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Abstract

Purpose. To determine self-identified barriers to cancer screening participation in
Montana among respondents to the Behavioral Risk Factor Surveillance System (BRFSS).

Design. The 2007 BRFSS survey.
Setting. State of Montana.
Subjects. A total of 3433 respondents (2029 women) 50 years and older.
Measures. Respondents who had never had an endoscopy and women who had not had

a recent mammogram were asked why they had not been screened.
Analysis. Associations between health care access variables and screening participation

were assessed using x2 test. Joint effects of multiple independent predictors of screening
participation were assessed using odds ratios (ORs) and 95% confidence intervals (CIs)
from multiple logistic regression analysis.

Results. The strongest predictor of having an endoscopy (OR, 23.62; 95% CI, 18.42–
30.28) or recent mammogram (OR, 10.87; 95%, CI, 6.42–18.40) was provider
recommendation. The most common reasons for not being screened were respondent’s belief
that it was not necessary (44% for endoscopy and 39% for mammography), no provider
recommendation (22% for endoscopy), and cost (12% for endoscopy and 19% for
mammography). Among unscreened respondents whose providers recommended endoscopy
and mammography, 30% and 36%, respectively, believed that it was not necessary.

Conclusions. Many Montanans remain unaware of the importance of cancer
screening. Health care providers and public health officials must increase patient
education, and providers must continue to refer patients for screening. (Am J Health
Promot 2009;24[1]:1–5.)
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design: survey; Outcome measure: behavioral; Setting: state of Montana; Health
focus: medical self-care; Strategy: behavioral change; Target population: adult;
Target population circumstances: Montana

PURPOSE

The Behavioral Risk Factor Surveil-
lance System (BRFSS) provides popu-
lation-based estimates of health care
access and behaviors, including cancer
screening participation.1 Barriers to
screening can be inferred by examin-
ing associations between screening
participation and responses to ques-
tions about access to health care, but
these inferences may not reflect barri-
ers experienced by respondents.

Investigators have reported the fol-
lowing five main barriers to cancer
screening: fear of the procedures,2,3

cost and lack of insurance,4–8 lack of
access to services,4,9 lack of provider
encouragement,10–14 and lack of
awareness of the importance of
screening.12,15–17 Previous studies fo-
cused primarily on national sur-
veys4,5,7,16,17 or urban or suburban
populations.2,3,6,10,13,14 Montana is a
frontier state, defined by low popula-
tion density and long distances to
essential services, including health
care.18 Distance and limited access to
specialized screening facilities such as
endoscopy or mammography may be
especially pertinent in Montana and
other rural states. To reach unscreened
populations effectively, it is necessary
to identify the barriers experienced by
Montana residents.

METHODS

Design
The BRFSS is an anonymous, ran-

domly dialed telephone survey con-
ducted annually as a cooperative
agreement between the Centers for
Disease Control and Prevention
(Atlanta, Georgia) and all 50 states,
Washington, D.C., and three territo-
ries.1 Montana interviews approxi-
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mately 6000 adult participants 18 years
and older each year. Questions about
health care access (having insurance
coverage, having a personal health care
provider, having a recent routine
physical examination, and having ex-
perienced cost as a barrier to obtaining
health care in the past year) are asked
every year.

Measures

For the 2007 Montana BRFSS survey,
state-added questions were adapted
from prior surveys to elicit reasons for
not having endoscopy or mammogra-
phy (Table 1). Respondents were
asked if a provider had recommended
the procedures, if they had the proce-
dures, and if not, why not. Interviewers
were instructed to code the first reason
volunteered by respondents into a
preexisting category or to transcribe
responses they could not code. Un-
coded responses were reviewed and

99% were coded into a category.
Respondents 50 years and older were
asked about endoscopy, and women
50 years and older were asked about
mammography.

Sample

The response rate for the 2007
Montana BRFSS as a whole was 65%.
There were 3744 respondents (2230
women) 50 years and older to the 2007
survey; 3433 respondents (2029 wom-
en) had complete data for all variables
included in the analysis.

Statistical Analysis

The data were analyzed using SAS19

(SAS Institute, Inc., Cary, North Car-
olina)–callable SUDAAN20 (Research
Triangle Institute, Research Triangle
Park, North Carolina) to accommodate
the complex sample design of the
BRFSS. Univariate associations be-
tween health care access and screening

participation were assessed using x2

test. The joint effects of multiple
independent predictors of screening
participation were assessed using odds
ratios (ORs) and 95% confidence
intervals (CIs) generated by multiple
logistic regression analysis. For logistic
regression analysis, several factors
(distance to facility, lack of transporta-
tion, inconvenient hours, delay for
appointment, lack of access for persons
with disabilities, and language barrier)
were combined into a single category
of accessibility, which in the aggregate
accounted for less than 4% of re-
sponses for each procedure.

Education, income, and race/eth-
nicity were highly correlated with
health care access responses. As a
result, these sociodemographic vari-
ables did not achieve the minimum
statistical significance (p , .05) to
enter the logistic regression models
and are not further considered in this
analysis. Women who reported bilater-
al mastectomies were excluded from
mammography analysis.

RESULTS

Most respondents reported having
health care coverage (89%), a personal
health care provider (81%), and a
routine physical examination within
2 years (83%). Few experienced cost as
a barrier to obtaining health care in
the past year (8%). Forty-three percent
had never had an endoscopy, and 20%
of women had not had a mammogram
within 2 years.

In univariate analysis, each question
about health care access was signifi-
cantly associated with ever having an
endoscopy or having a recent mammo-
gram (p , .001, x2 test) (Table 2).
Provider recommendation was also sig-
nificantly associated with ever having an
endoscopy or having a recent mammo-
gram (p , .001). Age older than
65 years was significantly associated
with having an endoscopy (p , .001)
but not with having a recent mammo-
gram. Sex was not significantly associ-
ated with ever having an endoscopy.

Although health care access vari-
ables were highly intercorrelated, most
had independent effects on the likeli-
hood of screening participation in
multivariate analysis (Table 3, model
1). Having health coverage, a personal
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Table 1

Core Questions About Health Care Access and State-Added Questions About
Endoscopy and Mammography Screening Participation, Montana Behavioral Risk

Factor Surveillance System, 2007*

Do you have any kind of health care coverage, including health insurance, prepaid plans such as

HMOs, or government plans such as Medicare?

Do you have one person you think of as your personal doctor or health care provider?

Was there a time in the past 12 months when you needed to see a doctor but could not because of

cost?

About how long has it been since you last visited a doctor for a routine checkup? A routine checkup

is a general physical exam, not an exam for a specific injury, illness, or condition.

Sigmoidoscopy and colonoscopy are exams in which a tube is inserted into the rectum to view the

bowel for signs of cancer or other health problems. Has a health care provider ever

recommended that you have a sigmoidoscopy or colonoscopy?

Have you ever had either of these exams?

If not, what is the main reason you have not had a sigmoidoscopy or colonoscopy?

Does not apply to me / Do not feel I need it

Doctor has not recommended it

Fear of or aversion to the procedure

Cost or lack of insurance coverage

Distance to the facility

Lack of transportation

Inconvenient appointment hours

Too long a delay for an appointment

Too long a wait in the waiting room

No access for people with disabilities

Provider does not speak my language

No specific reason

Other, please specify

A mammogram is an x-ray of each breast to look for cancer. Has a health care provider ever

recommended that you have a mammogram?

Have you had a mammogram within the past 2 years?

If not, what is the main reason you nave not had a mammogram?

Response categories same as sigmoidoscopy and colonoscopy above.

* HMO indicates Health Maintenance Organization.
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provider, and a physical examination
within 2 years were statistically signifi-
cant predictors of ever having an
endoscopy or having a recent mam-
mogram. Taking these variables into
account, experiencing cost as a barrier
to obtaining health care was not an
independent predictor of screening
participation.

Adding provider recommendation
to the models resulted in modest
changes in the effects of the other
independent variables (Table 3, model
2). Provider recommendation was the
strongest predictor of ever having an
endoscopy (OR, 23.62; 95% CI, 18.42–
30.28) or having a recent mammogram
(OR, 10.87; 95% CI, 6.42–18.40).

Among participants who had not
been screened, the most common
reason given was the participant’s
belief that it was not necessary (44% for
endoscopy and 39% for mammogra-
phy). The second reason for not having
an endoscopy was lack of provider
recommendation (22%), and the third
was cost (12%). The second reason for
not having a mammogram was cost
(19%), and the third was lack of
provider recommendation (11%). For
both endoscopy and mammography,
each other reason (except ‘‘no specific
reason’’ [11% for endoscopy and 17%
for mammography]) was given by less
than 3% of respondents. In the aggre-
gate, less than 4% of those who had not
had an endoscopy or a recent mam-
mogram cited limitations of accessibility
(distance, transportation, inconvenient
hours, delays for appointments, poor
access for persons with disabilities, or
language barriers) as a reason for not
having the procedures.

Among respondents who said that
their provider recommended endos-
copy but who had not been screened,
30% believed that it was not necessary.
Cost was mentioned by 21% and fear of
or aversion to the procedure by 14%.
Among women who said that their
provider recommended mammogra-
phy but who had not been screened
within 2 years, 36% believed that it was
not necessary, and 19% cited cost.
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Table 2

Health Care Access Factors Associated With Endoscopy and Mammography
Participation, Montana Behavioral Risk Factor Surveillance System, 2007

Independent Variable

Percentage (95% Confidence Interval)

Ever Had Endoscopy Mammogram Within 2 Years

Total 56.3 (54.8–58.8) 79.8 (77.7–81.7)

Male 57.3 (54.1–60.4) …

Female 56.4 (53.8–58.9) 79.8 (77.7–81.7)

Age 50–64 y 46.2 (43.5–49.0) 79.5 (76.6–82.2)

Age §65 y 73.7 (71.1–76.2)* 80.1 (76.9–82.9)

Have health care coverage 60.3 (58.1–62.3) 82.8 (80.7–84.7)

No health care coverage 28.0 (22.9–33.8)* 51.1 (42.6–59.6)*

Have regular care provider 62.3 (60.1–64.4) 85.1 (83.1–86.9)

No regular care provider 33.1 (28.7–37.8)* 47.7 (40.9–54.5)*

Experienced cost as barrier to care 41.2 (34.5–48.2) 64.7 (55.7–72.7)

Has not experienced cost as barrier 58.1 (56.0–60.2)* 81.1 (78.9–83.1)*

Routine health examination within 2 y 63.9 (61.7–66.0) 87.3 (85.4–89.0)

No health examination within 2 y 30.0 (25.7–34.8)* 35.4 (29.2–42.2)*

Provider has recommended procedure 80.3 (78.2–82.9) 84.0 (81.9–85.8)

Provider has not recommend procedure 13.3 (11.3–15.7)* 23.7 (16.5–32.7)*

* p , 0.001, x2 Test.

Table 3

Multivariate Models of Endoscopy and Mammography Participation, Montana Behavioral Risk Factor Surveillance System, 2007

Independent Variable

Odds Ratio (95% Confidence Interval)

Endoscopy Mammography

Model 1* Model 2� Model 1* Model 2�

Male 1.28 (1.07–1.54) 1.42 (1.13–1.78) … …

Age §65 y 2.69 (2.24–3.23) 3.01 (2.39–3.80) 0.54 (0.40–0.74) 0.61 (0.44–0.85)

Have health care coverage 1.79 (1.20–2.46) 1.11 (0.72–1.71) 2.34 (1.46–3.74) 2.25 (1.34–3.79)

Have regular care provider(s) 2.08 (1.61–2.67) 1.23 (0.87–1.74) 3.34 (2.30–4.86) 2.49 (1.65–3.76)

Experienced cost as barrier to care 0.88 (0.62–1.23) 0.76 (0.49–1.17) 0.71 (0.41–1.23) 0.73 (0.41–1.30)

Routine health examination within 2 y 2.77 (2.13–3.60) 1.84 (1.31–2.59) 8.03 (5.58–11.56) 7.85 (5.32–11.56)

Provider has recommended procedure … 23.62 (18.42–30.28) … 10.87 (6.42–18.40)

* Model 1 includes sex, age group, having health care coverage, having one or more personal health care providers, and having had a routine physical
examination within 2 years. Education, income, and race/ethnicity did not meet the minimum criterion (p , 0.05) for inclusion in the model.
� Model 2 includes sex, age group, having health care coverage, having one or more personal health care providers, having had a routine physical

examination within 2 years, and having had a health care provider recommend the screening procedure. Education, income, and race/ethnicity did not
meet the minimum criterion (p , 0.05) for inclusion in the model.
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DISCUSSION

Based on questions about access to
health care, it could be inferred that
lack of insurance, experiencing cost as
a barrier to obtaining care, and not
having a personal health care provider
or a recent physical examination are
barriers to cancer screening participa-
tion in Montana. Although these fac-
tors were significantly associated with
screening participation in univariate
analysis, the strongest predictor of
having either an endoscopy or a recent
mammogram was provider recommen-
dation.

When asked why they had not been
screened, the most common reason
respondents gave for both procedures
was that they felt it was not necessary.
For endoscopy, the second most com-
mon reason was that providers had not
recommended screening. Even among
respondents who said that their pro-
viders recommended screening, ap-
proximately one-third believed that
they did not need endoscopy or
mammography. Cost was cited by
one-fifth of respondents whose provid-
ers recommended endoscopy or
mammography. These results are con-
sistent with previous studies2–17 of
barriers to cancer screening, especially
endoscopy for colorectal cancer
screening.

The initial impetus for asking about
barriers to colorectal and breast cancer
screening was to determine if there
were limitations of accessibility to
specialized screening services such as
endoscopy and mammography. Mon-
tana is a large and primarily rural and
frontier state, with only one city with a
population exceeding 100,000 and six
cities with populations between 20,000
and 75,000.21 Only 35% of the state
population lives in these cities; the
remaining 65% live in small towns or
rural and frontier areas characterized
by long distances to medical services.
Distance and other aspects of accessi-
bility might be barriers for screening
that require specialized facilities that
are unequally distributed geographi-
cally. However, in the aggregate, only
4% of unscreened respondents cited
distance, transportation, inconvenient
hours, long waits for appointments,
poor access for persons with disabili-
ties, or language barriers as reasons for

not being screened. These results are
consistent with the few other stud-
ies8,22,23 of cancer screening participa-
tion in rural areas, which report that

accessibility is not a stated barrier to
participation and find that physician
recommendation is the primary pre-
dictor of screening, just as it is in urban
and suburban settings.

The low response rate of 65% for the
2007 Montana BRFSS is of concern
when generalizing these conclusions to
the entire state population. However,
this response rate achieves the criteri-
on considered statistically acceptable
for the BRFSS.24 A recent comparison
of national BRFSS results (51% re-
sponse rate) with those of the National
Health Interview Survey (84% response
rate) and the National Health and
Nutrition Examination Survey (79%
response rate) found good compara-
bility of prevalence estimates among
the three surveys, suggesting that the
BRFSS remains an accurate survey
system.25

Acknowledgments

The Cancer Control Section of the Montana Department of
Public Health and Human Services receives funding from
the Centers for Disease Control and Prevention under
Cooperative Agreement DP000765. The Montana
Behavioral Risk Factor Surveillance System Office of the
Montana Department of Public Health and Human
Services receives funding from the Centers for Disease
Control and Prevention under Cooperative Agreement U58/
CCU822808.

References

1. Behavioral Risk Factor Surveillance System
Web site. Prevalence and trends data.
Available at: http://apps.nccd.cdc.gov/
brfss. Accessed December 1, 2008.

2. Zimmerman RK, Tabbarah M, Trauth J, et
al. Predictors of lower endoscopy use
among patients at three inner-city
neighborhood health centers. J Urban
Health. 2006;83:221–230.

3. Farraye FA, Wong M, Hurwitz S, et al.
Barriers to endoscopic colorectal cancer
screening: are women different from men?
Am J Gastroenterol. 2004;99:341–349.

4. Meissner HI, Breen N, Klabunde CN,
Vernon SW. Patterns of colorectal cancer
screening uptake among men and women
in the United States. Cancer Epidemiol
Biomarkers Prev. 2006;15:389–394.

5. Seeff LC, Nadel MR, Klabunde CN, et al.
Patterns and predictors of colorectal
cancer test use in the adult U.S.
population. Cancer. 2004;100:2093–2103.

6. Matthews BA, Anderson RC, Nattinger AB.
Colorectal cancer screening behavior and
health insurance status (United States).
Cancer Causes Control. 2005;16:735–742.

7. Ioannou GN, Chapko MK, Dominitz JA.
Predictors of colorectal cancer screening
participation in the United States.
Am J Gastroenterol. 2003;98:2082–2091.

8. Young WF, McGloin J, Zittleman L, et al.
Predictors of colorectal screening in rural
Colorado: testing to prevent colon cancer

Health Promotion hepr-24-01-02.3d 27/4/09 16:28:53 4 Cust # 080902-QUAN-178R1

SO WHAT? Implications for Health

Promotion Practitioners

and Researchers
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