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Introduction
It is projected that, by 2030, the global cancer burden will reach 21.4 million new cases and cause 

13.2 million deaths. Each year, in the US alone, there are two million new cases with 585,720 deaths 
[1]. African Americans are disproportionally affected having the highest death rate and shortest 
survival. This trend is also true for life expectancy and other chronic diseases, including heart disease 
[2].

The yearly cancer incidence rate for Alabama is 446.4 [3] and that of African Americans is 469.5 
compared to Whites who have a rate of 461.4 [4]. Bullock and Macon County, rural counties in 
Alabama’s Black Belt, have cancer rates of 488.1 and 442.6, respectively [3]. Additionally, Alabama 
has one of the highest obesity (32.4%) and diabetes (12.9%) rates in the nation [5,6]. There is a strong 
correlation between overweight and obesity and increased risk for developing Type 2 diabetes 
mellitus. Alabama has 17 Black Belt counties; these counties are characterized by rural socioeconomic 
decline, inadequate education, and high level of poverty, poor health and underemployment [7]. 
These conditions (poverty, obesity and cancer rates, and unemployment) provide the need for 
nutrition education community-based programs that will enable individuals in these communities 
to make dietary and behavior changes to reduce the risk of chronic diseases. Modifiable risk factors 
can be employed to reduce the risk of chronic illnesses. Globally, recommendations are consistent 
with advocating high intakes of fruits and vegetables and exercise programs to assist in preventing 
a wide range of diet-related chronic diseases including cancer and cardiovascular disease [8-15]. 
Dietary changes are critical in the prevention of diet-related diseases. Intake of fruits and vegetables 
contributes to cancer risk reduction [16]. Physical activity is also implicated with enhanced health 
by preventing the onset of certain disease conditions as diabetes, overweight, obesity and certain 
types of cancer [17]. Community-Based Participatory Research (CBPR) model is a constructive 
research paradigm used to promote active community participation in shaping research and 
intervention strategies. It is a process that incorporates research, reflection and dynamic action 
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Abstract

Objective: Health disparities for African-Americans are complex and often interrelated with low 
socioeconomic status, inequalities in income, education, and overall standard of living. The objective of this study 
was to assess health knowledge and health behaviors among rural residents at risk for chronic diseases and to 
provide information that may be used in planning community-based nutrition education intervention.

Methods: Two survey instruments (Fact finding and Health knowledge and behavior) were developed to 
elicit from rural residents their knowledge, and behavior regarding the prevalence of chronic diseases (cancer, 
diabetes, obesity)1) The fact finding survey was designed to ascertain information about chronic disease 
awareness and prevention; willingness to participate and level of commitment; and 2) The health knowledge 
survey assessed participants’ knowledge, health behavior, and information about their health and demographic 
information. The completed instruments were coded and entered into SPSS 17.0 Windows version. Descriptive 
frequencies, t-Test, and correlations were used to analyze the data.

Results: Approximately 95% of respondents agree that community programs can provide answers to 
nutrition-related chronic diseases prevention. Of those surveyed 87% expressed willingness to participate 
in nutrition and health education intervention and only 71% expressed willingness to commit for a year-long 
program, while 69% are desirous of making healthy lifestyle changes. Respondents felt that annual health 
examination was important (100%) and 75% had scheduled appointments; 24% of respondents had no form of 
health insurance. In general 77% and 76% agreed that physical inactivity and high salt intake lead to obesity and 
hypertension, respectively.

Conclusion: Prevention and awareness nutrition education community-based programs are necessary in 
rural areas for the reduction of risk factors associated with cancer and other chronic diseases. The results 
provided information that can be used to influence the planning, development and implementation of nutrition-
based community programs for prevention of obesity, cancer and cardiovascular diseases prevention.
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involving the community members as full participants [18]. The 
objective of this study was to assess health knowledge and health 
behaviors among rural residents at risk for chronic diseases and to 
provide information that may be used in planning community-based 
nutrition intervention.

Materials and Methods
Development of survey instruments

This preliminary study was based on the community-based 
participatory research model. The model engages the community 
at multiple levels; members from a local coalition voiced concerns 
regarding the lack of health prevention activities in the community. 
From this informal discussion coalition members were asked to 
identify community members who would be willing to participate in 
a survey to identify views on the community and health-related issues. 
The “snowball technique” was utilized; initially identified individuals 
provided information for additional participants [19,20]. Coalition 
members recruited participants for focus group sessions from local 
churches, businesses and civic organizations. The information 

provided by the focus group sessions (3) were used to develop the fact 
finding and health knowledge surveys.

The ‘Fact finding’ survey consisted of 19 items that addressed 
issues relating to community-based programs, individuals’ willingness 
to participate, individual’s health and family history, physical activity 
engagement and types, if engaged, demographics, and potential 
program logistics. The Health knowledge survey consisted of forty 
items that addressed health knowledge, health behavior, health status, 
health problems, and the prevalence of diseases and related issues, 
and demographic information. Prior to distribution the surveys 
were reviewed by experts in nutrition, sociology, and psychology. 
It was pilot-tested with a population of similar demographical 
characteristics and subsequently modified based on results from 
the pilot test. Subsequent reliability of the instrument yielded a 
Cronbach’s coefficient alpha of 0.80. “Knowledge” was measured 
using Likert-type five-point scales (1=strongly disagree to 4=strongly 
agree or 5=no opinion) which were used to quantify responses based 
on present knowledge.

Participants/Respondents

Bullock and Macon County are rural counties in Alabama’s Black 
Belt; Bullock County has a median income of $34,500 compared with 
the state median income of $43,160 with 22.6% of persons falling 
below the federal poverty level [21]. Macon County’s median income 
is $27,957, compared with the state median income of $43,160 with 
28.1% of persons falling below the federal poverty level. Based on 
the rurality of the area, potential responders were identified using 
the ‘snowball technique” initially identified individuals provided 
information for additional community residents [19,20]. They were 
recruited from churches, through cooperative extension and other 
community-based organizations. Inclusion criteria were: 1) age 30-
75; 2) residence in Bullock and Macon County. Participants were 
assured of anonymity and were asked to sign an informed consent 
after an explanation of the study was provided and their questions 
were answered satisfactorily. Study approval was obtained from the 
Human Participants Review Committee at Tuskegee University and 
the surveys were distributed by hand delivery in different forums 
(mayor’s office, churches, cooperative extension offices, and other 
community-based organizations) within the local communities.

Data analysis

The completed questionnaires were coded and entered in 
SPSS 13.0 Windows version. Frequencies, independent t-test, and 
correlation were used to analyze the data.

Results
The majority of the respondents from both counties were female 

between the ages of 41-50 years of age; 69% were females and 29% 
were males (Table 1). Respondents (42%) earned an annual income 
of $11,000- $35,000 while 25% earned greater than $36,000 annually. 
The majority of respondents reported having a college degree (44%). It 
is important to note that many of the respondents were covered with 
BlueCross/Blue shield health insurance; however, 24% of them were 
without any form of health coverage (Table 1). Of the participants 
from Bullock County and Macon County, 95% and 78%, respectively, 
indicated their willingness to participate in a cancer risk reduction 
and prevention study (Table 2).

Table 1:  Demographic characteristics of survey respondents from bullock and 
Macon countya.

Variables
Counties

Bullock Macon

Gender

Male 6 (21.4) 13 (38.2)

Female 22 (78.6) 21 (61.8)

Age Range

30 - 40 5 (17.9) 8 (23.5)

41- 50 12 (42.9) 14 (41.1)

51- 60 7 (25.0) 10 (29.4)

>60 4 (14.3) 2 (6)

Education

High School 6 (21.4) 6 (17.6)

Technical College 10 (35.7) 9 (26.4)

College 8 (28.6) 19 (56.0)

Graduate 4 (14.2) _______

Annual Income

3,000 -10,000 13 (46.4) 7 (20.6)

11,000 - 35,000 10 (35.7) 16 (47.0)

36,000 - > 46, 000 5 (17.9) 11 (32.4)

Health Insurance

Medicare 4 (14.3) 3 (8.8)

Medicaid 3 (10.7) 5 (14.7)

Blue Cross/Blue Shield 8 ((28.6) 17 (50.0)

Private Insurance 5 (17.9) 2   (5.9)

No Insurance 8 (28.6) 7 (20.6)

a: The study was conducted during 2012 in Macon County and 2013 in Bullock 
County two rural counties in Alabama
*Numbers in parenthesis indicate (%)
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Table 2:  Responses from fact finding survey among individuals in two rural counties of Alabama*.

Statements

Response (%)

Counties

Bullock(n=28) Macon(n=34)

Would you be willing to participate in a program related to cancer awareness and prevention among African Americans? 95.2 78

Do you feel that community program provide answers to cancer awareness and prevention? 100.0 85

Would you participate in a healthy lifestyle program? 95.0 93.0

Are you aware of any previous cancer awareness and prevention programs in your community? 52.4 36

If you decide to participate in a healthy lifestyle program, would you stay committed for the full two year period? 61.9 79
Do you think you could be a team leader to help others make a healthy
Life style change? 52.4 64.0

Do you exercise regularly? 67 36

Are you desirous of making dietary and life style changes? 81 57

Are you worried about developing cancer or other chronic diseases? 21 29

*The study was conducted during 2012 in Macon County and 2013 in Bullock County two rural counties in Alabama.
a: Number of respondents 62

Table 3: Responses to health knowledge items by study participants residing in two rural counties, Alabama (N=62).

Selected Statements *
Agree/Strongly Agree Disagree/ Strongly 

Disagree No Opinion

Bullock Macon Bullock Macon Bullock Macona

Adding moderate amounts of exercise five or more times a week can lead to large 
weight losses and reduce the risk of heart disease. 20 (71) 29(85%) 8 (29) 5 (15%) 0 (0) 0 (0)

Reducing dietary/food intake alone will allow one to lose weight. 15 (53.6) 19 (56) 8 (28.8) 15 (44) 5 (17.9) 0 (0)

Overeating and lack of physical activity are the main causes of obesity. 19 (72) 28 (82) 6 (21) 6 (18) 2 (7) 0 (0)

Lifestyle behavior is generally affected by cultural orientation. 16 (57) 25 (73) 6 (21) 7 (21) 6 (21) 2 (6)

Excess dietary salt can contribute to high blood pressure. 18 (64) 30 (88) 7 (25) 2 (6) 3 (10) 2 (6)

Understanding what and why you eat  is a major factor for controlling your weight 19 (68) 30 (88) 7(25) 4 (12) 0(0) 2 (7)

Processed foods contain more salt than non-processed foods. 18 (64) 30 (88) 6 (22) 3 (9) 4 (14) 1 (3)
Eating a minimum of five servings of fruits and vegetables daily can lower risk of 
certain chronic diseases. 19 (68) 28 (82) 5 (18) 5 (15) 4 (14) 1 (3)

Overeating and lack of  physical activity are the main causes of obesity 20 (71) 28 (82) 6 (21) 6 (18) 2 (7) 0 (0)

Overweight and obesity result when one eats more calories than one uses. 20 (71) 29 (85) 6 (21) 5 (15) 2 (7) 0 (0)

Healthy lifestyle involves a balanced diet, physical activity and adequate rest. 21 (75) 28 (82) 7 (25) 6 ( 18) 0(0) 0 (0)

Lifestyle behavior is generally affected by cultural orientation. 16 (57) 25 (74) 6 (21 7(21) 6 (21) 2 (6)

*Numbers in parenthesis indicate (%)  ;  a: The study was conducted during 2012 in Macon County and 2013 in Bullock County two rural counties in Alabama.

Table 4: Effect of gender on the selected responses to health knowledge queries1.

Statements Male Female t P*
Adding moderate amounts of exercise five or more times a week can lead to large weight losses and reduce the risk 
of heart disease. 3.2±0.99 3.06±1.09 0.66 0.51

Reducing dietary/food intake alone will allow one to lose weight. 3.11±1.04 2.74±1.23 1.10 0.27

Understanding what and why you eat is a major factor for controlling your weight. 3.42±0.90 3.23±1.15 0.63 0.72

Overeating and lack of physical activity are contributing factors to diet related illnesses 3.57±0.83 3.16± 0.36 0.18

Overeating and lack of physical activity are the main causes of obesity. 3.36±1.01 3.25±1.17 1.35 0.72

Overweight and obesity result when one eats more calories than one uses. 3.32±0.82 3.14±1.16 0.60 0.55

Healthy lifestyle involves a balanced diet, physical activity and adequate rest. 3.42±0.84 3.18±1.20 0.77 0.44

Lifestyle behavior is generally affected by cultural orientation. 3.15±0.89 3.18±1.24 0.89 0.93
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All the respondents in Bullock County felt that a community 
program can provide answers to chronic diseases awareness and 
prevention; there was a lower rate in Macon County (85%). In 
contrast, less than half of the respondents in Macon County (36%) and 
a little more than half of those in Bullock County (52.4%) indicated 
knowledge of cancer and prevention programs in their communities. 
Of those surveyed, 62% in Bullock County and 79% of those in 
Macon County expressed a willingness to participate and commit to 
a year-long program. Macon County respondents were more likely 
to volunteer to be leaders than their Bullock County counterparts. 
Majority of respondents (81%) from Bullock County were desirous of 
making dietary and lifestyle changes compared to Macon (57%). Both 
groups were not concerned about developing chronic diseases 21 and 
29% respectively (Table 2).

The Health Knowledge Survey (Table 3) revealed that 
respondents strongly supported the statement that overeating and 

physical inactivity are the main causes of obesity (Bullock, 71% and 
Macon, 85%). Of the respondents, 64% of those in Bullock County 
and 88% of those in Macon County “strongly agreed” or “agreed” to 
the statement that excess salt contributes to hypertension. A similar 
trend was observed for the salt content of processed and unprocessed 
foods (Table 3). Respondents ‘strongly agreed’ that consuming a 
minimum of five servings of fruits and vegetables daily can reduce 
the risk of chronic disease(s). For most of the health knowledge items 
respondents from Macon County were more likely to ‘agreed or 
‘strongly agreed’ than those from Bullock County.

Gender had no significant (p> 0.05) impact on responses to 
selective health knowledge questions; furthermore, county of 
residence played no significant (P> 0.05) role on responses on health 
knowledge queries (Table 4). This may be due to the homogeneity 
of the population groups; both are contiguously located in 
Alabama’ Black Belt with similar socio-economic status and cultural 
experiences. Notwithstanding the small population the response 
is clear, thus emphasizing the need for nutrition education in this 
population group. Additionally, there was a significant (p<0.02) 
correlation between education and income; nonetheless there was a 
negative correlation for education between counties.

The health behavior section (Table 5) of the survey revealed areas 
of concern. One-half of the respondents from Bullock County (50%) 
rarely or never had a feeling of guilt after overeating relative to those 
in Macon County (24%). Another behavioral concern was eating and 
drinking in privacy. According to survey responses, 32% of Bullock 
County and 29% of Macon County respondents reported that they ‘eat 
and drink’ in privacy. Skipping meals was identified as a method for 
losing weight, especially among Macon County respondents (41%). 
In addition to skipping meals, respondents also cited fasting as a 
means of losing weight (Table 5). Use of laxatives, diuretics and other 
dieting products is not a method of choice among these responders 
for weight lost. Responses on the perception of losing weight varied 
among the responders. There were significant (p<0.05) differences 
between Bullock and Macon county in regards to health behavior 
statements (Table 6). Respondents from Bullock county were more 
likely to respond to “often’’ with all health behavior statements except 

Table 5:  Participants Response to health behavior inquires form Bullock and Macon Counties.

Statements*
Often Usually Sometimes Rarely/Never

Bullock/Macon Bullock/Macon Bullock/Macon Bullock Macon
In a typical week, about how many times do you talk on the phone 
with friends or relatives? 16(57) 21(61) 6 (21) 9 (26) 3 (11) 1 (3) 3 (11) 1(3)

How often do you attend meetings or programs of groups, 
organizations or clubs to which you belong? 3(11) 2 (6) 3 (11) 21(61) 14 (50) 8 (24) 8 (29) 2 (6)

I feel extremely guilty after I overeat. 4 (14) 2 (6) 4 14) 5 (15) 6 (21) 12(35) 14(50)** 8(24)

I have used diet pills to lose weight 2 (7) 1 (3) 2 (7) 1(3) 2 (7) 4 (12) 22 (79) 27(79)**
I have used laxatives, diuretics, or diet pills or other dieting products 
recommended by health professionals to lose weight. 2 (7) 2 (6) (4) (3) 4 (14) 3 (9) 21 (75) 25 (74)**

I eat and drink in privacy. 2 (7) 1 (3) 1 (4) 1(3) 6 (21) 7(21) 19 (68) 24 (71)**

I skip meals in order to keep from gaining weight 1 (4) 1 (3) 0 (0) 3(9) 6(21) (29) 21(75) 19 (56)**

I tried to lose weight by fasting 2 (7) 1 (3) 1 (4) 1(3) (14) 8(24) 21 (75) 23  (68)**

I only eat fruits, vegetables and other low calorie foods. 5 (18) 2 (6) 2 (7) 4(12) 8 (29) 10 (29) 13 (46) 15 (44)

I drink at least 8 glasses of water per day 11 (39) 6 (18) 2 (7) 9(26) 11 (39) 0(29) 4 (14) 7 (21)

I think I should lose weight 9 (32) 6 (18) 1 (4) 13(38) 7 (25) 6 (18) 11 (39) 7 (21)

a: The study was conducted during 2012 in Macon County and 2013 in Bullock 
County two rural counties in Alabama.
*Numbers in parenthesis indicate (%); ** Areas of concern

Table 6: Comparison of responses to health behavior statements as affect by 
county of residence.

Statements
County

Bullock Macon t P*

I feel extremely guilty after I overeat. 3.43±1.79 3.59±1.78 0.377 0.70

I have used diet pills to lose weight. 4.50±1.10 1.97±1.57 -7.19 0.000

I eat or drink in privacy. 1.04±1.26 1.66±1.21 -7.45 0.000
I skip meals in order to keep from gaining 
weight. 4.24±1.04 2.21±1.55 -5.90 0.000

I have tried to lose weight by fasting 4.2±1.25 1.88±1.19 -7.43 0.000

I have used diet pills to lose weight 4.43±1.26 1.76±1.45 -7.61 0.000

I drink at least 8 glasses of water a day 2.32±1.21 3.64±1.69 3.43 0.001
I only eat fruits, vegetables and other low 
calorie foods. 3.29±1.41 2.82±1.49 -1.25 0.22

a: The study was conducted during 2012 in Macon County and 2013 in Bullock 
County two rural counties in Alabama.  Responses were based on: 1= Never; 
2=rarely; 3= Sometimes; 4=Often.
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for “I eat or drink in privacy “ and “I drink 8 glasses of water a day 
compared to Macon County. The responses seen from Macon county 
respondents may reflect the higher number of respondents with 
a college education. In an effort to prevent diet related illnesses in 
these rural counties, the need exists for nutrition and physical activity 
education.

Discussion
Participants overwhelmingly agreed that community programs 

can provide answers to chronic diseases risk reduction and prevention. 
Macon County respondents seemed less aware of community driven 
projects than Bullock County respondents. Although a significant 
number of respondents expressed that community programs 
can provide answers to cancer prevention, only about two-thirds 
indicated they would commit to a year-long program with even a 
smaller percentage indicating their willingness to serve as a leaders. 
Also while respondents overwhelming believe that exercise, eating 
fruits and vegetables, and reduction of salt can have positive health 
effects, a significant portion of the population did not express that 
view. In addition, respondents were also prone to unhealthy behaviors 
to lose weight such as skipping meals and fasting. These approaches 
have been shown to be ineffective in sustaining weight loss and 
further complicating the adoption of a healthy lifestyle change. 
Participants indicated that the cost of eating healthy was a major 
contributing factor to their dietary choices. Furthermore, the cost 
associated with engagement in physical activity is also affected by the 
lack of resources to sustain cost effective physical activity programs in 
the community. Many of the respondents perceived that exercise is 
associated with reducing heart disease risks factors; while overeating, 
high salt intake, and physical inactivity are associated with poor 
health. In rural communities, lack of exercise facilities and the cost 
associated with healthy eating are barriers to a healthy lifestyle [22]. 
The strong agreement with health knowledge questions indicated that 
respondents are fairly knowledgeable about obesity, heart disease and 
other factors that are important in health promotion and chronic 
disease prevention. Dietary changes are critical in the prevention of 
diet-related diseases. Intake of fruits and vegetables, contributes to 
cancer risk reduction [16]. Noting the agreement among respondents 
and the evidence that dietary and lifestyle modification can positively 
impact health, [8-15] the data strongly suggest the need for 
community-based programs to bring about changes that will result 
in decreasing the rates of chronic diseases (cancer, obesity, diabetes, 
CVD) among African-American living in rural communities.

Also of significance, are the unhealthy approaches to weight lost 
and the lack of guilt after overeating and eating and drinking in privacy. 
This is of concern given that obesity has become a public health crisis 
in the United States. Alabama has the third highest rate of obesity and 
the incidence in the rural Black Belt counties is much higher to that of 
the state; Bullock has a rate of 48.5% and Macon County, 40.2% [23]. 
Furthermore obesity is associated with hypertension, heart disease, 
diabetes, and certain types of cancers [24-27].

Conclusion
The study reported the degree of health knowledge and health 

behaviors among rural respondents at risk for chronic diseases. 
Therefore prevention nutrition and physical education programs 
are necessary in attempting to reduce risk factors associated with 
chronic diseases, (cancer, obesity, diabetes, and cardiovascular 

disease). The results of this survey provided information that can be 
used to influence the planning, development and implementation of 
community-based nutrition intervention and should address issues 
identified. The small sample size in this study is a limitation; in the 
future efforts should be made to target a larger number of rural 
counties.
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