
Analyses of Behavioral Risk Factor 
Surveillance System Data
for Rural Health Outcomes





These research projects were sponsored by grants from the Center for Rural Pennsylvania, a legislative agency of the 
Pennsylvania General Assembly. 

The Center for Rural Pennsylvania is a bipartisan, bicameral legislative agency that serves as a resource for rural 
policy within the Pennsylvania General Assembly. It was created in 1987 under Act 16, the Rural Revitalization Act, to 
promote and sustain the vitality of Pennsylvania’s rural and small communities. 

Information contained in these reports does not necessarily reflect the views of individual board members or the 
Center for Rural Pennsylvania. For more information, contact the Center for Rural Pennsylvania, 625 Forster St., Room 
902, Harrisburg, PA 17120, telephone (717) 787-9555, fax (717) 772-3587, email: info@rural.palegislature.us. 

Comparison of Health-Related Factors
Between Rural and Urban Pennsylvania Residents

Using Behavioral Risk Factor Surveillance System (BRFSS) Data
by 

Kimberly Y.Z. Forrest, Ph.D., and Yi Lin, Ph.D.
Slippery Rock University of Pennsylvania

Geographic Targeting of Public Health Resources
Using BRFSS

by
William J. Curry, M.D. and Myron R. Schwartz, M.A.,

Pennsylvania State University

May 2010



4	 The Center for Rural Pennsylvania

Preface

Table of Contents

Introduction ...................................................................... 6
Goals and Objectives ...................................................... 6
Methodology.................................................................... 6
	 Description of BRFSS ................................................ 6
	 Rural Definition .......................................................... 6
	 Variable Selections and Term Definitions................... 7
	 Statistical Methods...................................................... 8
	 Strengths and Limitations of the BRFSS Data............ 8
Results.............................................................................. 9 
	 Description of Study Population................................. 9
	 Comparisons of Health Conditions Between Rural
	 and Urban Pa. Residents.................................................... 9
	 Summary of Comparisons of Health Conditions.........10
	 Comparisons of Health-Related Risk Factors Between
	 Rural and Urban Pa. Residents........................................10
	 Summary of Comparisons of Risk Factors..................... 11
	 Comparisons of Recommended Preventive Services Use
	 Between Rural and Urban Pa. Residents............................11
	 Summary of Preventive Services Use....................... 12
	 Changes in Health-Related Factors Between 1996-
	 2005/2006 Among Rural and Urban Pa. Residents......... 12
	 Summary of Changes in Health-Related Factors
	 Between 1996 – 2005/2006.............................................. 13
	 Trends of Health-Related Factors from
	 1996  to 2006 of Rural and Urban Pa. Residents ..... 13
	 Summary of Trends of Health-Related Factors......... 14
	 Region-Specific Comparisons of
	 Health-Related Factors Between Rural and
	 Urban Pa. Residents .................................................. 14
	 Summary of Region-Specific Comparisons of
	 Health-Related Factors.............................................. 15	

Comparison of Health-Related Factors between Rural and Urban Pennsylvania Residents Using 
Behavioral Risk Factor Surveillance System (BRFSS) Data

	 Multivariate Analysis for Selected Factors That Are
	 Significantly Different Between Rural and
	 Urban Pa. Residents................................................... 15
	 Summary of the Multivariate Analysis...................... 15
	 Comparisons to the National BRFSS Data ............... 15
	 Summary of Comparisons of the Pa. and
	 National BRFSS Data................................................ 16
	 Comparisons to Healthy People 2010....................... 16
	 Summary of Comparisons of the Pa. BRFSS Data
	 to Healthy People 2010............................................. 16
	 Health Profile of Adult Rural Pa. Residents.............. 17
Conclusions.................................................................... 18
	 Comparisons Between Rural and
	 Urban Pa. Residents................................................... 18
	 Changes Between 1996-2005/2006........................... 19
	 Trends Between 1996-2005/2006.............................. 19
	 Region-Specific Comparison
	 of Health-Related Factors.......................................... 19
	 Evaluations of Current Progress in Health Promotion
	 and Disease Prevention of Pa. Residents in
	 Comparison to National Averages and Objectives.... 20
	 Health Profile of Adult Rural Pa. Residents.............. 20

Geographic Targeting of Public Health Resources
Using BRFSS
Introduction.................................................................... 21
Results............................................................................ 21
Conclusions.................................................................... 21
Policy Considerations.................................................... 22

Since 1989, Pennsylvania has been collecting health-related data of adult residents as part of a national data col-
lection program called the Behavioral Risk Factor Surveillance System (BRFSS). The BRFSS, which is adminis-
tered and supported by the Centers for Disease Control and Prevention, is a rich dataset that offers an in-depth look 
at the health behaviors and outcomes of the American population.

The two research projects highlighted in this report used the BRFSS data to: take a closer look at the health con-
ditions and risk factors of and the use of preventive services by Pennsylvania’s rural population; and determine if 
geographic targeting of public health programming was a viable option in rural Pennsylvania. 

The first research project was conducted by researchers from Slippery Rock University of Pennsylvania. The 
research goal was to compare common health conditions, risk factors for chronic diseases, and the use of preventive 
health care services between rural and urban Pennsylvania residents to provide more information about the health 
of rural Pennsylvania residents and to inform health policies.  

The second project was conducted by researchers from Pennsylvania State University. The goal of this research 
was to analyze patterns in health status, healthy behaviors, and health care access and use in rural Pennsylvania to 
determine the validity of geographic targeting of public health programming in rural Pennsylvania.

The methodologies and results of these research projects are presented in the following pages.
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Executive Summary

Comparison of Health Related Factors
Between Rural and Urban Pennsylvania Residents

Using Behavioral Risk Factor Surveillance System (BRFSS) Data

This research compared common health conditions, risk factors for chronic diseases, and the use of preventive 
health care services between rural and urban Pennsylvania residents using data from the Behavioral Risk Factor 
Surveillance System (BRFSS). 

The BRFSS, administered and supported by the Centers for Disease Control and Prevention (CDC), is an ongo-
ing state-specific data collection program designed to measure behavioral risk factors in the non-institutionalized 
U.S. population aged 18 years or older.

Pennsylvania began the BRFSS in 1989, and has continued data collection every year since. The BRFSS data 
are collected by state health departments and managed by the CDC for public use.

This research, conducted in 2007, analyzed the BRFSS data files from 1996 through 2006. 
The research compared rural and urban residents in terms of their health conditions (cardiovascular disease, 

hypertension, high blood cholesterol levels, diabetes, overweight, obesity, disability, asthma, and arthritis), risk 
factors (smoking, alcohol use, insufficient physical activity, and insufficient fruit/vegetable consumption), preven-
tive services use (flu and pneumonia vaccination in seniors, blood cholesterol checks, mammograms and Pap tests 
for women 40 years or older, prostate cancer screening for men 40 years or older, colorectal cancer screening in 
individuals 50 years or older, and dental checkups), and access to health care (measured as any coverage of health 
insurance).

The research also examined changes and trends for these health-related measurements for emerging health is-
sues. It also compared the Pennsylvania BRFSS data with national averages and objectives of the Healthy People 
2010. 

According to the 2005 Pennsylvania BRFSS data, about 37 percent of respondents lived in rural Pennsylvania.
Compared to urban Pennsylvanians, rural Pennsylvanians were more likely to suffer from heart disease, espe-

cially rural males in the 45 to 64 year old age group.
Rural residents in the 45 to 65 year old age group also had a higher prevalence of overweight, obesity and ar-

thritis than urban residents in the same age group.
Rural seniors were more likely to have high blood cholesterol levels and rural women were more likely to have 

a disability compared to their urban counterparts.
Certain risk factors were more common among rural residents, including smoking, binge drinking and insuf-

ficient fruit/vegetable consumption.
According to the data, rural women were less likely to have a mammogram than urban women and rural males 

were less likely to have had dental checkups than urban males.
Rural residents also were less likely to have been screened for colorectal cancer than urban residents. 
The research also noted an increase in overweight and obesity among Pennsylvanians, and especially rural 

Pennsylvanians.
Compared to the national average, rural Pennsylvanians had a higher prevalence of arthritis, smoking, and binge 

drinking. Rural Pennsylvania women obtained mammograms less often than the national average. 
While rural and urban Pennsylvania residents had many similar health outcomes, there were certain areas in 

which rural residents displayed inferior outcomes. Risk factors associated with poor lifestyles were more com-
mon among rural residents, which contributed to the increased risk of obesity and chronic diseases, such as heart 
problems. 
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Rural populations in the U.S. are generally older, poorer 
and less healthy than their urban counterparts (Taylor et 
al., 2002). According to the U.S. Census Bureau, Pennsyl-
vania has the nation’s third largest rural population.

Across the U.S., the rural population increased at a 
slower rate than the urban population between 1990 and 
2000 (12 percent vs. 14 percent). However, Pennsylva-
nia’s rural population grew faster than its urban population 
during that same period (4 percent vs. 3 percent).  

While Pennsylvania’s rural population increased, there 
was a 31 percent decline in rural hospital beds from 1990 
to 2000 (The Center for Rural Pennsylvania, 2006). Rural 
residents in Pennsylvania also had fewer health care pro-
viders. About one-third of Pennsylvanians lived in rural 
areas but only 14 percent of physicians, 15 percent of 
registered nurses, 15 percent of dentists, and 17 percent of 
dental hygienists practiced in rural counties. There were 
almost 50 percent fewer physicians, 33 percent fewer reg-
istered nurses, 33 percent fewer dentists, and 24 percent 
fewer dental hygienists for every 1,000 rural residents as 
there were for urban residents (Office of Health Equity, 
2006).

To monitor disease trends and inform policies for health 
care in rural Pennsylvania, this research evaluated the 
frequency of health conditions, chronic disease or injury 
risk factors, and the use of preventive health care services 
among Pennsylvania rural residents. It also made compari-
sons with the state’s urban population.  

Goals and Objectives
This research was conducted to compare common 

health conditions, risk factors for chronic diseases, and 
the use of preventive health care services between rural 
and urban Pennsylvania residents using the data from the 
Behavioral Risk Factor Surveillance System (BRFSS). 

BRFSS is administered and supported by the Centers for 
Disease Control and Prevention (CDC) and is an ongoing 
state-specific data collection program designed to measure 
behavioral risk factors in the non-institutionalized U.S. 
population aged 18 years or older.

The overall research goal was to provide more infor-
mation about the health of rural Pennsylvania residents 
so that policymakers would have more information from 
which to formulate effective health policies.  

More specifically, the research:  
•	 Compared the 2005/2006 BRFSS data between 

rural and urban Pennsylvania residents; 
•	 Assessed changes in health-related factors over the 

10-year period of 1996 to 2005-2006 for both rural 
and urban residents using the BRFSS data; 

•	 Identified emerging health trends among rural and 
urban residents using the longitudinal BRFSS data; 

•	 Analyzed the BRFSS data specifically for certain 
demographic factors; and

•	 Compared Pennsylvania’s BRFSS data to national 
data. 

Methodology
 Description of BRFSS

The Behavioral Risk Factor Surveillance System 
(BRFSS) is a collaborative project of the Centers for 
Disease Control and Prevention (CDC) and U.S. states 
and territories. The BRFSS, administered and supported 
by the CDC’s Behavioral Surveillance Branch, is an 
ongoing data collection program designed to measure 
behavioral risk factors in the U.S. adult population (18 
years of age or older) living in households. The objective 
of the BRFSS is to collect uniform and state‑specific data 
on preventive health practices and risk behaviors that are 
linked to chronic diseases, injuries, and preventable infec-
tious diseases in the adult population (Centers for Disease 
Control and Prevention, 2005). 

The BRFSS data collection system was initiated in 
1984, and is currently in place in all states. Pennsylvania 
began the BRFSS in 1989, and has continued data collec-
tion every year since then.

Data collection in the BRFSS is managed by state health 
departments with the guidelines provided by CDC. The 
data collected by state health departments are then trans-
mitted to the Behavioral Surveillance Branch of the Na-
tional Center for Chronic Disease Prevention and Health 
Promotion at CDC for editing, processing, weighting, and 
analysis. Edited and weighted data files are provided to 
state health departments each year, and are available on 
CDC’s website as public domain data.

This project used the BRFSS data files from 1996 
through 2005/2006 downloaded from CDC’s website. 

The BRFSS data are collected from a random sample 
of adults (one per household) through a telephone survey.  
The survey response rate in Pennsylvania was about 46 
percent in both 2005 and 2006 (http://www.cdc.gov/brfss/
technical_infodata/quality.htm, accessed October 5, 2007). 

Rural Definition
The research used the Center for Rural Pennsylvania 

definition of a rural county as follows: a rural county has 
a population density of less than 274 persons per square 
land mile. Based on this definition, 48 of Pennsylvania’s 
67 counties are rural. Both rural and urban counties were 
identified by the federal municipal identification number 
(FIPS codes) from the BRFSS data sets. 

Introduction
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Variable Selections and Term Definitions
Rural/Urban Comparison

The Pennsylvania BRFSS data were used to compare 
health conditions, chronic disease or injury risk factors, 
and recommended preventive services use between rural 
and urban Pennsylvania residents. The 2005 BRFSS data 
were used for all analyses related to health conditions 
and chronic disease or injury risk factors, while the 2006 
BRFSS data were used for all analyses related to preven-
tive services use, since such measures were not available 
in the 2005 BRFSS. 

The research examined the following health conditions: 
cardiovascular disease, hypertension, high blood cho-
lesterol levels, diabetes, overweight, obesity, disability, 
asthma, and arthritis. Cardiovascular disease consisted of 
heart disease, heart attack, and stroke. Overweight was 
defined as a body mass index (BMI) of 25 or above, and 
obesity as a BMI of 30 or above. Disability was identified 
as a limitation in any activities because of physical, men-
tal, or emotional problems. Health problems of heart dis-
ease, heart attack, stroke, diabetes, asthma, heart disease, 
hypertension, high blood cholesterol level, and arthritis 
were self-reported as being told by a doctor. 

The research evaluated the following risk factors: smok-
ing, alcohol use, physical inactivity, insufficient fruit/veg-
etable consumption, car seatbelt use, and driving under the 
influence. Smoking status was defined as current smokers 
(smoke everyday and some days) and former smokers. 
Alcohol use was classified as heavy drinkers (adult men 
having more than two drinks per day and adult women 
having more than one drink per day) and binge drinkers 
(adult men having five or more drinks on one occasion 
and adult women having four or more drinks on one occa-
sion). Insufficient physical activity (including no physical 
activity) was defined as an adult not meeting the criterion 
of 30 minutes or more of moderate physical activity for 
five or more days per week or vigorous physical activ-
ity for 20 minutes or more, three or more days per week. 
Insufficient vigorous physical activity (including no vigor-
ous physical activity) was determined when an adult did 
not have 20 minutes or more of vigorous physical activity 
three or more days per week.

Consuming less than five servings of fruits/vegetables 
per day was considered insufficient.

Risk factors for injuries measured were driving under 
the influence (drunk and driving) in the past month, and 
not using a car seatbelt most of the time. These above-
mentioned risk factors were selected because they were 
collected over time in the BRFSS and most of them are 
among the objectives of Healthy People 2010, a national 
and statewide health promotion and disease prevention 
agenda. 

The lack of recommended preventive services use was 
measured and compared between rural and urban resi-
dents. Factors examined included: adults age 65 years and 
older who did not have a flu shot in the past year, adults 
age 65 years and older who never had a pneumonia vac-
cination, adults 18 years and older who did not check their 
blood cholesterol in the past five years or never checked 
their blood cholesterol, women 40 years and older who 
did not have a mammogram for breast cancer screening 
in the past two years, women 18 years and older who did 
not have a Pap test for cervical cancer screening in the 
past three years, men 40 years and older who did not have 
prostate cancer screening in the past two years, adults 50 
years and older who did not have a blood stool test in the 
past two years or never had a sigmoidoscopy/colonoscopy 
for colorectal cancer screening, and no dental checkup in 
the past year. The percentage of individuals without health 
insurance coverage was measured as access to health care. 

Changes from 1996 to 2006
The 1996 and 2005/2006 BRFSS data were analyzed 

to examine the changes in health-related factors during 
the 10-year period for both rural and urban residents. 
The 2005 prevalence rates of health conditions and risk 
factors, and the 2006 prevalence rates for the lack of 
preventive services use were compared to those in 1996 
separately for rural and urban residents. 

Because the BRFSS data were available at both time 
points, the researchers were able to measure the following 
health conditions: hypertension, high blood cholesterol 
levels, diabetes, overweight, obesity, and arthritis. 

The risk factors measured were: current smoking, binge 
drinking, insufficient or no physical activity, and insuffi-
cient fruit/vegetable consumption.

The lack of prevention services use included no flu 
shots in the past year for adults 65 years old and older, no 
blood cholesterol check in the past five years for adults 
18 years and older, no mammogram for women 40 years 
and older, no Pap test for women 18 years and older, no 
sigmoidoscopy/colonoscopy for adults 50 years and older, 
and no dental checkup for the past year.

The percentage of individuals without health insurance 
was also evaluated for changes during the 10-year period. 

Health Trends
To identify any emerging health trends among rural and 

urban residents between 1996 through 2005/2006, the 
researchers calculated prevalence rates year by year for 
health conditions, risk factors, and the use of preventive 
services. The BRFSS collects data on certain measures ev-
ery year and some measures only in selected years. Thus, 
this analysis was performed only for the measures that 
were available from most years during the 10 years.
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Trends were evaluated separately for rural and urban 
residents for diabetes, overweight, obesity, current smok-
ing, binge drinking, no physical activity, insufficient fruit/
vegetable consumption, no flu shots for adults 65 years 
and older, no mammogram for women 40 years and older, 
no Pap test for women 18 years and older, no blood stool 
test or sigmoidoscopy/colonoscopy for adults 50 years old 
and older, and no health insurance coverage. 

Demographic Analysis
To provide more meaningful results that are specific to 

unique groups of Pennsylvanians, the researchers strati-
fied the analyses related to current health conditions, risk 
factors and the use of preventive services according to 
the following characteristics: gender (male/female); age 
group (18-44/45-64/65+); race (white/other); income 
(<$35,000/$35,000+); and education (high school educa-
tion or less/post high school education). These categories 
were chosen because of the assurance of a reasonable 
sample size in each category. Due to a small sample size 
of minorities in the Pennsylvania data, the researchers 
used the “other” category to include black, Hispanic (in-
cluding white Hispanics) and all other races, and were un-
able to stratify change and trend analyses for this category.

The data were analyzed specifically for three regions 
– east, central, and west. The researchers compared rural 
and urban residents in these three regions for measures 
that had a reasonable sample size (n ≥ 100), including 
hypertension, high blood cholesterol, overweight, obesity, 
disability, arthritis, current smoking, insufficient or no 
physical activity, insufficient fruit/vegetable consump-
tion, no cholesterol check in the past five years, no dental 
checkup in the past year, and no blood stool test for 
colorectal cancer screening in adults 50 years and older. 

Comparison with National Data
The current health status of rural and urban Pennsyl-

vania residents was compared to the national BRFSS 
data – the national average. The current health status of 
rural and urban Pennsylvania residents was also compared 
to the objectives of Healthy People 2010 to identify any 
discrepancy between Pennsylvania rural residents and 
the national objectives for the measures available in the 
BRFSS. Healthy People 2010 was designed to identify 
the most significant preventable threats to health and to 
establish national goals to reduce these threats.

Statistical Methods 
The major task of this project was data analysis. The 

researchers performed univariate analyses, such as a 
description of the study population, and an assessment of 
bivariate associations between rural status and health-re-
lated measures. They generated prevalence rates of health 
conditions, risk factors, and preventive services use. They 

calculated prevalence rates by dividing the number of per-
sons with an event of interest, (such as a health condition) 
by the total number of survey participants in the same 
group. They then evaluated the differences in prevalence 
rates between rural and urban residents for statistical sig-
nificance. Ninety-five percent confidence intervals were 
provided for all prevalence rates, so that a range of rate es-
timates was available. The analysis identified independent 
correlates of certain health measures to identify if rural 
status was independently associated with a health measure 
after controlling for other related factors.  

All analyses used weighted data to adjust for non-re-
sponse and non-coverage of the survey so that the results 
were representative to Pennsylvania. These adjustments 
were made by applying weights in all analyses. Weights 
were provided by the CDC and were available in the 
BRFSS data files. For all data analyses, the significance 
level, at which a result is meaningful, was set at 0.05. 

Strengths and Limitations of the BRFSS 
Data

The BRFSS methodology has been used and evalu-
ated by the CDC and participating states since 1984. The 
content of the survey questions, questionnaire design, data 
collection, procedures, interviewing techniques, and data 
processing have been carefully developed to improve data 
quality. In general, data from the BRFSS are extremely 
reliable and valid. 

There were several limitations in this study. First, the 
BRFSS data are collected by telephone. Individuals who 
live in households without a residential telephone are not 
included. Therefore, the BRFSS might exclude persons of 
lower socioeconomic status or households with cellular 
phones only. Second, the survey is based on non-institu-
tionalized populations and excludes persons residing else-
where, such as nursing homes or long-term-care facilities. 
Third, the BRFSS data are self-reported by respondents, 
which can be subject to recall bias. Fourth, the sampling 
frame of the BRFSS is the entire state, therefore, some 
rural areas might be represented by relatively few inter-
views. Fifth, many analyses could not be conducted for 
rural areas because of small sample sizes. Sixth, health 
conditions are reported based on diagnoses, so the data 
could overlook individuals whose health problems have 
not been tested or recognized. Finally, the BRFSS over-
sampled older adults in recent years, so the proportion of 
older adults in the BRFSS data is greater than that in the 
Census data. Because of these limitations, some results 
from this study might be either underestimated or overes-
timated. 



Analyses of Behavioral Risk Factor Surveillance System Data for Rural Health Outcomes	 9

Results
Description of the Study 
Population

A total of 13,378 Pennsylvania 
residents participated in the 2005 
BRFSS. Table 1 describes the study 
population that represented Pennsyl-
vania non-institutionalized residents 
who were 18 years or older by rural/
urban status. There were nearly 5 per-
cent more females than males overall. 
About 20 percent of the study popula-
tion was 65 years old or older, which 
was similar for both rural and urban 
residents. Almost 85 percent of the 
study population were white, 8 per-
cent were black, 3 percent were His-
panic, and 4 percent were other races. 
Rural counties had a larger proportion 
of white residents than urban counties 
(93 percent vs. 81 percent). Nearly 
40 percent of families had an annual 
income of less than $35,000. Rural 
residents were more likely to be from 

low income families. Approximately 
10 percent of the study population had 
a less than high school education, 39 
percent finished high school, and 28 
percent received a college or higher 
education. Rural residents were less 
likely to graduate from a college than 
urban residents (21 percent vs. 33 per-
cent). Based on the 2005 BRFSS data, 
37 percent of Pennsylvanians resided 
in a rural county, and 63 percent lived 
in an urban county. 

Comparisons of Health
Conditions Between Rural 
and Urban Pa. Residents

The research compared common 
health conditions between rural 
and urban Pennsylvania residents. 
Compared to urban residents, rural 
residents had a significantly higher 
prevalence rate of heart disease (6 
percent vs. 5 percent) and heart attack 
(5 percent vs. 4 percent). Although 
rural residents were more likely 

to have high blood cholesterol (38 
percent), overweight (63 percent), 
obesity (27 percent), disability (20 
percent), arthritis (33 percent), and 
poor health status (5 percent) than 
urban residents, the differences were 
not statistically significant.

Urban residents showed a higher 
prevalence rate of stroke (3 percent) 
and hypertension (27 percent) than 
rural residents, though the differences 
were not significant. The occurrences 
of diabetes and asthma were similar 
between rural and urban residents. 

When the researchers stratified 
the comparisons of health conditions 
between rural and urban Pennsylvania 
residents by gender, a higher preva-
lence rate of heart disease remained 
significant for males. Rural males 
were also more common to report a 
poor health status than urban males 
(5 percent vs. 3 percent). However, 
stroke was significantly lower among 
rural males than urban males (1 
percent vs. 3 percent). Rural females 
were significantly more likely to 
have a disability than urban females 
(21 percent vs. 18 percent). All other 
comparisons were similar between 
rural and urban residents in both 
genders. 

Age-specific comparisons of health 
conditions showed that rural residents 
age 45 to 64 years had significantly 
higher prevalence rates of heart dis-
ease (7 percent vs. 4 percent), over-
weight (73 percent vs. 67 percent), 
disability (25 percent vs. 20 percent), 
and arthritis (44 percent vs. 39 per-
cent) than urban residents of the same 
age; however, a complaint of poor 
health status was lower among rural 
residents than urban residents in the 
same age group (4 percent vs. 7 per-
cent). For the age group of 65 years or 
older, all measured health conditions 
were comparable between rural and 
urban residents, except for high blood 
cholesterol, which was significantly 
higher among rural residents (55 per-
cent vs. 49 percent). Conversely, high 
blood cholesterol was more common 
in urban residents age 18 to 44 years 

Table 1: Demographic Characteristics of the
Pennsylvania Participants in the 2005 BRFSS

* % is based on weighted data adjusted for study design, non-response, and 
stratification to reflect specifically for the Pennsylvania population. 
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than rural residents of the same age group (19 percent vs. 
24 percent). 

When comparing the health conditions between rural 
and urban Pennsylvania residents by race, the research 
found no significant difference between rural and urban 
minority residents, probably due to the small number of 
races other than white in the dataset. 

When comparing health conditions by family income, 
the research found no statistically significant difference 
between rural and urban Pennsylvania residents from 
families with an income of $35,000 or more.

However, rural residents from families with incomes of 
less than $35,000 had a significantly higher prevalence 
rate of overweight (67 percent vs. 62 percent) and obe-
sity (32 percent vs. 28 percent) than urban families with 
incomes of less than $35,000. Stroke, though, was more 
common among urban residents than rural residents from 
families with incomes of less than $35,000 (5 percent vs. 
3 percent).

 There were no significant differences observed between 
rural and urban residents who had a post high school edu-
cation for all health conditions measured. For those with 
an education level of high school or less, urban residents 
were more likely than rural residents to have a stroke (3 
percent vs. 2 percent) and hypertension (34 percent vs. 30 
percent). 

Summary of Comparisons of Health Conditions
Rural residents were more likely than urban residents to 

suffer from heart disease and heart attacks, especially rural 
males age 45 to 64 years. Rural residents age 45 to 64 
years also had a higher prevalence of overweight, obesity 
and arthritis than urban residents of the same age group. 

Rural seniors (65+ years) were more likely to have high 
blood cholesterol levels than urban seniors. Overweight 
and obesity were more widespread among rural residents 
with low family incomes compared to their urban coun-
terparts. Compared to urban females, rural females were 
more likely to have disabilities.

Comparisons of Health-Related Risk Factors 
Between Rural and Urban Pa. Residents

Risk factors, including smoking, alcohol use, physical 
inactivity, and fruit/vegetable consumption, were com-
pared between rural and urban Pennsylvania residents 
using the 2005 BRFSS data. 

Rural residents had a significantly higher current smok-
ing rate than urban residents (25 percent vs. 23 percent). 
The majority of smokers smoked every day. The propor-
tion of former smokers was similar between rural and ur-
ban residents. Slightly more rural residents reported being 
binge drinkers than urban residents, but the difference was 
not significant. 

Overall physical activity and vigorous physical activity 
were measured as “not met recommendation” (including 
either insufficient or no physical activity) and “no physi-
cal activity at all.” The differences of these physical activ-
ity measures were not statistically significant between 
rural and urban residents: about half of the population 
reported insufficient or no physical activity and more than 
25 percent of the population had insufficient or no vigor-
ous physical activity. 

The proportion meeting the recommendation of con-
suming five or more servings of fruits/vegetables per day 
was very low among rural and urban residents; however, 
there were significantly more rural residents than urban 
residents who consumed less than five servings of fruits/
vegetables per day (80 percent vs. 74 percent).

When comparing health-related risk factors between 
rural and urban Pennsylvania residents by gender, the 
current smoking rate was higher in both male and female 
rural residents compared to their urban counterparts; how-
ever, the difference was more significant in females (25 
percent vs. 21 percent). 

A similar trend was also observed for binge drinking: 
significantly more rural females reported binge drinking 
than urban females (11 percent vs. 8 percent). 

For physical activity, male rural residents were signifi-
cantly less likely to have insufficient or no physical activ-
ity than male urban residents (47 percent vs. 52 percent). 
The significance of a higher proportion of rural residents 
who did not have five or more fruits/vegetable per day 
remained for both males and females. 

When comparing health-related risk factors between ru-
ral and urban Pennsylvania residents in three age groups, 
the current smoker rates were significantly higher among 
young rural residents (age 18 to 44 years) than young 
urban residents (34 percent vs. 28 percent), higher but 
not significant among the rural middle age group (age 45 
to 64 years) than the urban middle age group (25 percent 
vs. 22 percent), and significantly lower among older rural 
residents than older urban residents (7 percent vs. 11 per-
cent). A similar trend was observed for the percentage of 
people who smoked daily. The higher proportion of rural 
residents who did not consume enough fruits/vegetables 
remained significant for the young and middle age groups. 

Comparing health-related risk factors between rural 
and urban Pennsylvania residents specifically by family 
incomes, the research found that individuals from fami-
lies with incomes of less than $35,000 were more likely 
to smoke than individuals from families with incomes of 
$35,000 or more. However, among families with incomes 
of $35,000 or more, rural residents were significantly 
more likely to be current smokers than urban residents (22 
percent vs. 18 percent). For families with incomes of less 
than $35,000, rural residents were slightly less likely to be 
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current or former smokers than urban 
residents, although the differences 
were not significant. Among individu-
als from families with incomes of less 
than $35,000, rural residents had a 
higher prevalence rate of heavy drink-
ing than urban residents (6 percent vs. 
4 percent). The proportion of those 
not consuming enough fruits/vegeta-
bles was significantly higher among 
rural residents than urban residents 
among both family income levels. 

The researchers compared health-
related risk factors between rural and 
urban Pennsylvania residents spe-
cifically by education level. Overall, 
individuals with an education level 
of high school or less displayed a 
higher prevalence rate for all risk 
factors measured in the BRFSS than 
individuals with an education level 
greater than high school. However, 
no significant differences of any risk 
factors were observed between rural 
and urban residents for both educa-
tion levels, except that insufficient 
consumption of fruits/vegetables was 
more common among rural residents.

Summary of Comparisons of 
Risk Factors

The current smoking rate was 
higher among rural residents than ur-
ban residents, and the difference was 
greater for females, younger residents 
(18 to 44), and individuals with fam-
ily incomes of $35,000 or more. Rural 
females were also more likely to be 
binge drinkers than urban females. 
Among individuals from families with 
lower income levels (less than $35,000), 
rural residents were more likely to be 
heavy alcohol drinkers than their urban 
counterparts. Fruit/vegetable consump-
tion was low for all Pennsylvanians, 
especially rural residents. 

Comparisons of Recommend-
ed Preventive Services Use
Between Rural and Urban 
Pa. Residents

The researchers compared the use 
of recommended preventive services 

use between rural and urban Pennsyl-
vania residents. Preventive services 
use and early diagnosis of many dis-
eases can affect prompt treatment and 
more effective health outcomes.

Preventive services measured in the 
BRFSS included immunization (such 
as flu shots and pneumonia vaccina-
tion), blood cholesterol level checks, 
mammograms for breast cancer, Pap 
smear tests for cervical cancer, prostate 
cancer screening, colorectal cancer 
screening (blood stool tests and sig-
moidoscopy/colonoscopy), and dental 
checkups. 

The use of preventive services was 
measured specifically for the rec-
ommended age and time intervals. 
Access to health care was measured 
as any health insurance coverage. The 
2006 BRFSS data were used for the 
comparisons of preventive services 
use between rural and urban Pennsyl-
vania residents except for cholesterol 
level checking, which was from the 
2005 BRFSS data.

Most of the measured preventive 
services were used similarly by rural 
and urban Pennsylvania residents. 
However, women 40 years and older 
from rural areas had a significantly 
higher rate of not having a mam-
mogram for breast cancer screening 
than women of the same age group 
from urban areas (27 percent vs. 
23 percent). Rural women also had 
a slightly higher (non-significant) 
rate of not having Pap test screen-
ings for cervical cancer than urban 
women (19 percent vs. 16 percent). 
Rural residents 50 years and older 
were significantly less likely to have 
had a sigmoidoscopy/colonoscopy 
for colorectal cancer screening than 
urban residents of the same age group 
(48 percent vs. 38 percent). There was 
a slightly higher and significant rate 
for not having a dental checkup in the 
past year among rural residents than 
urban residents (31 percent vs. 28 
percent).

Gender-specific comparisons of 
preventive services use between rural 
and urban residents showed that there 

was no difference between rural and 
urban women for not having a dental 
checkup in the past year. However 
rural men were significantly less 
likely to have had a dental checkup in 
the past year than urban men (31 per-
cent vs. 25 percent). The significant 
difference between rural and urban 
residents remained in both men and 
women for not having a sigmoidosco-
py/colonoscopy for colorectal cancer 
screening.

Comparisons of preventive services 
use between rural and urban resi-
dents by age showed that none of the 
differences between rural and urban 
residents in the 18 to 44 age group 
were significant.

For the 45 to 64 age group, the 
only significant difference was the 
use of sigmoidoscopy/colonoscopy, 
which was much lower among rural 
residents (53 percent vs. 42 percent). 
Several significantly lower preventive 
services uses were observed among 
rural residents in the 65 and older 
age group, including no Pap test in 
women (39 percent vs. 29 percent), 
no sigmoidoscopy/colonoscopy (42 
percent vs. 30 percent), and no dental 
checkup in the past year (40 percent 
vs. 30 percent). 

Race-specific comparisons of 
preventive services use between rural 
and urban residents showed a similar 
pattern between whites and the over-
all study population. For other races, 
rural residents had a lower use of flu 
shots, cholesterol level checks, Pap 
tests, and sigmoidoscopies/colonos-
copies, while urban residents had a 
lower use of pneumonia vaccination, 
mammograms in women, prostate 
cancer screenings in men, dental 
checkups, and a higher chance of not 
having any health insurance; how-
ever, none of these differences was 
significant due to a small number of 
other races in the study population.

Comparisons of preventive services 
use between rural and urban residents 
by income showed that individu-
als from families with incomes of 
less than $35,000 were less likely 
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to have mammograms and Pap tests in women, 
dental checkups, and health insurance no matter 
if they lived in rural or urban areas. Although 
the difference was not significant, older rural 
residents from families with incomes of less than 
$35,000 were more likely to have had flu shots 
and pneumonia vaccinations. For families with 
incomes of $35,000 or more, the only significant 
difference observed was that rural residents had 
a higher rate of not having sigmoidoscopies/
colonoscopies (47 percent vs. 35 percent).

Individuals with education levels of high 
school or less were less likely to use preventive 
services whether they lived in a rural or urban 
area, including flu shots, pneumonia vaccina-
tions, Pap tests in women, prostate cancer 
screenings in men, dental checkups, and having 
health insurance. The only observed significant 
difference was the lower use of sigmoidoscopy/
colonoscopy in rural residents than in urban resi-
dents among all education levels. 

Summary of Preventive Services Use
Rural women were less likely to have a mammogram 

than urban women. The use of sigmoidoscopy/colonos-
copy was less common among rural residents than urban 
residents, no matter what gender, age or income level. 
A higher percentage of rural males did not have dental 
checkups in the past year compared to urban males. Rural 
seniors (65+ years) were less likely to have Pap tests and 
dental checkups in the past year than urban seniors. 

Changes in Health-Related Factors
Between 1996 – 2005/2006 Among
Rural and Urban Pa. Residents

Health-related factors, which were available 
in the BRFSS in 1996 and in 2005/2006, were 
evaluated for changes over time. These factors 
included health conditions, such as hyperten-
sion, high blood cholesterol levels, diabetes, 
overweight, obesity, and arthritis; risk factors, 
such as smoking, alcohol use, lack of physical 
activity, and insufficient fruit/vegetable con-
sumption; use of preventive services, such as 
flu shots, cholesterol checks, mammograms and 
Pap tests in women, sigmoidoscopies/colonosco-
pies for colorectal cancer screenings, and dental 
checkups; and any health insurance coverage. 
The data for changes in health conditions and 
risk factors were from the 1996 BRFSS and the 
2005 BRFSS, and the data for changes in use of 
preventive services were from the 1996 BRFSS 
and the 2006 BRFSS. 

Figure 1 shows the prevalence rates of several health 
conditions for rural and urban residents in 1996 and in 
2005. Overweight and obesity significantly increased over 
the 10 years: overweight increased by nearly 15 percent 
and obesity increased by more than 26 percent. In addition 
to the increase in overweight and obesity, there was a non-
significant increase in weight-related health conditions, 
such as hypertension, high blood cholesterol, and diabe-
tes, in both rural and urban residents. However, arthritis 
significantly decreased over these 10 years, especially 
among urban residents.

In the comparison of prevalence rates for selected risk 

* Significant changes (p-value < 0.05) in 10 years. 

Figure 1: Changes in Health Conditions
from 1996 to 2005 in Both Rural and Urban

Pennsylvania Residents, BRFSS

Figure 2: Changes in Use of Preventive Services from 
1996 to 2006 in Both Rural and 

Urban Pennsylvania Residents, BRFSS
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factors for health problems in both 
rural and urban residents in 1996 and 
in 2005, the research found virtually 
no changes for current smoking rates, 
binge drinking rates, and insufficient 
fruit/vegetable consumption over 
the 10 years for both rural and urban 
residents. However, there was a 
positive change in physical activity: 
a significantly lower percentage of 
people reported insufficient physi-
cal activity or no physical activity in 
2005 compared to 1996 for both rural 
and urban residents. 

Several preventive service use rates 
increased over time. Figure 2 shows 
the percentages of rural and urban 
residents who did not use preventive 
services as recommended in 1996 and 
2006. The percentages for not having 
flu shots, mammograms, and sig-
moidoscopy/colonoscopy decreased 
significantly for both rural and urban 
residents over this time period. The 
percentage of individuals who did not 
check their blood cholesterol level 
also decreased, especially among 
rural residents. The percentage of 
women who did not have a Pap test 
was almost identical in 1996 and 
2006. The proportion of individu-
als without health insurance did not 
change significantly over this time 
span. The proportion of individuals 
who did not have a dental checkup for 
the past year increased significantly 
from 1996 to 2006 in both rural and 
urban areas.

Summary of Changes
in Health-Related Factors
Between 1996 – 2005/2006

There were no significant dif-
ferences observed for changes in 
health-related factors between rural 
and urban residents. For both rural 
and urban residents, the prevalence 
of overweight and obesity increased, 
while the prevalence of arthritis de-
creased. The percentage of individu-
als with insufficient or no physical 
activity decreased. Lack of flu shots, 
mammograms, sigmoidoscopies/

colonoscopies, and blood cholesterol 
level checks also decreased over time. 
However, the percentage of individu-
als without dental checkups in the 
past year increased. The percentage of 
the population without health insurance 
did not change over this time period.

Trends of Health-Related
Factors from 1996 to 2006 of 
Rural and Urban Pa. Residents

Trends of health-related factors, 
which were available from 1996 to 
2006, were identified for both rural 
and urban Pennsylvania residents. 
These health-related factors included 
diabetes, overweight, obesity, cur-
rent smoking, binge drinking, no 
leisure physical activity, insufficient 
fruit/vegetable consumption, no flu 
and pneumonia vaccinations in the 
elderly, no blood cholesterol checks, 
no mammograms and Pap tests in 
women, no blood stool tests and 
sigmoidoscopy/colonoscopy, and no 
health insurance. 

The trend of diabetes shows a sig-
nificant increase from 1996 to 2006 
for both rural and urban residents: 
from 6 percent to 9 percent among 
rural residents, and from 6 percent 
to 8 percent among urban residents. 
For most years, rural residents had 
a higher prevalence rate of diabetes 
than urban residents. However, the 
difference between rural and urban 
residents was not significant for all 
years. 

Overall, the prevalence of over-
weight and obesity increased from 
1996 to 2006 among rural and urban 
residents. For almost all years, rural 
residents had higher prevalence rates 
of overweight and obesity than urban 
residents, although the difference was 
significant only for obesity in 2000, 
2003 and 2004. The trend of over-
weight seemed to increase continu-
ously; however, the trend of obesity 
has reversed since 2004 among rural 
residents.

The trend for current smoking rates 
have been consistent since

1996, although a recent decrease was 
observed from 2005 to 2006 in rural 
residents and from 2003 to 2006 in 
urban residents. For most years, rural 
residents had a higher smoking rate 
than urban residents, and the dif-
ference was significant in 2005 and 
2006. Binge drinking trends were also 
examined. No data were available for 
binge drinking in 1998 and 2000. The 
trend of binge drinking was steady 
over the time period, except for 2003 
when rural residents had a significant-
ly lower rate of binge drinking than 
urban residents. 

Data for leisurely physical activ-
ity were not available before the year 
2000. The trend of no physical activ-
ity did not show any specific pattern. 
In 2000 and 2004, significantly more 
rural residents did not have leisurely 
physical activity than urban residents, 
while the differences between rural 
and urban residents were not signifi-
cant in other years. However, from 
2005 to 2006, there were significantly 
fewer rural residents without leisurely 
physical activity. 

The food guidelines developed by 
the U.S. Department of Agriculture 
recommend at least five servings of 
fruits or vegetables per day. How-
ever, the percentages of both rural 
and urban residents who did not meet 
these guidelines were very high. 
For most years with available data, 
a significantly higher percentage of 
rural residents did not consume at 
least five servings of fruits/vegetables 
compared to urban residents. 

The researchers looked for trends of 
older adults (65 years or older) who 
did not receive flu shots in the past 
year in both rural and urban residents. 
There were no flu shot data collected 
in 1998 and 2000. In most years with 
available data, about 30 to 40 per-
cent of older adults did not have flu 
shots, and there was no significant 
difference between rural and urban 
residents.

More rural women did not have 
mammogram screenings for breast 
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cancer than urban women consistently over the years, 
although the trend of not having a mammogram was 
decreasing in both rural and urban women. The differ-
ence in the percentage of rural and urban women without 
mammograms was significant in the years of 1997, 1999, 
and 2006.  

The trend of not having a Pap test for cervical cancer 
decreased from 1998 to 2000, but slightly increased after-
ward in both rural and urban women. Rural women had 
a higher rate of not having a Pap test than urban women; 
however, the difference was significant only in 1999. No 
mammogram and Pap test data were available in 2001, 
2003, and 2005.

Data related to colorectal cancer screening were only 
available in 1996, 1999, 2002, 2004, and 2006. The per-
centage of individuals without a sigmoidoscopy/colonos-
copy decreased tremendously between 1996 and 2006 in 
both rural and urban areas. However, rural residents had a 
significantly higher percentage of individuals who did not 
have a sigmoidoscopy/colonoscopy than urban residents 
for all years with available data except for 1999. 

Access to health care was measured by health insurance 
coverage. The percentage of individuals without health 
insurance had been consistently higher among rural resi-
dents than urban residents until 2006, and the differences 
between rural and urban areas were significant for the 
years of 1997, 1999, 2002 and 2004. The trend in rural ar-
eas shows that the lowest percentage of individuals with-
out health insurance was in 2000 (9 percent). Since then, 
the trend increased and reached the peak of 14 percent in 
2004, before dropping. However, the trend in urban areas 
has continuously increased since 2001. 

Summary of Trends of Health-Related Factors
In general, the trends of health-related factors between 

1996 and 2006 showed similar patterns for rural and urban 
residents. Overweight, obesity and diabetes were increas-
ing, especially among rural residents. Smoking was de-
clining; however, the speed of decline was slower among 
rural residents than urban residents. Consistently more 
rural residents did not have mammograms, Pap tests, and 
sigmoidoscopies/colonoscopies during this time period. 
The trend of no health insurance among rural residents 
decreased since 2004, and the percentage of residents 
without health insurance was consistently higher among 
rural residents than urban residents except for 2006.  

Region-Specific Comparisons of
Health-Related Factors Between Rural and 
Urban Pa. Residents 

This section presents region-specific comparisons of 
health-related factors between rural and urban residents. 
Due to a small sample size after stratifying the study 

population by region, the researchers were only able to 
provide valid results for the health conditions of hyperten-
sion, high blood cholesterol levels, overweight, obesity, 
arthritis, and disability; the risk factors of current smok-
ing, insufficient or no physical activity, and insufficient 
consumption of fruits/vegetables; and the preventive 
services use of cholesterol level checks, blood stool tests 
for screening colorectal cancer, and dental checkups. Data 
used for the analyses related to medical conditions and 
risk factors were from the 2005 BRFSS. Data for preven-
tive services use were from the 2006 BRFSS, except for the 
cholesterol check variable that used the 2005 BRFSS data.

The comparison shows that individuals from central 
Pennsylvania were less likely to have hypertension, and 
individuals from the east were less likely to have high 
blood cholesterol levels. No significant differences were 
observed for both health conditions by region between 
rural and urban residents. 

In comparisons between the prevalence rates of over-
weight and obesity between rural and urban residents by 
three regions, the differences were small. However, the 
eastern region had the lowest prevalence rates of over-
weight and obesity. The difference between rural and 
urban residents in each region was not significant. 

The central region had the lowest disability prevalence 
rate compared to the eastern and western regions. Rural 
residents seemed to have a higher prevalence rate of dis-
ability than urban residents in the east and central regions, 
although the differences were not statistically significant. 
Individuals, including rural and urban residents, from the 
west had a much higher prevalence rate of arthritis than 
those from the other two regions. 

Lifestyle related risk factors were compared between 
rural and urban residents by region. Rural residents from 
all three regions were more likely to report insufficient 
or no physical activity, and the difference between rural and 
urban residents was significant for those in the east. Ru-
ral residents from the central and western regions had a 
significantly higher rate of insufficient fruit and vegetable 
consumption than urban residents. Current smoking was 
more common among rural residents in the eastern and 
western regions, and the difference was significant for the 
west.

The use of three preventive services was compared 
between rural and urban residents by regions. Rural 
residents were less likely to have their blood cholesterol 
checked in the past five years than urban residents in all 
three regions, but the differences were not significant. 
There were no meaningful variations in dental checkups 
and blood stool tests for colorectal cancer among the three 
regions, and the differences between rural and urban resi-
dents were not significant for all regions. 
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Summary of Region-Specific 
Comparisons of
Health-Related Factors

Although there were no differences 
between rural and urban residents 
within a region, the prevalence of 
high blood cholesterol was lowest in 
the east, arthritis was most common 
in the west, and the central region had 
the lowest rate of hypertension and 
disability. In the east, rural residents 
were more likely to smoke and less 
likely to participate in physical activ-
ity than urban residents. In the central 
region, more rural residents reported 
insufficient fruit/vegetable consump-
tion than urban residents. In the west, 
rural residents had higher rates of 
smoking and insufficient fruit/vege-
table consumption compared to urban 
residents.

Multivariate Analysis for
Selected Factors That Are 
Significantly Different Be-
tween Rural and Urban Pa. 
Residents

The prevalence of heart disease and 
heart attack was significantly higher 
among rural residents than urban 
residents in Pennsylvania. This differ-
ence remains even after stratification 
by gender and age. In the multivari-
ate analysis, heart disease and heart 
attack were combined to create a new 
variable of any coronary heart disease 
(CHD). Included in a multivariate 
model were factors that were as-
sociated with CHD in the univariate 
analysis and factors that might have 
a relationship with CHD, such as 
age, gender, smoking, alcohol use, no 
physical activity, overweight, higher 
cholesterol, hypertension, and diabe-
tes. This multivariate model evaluated 
the independent influence of being a 
rural resident on CHD after adjusting 
for other possible factors that might 
contribute to CHD occurrence. 

Male gender, old age, hypertension, 
high blood cholesterol and over-
weight were all significantly associat-
ed with CHD. Compared to females, 
the risk for CHD was higher among 

males. Individuals with hypertension 
and high blood cholesterol, and who 
were overweight had a higher risk 
of CHD. However, after controlling 
for these risk factors, being a rural 
resident was still a significant factor 
linked with an increased chance of 
CHD. 

Rural Pennsylvania residents had 
a higher current smoking rate com-
pared to urban residents in the earlier 
univariate analysis. In the multivariate 
model, binge drinking and no physi-
cal activity were significantly and 
independently associated with current 
smoking. After controlling for drink-
ing and physical activity, rural resi-
dents still had a 14 percent increased 
risk of current smoking; however, 
the association was not statistically 
significant. The results indicate that 
smoking, alcohol use, and no physical 
activity were all associated with each 
other. 

The earlier univariate analysis also 
showed a higher percentage of rural 
Pennsylvania residents consuming less 
fruits/vegetables than recommended 
compared to urban residents. In the 
multivariate model, male gender, 
binge drinking, no physical activity, 
and current smoking were all signifi-
cantly and independently associated 
with insufficient consumption of 
fruits/vegetables. After controlling for 
these factors, a rural resident still had 
a 39 percent increase in the chance 
of not consuming sufficient fruits/
vegetables.

The results of the multivariate anal-
ysis indicate that rural residents had 
a cluster of poor lifestyles, including 
alcohol use, smoking, lack of physical 
activity, and insufficient consumption 
of fruits/vegetables. 

Summary of the
Multivariate Analysis

Living in a rural area was a signifi-
cant and independent risk factor for 
heart disease. Rural residents showed 
a cluster of risk factors from poor life-
styles, including alcohol use, smok-

ing, lack of physical activity, and 
insufficient consumption of fruits/
vegetables.

Comparisons to the National 
BRFSS Data 

To evaluate if there were any dif-
ferences in health-related factors 
between Pennsylvania and the nation, 
selected health conditions, risk fac-
tors, and use of preventive services 
in both rural and urban Pennsylvania 
residents were compared to those of 
the population average of the U.S. us-
ing the national BRFSS data available 
at the CDC’s website. In comparisons 
for hypertension, high blood choles-
terol and diabetes, the differences 
were not statistically significant, al-
though both rural and urban Pennsyl-
vania residents had higher prevalence 
rates of hypertension, high blood 
cholesterol and diabetes compared to 
the national average. 

The prevalence rates of disabil-
ity, asthma, and poor health status 
were similar between Pennsylvania 
residents and the national population. 
However, arthritis was significantly 
more common among Pennsylvania 
residents, especially among rural 
residents, than the national popula-
tion. This finding related to arthritis 
might contribute to the fact that a 
larger proportion of rural residents 
than urban residents and the national 
average were elderly. 

Current smoking rates were highest 
among rural Pennsylvania residents, 
followed by urban Pennsylvania 
residents, and national residents. No 
significant difference was observed 
for heavy alcohol drinking. Rural 
Pennsylvania residents were signifi-
cantly more like to report binge drink-
ing than the national population.

 Compared to the national average, 
there were significantly fewer seniors 
without a flu shot in the past year 
among rural Pennsylvania residents. 
All Pennsylvania seniors were also 
more likely to have had a pneumonia 
vaccine, although the finding was 
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not statistically significant. The percentages of 
adults who never had their cholesterol levels 
checked were about the same between rural 
Pennsylvania residents and the national popula-
tion, and a slightly lower percentage of urban 
Pennsylvania residents never had their choles-
terol levels checked.

Rural Pennsylvania residents were less 
likely to use some of the available preventive 
services, such as mammograms, Pap tests and 
prostate cancer screenings, than the national 
population, and the difference was significant 
for women 40 and older without mammograms.

The rates of blood stool tests for colorectal 
cancer screenings were similar between Penn-
sylvania residents and the national population. 
The use of sigmoidoscopy/colonoscopy was 
significantly lower among rural Pennsylvania 
residents than urban Pennsylvania residents, 
but not significantly different from the national 
average. 

The percentage of adults without a dental checkup in the 
past year was significantly higher among rural Pennsyl-
vania residents than urban Pennsylvania residents, but not 
significantly different from the national average.

Both rural and urban Pennsylvania residents had a 
significantly lower proportion of individuals who did not 
have any health insurance than the national population.

Summary of Comparisons of the Pa.
and National BRFSS Data

Compared to the national population, rural Pennsylva-
nia residents had a higher prevalence of arthritis, were 

more likely to be current smokers and to experience binge 
drinking. Women aged 40 and older were less likely to 
have had a mammogram in the past two years. However, 
more rural Pennsylvania seniors had flu shots in the past 
year, and fewer rural Pennsylvania residents did not have 
health insurance coverage. 

Comparisons to Healthy People 2010
Selected health-related factors were compared to the 

national objectives in Healthy People 2010. 
Only the objectives that were comparable to the mea-

sures used in this study were evaluated. Figure 3 shows 
that the prevalence rates of hypertension, high blood cho-

lesterol levels, diabetes, overweight and obesity 
in both rural and urban Pennsylvania residents 
were significantly higher than the national 
objectives. 

Both rural and urban Pennsylvania residents 
showed higher prevalence rates of current 
smoking and binge drinking compared to the 
objectives of Healthy People 2010.

The percentage of seniors with flu shots and 
pneumonia vaccinations were lower among 
both rural and urban Pennsylvania residents 
than the national objectives. However, the 
percentage of Pennsylvania residents, both rural 
and urban, who visited a dentist were higher 
than the national objectives.

Summary of Comparisons of the Pa. 
BRFSS Data to Healthy People 2010

Neither rural nor urban Pennsylvania resi-
dents met the Healthy People 2010 objectives 

Figure 3: Comparisons of Selected Health Conditions 
for Rural and Urban Pennsylvania Residents to the 

Objectives of Healthy People 2010

Figure 4: Self-Reported General Health Status (%) by 
Age in Rural Pennsylvania Population
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that were related to the measures used 
in this study, including selected health 
conditions (hypertension, diabetes, 
high blood cholesterol levels, over-
weight and obesity), risk factors 
(current smoking and binge drinking), 
and use of preventive services (flu 
shots and pneumonia vaccination). 
However, the percentages of both ru-
ral and urban Pennsylvania residents 
who visited a dentist for preventive 
checkup were higher than the national 
objectives.

Health Profile of Adult Rural
Pa. Residents

Although various comparisons have 
been presented earlier in great detail 
between rural and urban residents for 
different health-related factors, this 
section summarizes most findings 
about rural Pennsylvania residents to 
yield a health profile of the rural adult 
population aged 18 years and older. 

The 2005 BRFSS data revealed that 
37 percent of respondents resided in 
rural Pennsylvania counties. Nearly 
53 percent of the rural population was 
female. The proportion of the rural 
population decreased in younger age 
groups. Male population exceeded 
female population in every age group 
except for those 65 years and older, 

in which the female population was 
about 28 percent higher than the male 
population. More than 20 percent 
of the rural adult population was 65 
years or older, which was 3 per-
centage points higher than the U.S. 
population of the same age group. 
The vast majority of the rural popu-
lation was white (93 percent). Two 
thirds of rural families (67 percent) 
had an annual income of less than 
$50,000, compared to 58 percent of 
the U.S. population. One in every five 
adults (21 percent) in rural communi-

ties completed a college education or 
above, while nationally 31 percent 
of the population had that level of 
education. Slightly more than 60 per-
cent of rural adults were married, 9 
percent were divorced, 9 percent were 
widowed, 2 percent were separated, 
17 were never married, and 3 percent 
lived with a partner.

Since sampling methods are dif-
ferent between the BRFSS and the 
Census, variations in the demograph-
ics might exist between the two data 
sources. 

Most rural residents reported hav-
ing a good general health status, with 
12 percent of individuals ranking 
their health status as fair and 5 per-
cent as poor (Figure 4). 

Figure 5 shows the prevalence rate 
of selected health conditions among 
the rural population. The most com-
mon health condition was high blood 
cholesterol levels (38 percent), while 
nationally 36 percent of the popula-
tion had high blood cholesterol levels.

The second most common health 
condition among the rural population 
was arthritis (33 percent), compared 
to 27 percent nationwide, followed by 
hypertension (27 percent), which was 
comparable to the national prevalence 
rate.

Figure 5: Prevalence Rate (%) of Selected Health Conditions 
among Rural Pennsylvania’s Population

Figure 6: Life-Quality Related Factors among
Rural Pennsylvania’s Population
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The research evaluated several life-quality related 
factors (Figure 6). About 6 percent of the rural popula-
tion was dissatisfied with their life. Nearly 20 percent of 
rural residents experienced some kind of disability, and 7 
percent needed to use special equipment for their health 
problems. About 27 percent of the rural Pennsylvania 
population was obese (nationally 24 percent), and another 
36 percent was overweight. More than 45 percent of rural 
adults were trying to lose weight.

About 11 percent of the rural population had no health 
insurance coverage. 

Figure 7 summarizes the prevalence rate of selected risk 
factors among the rural Pennsylvania population. One in 
every four rural adults was currently smoking. Although 

only 5 percent of rural residents were classi-
fied as heavy drinkers, 17 percent were binge 
drinkers. The binge drinking rate was 14 percent 
in the nation. Nearly half of the rural popula-
tion did not meet the recommended physical 
activity levels, which were 30 or more minutes 
of moderate physical activity five or more days 
per week, or vigorous physical activity for 20 or 
more minutes three or more days per week.

Four in every five rural residents (80 percent) 
consumed less than five servings of fruits/veg-
etables (77 percent for the U.S population) per 
day. 

Figure 8 shows the percentage of rural Penn-
sylvania residents who did not use recommended 
preventive services, including immunization 
for older adults, screenings for breast cancer, 
cervical cancer, prostate cancer and colorectal 

cancer, and dental checkups. Overall, the use of all these 
preventive services was lower among rural Pennsylvania 
residents than the national average. 

Conclusions
Comparisons Between
Rural and Urban Pa. Residents

In the U.S., heart disease is currently the leading cause 
of death. Heart disease is significantly more common 
in rural residents than urban residents in Pennsylvania, 
especially among rural middle-aged men. A number of 
risk factors are associated with the occurrence of heart 
disease, including smoking, overweight, poor diet, seden-
tary lifestyle, high blood pressure, high blood cholesterol, 
diabetes, and family history.

The results of this study showed that rural 
Pennsylvanians were also more likely to have 
these above-mentioned risk factors for heart 
disease. Compared to their urban counterparts, 
rural residents in the middle age group (45 to 
64) and in families with lower incomes were 
more likely to be overweight and obese. Rural 
seniors were more likely to have high blood 
cholesterol than urban seniors. Current smok-
ing rates were higher among rural residents 
than urban residents. Fruit/vegetable consump-
tion was consistently insufficient among rural 
residents. All these risk factors might contrib-
ute to the higher rate of heart disease among 
rural residents, although the BRFSS data were 
cross-sectional and the temporal relationship 
was not clear. 

Overweight and obesity is a significant 
public health problem in the U.S. in general, 
and in Pennsylvania in particular. More than 

Figure 7: Prevalence Rate (%) of Risk Factors among 
Rural Pennsylvania’s Population

Figure 8: Preventive Services Use among
Rural Pennsylvania’s Population
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60 percent of Pennsylvanians were overweight and one in 
every four Pennsylvanians was obese. However, this prob-
lem was worse among the middle age group in rural areas 
and among individuals from families with lower incomes. 
Rural residents in the middle age group were also more 
likely to have arthritis, a condition often associated with 
overweight. 

Smoking contributes to severe health problems, includ-
ing heart disease. Current smoking rates were significant-
ly higher among rural residents than urban residents, and 
the difference was even greater among females and those 
in the young age group. Along with smoking more, rural 
women were also more likely to experience binge drink-
ing than urban women. Smoking and alcohol drinking are 
two important risk factors for the health of women and 
children. 

The results of this research indicated that rural resi-
dents were more likely to have a cluster of risk factors 
indicating poor lifestyles, including smoking, alcohol use, 
lack of physical activity, and insufficient consumption 
of fruits/vegetables. All these factors increase the risk of 
overweight, obesity, heart disease, diabetes, high blood 
cholesterol level, and overall poor health. 

The use of preventive services was lower among rural 
residents than urban residents in Pennsylvania. Rural 
women were less likely to have a mammogram than 
urban women. Rural seniors were less likely to have a 
Pap test than urban seniors. The use of sigmoidoscopy/
colonoscopy was less common among rural residents of 
any gender and/or socioeconomic status compared to their 
urban counterparts. Having a dental checkup in the past 
year was less likely among rural males and rural seniors 
compared to their urban counterparts.  

This research also identified some areas where rural res-
idents had better indicators of health than urban residents. 
Stroke rates were lower among rural men than urban men. 
Rural men were also more likely to participate in physi-
cal activity than urban men. In the young age group, rural 
residents had a lower prevalence of high blood cholesterol 
than urban residents. In the middle age group, fewer rural 
residents complained about a poor health status than urban 
residents. 

Changes Between 1996-2005/2006
Health-related factors were evaluated for changes 

between 1996–2005/2006 in both rural and urban Penn-
sylvania. For both rural and urban residents, the preva-
lence of overweight and obesity increased significantly 
during this time period: overweight increased by nearly 
15 percent and obesity increased by more than 26 percent. 
The positive changes observed were that a lower percent-
age of Pennsylvanians reported insufficient or no physical 

activity in 2005/2006 compared to 1996. The prevalence 
of arthritis has decreased over time. 

The use of preventive services increased during this 
time period for flu shots, mammograms, sigmoidoscopies/
colonoscopies, and blood cholesterol level screenings. 
However, fewer individuals had a dental checkup in the 
past year in 2005/2006 compared to 1996. The percent-
age of the population without health insurance did not 
change noticeably during this time period. The changes of 
these health-related factors were similar between rural and 
urban residents, and none of the differences between rural 
and urban residents was significant. 

Trends Between 1996-2005/2006
To identify emerging health problems, the research 

evaluated several health-related factors between 1996 and 
2006. Overall the trends of these health-related factors 
during this time period showed similar patterns for rural 
and urban residents. Overweight, obesity and diabetes 
were continuously increasing overtime, indicating they 
were emerging, especially among rural residents. 

The trend of smoking was declining; however, the speed 
of decline was slower among rural residents than urban 
residents. 

The trend of no physical activity was unstable with 
more rural residents lacking sufficient physical activity in 
most years. 

Consistently more rural residents than urban residents 
consumed insufficient fruits/vegetables each year, and this 
trend was still increasing among rural residents. 

The trend of receiving a flu shot was similar between 
rural and urban seniors. The variation in percentages of 
seniors who received a flu shot might be due to the fact 
that there was a flu vaccine shortage in some years during 
the study period. 

Although the trends showed similar patterns, more rural 
women did not have mammograms and Pap tests than 
urban women in every year, and the trend of not having a 
Pap test was slightly increasing since the year 2000. 

The trend of no sigmoidoscopy/colonoscopy was de-
creasing for both rural and urban residents, although rural 
residents still lagged behind urban residents. However, 
the use of blood stool tests was decreasing since the year 
2002, which might be due to the increase in the use of 
sigmoidoscopy/colonoscopy, a more accurate screening 
for colorectal cancer. 

The trend of no health insurance among rural residents 
increased from 2000 until 2004, and then decreased since 
2004. Although the trend of no insurance was similar for 
urban residents, the percentage of residents without health 
insurance was consistently higher among rural residents 
than urban residents except for the year 2006.  
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Region-Specific Comparison
of Health-Related Factors

The prevalence of high blood cholesterol was lowest 
in the east, and arthritis was most common in the west. 
The central region had the lowest rate of hypertension 
and disability. In the east, rural residents were more likely 
to smoke and less likely to participate in physical activ-
ity than urban residents. In the central region, more rural 
residents reported insufficient fruit/vegetable consump-
tion than urban residents. In the west, rural residents had 
higher rates of smoking and insufficient fruit/vegetable 
consumption compared to urban residents.

Evaluations of Current Progress in Health
Promotion and Disease Prevention of Pa. 
Residents in Comparison to National Aver-
ages and Objectives 

The comparisons of health-related factors between rural 
and urban Pennsylvania residents and the national aver-
ages of the BRFSS data showed that most of the factors 
compared in this study were similar between Pennsylvania 
residents and the national population. 

Some areas that deserve attention are higher involve-
ment in smoking and binge drinking among rural Penn-
sylvania residents. These risk factors are closely linked 
to chronic diseases and injuries, so health education and 
intervention need to be reinforced in rural areas. 

The other main finding was a lack of mammograms 
among rural Pennsylvania women compared to the 
national average. Improved education on the importance 
of mammograms and better access to preventive care 
services among rural women are crucial. 
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Neither rural nor urban Pennsylvania residents met 
the Healthy People 2010 objectives that related to the 
measures used in this study, including selected health 
conditions (hypertension, diabetes, high blood choles-
terol levels, overweight and obesity), risk factors (current 
smoking and binge drinking), and the use of preventive 
services (flu shots and pneumonia vaccination). However, 
the percentage of both rural and urban Pennsylvania resi-
dents visiting a dentist for preventive checkups was higher 
than the national objectives. The comparisons show that 
Pennsylvania has a long way to go to reach these national 
health objectives. 

Health Profile of Adult Rural Pa. Residents
Although most measures were similar between rural and 

urban residents, rural residents had a higher proportion 
of seniors (especially female seniors), whites, and low 
income families. More than 80 percent of rural residents 
ranked their health status as good or excellent. Hyperten-
sion, high blood cholesterol levels, and arthritis were the 
most common health conditions among rural adults. Com-
pared to urban residents, rural residents were more likely 
to be overweight and obese, and more than 45 percent of 
rural adults were trying to lose weight. Some prevalent 
risk factors observed among rural residents were smoking, 
binge drinking, lack of physical activity, and insufficient 
fruit/vegetable consumption. Most of the measures of pre-
ventive services use were similar between rural and urban 
residents; however, rural residents were less likely to use 
certain cancer screenings, such as screenings for breast 
cancer and colorectal cancer.  
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In 2007-2008, researchers analyzed patterns in health status, healthy behaviors, and health care access and use in 
rural Pennsylvania using the Behavioral Risk Factor Surveillance System (BRFSS). The goal of the research was to 
determine the validity of geographic targeting of public health programming in rural Pennsylvania. 

In general, the research found little evidence to support the use of geographic targeting of public health resources.
It also determined that local primary care physician and dentist supplies do not largely affect health care use.

Executive Summary

Geographic Targeting of Public Health Resources Using BRFSS

Introduction 
Using data from the BRFSS, the researchers analyzed 

patterns in health status, healthy behaviors, and health 
care access and use in rural Pennsylvania. They also 
investigated the effect of local provider supply on health 
care use.

The research consisted of three analyses. The first was 
a description of the geographic distribution of total and 
primary care physicians in Pennsylvania.

The second was an exploration of the effect of local 
primary care physician supply on health care access and 
use in rural Pennsylvania.

And the third was a documentation of urban-rural differ-
ences for selected public health indicators, changes in the 
indicators over time for the rural sample, and patterns in 
the indicators by community characteristics for the rural 
sample.

 
Results

In general, the analyses revealed little evidence for the 
use of geographic targeting of public health resources. 
This was true for targeting based on community character-
istics and rural location.  

In terms of targeting based on community characteris-
tics, the researchers found few differences in health status, 
healthy behaviors, and use by community type. 

In terms of rural location, the researchers found that 
rural respondents exhibited a higher public health need on 
all three types of indicators. However, for most indicators, 
the differences were not substantial and often depended on 
the composition of the rural population.

Therefore, the researchers debated if specially designed 
resource distribution should be centered around these 
small differences. However, they also recognized that 
limitations of the research should not lead to any defini-
tive conclusions on the use of geographic targeting as a 
strategy for the distribution of public health resources. 
The BRFSS sample does not include adequate subsamples 
to test the need for public health resources in specific 
communities.

The research also found that the local primary care phy-
sician and dentist supplies had very little effect on health 
care access and use in rural areas.

The researchers set up three models of the relation-
ship between local provider supply and health care use as 
potential scenarios. In the first scenario, the local provider 
supply was consistently related to health care use.  In 
the second scenario, the local provider supply had little 
effect on health care use.  And in the third, a limited local 
provider supply might inhibit health care use, but only for 
some groups and/or some types of care.

The results of this analysis were most consistent with 
the second of the three model scenarios and largely 
inconsistent with the first scenario. Although the research 
offered little support for the third scenario, the research-
ers suggest that methodological limitations might have 
impacted the results.

Conclusions 
In general, the research suggested the following: there 

was little evidence to support geographic targeting of 
public health resources, and the effect of local primary 
care physician and dentist supply on health care use was 
largely inconsequential.

Despite the absence of positive findings, the research 
results included several findings that should be noted, as 
follows: 

•	 Regardless of the measurement method employed, 
rural physician supplies were significantly lower 
than urban supplies. The difference was character-
istic of all categories of physicians and for the total 
supply of physicians.

•	 Family practice physicians were the most equitably 
distributed physician specialty. All other primary 
care physicians were distributed in patterns resem-
bling the total physician workforce.

•	 Metropolitan areas always had higher physician sup-
plies, while more remote areas of the commonwealth 
had lower supplies.

•	 An individual’s sex, age, income, and whether he/
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she was in a health plan affected health care access 
and use. In general, females, older persons, higher 
income persons, and persons with a health plan use 
health care more often and are more likely to have a 
regular source of care.

•	 For the rural population, distance from a city had no 
effect on health care access and use (after controlling 
for other community factors).

•	 Health status differences between urban and rural 
Pennsylvanians were found on a variety of indica-
tors, including diabetes, asthma, total tooth loss, 
self-reported health status, overweight and obesity, 
high cholesterol, and arthritis. For all cases except 
asthma, rural residents were less healthy. In general, 
the differences were substantively small.

•	 Healthy behavior differences between urban and 
rural Pennsylvanians were found on several indica-
tors including regular exercise, wearing seatbelts, 
and eating fruits and vegetables. In all three cases, 
rural residents exhibited less healthy behavior than 
urban residents. The differences were generally 
small, although the difference for fruit and vegetable 
consumption between urban and rural Pennsylva-
nians was almost 5 percent.

•	 Health care access and use differences between 
urban and rural Pennsylvanians were found on a 
variety of indicators including having a health plan, 
having a dental visit in the previous year, visiting 
a dentist in the last 5 years, obtaining a pneumonia 
vaccination, obtaining an HIV test, obtaining a mam-
mogram, obtaining a sigmoidoscopy or colonoscopy, 
and having blood cholesterol tested. In all cases, ru-
ral residents used health care less. Some differences 
were substantial: HIV test (9 percent), sigmoidosco-
py or colonoscopy (8 percent), and blood cholesterol 
(6 percent).

•	 For about half of the 18 public health related indica-
tors for which an urban-rural difference was found, 
the population composition was primarily respon-
sible for the statistically significant finding.

•	 In rural Pennsylvania, diabetes rates increased, 
colonoscopy and sigmoidoscopy use increased, and 
bloodstool testing dropped between 2002-2003 and 
2005-2006.

•	 The southeast, north central, and south central 
Pennsylvania Department of Health regions gener-
ally had better self-reported health status and healthy 
behaviors than the northeast, northwest and south-
west regions. The southeast region generally scored 
higher than the other regions with respect to health 
care use.

•	 Although only for limited indicators and somewhat 
inconsistently, residents of communities with higher 
poverty rates and residents of more remote com-
munities had poorer scores on public health-related 
indicators.

 
Policy Considerations

The following are policy considerations determined by 
the research results:

•	 Further research could inform policy related to pub-
lic health resource distribution and the distribution of 
health care providers. The Pennsylvania Department 
of Health could coordinate its BRFSS local sample 
program to produce information that could better 
serve statewide planning needs.  

•	 Policies that are designed to achieve physician 
supply equality should focus on strengthening the 
family practice workforce. Several policies could 
enhance the family practice workforce including: (1) 
reimbursement equality or bonuses for family prac-
tice/primary care services through Pennsylvania’s 
medical assistance program, (2) grants to encourage 
the development and support for family practice 
residency programs, and (3) making (some of the) fi-
nancial support for medical schools contingent upon 
graduate placements in primary care, in Pennsylva-
nia, and in rural Pennsylvania.

•	 Health care coverage rates in rural areas are signifi-
cantly less than those in urban areas. Special provi-
sions for rural populations should be incorporated 
into any proposed plan.

•	 Rural populations reported more negative health sta-
tuses, fewer healthy behaviors, and less health care 
use than urban populations. In general, these differ-
ences are important but not large enough to warrant 
special programs or initiatives for rural areas. More 
important, however, is the incidence in the popula-
tion as a whole. Much of what is noteworthy is well-
known among public health professionals, including 
the high incidence of obesity and overweight, a 
growing incidence of diabetes and hyperglycemia, 
and poor nutritional practices. All of these trends 
could be addressed through public education, health 
provider education, and reimbursement for services 
related to education, diagnosis, and treatment.
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