INTRODUCTION

ebate in the United States over health care reform is rampant,

with many advocates claiming reform is a necessary step to revi-

talize a current nonfunctional health care system.! This debate
has been a central focus for many Americans since reports ranked the
US health care system last, or close to last, in satisfaction, health equity,
access to care, and various health indicators, even though the United
States is among the highest of all industrialized nations in spending for
health care.> One component being promoted is universal health coverage
in which a primary care workforce provides first-line health care services.

That primary care has a positive effect on population health has been
shown in a landmark study by Starfield et al,> who found access to primary
care prevents illness and death and results in more equitable health. In a
preventive health care delivery system that some believe is fragmented
and fundamentally flawed,* the Starfield et al findings lend support to
improving rates of preventive health care screening. One such preventive
screening test is for colorectal cancer. Colorectal cancer has garnered par-
ticular attention because it has low screening rates among men and women
(approximately 50% in the United States) and accounts for 1 of the top 3
causes of cancer deaths.>” Moreover, persistent colorectal cancer disparities
exist, with African Americans suffering 15% and 40% higher incidence of
and mortality from colorectal cancer, respectively, than whites.?'?
Further studies with a sample representative of the US population are

needed to assess whether access to primary care clinicians improves colorec-
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tal cancer screening rates beyond changes in socio-
economic factors and health insurance status. Hence,
the purpose of our study was to assess the relationship
between having a primary care clinician and up-to-date
colorectal cancer testing after controlling for age, sex,
race/ethnicity, education, income, and health insurance
status using a national data set involving all 50 states.

METHODS

The Institutional Review Board of the University of
North Texas Health Science Center approved this
study. For purposes of data collection, we used the
2004 Behavioral Risk Factor Surveillance System
(BRFSS) database. The BRFSS is a state-based surveil-
lance system conducted by the Centers for Disease
Control and Prevention (CDC). Trained interviewers
collect self-reported data from a random sample of
civilian, noninstitutionalized adults (1 per household)
through a telephone interview. The questionnaire
includes a core component, optional modules, and
state-added questions. The core component is a stan-
dard set of 119 questions included by all states, and the
optional modules contain questions on specific topics
that states elect to include as part of their question-
naires. The 2004 median response rate was 52.7%.

Inclusion Criteria

The study included respondents from the 50 states that
administered the 2004 BRFSS core module. Colorectal
cancer screening starts at age 50 years, so we used data
from respondents aged 50 years and older. Because

we used 2004 BRFSS data, we followed the 2004 US
Preventive Task Force recommendations. No maximum
age was selected, as there were no definitive recom-
mendations on this issue in 2004.

Dependent Variables

The outcome of interest was derived from responses to
the colorectal cancer screening section. Respondents
were asked 4 questions and were considered to be up-
to-date if they had a fecal occult blood test within the
previous year or had a sigmoidoscopy or colonoscopy
within the previous 10 years. The BRFSS colorectal
cancer screening questions did not allow sigmoidos-
copy and colonoscopy to be separated as discrete tests,
nor did it ask about double-contrast barium enema
testing. The response was dichotomized as either “test-
ing up-to-date” or "testing not up-to-date.” The term
screening was avoided in this study, because the BRFSS
questions did not ask whether respondents received

a colorectal cancer test for screening or diagnostic
purposes. Nonetheless, a colorectal cancer test use was
conceptualized as a proxy for screening.

Independent Variable

The primary independent variable was based on the
question, "Do you have 1 person you think of as your
personal doctor or health care provider?” Responses
included "yes, only 1,” "more than 1, or "no.” It should
be noted that the BRFSS did not differentiate among
non—primary care clinician, primary care physician, or
primary care mid-level clinician; hence, personal bealth
care provider was the preferred term in this study to mir-
ror the question that was asked in the BRFSS. Personal
health care provider, however, is conceptualized as a
proxy measure for primary care clinician in the current
study, especially for responses that included "yes, only
1" because these responses reflect a more traditional
primary care relationship. After missing data for per-
sonal health care providers were taken into account,
there were 144,897 individuals remaining in study:.

Covariates

The covariates included (1) age, (2) sex (male or
female), (3) race/ethnicity (non-Hispanic white, non-
Hispanic African American, non-Hispanic other, non-
Hispanic multiracial, and Hispanic), (4) education level
(not a high school graduate, high school graduate or
greater), (5) annual household income level (less than
$25,000, $25,000 or greater), and (6) having health
insurance (yes or no).

Analysis
Descriptive statistics were calculated for the participants
using weighted population percentages. x* Statistics and
analyses of variance were used to test for differences
between having a personal health care provider and
categorical and continuous variables, respectively. Uni-
variate logistic regression analyses were conducted to
determine the association between the dependent and
independent variables. Next, multiple logistic regres-
sion analysis was conducted to control for confounding
covariates. Covariates that were significantly associated
with up-to-date colorectal cancer testing or known
as independent predictors in previous studies were
included in the multiple logistic regression model.

Unadjusted and adjusted odds ratios and 95%
confidence intervals were calculated for the univariate
and multiple logistic regression analyses, respectively.
Tests for collinearity were conducted, and no col-
linear relationships were identified in the final model.
Interactions terms using “having a personal health care
provider” and each covariate were introduced into the
final model, none of which were found to be statisti-
cally significant.

The final sample size used in the multiple logistic
regression analysis included 120,221 individuals after
missing data were taken into account. All analyses were
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conducted using the Complex Sample Module, SPSS
version 14.0 (SPSS, Inc, Chicago, lllinois, 2005), and
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.'

RESULTS

The final study population in the descriptive analy-

ses included 144,897 respondents, of which 9.3%
(n=13,461) reported having no personal health care
provider. Compared with those who had no personal
health care provider, those with at least 1 personal
health care provider were older, female, primarily non-
Hispanic and white; they had a higher level of educa-
tion and income and had health insurance; and they
were more likely to have received up-to-date colorectal
cancer testing (Table 1).

Results of the univariate and multivariate logistic
regression analyses are displayed in Table 2. In the
univariate analyses those who reported 1 or more than
1 personal health care provider were approximately 4
times more likely to be up-to-date for colorectal cancer

testing compared with those without such a provider.
In addition, for every 1-year increase in age, there was
a 4% increase in up-to-date colorectal cancer testing.
Moreover, non-Hispanic African Americans, non-His-
panic other, and Hispanics were 15%, 42%, and 49%,
respectively, less likely to be up-to-date for colorectal
cancer testing compared with non-Hispanic whites.
Not graduating from high school and annual incomes
of less than $25,000 were also significantly associated
with not being up-to-date for colorectal cancer testing.
Those with health insurance were more than 3 times
more likely to be up-to-date for colorectal cancer test-
ing. Non-Hispanic multiracial ethnicity and sex were
the only variables not associated with up-to-date for
colorectal cancer testing.

After taking age, sex, race/ethnicity, education,
income, and health insurance status into account, hav-
ing a personal health care provider remained the most
important predictor for being up-to-date for colorectal
cancer testing in the multivariate model. That is, those
with 1 or more than 1 personal health care provider
were approximately 3 times more likely to be up-to-
date for colorectal cancer testing. Although other
covariates remained, or became, significant predictors,

Table 1. Population Characteristics, 2004 United States BRFSS
1 PHP >1 PHP No PHP Total
Variables (n =116,349)? (n=15,087) (n=13,461) P Value (N =144,897)
Age, mean (SD), y 64.7 (10.5) 66.2 (10.6) 61.6 (9.9) <.001 4.6 (10.5)
Sex, % <.001
Female 55.8 54.3 43.6 54.5
Male 44.2 45.7 56.4 45.5
Race/ethnicity, % <.001
Non-Hispanic white 80.2 773 65.6 78.5
Non-Hispanic African American 8.0 8.6 10.2 8.3
Non-Hispanic Other 3.0 3.2 3.9 3.1
Non-Hispanic multiracial 1.2 1.7 1.5 1.2
Hispanic 7.6 9.1 18.8 8.8
Education level, % <.001
Not graduate high school 12.4 15.2 21.8 13.5
High school graduate or greater 87.6 84.8 78.2 86.5
Income, % <.001
<$25,000 30.6 35.7 47.2 32.7
>$25,000 69.4 64.3 52.8 67.3
Health Insurance, % <.001
Yes 94.6 95.2 67.1 92.1
No 5.4 4.8 32.9 7.9
Up-to-date colorectal cancer testing,® % <.001
Yes 59.3 62.5 26.9 56.6
No 40.7 37.5 73.1 43.4
BRFSS = Behavioral Risk Factor Surveillance System; PHP = personal health care provider.
Note: x? Statistics and analyses of variance were used for categorical and continuous variables, respectively.
2 Percentages in this column are weighted.
5 Up-to-date colorectal cancer testing defined as fecal occult blood test within the last 1 year or sigmoidoscopy or colonoscopy in the past 10 years.
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suggest that policy-driven initiatives to

Table 2. Logistic Regression Analyses of Predictors of Up-to- ensure all people. regardless of socio-
Date Colorectal Cancer Testing (2004 United States BRFSS) 1 peopie, Tes?
economic and health insurance status,
Unadjusted Adjusted have access to a primary care clinician
N = 144,897 n = 120,221° may be a strategic method to improving
Variables OR 95% I OR 95% I colorectal cancer screening rates and
Personal health care provider other health service outcomes. Studies
None (reference group) 1.00  1.00 1.00 1.00 have found physicians' recommenda-
1 396 3.56-441 291 2.58-3.28 tion is one of the greatest predictors
More than 1 4.52 3.96-5.16 3.26 2.80-3.79 of colorectal cancer screening.”'n Our
Age 104 103104 1.04  1.04-1.04 findings also support that most people
Sex in the United States want a medical
Female (reference group) 1.00  1.00 1.00 1.00 h th h dical h
Male 104 099110 113 1.06-1.20 ome, e\’g” I Ouid a med ‘ca N ome was
Race/ethnicity not spe;l cally a resst? in the 2004
Non-Hispanic white (reference group) 1.00 1.00 1.00 1.00 BRFSS.> Although havmg a persona]
Non-Hispanic African American 0.85 077095 117 104132 | health care provider (or medical home)
Non-Hispanic other 058 047072 071  0.57-0.90 and a physician recommendation may
Non-Hispanic multiracial 0.89 0.68-1.16 114  0.85-1.55 be closely related factors, they may
Hispanic 051 044058 075  0.64-0.88 function as 2 distinct constructs. That
Education level is, one may function as a system factor,
High school or greater (reference group) 1.00 1.00 1.00 1.00 whereas the other may function as a
Not graduate high school 0.61 0.56-0.67  0.72 0.65-0.81 p]’lysician-related factor. For example,
Income .. .
physician recommendation becomes a
>$25,000 (reference group) 1.00 1.00 1.00 1.00 ti if th tient d ‘h
<$25,000 070 0.66-074 069 064-074 | °° d‘.SSL{eh‘ ¢ patien Oeshno ive
Health Insurance a me' ical home 9r someone 'e .OF she
No (reference group) 100 1.00 100 1.00 considers as a primary care clinician.
Yes 349 313380 1.84  1.62-2.08 Nonetheless, the findings of this
— . , : study do not diminish that being up-
BRFSS = Behavioral Risk Factor Surveillance System; Cl = confidence interval; OR = odds ratio. . . .
. - to-date in cancer screening is a mul-
Note: Up-to-date colorectal cancer testing defined as fecal occult blood test within the last 1 year or, . .
sigmoidoscopy or colonoscopy in the past 10 years. tifaceted problem, because this study
= Based on missing data for the entire adjusted model. does not account for patient-]evel,

having a personal health care provider had the highest
odds of predicting being up-to-date for colorectal can-

cer testing. In fact, in the multivariate analysis, the odds
of being up-to-date for colorectal cancer testing among

those with health insurance status decreased to 1.84
(compared with an odds ratio of 3.49 in the univariate
analysis). Other noteworthy changes from the univari-
ate analyses include non-Hispanic African Americans
and males are now 17% and 13% more likely to receive
up-to-date colorectal cancer tests compared with non-
Hispanic whites and females, respectively.

DISCUSSION

The results of this nationally representative study con-
tribute to the published literature about the impact of
primary care on colorectal cancer screening. In fact,
having a personal health care provider was found to be

the greatest predictor of being up-to-date for colorectal

cancer testing regardless of race/ethnicity, education,
income, and health insurance status. These findings

clinician-level, and environmental-level
factors.?*** The purpose of our study
was to assess system-level factors that are known to
contribute to health care delivery outcomes, such as
cancer screening. Previous studies have found patient-
level factors (ie, lack of knowledge),?*?° clinician-level
factors (ie, offering colorectal cancer screening), 22628
socioeconomic factors (ie, education, income),>**' and
system-level factors (ie, health insurance status)®** to
be barriers and facilitators to colorectal cancer screen-
ing. Ross et al found lack of health insurance to be asso-
ciated with a significant decrease in use of preventive
services.? Their study, however, did not assess whether
having a primary care clinician moderated the results.
In fact, an assumption is often made in most health
service studies that health insurance status and having
a primary care clinician are proxy measures of a similar
construct. Another study by Etzoni et al concluded
that insurance coverage and having a usual source of
care were the most important predictors of colorectal
cancer testing.? They used a composite measure that
included both variables in their study, however, which
made it difficult to assess the independent effects of
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each factor on colorectal cancer screening. A study

of more than 55,000 women enrolled in the Women's
Health Initiative Observational Study found having a
usual source of care to be one of the strongest predic-
tors in colorectal cancer screening after accounting for
multiple variables, including insurance status and type.*°
The present study corroborates these findings in that
health insurance status and having a personal health
care provider function as 2 independent factors affect-
ing up-to-date colorectal cancer testing.

Eradicating health disparities is a primary Healthy
People 2010 objective, and creating evidence about
contributing factors may result in health-policy-driven
solutions.?* Shi et al conducted an ecologic study that
found primary care had an impact on health indicators
by modifying the adverse effect of income inequal-
ity.>® The results of our study support this conclusion
as well. Non-Hispanic African Americans were signifi-
cantly less likely to be up-to-date for colorectal cancer
testing in the univariate analysis; however, non-His-
panic African Americans were significantly more likely
to be up-to-date for colorectal cancer testing compared
with non-Hispanic whites after controlling for having a
personal health care provider, education, income, age,
sex, and health insurance status. A study by Coughlin
et al found that differences between whites and blacks
in having a fecal occult blood test within the past year
in the southern United States no longer existed after
accounting for the study's covariates, including health
insurance status and seeing a physician within the past
year.’” In fact, seeing the physician was the greatest
predictor of having the screening test.

There are several limitations to this study. As
with any self-reported survey, the data are subject to
recall and other biases, including overreporting cancer
screening status.’® The possibility exists for incorrect
interpretation of questions, variations in interview tech-
niques, nonresponses, and data-coding errors. In addi-
tion, although telephone surveys are easy to conduct
and cost-effective, they may introduce potential biases.
Those households without a home telephone are more
likely to include persons who have lower incomes and
less education, who live in rural areas, and who are in
poor health, which casts doubt on the generalizability
of the findings to the national population. The BRFSS
accounts for such variance by poststratification and
weighting adjustments to the data. It also attempts to
minimize such errors by using a large sample size, as
well as imposing quality assurance measures. In addi-
tion, as mentioned earlier, personal health care provider
does not differentiate primary care from non—primary
care or physician from mid-level clinicians. The authors
stratified the response of having a personal health care

"o

provider as “1,” "more than 1,” and "no" to identify a

more traditional primary care relationship (ie, having

1 primary care clinician). Another consideration is that
selecting "more than 1" may indicate 2 primary care
clinicians working in the same clinic or 1 being a spe-
cialist, especially among older responders. Although
we do not feel this factor affects the overall findings or
conclusions of the study, it is worth noting.

This study attempted to mirror the 2004 US
Preventive Services Task Force recommendations
(because the 2004 BRFSS was used) for colorectal
cancer screening,? but the BRFSS questions did not
include barium enema testing and did not distinguish
sigmoidoscopy from colonoscopy testing, because
recommended screening intervals differ (5 years vs 10
years, respectively). A common limitation to research
using secondary cross-sectional data is the inability
to correctly assess up-to-date vs adequacy of colorec-
tal cancer screening. For example, a 70-year-old
man who had a fecal occult test within the last year
would be classified as up-to-date but not necessarily
adequately screened. If this screening test was his first
for colorectal cancer (by any modality), he techni-
cally would have been inadequately screened, because
testing should have commenced at the age of 50 years
with appropriate follow-up intervals. In addition, as
discussed earlier, the BRFSS colorectal cancer ques-
tions asked about test use but did not differentiate the
purpose of having the test(s) (screening or diagnostic).
Further studies are needed that investigate colorectal
cancer screening and diagnostic testing separately.
Finally, the cross-sectional nature of this study pre-
cludes any determinations of causality.

To read or post commentaries in response to this article, see it
online at http:/lwww.annfammed.orglcgilcontent/full/7/1/5.
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