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Abstract: Childhood obesity has reached epidemic proportions and is linked to hypertension among
African American youth. Optimistic bias influences behavior of youth causing them to underestimate
their susceptibility to negative health outcomes. This study explored adolescent behaviors and
prevalence of high blood pressure and obesity in a school district. We examined the relationship
between individual health risk practices and optimistic bias on health outcomes; 433 African American
high school students were administered a survey and had their obesity and blood pressure measured
by the school nurse. Canonical correlational analyses were used to examine relationships between
health risk practices and descriptive statistics for optimistic bias and health outcomes. Engaging in
moderate exercise for at least 30 min in the last 7 days and lower blood pressure was the only
statistically significant relationship. Two-thirds of the students did not perceive themselves to be
at risk of developing cardiovascular disease with males at greater risk than females, despite the
presence of clinical risk factors for hypertension and obesity. Reducing health optimistic bias is
an effective way of motivating young people to adopt more positive behaviors using educational
institutions to implement intervention programs that promote positive health behavior as a way to
reduce health disparities.
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1. Introduction

Cardiovascular disease (CVD) processes begin very early in life and progresses as children
become adults [1-3]. The prevalence of obesity among children is increasing worldwide and evidence
demonstrates that obesity, poor dietary practices, and inadequate physical activity in childhood
substantially increase the risk of being an obese adult [4-6]. Childhood obesity has also been
connected to the incidence of chronic disease in adulthood, such as hypertension and cardiovascular
diseases [7-9].

Some studies have reported significant positive associations between some of the modifiable CVD
risk factors and the presence of CVD symptoms [10,11]. By the time many young people are between
the ages of 12 years and 19 years, they have already developed risk factors that ultimately place them
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at an increased risk of developing hypertension [12] and other types of CVD [13]. Children who
experience elevated blood pressure are likely to experience elevated blood pressure as adults.

For a very long time, hypertension was believed by many to be an adult onset disease and was
not considered to be a major health issue in children. However, the relationship between body weight
and blood pressure has become an area of concern, especially since the prevalence of childhood
overweight/obesity has increased. With the increase in obesity, children are following the adult obese
population, placing themselves at higher risk of becoming obese as adults by continuing to practice
negative risk behaviors. There is evidence of an accelerated rate of obesity in children that often
tracks into adulthood, where it is a risk factor for many clinical disorders and diseases. Obesity raises
the risk for many chronic conditions, including cardiovascular diseases, like diabetes, hypertension,
coronary artery disease, and cancer [14-17].

As medical personnel began to define what constitutes normative blood pressure levels in
childhood, they began to observe elevated blood pressure in many children and adolescents. Some of
these experts have attributed elevated blood pressure in children to the increase of childhood
obesity [18]. As childhood obesity increases and awareness of the effects of risk factors increases,
the number of children and adolescents diagnosed with hypertension seems to be increasing as
well [16].

Researchers reported that childhood hypertension was a precursor to hypertension in adulthood,
and since hypertension is a possible cause of coronary artery disease (CAD) in adults, hypertension in
young people should definitely serve as a warning sign of the future health status of youth [19].
Medical personnel believe that detection and intervention of hypertension at the early stages of
development in children are critical to reducing the development of the chronic complications of
hypertension [20], since it is generally accepted that severe cases of childhood hypertension can
increase the risk of developing other diseases and congestive heart failure [21].

Studies have reported a relationship between blood pressure and body mass index (BMI) [22,23];
black children have higher blood pressure than white children [24,25], and the presence of obesity
increases the occurrence of hypertension threefold [26,27].

Optimistic bias (perceived invulnerability or lack of perceived risk) appears to have a greater
impact on individuals who struggle to deal with issues that relate to personal control. This situation
usually occurs when people overestimate their position or condition in relation to other people [28-30]
believing that they are at reduced risk of developing diseases than other individuals. This false belief
about one’s vulnerability to the multitude of health risk factors could result in at-risk individuals
ignoring the preventive actions that could reduce their chances of contracting diseases prematurely [31].

Perceptions of risk for development of negative health outcomes can strongly influence
an individuals’ decision to begin a risky practice or behavior and to maintain that pattern for lengthy
periods. Studies of adults and adolescents regarding smoking practices have concluded that both
groups (adolescents and adults, spurred by optimistic bias, tend to believe that their behaviors will
lead to less risk of developing health problems [32]). There is little difference between males and
females in their display of optimistic bias and perceived invulnerability [33].

Self-rated health is sometimes used as an indicator of general health [34]. However, research on
children and adolescents has shown that there is a mismatch between actual BMI measurements and
the children’s and adolescents’ perception of body weight [35]. When adolescents do not realistically
perceive the connection between negative behaviors and the initiation and prevalence of poor health,
this could contribute to the continuing rise in the prevalence of cardiovascular disease.

Discrepancies between a medical diagnosis and an individual’s interpretation of his/her own
health condition could lead to ineffective treatment of health risk conditions, inadequate prevention
strategies, and effective intervention strategies. Lack of agreement between doctors” health assessments
and patients’ interpretation of their health risks could lead to non-compliance that inhibits the
identification of health problems and subsequently the application of preventive and remedial plans for
reduction or elimination of health risks [36]. Some individuals do not always connect health diagnoses
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negative risk behaviors they are health optimists who practice optimistic bias. Understanding which
group a person belongs to can aid in developing a successful treatment plan for addressing health
risks and implementing strategies for prevention and intervention [37].

In 2006, it was estimated that 17.1% of children aged 2 to 18 years, are overweight, and another
16.5% are at risk of overweight [38] who develop a multitude of risk factors that predispose them to
developing cardiovascular disease [39]. This study sought to examine the effect of negative behavior
practices on the development of high blood pressure and obesity in adolescents in a Mississippi school
district, in the context of generalized perceived risk (optimistic bias). Because a person’s opinions,
beliefs, and assessments of any situation results in certain types of behaviors [40], the students’
physical activity practices, dietary practices, alcohol consumption, tobacco use, and obesity levels
were examined and their association with high blood pressure was assessed. Theoretical health
models, like the Health Belief Model [41], Protection Motivation Theory [40], and the Precaution
Adoption Process Model [31] are centered on perceived vulnerability; optimistic bias represents a lack
of belief of risk for the occurrence of a negative health outcome, they tend to reject protective measures.
The cornerstone of cardiovascular health prevention and risk reduction in children and adolescents
lies with lifestyle change and the adaptation of healthy behaviors [2].

This study investigated the following hypotheses:

Hypothesis #1: Health risk behaviors relate to the development of obesity and high blood pressure
among adolescents.

Hypothesis #2: Prevalence of obesity and high blood pressure are related to lack of perceived risk
(optimistic bias)?

2. Materials and Methods

The sample for this study was 433 students attending one high school in a rural community
outside the capital of the State of Mississippi. These students whose ages ranged between 15 and
19 years were enrolled in grades 9 through 12. All students attending the health and physical education
classess who agreed to participate in the study, completed the questionnaire. This study used
a mixed design using mainly correlational design in addition to qualitative measures to examine
the practices of adolescents to determine the level of risk factors that existed and to understand the
association between risk behaviors and the development of high blood pressure. Variables measured
were the students’” weight, height, health risk behaviors, and risk practices. This study collected
primary data, using a questionnaire and the collection of clinical measures, in order to assess the
impact of negative student behaviors on their health status. Data and information for evaluating the
students’ beliefs, practices, and attitudes were collected through the use of the Student Health History
Survey (SHHS). At the completion of the survey, a group of 10 students were randomly selected for
a qualitative reflection about what they felt would be effective in motivating students to participate in
healthier practices.

Once approval was granted by the IRB (03-02-10-0345948), and the consent and assent forms
were signed, the survey instrument was administered to the subjects. Blood pressure measurements
and height and weight measurements were collected by the school nurse. To guarantee measurement
accuracy, a Hawksley random-zero sphygmomanometer was used to measure blood pressure.
This procedure was completed twice with the students at rest. The students were asked to remove their
shoes for the height measurement which was taken using centimeters. This measurement was done
using stadiometers constructed by the Medical Instruments Unit of the University of lowa (Iowa City,
IA, USA). Students were asked to wear light clothing to measure their weight. The weight measurement
was taken in kilograms by using scales that were calibrated on a weekly basis. Each measurement
was made twice and the average of the two measurements was taken. In the event that there was
discrepancy in the readings, a third measurement was completed. For this study, students did not
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complete the measurement portion, until they had a completed survey. The blood pressures were
taken by the school nurse. The school had its own procedure in place and accepted responsibility for
doing follow-ups when out of range measures should be found.

Data were collected to assess health-risk behaviors such as the level of physical activity performed
by students, dietary intake of students, and other health risk practices that have the potential to
eventually result in the premature development of chronic diseases. The overarching research questions
developed for this study intended to explore to what extent obesity and high blood pressure existed
among African American high school children in a rural Mississippi school district in a culture of
optimistic bias (perceived invulnerability). The dependent variables for this study were BMI and blood
pressure. The independent variables were the health risk behaviors (physical inactivity and dietary
intake of fruits and vegetables, tobacco and alcohol use) and optimistic bias of the children examined
in this study. Descriptive statistics were computed for all study variables of interest. Values computed
were expressed as frequencies and percentages. The relationships between the behavior characteristics
of the students, and in BMI and blood pressure measurements were assessed using canonical correlation
statistics, through the discriminant analysis procedure to explore the hypotheses and compare the
behaviors and practices of these local school students.

2.1. Alcohol Consumption

To determine alcohol consumption and tobacco use, the responses of the students on the following
questions were examined: (a) Do you drink alcoholic beverages? (b) If yes, identify the drinks you
consume; (c) When going out with friends, do you feel it is necessary to drink to have a good time?
(d) How much alcohol do you consume on a weekly basis? (e) Do you smoke? (f) If yes, how old were
you when you started smoking?

2.2. Physical Activity

To determine physical activity and sedentary practices, the responses of the students on the
following questions were examined: (a) On how many of past 7 days did you exercise or participate in
hard physical activity for at least 30 min (e.g., basketball, soccer, running, swimming laps, fast bicycling,
fast dancing, or similar aerobic activities)? (b) On how many of the past 7 days did you participate in
moderate physical activity for at least 30 min (e.g., fast walking, slow bicycling, skating, pushing a lawn
mowet, or mopping floors)? (c) On how many of past 7 days did you do exercises to strengthen or tone
your muscles, such as push-ups, sit-ups, or weight lifting? On an average school day, how many hours
do you watch TV? (d) In an average week when you are in school, how many days do you go to physical
education (PE) classes? (e) During an average physical education (PE) class, how many minutes do you
actually spend exercising or playing sports? (f) How many minutes do you actually spend exercising
or playing sports? (g) On the average, how many hours of sleep do you get every night?

2.3. Dietary Practices

To determine dietary practices, the responses of the students on the following questions were
examined: (a) during the past 7 days, how many times did you eat salad? (b) During the past
7 days, how many times did you consume fried foods? (c) How often do you consume soft drinks?
(d) How much water do you drink every day? (e) During the past 7 days, how many times did you
drink 100% fruit juices such as orange juice, apple juice, or grape juice? Table 1 is a description of the
variables for hypothesis testing.
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Table 1. Description of variables for hypotheses testing.

50f12

Variable Description Type Values Frequency Percent

Blood pressure measured around the 1 <120/80 = Normal 336 77.6

High Blood arm above the elbow; it detects the 2 =120-139/80-89 =
: ; . 84 19.4

Pressure (mmHg) amount of pressure in the blood Nominal Pre-hypertension
Diastolic Systolic flowing in the vein 3 =140+/90+ = High 13 3.0
(in mm of mercury) Blood Pressure ’
0.0-60++
. . 1 <18.5 Und ight 76 17.6
BMI (weight in Calculated based on calibrated . 2-185 2? Oeli]weng 1 185 127
kg/squared height measurements performed b Continuous = oo o>y orma '
8/s P y Ordinal 3 =26.0-30.0 55 127
in meters) school nurse 0 :
verweight
4 > 30.0 Obese 117 27.0
1="Ye 63 14.5
Tobacco Use Do you smoke Dichotomous = I\?s 370 85.5
. . 1="Ye 127 29.3
Alcohol Use Do you drink alcoholic beverages? Dichotomous - Nes 306 70.7
R, Do you think it is possible that you . 1="Yes 166 38.3
Optimistic Bias could develop cardiovascular disease? Dichotomous 2=No 267 61.7
n =433.

3. Results

The mean systolic blood pressure measurement was 130.17 mmHg which is above the
recommended level for adults of 120 mmHg (Table 2). The mean diastolic level was 73.53 mmHg
which is within the normal range below 80 mmHg. The mean BMI level was 27.37 which is higher
than the recommended level (25.0) and puts the average BMI in the overweight category.

Table 2. Mean systolic and diastolic blood pressure and body mass index (1 = 433).

Blood Pressure Mean SD
Systolic Blood Pressure (mmHg) 130.17 19.22
Diastolic Blood Pressure (mmHg) 73.52 9.59
Body Mass Index (kg/m?) 27.37 6.53

A higher percent of the female students (15.2%) were overweight compared to the male students
(10.3%). A higher percent of the male students (29.1%) were obese compared to the female students
(10.3%). In addition, 12.7% of the students were classified as overweight and 27.0% were classified as
obese (Table 3).

Table 3. Percent distribution of BMI and blood pressure status by gender (n = 433).

Outcome Male Female Both

BMI Status

Underweight 17.5 17.6 17.6

Normal Weight 43.0 42.4 42.7

Overweight 10.3 15.2 12.7

Obese 29.1 24.8 27.0
Blood Pressure Group

Normal 75.3 80.0 77.6

Pre-Hypertensive 21.5 17.1 194

Hypertension 3.1 29 3.0

p>0.05.

A higher percent of the male students (21.5%) were pre-hypertensive compared to the female
students (17.1%). There was no significant difference between gender and hypertension (male students,
3.1%; female students, 2.9%). Over three-quarters of all the students (77.6%) had normal blood pressure,
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19.4% were pre-hypertensive, and 3.0% were hypertensive, with more male students classified as
pre-hypertensive than females. A higher percent of the students who see themselves as likely to
develop cardiovascular disease (19.1%) were underweight compared to students who did not see
themselves as likely to develop cardiovascular disease (15.1%). A higher percent of the students who
see themselves as likely to develop cardiovascular disease (44.1%) were at normal weight compared
to students who did not see themselves as likely to develop cardiovascular disease (39.8%) (Table 4).
A higher percent of the students who did not see themselves as likely to develop cardiovascular
disease (14.5%) were overweight compared to students who saw themselves as likely to develop
cardiovascular disease (11.6%). A higher percent of the students who did not see themselves as likely
to develop cardiovascular disease (33.7%) were obese compared to students who saw themselves as
likely to develop cardiovascular disease (24.7%).

Table 4. Percent distribution of BMI status by optimistic bias (1 = 433).

Thinks It Is Possible He/She Could Develop Heart Disease

BMI Status
Yes No All
Underweight 15.1 19.1 17.6
Normal Weight 39.8 44.6 42.7
Overweight 14.5 11.6 12.7
Obese 33.7 24.7 27.0
p > 0.05.

There was little difference reported in the mean amount of alcoholic beverages consumed and
tobacco used by blood pressure levels (Table 5). The analysis revealed no significant difference in the
consumption of alcoholic beverages and the use of tobacco based on blood pressure levels p > 0.05.

Table 5. Mean distribution of tobacco use and alcohol consumption by adolescent blood pressure levels

(n = 433).
Normal BP  Pre-Hypertensive Hypertensive Total
Risk Factor Mean (SD) Mean (SD) Mean (SD) Mean (SD)
n=77 n =185 n=>55 n =433
Drink alcoholic beverages? 1.68 (0.47) 1.70 (0.46) 1.65 (0.48) 1.71 (0.46)
Do you smoke? 1.82 (0.39) 1.85 (0.45) 1.89 (0.31) 1.85 (0.35)
p>0.05.

There was little difference reported in the mean amount of fruits and vegetables eaten (Table 6).
The analysis revealed no significant difference in the consumption of fruit and vegetable based on
blood pressure levels p > 0.05.

Table 6. Mean distribution of consumption of fruit and vegetables by adolescent blood pressure levels

(n =433).
Normal BP  Pre-Hypertensive Hypertensive Total
Risk Factor Mean (SD) Mean (SD) Mean (SD) Mean (SD)
n="77 n =185 n=>55 n =433
Eating fruits and
vegetables? 1.29 (0.46) 1.20 (0.40) 1.29 (0.46) 1.23 (0.42)
p > 0.05.

The analysis revealed no significant difference in the amount of physical activity, even though,
in general, hypertensive and pre-hypertensive students reported less physical activity (Table 7).



Int. J. Environ. Res. Public Health 2017, 14, 209

7 of 12
Table 7. Mean distribution for physical inactivity by adolescent blood pressure levels (1 = 433).
Normal BP Pre-Hypertensive Hypertensive Total
Risk Factor Mean (SD) Mean (SD) Mean (SD) Mean (SD)
n=77 n =185 n =55 n =433
Past 7 days, exercise or participate in 2.79 (0.98) 2.59 (1.12) 2.47 (1.15) 2,58 (1.12)
hard physical activity at least 30 min? ’ ’ ’ ’ ' ’ ’ '
Past 7 days, exercise or participate in
moderate physical activity for at least 2.37 (1.00) 2.36 (1.04) 2.22(0.98) 2.42 (1.05)
30 min?
Past7 days, exercise to strengthen or - 55 97 2.35 (1.08) 204(1.04)  2.40 (1.06)
tone your muscles?
p > 0.05.

The analysis revealed no significant difference in the amount of amount of tobacco use and alcohol
consumption, even though, in general, overweight and obese students reported more tobacco use and

alcohol consumption (Table 8).

Table 8. Mean distribution for tobacco use and alcohol consumption by BMI (1 = 433).

Underweight Normal Overweight Obese Total
Risk Factor Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)
n="77 n =185 n=>55 n=117 n =433
Drink alcoholic beverages? 1.68 (0.47) 1.70 (0.46) 1.65 (0.48) 1.75 (0.43) 1.71 (0.46)
Do you smoke? 1.82 (0.39) 1.85 (0.45) 1.89 (0.31) 1.86 (0.34) 1.85 (0.35)
p > 0.05.

The analysis revealed no significant difference in the consumption of fruits and vegetables

(Table 9).

Table 9. Mean distribution of consumption of fruits and vegetables by BMI (1 = 433).

Underweight Normal Overweight Obese Total
Risk Factor Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)
n="77 n =185 n=>55 n=117 n =433
Eating fruits and vegetables? 1.29 (0.46) 1.20 (0.40) 1.29 (0.46) 1.20 (0.40) 1.23 (0.42)
p > 0.05.

The analysis revealed no significant difference in the amount of amount of physical activity,
even though, in general, overweight and obese students reported less physical activity (Table 10).

Table 10. Mean distribution of physical inactivity by BMI (1 = 433).

Underweight Normal Overweight Obese Total
Risk Factor Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)
n=77 n =185 n=>55 n=117 n =433
Past 7 days, exercise or participate in
hard physical activity at least 30 min? 2.79 (0.98) 2.59 (1.12) 2.47 (1.15) 248 (1.18)  2.58(1.12)
Past 7 days, exercise or participate in
moderate physical activity for atleast ~ 2.37 (1.00) 2.36 (1.04) 2.22 (0.98) 2.66 (1.09) 2.42 (1.05)
30 min?
Past7days, exercise tostrengthenor 50 91y 535(1.08)  224(1.04) 244 (1.09)  2.40 (1.06)
tone your muscles?

p>0.05.
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As seen in Table 11, 40.5% of the students who were pre-hypertensive believed that it was possible
to develop heart disease compared to 59.5% who were pre-hypertensive, but did not believe that it was
possible to develop heart disease. In addition, 23.1% of the students who were hypertensive believed
that it was possible to develop heart disease compared to 76.5% who were hypertensive, but did not
believe that it was possible to develop heart disease.

Table 11. Percent distribution of blood pressure by optimistic bias (1 = 433).

Optimistic Bias
Blood Pressure Thinks It Is Possible He/She Could Develop Heart Disease
Yes (38.3%) No (61.7%)
Normal 38.4 61.6
Pre-Hypertension 40.5 59.5
Hypertension 23.1 76.7
p>0.05.

About 43.6% of the students who were obese believed that it was possible to develop heart disease
compared to 56.4% who were obese, but did not believe that it was possible to develop heart disease
(Table 12).

Table 12. Percent distribution of BMI status by optimistic bias (n = 433).

Optimistic Bias

BMI Status Thinks It Is Possible He/She Could Develop Heart Disease
Yes (38.3%) No (61.7%)
Underweight 329 67.1
Normal Weight 35.7 64.3
Overweight 43.6 56.4
Obese 43.6 56.4
p>0.05.

About 22.8% of the male students and about 18.4.0% of the female students who think it is
possible for them to develop heart disease were classified as pre-hypertensive, while 2.5% of those
male students and 1.1% of the female students were hypertensive. On the other hand, 20.8% of the
male students and 16.3% of the female students who did not think it is possible for them to develop
heart disease were classified as pre-hypertensive, while 3.5% of those male students and 4.1% of the
female students were hypertensive Table 13).

Table 13. Percent distribution of blood pressure and BMI status by optimistic bias and gender (n = 433).

Optimistic Bias

BMI, Blood Pressure Thinks It Is Possible He/She Does Not Think It Is Possible He/She

Could Develop Heart Disease Could Develop Heart Disease
(38.3%) (61.7%)
Total Male Female Total Male Female
Blood Pressure
Normal 77.7 74.7 80.5 77.5 75.7 79.7
Pre-Hypertension 20.5 22.8 18.4 18.7 20.8 16.3
Hypertension 1.8 2.5 1.1 3.7 3.5 4.1
BMI Status
Underweight 15.1 15.2 14.9 19.1 18.8 19.5
Normal Weight 39.8 39.2 40.2 44.6 45.1 43.1
Overweight 14.5 12.7 16.7 11.6 9.0 14.6
Obese 30.7 329 28.7 24.7 27.1 22.0
Overall Gender 35.4 41.4 64.6 58.6

p>0.05.
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The analysis revealed that 34.6% of .the students are predicted to be obese and 24.7% are predicted
to be overweight. The data also reveal that 33.7% of the students are predicted to be pre-hypertensive,
and 28.2% of the students are predicted to be hypertensive (Table 14).

Table 14. Predicted BMI and blood pressure groups (1 = 433).

BMLI, Blood Pressure Categories Number Percent
BMI Status
Underweight 100 23.1
Normal Weight 76 17.6
Overweight 107 24.7
Obese 150 34.6
Total 433 100.0
Blood Pressure Group
Normal 165 38.1
Pre-Hypertensive 146 33.7
Hypertension 122 28.2
p>0.05.

4. Discussion

This study examined two hypotheses related to risk behaviors and heart disease risk factors.
The first hypothesis dealt with the relationship between adolescents’ risk behaviors (alcohol use and
tobacco consumption, dietary intake of fruits and vegetables, and physical activity) and two risk factors
for heart disease, obesity and hypertension. Canonical analyses revealed only one significant finding
among those performing moderate physical activity for at least 30 min in the last seven days and
lower blood pressure but not for obesity. The second hypothesis dealt with the relationship between
optimistic bias and both obesity and hypertension. Although no statistically significant findings were
detected through descriptive analyses, two-thirds of the students had optimistic bias in relation to their
risk of heart disease; that is, they did not think they could develop heart disease despite a prevalence of
obesity, pre-hypertension and hypertension. There was also a nonsignificant pattern of males having
more optimistic bias than females.

Behavior risk factors contribute to the development of premature morbidity and mortality.
Results from this study demonstrated that this statement could also apply to the health status of
high school children in an environment of optimistic bias. Cardiovascular disease processes begin very
early in life and progress as children become adults [1-3]. However, the majority of students in this
study perceived their health status to be good and their chances of developing cardiovascular disease
to be minimal. The optimistic appraisal of the students” health status noted in this study should raise
concerns for public health officials and school personnel in view of the degree of risk behaviors that is
evident in the school. Previous research has reported about significant associations between some of
the preventable behavior risk factors and the presence of CVD symptoms [10,11]. Many researchers
have reported on the effect of obesity on the development of for many chronic conditions, such as
cardiovascular diseases [14-17]. A good understanding of the implications of poor choices and negative
behavior practices could impact the quality of life for many in addition to reducing the degree of
disease development. The results from this study can be used to educate students through improved
health and physical education classes whose curriculum can adapt additional activities designed to
foster positive behavior practices among the student body. The results may not account for regional
differences in obesity rates in other areas in the school district. Since most of the children in the
school were required to enroll in health and/or physical education classes, it was expected that a large
enough number of students would participate and their responses could give a good indication of
the practices of students in that school. However, one has to proceed with caution when considering
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generalizing the findings to the entire school and all Mississippi school districts. In addition, it is also
a challenge to determine whether children can recall accurately what they did at some time in the past.
Because behaviors were self-reported, the extent of under-reporting or over-reporting of behaviors
could not be determined.

5. Conclusions

The cornerstone of cardiovascular health prevention and risk reduction in children and adolescents
is characterized by a combination of lifestyle change and the adaptation of healthy behaviors that
can become a major component of the education system curriculum. This is an important first step
in the fight to reduce health disparities and health risks that plague many communities around
America, and the State of Mississippi [18]. As adult obesity and childhood obesity continue to
escalate in Mississippi, education and awareness of the effects of the risk factors are important
strategies that would motivate changes in behavior [16]. Some researchers have stressed that inaccurate
self-diagnosis can be a predictor of morbidity and mortality [41]. So, it is important for communities to
implement strategies that increase the potential for change in health status by implementing targeted
person-environment public health interventions to ensure, not only accurate assessment of health
status, but also the development of adequate prevention and intervention strategies.

Acknowledgments: This research was supported by Jackson State University Center of Excellence in
Minority Health and Health Disparities funded by the National Institute on Minority Health and Health Disparities
of the National Institutes of Health under Award Number P20MD006899. The authors also want to acknowledge
Jackson Heart Study Graduate Training and Education Center (GTEC) NHLBI-NIH Contract HSN268201300049C,
JHS Community Outreach Center (CORC) NHLBI-NIH Contract HSN268201300050C. Research reported in this
publication was supported by the National Institute on Minority Health and Health Disparities of the National
Institutes of Health under Award Number P20MD006899. The content is solely the responsibility of the authors
and does not necessarily represent the official views of the National Institutes of Health.

Author Contributions: All authors conceived the manuscript. Monique S. White, Clifton C. Addison,
Donna Antoine LaVigne and Brenda W. Campbell Jenkins undertook data analysis and conceived the presentation
of results. Brenda W. Campbell Jenkins, Donna Antoine LaVigne, and Monique S. White drafted different versions
of the manuscript. Vanessa Bland and Adrianne Clark provided ongoing feedback and reviews concerning data
analysis, interpretation of results, and write-up until final manuscript completion. All authors read and approved
the final manuscript.

Conflicts of Interest: The authors declare no conflict of interest. The founding sponsors had no role in the design
of the study; in the collection, analyses, or interpretation of data; in the writing of the manuscript, and in the
decision to publish the results.

References

1.  Williams, C.L.; Hayman, L.L.; Daniels, S.R.; Robinson, T.N.; Steinberger, J.; Paridon, S.; Bazzarre, T.
Cardiovascular health in childhood: A statement for health professionals from the Committee on
Atherosclerosis, Hypertension, and Obesity in the Young (AHOY) of the Council on Cardiovascular Disease
in the Young, American Heart Association. Circulation 2002, 108, 143-160. [CrossRef]

2. Hayman, L.I; Merringer, ].C.; Daniels, S.R.; McCrindle, B.W.; Ross, J.; Steinberger, J.; Williams, C.L.
Primary prevention of cardiovascular disease in nursing practice: Focus on children and youth. Circulation
2007, 116, 344-357. [CrossRef] [PubMed]

3. American Heart Association (AHA). Heart Disease and Stroke Statistics 2006 Update; AHA: Dallas, TX,
USA, 2006.

4. Whitaker, R.C.; Wright, ].A.; Pepe, M.S,; Seidel, K.D.; Dietz, W.H. Predicting obesity in young adulthood
from childhood and parental obesity. N. Engl. . Med. 1997, 337, 869-873. [CrossRef] [PubMed]

5. Sorof, J.; Daniels, S. Obesity hypertension in children: A problem of epidemic proportions. Hypertension
2002, 40, 441-447. [CrossRef] [PubMed]

6. Couch, S.C.; Daniels, S.R. Diet and blood pressure in children. Curr. Opin. Pediatr. 2005, 17, 642-647.
[CrossRef] [PubMed]


http://dx.doi.org/10.1161/01.CIR.0000019555.61092.9E
http://dx.doi.org/10.1161/CIRCULATIONAHA.107.184595
http://www.ncbi.nlm.nih.gov/pubmed/17592077
http://dx.doi.org/10.1056/NEJM199709253371301
http://www.ncbi.nlm.nih.gov/pubmed/9302300
http://dx.doi.org/10.1161/01.HYP.0000032940.33466.12
http://www.ncbi.nlm.nih.gov/pubmed/12364344
http://dx.doi.org/10.1097/01.mop.0000172817.87261.4f
http://www.ncbi.nlm.nih.gov/pubmed/16160541

Int. J. Environ. Res. Public Health 2017, 14, 209 11 of 12

10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

21.

22.

23.

24.

25.

26.
27.

Daniels, S.R.; Arnett, D.K.; Eckel, RH.; Gidding, S.S.; Hayman, L.L.; Kumanyika, S.; Robinson, T.N.;
Scott, B.J.; St Jeor, S.; Williams, C.L. Overweight in children and adolescents: Pathophysiology, consequences,
prevention, and treatment. Circulation 2005, 111, 1999-2012. [CrossRef] [PubMed]

Din-Dzietham, R.; Liu, Y.; Bielo, M.V,; Shamsa, F. High blood pressure trends in children and adolescents in
national surveys 1963-2002. Circulation 2007, 116, 1488-1496. [CrossRef] [PubMed]

Lorch, S.M.; Sharkey, A. Myocardial velocity, strain, and strain rate abnormalities in healthy obese children.
J. Cardiometab. Syndr. 2007, 2, 30-34. [CrossRef] [PubMed]

McGill, H.C,, Jr.; McMahan, C.A.; Zieske, A.W.; Malcolm, G.T.; Tracy, R.E.; Strong, ]J.P. Effects of non-lipid
risk factors on atherosclerosis in youth with a favorable lipoprotein profile. Circulation 2001, 105, 1546-1550.
[CrossRef]

Li, S.; Chen, W,; Srinivasan, S.R.; Bond, M.G.; Tang, R.; Urbin, E.M.; Berenson, G. Childhood cardiovascular
risk factors and carotid vascular changes in adulthood: The Bogalusa Heart Study. JAMA 2003, 290,
2271-2278. [CrossRef] [PubMed]

National High Blood Pressure Education Program Working Group on High Blood Pressure in Children
and Adolescents (NHBPEP). The fourth report on the diagnosis, evaluation, and treatment of high blood
pressure in children and adolescents. Pediatrics 2004, 114, S555-5S576.

Thom, T.; Haase, N.; Rosamond, W. Heart disease and stroke statistics: 2006 update—A report from the
American Heart Association Statistics Committee and Stroke Statistics Subcommittee. Circulation 2006, 113,
€696. [CrossRef] [PubMed]

Dietz, W.H. Overweight in childhood and adolescence. N. Engl. |. Med. 2004, 350, 855-857. [CrossRef]
[PubMed]

Lobstein, T.; Baur, L.; Uauy, R. Obesity in children and young people: A crisis in public health. Obes. Rev.
2004, 5 (Suppl. 1), 4-104. [CrossRef] [PubMed]

Sorof, ].M.; Lai, D.; Turner, J.; Poffenbarger, T.; Portman, R.J. Overweight, ethnicity, and the prevalence of
hypertension in school-aged children. Pediatrics 2004, 113, 475-482. [CrossRef] [PubMed]

Portman, R.J.; McNiece, K.L.; Swinford, R.D.; Braun, M.C.; Samuels, J.A. Pediatric hypertension: Diagnosis,
evaluation, management, and treatment for the primary care physician. Curr. Probl. Pediatr. Adolesc.
Health Care 2005, 35, 262-294. [CrossRef] [PubMed]

Luma, G.B.; Spiotta, R.T. Hypertension in children and adolescents. Am. Fam. Phys. 2006, 73, 1158-1168.
Berenson, G.S.; Srinivasan, S.R.; Bao, W.; Newman, W.P; Tracy, R.E.; Wattigney, W.A. Association between
multiple cardiovascular risk factors and atherosclerosis in children and young adults. The Bogalusa Heart
Study. N. Engl. ]. Med. 1998, 338, 1650-1656. [CrossRef] [PubMed]

Sorof, ].M.; Alexandrov, A.V.; Cardwell, G.; Portman, R.J. Carotid artery intimal-medial thickness and left
ventricular hypertrophy in children with elevated blood pressure. Pediatrics 2003, 111, 61-66. [CrossRef]
[PubMed]

Hanevold, C.; Waller, J.; Daniels, S.; Portman, R.; Sorof, J.; International Pediatric Hypertension Association.
The effects of obesity, gender, and ethnic group on left ventricular hypertrophy and geometry in hypertensive
children: A collaborative study of the International Pediatric Hypertension Association. Pediatrics 2004, 113,
328-333. [CrossRef] [PubMed]

Stabouli, S.; Kotsis, V.; Papamichael, C.; Constantopoulos, A.; Zakopoulos, N. Adolescent obesity is associated
with high ambulatory blood pressure and increased carotid intimal-medial thickness. J. Pediatr. 2005, 147,
651-656. [CrossRef] [PubMed]

Muntler, P;; He, J.; Cutler, J.A.; Wildman, R.P.; Whelton, PK. Trends in blood pressure among children and
adolescents. JAMA 2004, 291, 2107-2113. [CrossRef] [PubMed]

Berenson, G.S.; Wattigney, W.A.; Webber, L.S. Epidemiology of hypertension from childhood to young
adulthood in black, white, and Hispanic population samples. Public Health Rep. 1996, 111, 3-6. [PubMed]
Dekkers, ].C.; Snieder, H.; Van Den Oord, E.J.; Treiber, F.A. Moderators of blood pressure development from
childhood to adulthood: A 10-year longitudinal study. J. Pediatr. 2002, 141, 770-779. [CrossRef] [PubMed]
Flynn, ].T. Hypertension in adolescents. Adolesc. Med. Clin. 2005, 16, 11-29. [CrossRef] [PubMed]

Dolan, L.; Goodman, E.; Daniels, S.R.; Morrison, ]J.A.; Huang, B.; Dolan, M. Contrasting prevalence of and
demographic disparities in the World Health Organization and National Cholesterol Education Program
Adult Treatment Panel III definitions of metabolic syndrome among adolescents. ]. Pediatr. 2004, 145,
445-451.


http://dx.doi.org/10.1161/01.CIR.0000161369.71722.10
http://www.ncbi.nlm.nih.gov/pubmed/15837955
http://dx.doi.org/10.1161/CIRCULATIONAHA.106.683243
http://www.ncbi.nlm.nih.gov/pubmed/17846287
http://dx.doi.org/10.1111/j.1559-4564.2007.06001.x
http://www.ncbi.nlm.nih.gov/pubmed/17684447
http://dx.doi.org/10.1161/01.CIR.103.11.1546
http://dx.doi.org/10.1001/jama.290.17.2271
http://www.ncbi.nlm.nih.gov/pubmed/14600185
http://dx.doi.org/10.1161/CIRCULATIONAHA.105.171600
http://www.ncbi.nlm.nih.gov/pubmed/16407573
http://dx.doi.org/10.1056/NEJMp048008
http://www.ncbi.nlm.nih.gov/pubmed/14985480
http://dx.doi.org/10.1111/j.1467-789X.2004.00133.x
http://www.ncbi.nlm.nih.gov/pubmed/15096099
http://dx.doi.org/10.1542/peds.113.3.475
http://www.ncbi.nlm.nih.gov/pubmed/14993537
http://dx.doi.org/10.1016/j.cppeds.2005.06.001
http://www.ncbi.nlm.nih.gov/pubmed/16077462
http://dx.doi.org/10.1056/NEJM199806043382302
http://www.ncbi.nlm.nih.gov/pubmed/9614255
http://dx.doi.org/10.1542/peds.111.1.61
http://www.ncbi.nlm.nih.gov/pubmed/12509555
http://dx.doi.org/10.1542/peds.113.2.328
http://www.ncbi.nlm.nih.gov/pubmed/14754945
http://dx.doi.org/10.1016/j.jpeds.2005.06.008
http://www.ncbi.nlm.nih.gov/pubmed/16291358
http://dx.doi.org/10.1001/jama.291.17.2107
http://www.ncbi.nlm.nih.gov/pubmed/15126439
http://www.ncbi.nlm.nih.gov/pubmed/8898760
http://dx.doi.org/10.1067/mpd.2002.128113
http://www.ncbi.nlm.nih.gov/pubmed/12461492
http://dx.doi.org/10.1016/j.admecli.2004.10.002
http://www.ncbi.nlm.nih.gov/pubmed/15844381

Int. J. Environ. Res. Public Health 2017, 14, 209 12 of 12

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Armor, D.A; Taylor, S.E. Situated optimism: Specific outcome expectancies and self-regulation. Adv. Exp.
Soc. Psychol. 1998, 30, 309-379.

Armor, D.A; Taylor, S.E. When predictions fail: The dilemma of unrealistic optimism. In Heuristics and Biases:
The Psychology of Intuitive Judgment; Gilovich, T., Griffin, D., Kahneman, D., Eds.; Cambridge University
Press: New York, NY, USA, 2002.

Weinstein, N.D. Accuracy of smokers’ risk perceptions. Ann. Behav. Med. 1998, 20, 135-140. [CrossRef]
[PubMed]

Arnett, ].J. Optimistic bias in adolescent and adult smokers and nonsmokers. Addict. Behav. 2000, 25, 625-632.
[CrossRef]

Lapsley, D.K.; Hill, P.L. Subjective invulnerability, optimism bias and adjustment in emerging adulthood.
J. Youth Adolesc. 2010, 39, 847-857. [CrossRef]| [PubMed]

Arnadottir, S.A.; Gunnarsdottir, E.D.; Stenlund, H.; Lundin-Olsson, L. Determinants of self-rated health
in old age: A population-based, cross-sectional study using the international classification of functioning.
BMC Public Health 2011, 11, 670. [CrossRef] [PubMed]

Heshmat, R.; Kelishadi, R.; Motamed-Gorji, N.; Motlagh, M.; Ardalan, G.; Arifirad, T.; Rastad, T.; Asayesh, H.;
Djalalinia, S.; Larijani, B.; Qorbani, M. Association between body mass index and perceived weight status
with self-rated health and life satisfaction in Iranian children and adolescents: The CASPIAN-III study.
Qual. Life Res. 2015, 24, 263-272. [CrossRef] [PubMed]

Fagersberg, C.R.; Kragsrup, J.; Stovring, H.; Rsamussen, R K. How well do patients and general practitioners
agree about the content of consultations? Scand. |. Prim. Health Care 1999, 17, 149-152.

Geest, T.A.; Engberg, M.; Lauritzen, T. Discordance between self-evaluated health and doctor-evaluated
health in relation to general health promotion. Scand. ]. Prim. Health Care 2004, 22, 146-151. [CrossRef]
[PubMed]

Ogden, C.L.; Carroll, M.D.; Curtin, L.R.; McDowell, M.A; Tabak, C.J.; Flegal, K.M. Prevalence of overweight
and obesity in the United States, 1999-2004. JAMA 2006, 295, 1549-1555. [CrossRef] [PubMed]

Williams, D.E.; Cadwell, B.L.; Cheng, Y.J. Prevalence of impaired fasting glucose and its relationship with
cardiovascular disease risk factors in U.S. adolescents, 1999-2000. Pediatrics 2005, 116, 1122-1126. [CrossRef]
[PubMed]

Festinger, L. A theory of social comparison processes. Hum. Relat. 1954, 7, 117-140. [CrossRef]

Janz, N.K.; Becker, M.H. The health belief model: A decade later. Health Educ. Q. 1984, 11, 1-47. [CrossRef]
[PubMed]

Rogers, R.W. A protection motivation theory of fear appeals and attitude change. J. Psychol. 1975, 91, 93-114.
[CrossRef] [PubMed]

@ © 2017 by the authors. Licensee MDP]I, Basel, Switzerland. This article is an open access
@ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http://creativecommons.org/licenses /by /4.0/).


http://dx.doi.org/10.1007/BF02884459
http://www.ncbi.nlm.nih.gov/pubmed/9989319
http://dx.doi.org/10.1016/S0306-4603(99)00072-6
http://dx.doi.org/10.1007/s10964-009-9409-9
http://www.ncbi.nlm.nih.gov/pubmed/20596815
http://dx.doi.org/10.1186/1471-2458-11-670
http://www.ncbi.nlm.nih.gov/pubmed/21867517
http://dx.doi.org/10.1007/s11136-014-0757-x
http://www.ncbi.nlm.nih.gov/pubmed/25038635
http://dx.doi.org/10.1080/02813430410000941
http://www.ncbi.nlm.nih.gov/pubmed/15370790
http://dx.doi.org/10.1001/jama.295.13.1549
http://www.ncbi.nlm.nih.gov/pubmed/16595758
http://dx.doi.org/10.1542/peds.2004-2001
http://www.ncbi.nlm.nih.gov/pubmed/16263998
http://dx.doi.org/10.1177/001872675400700202
http://dx.doi.org/10.1177/109019818401100101
http://www.ncbi.nlm.nih.gov/pubmed/6392204
http://dx.doi.org/10.1080/00223980.1975.9915803
http://www.ncbi.nlm.nih.gov/pubmed/28136248
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Alcohol Consumption 
	Physical Activity 
	Dietary Practices 

	Results 
	Discussion 
	Conclusions 

