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Abstract

Background: Increase in the prevalence of hypertension, obesity and obesity related diseases has become significant
cause of disability and premature death in both developing and newly developed countries, with over bearing demand on
national health budgets. Aim: To evaluate the impact of various levels of education on obesity and blood pressure.
Materials and Method :325 male and 254 female Nigerians of ages 20-80 years of the Ibo ethnicity through random
sampling, were selected for this study. The participants were broken into three major groups based on their educational
levels; primary, secondary and tertiary levels. systolic and diastolic blood pressure (SBP & DBP) levels, body mass index
(BMI), waist hip ratio (WHR), waist height ratio (WHtR), waist circumference (WC),various skin fold thicknesses, and
other anthropometric parameters were measured. Result: For all the indicators of subcutaneous fat, general obesity, and
central obesity, largest mean deposition was noted to be highest in the lowest education group and least in the highest
education group. Mean blood pressure parameters were also highest in the least education group. While fat deposition was
noted to be highest in all the females of all the groups, the males showed larger mean BP values. Education was noted to
have a significant inverse relationship with most of the fat indicators and blood pressure parameters and cardiovascular
disease risk highest in the least education groups. Conclusion: Education showed a significant impact on obesity and blood
pressure and could be one of the major tools to reduce the high prevalence of obesity, hypertension and other obesity
associated diseases.
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Introduction
The exponential unabated rise in the prevalence of life and environments of the people [3], to genetic and
overweight and obesity and their associated risk factors in physiologic factors.

both developed and developing countries has become a

source of concern now than it has ever been in the past Education is one of the media that influences greatly the
[1]. Over one billion adults worldwide have been attitude, social, economic and physiologic behaviors of the
estimated to be overweight and at least three hundred people. Many studies have established relationship
million of those are considered to be clinically obese [2]. between education and socioeconomic status (SES) [4-6].
Several factors have been associated with this trend range While education can be seen to influence both SES and
from changes in the physical, social and economic way of obesity, a number of works has been done on the
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relationship of obesity and SES, but the same cannot be
said for obesity and education.

Part of the growing concern in the increasing rate of
obesity and overweight is the varying rates at which they
are distributed across social groups, by levels of education,
SES and ethnic background. Lipowics [7] commented on
the increase in the association between obesity and higher
social class among men, women and children in
developing countries, but noted a strong inverse
relationship between obesity and social class only among
women in developed countries. While Sobal and Stunkard
[8] noted inconsistent and general non-linear direction in
the relationship of obesity and SES in men and children,
they noted consistent relationship with women, where
obesity was more prevalent in women of low SES, than
those of upper SES.

In view of the present increase in the prevalence of
obesity in developing countries [9] and accelerated
increase in blood pressure (BP) amongst black
population adopting western lifestyle [10]. This work has
been designed to determine the impact of education on
obesity and BP in the Ibo ethnic group of Nigeria.

Subjects and Methods

This was based on a random sampling of 567 subjects
aged 20 to 80 years of the Ibo ethnic group of Nigeria.
This is of the three major ethnic groups (Ibos, Hausa and
Yoruba) in Nigeria having a population density of over
800- 1500 per square kilometer [11]. After focused
grouped discussions on the objective of the study, and with
the consent of the participants, questionnaires were
distributed to them and BP and  anthropometric
measurements were taken. Pregnant women and
hypertensive patients and individuals with structural
deformities were excluded from the measurement. The
participants were broken into three major groups based on
their educational levels. The first group called the Primary
Education level consisted of candidates who had no form
of formal education at all and also candidates who did not
go beyond the first 6years of formal primary education.
The second group called the secondary education level
included candidates that did not go beyond the secondary
or college education. The third group, tertiary education
level, included candidates that have gone beyond the
secondary education to tertiary education.

Blood Pressure Measurement (BP)

BP measurements were taken following standard protocol
[12]. Participants were allowed to rest at least for
10minutes in a seated position with arms supported at the
level of the heart. The BP was measured three times with
the cuff completely evacuated and recovery allowed
between readings. The average of the readings was used as
the systolic (SBP) and diastolic blood pressures
(DBP).

Anthropometry
Height (HT) was measured to the nearest 0.5cm using a
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vertical scale of portable stadiometer with the participant
in erect position without shoes and head held in the frank
fort plane. Weight was measured to the nearest 0.1kg with
a bathroom scale with the participant lightly clothed. BMI
was calculated as weight divided by square of height
(kg/m2). Waist circumference (WC) was measured in
centimeters at the narrowest waist. Hip circumference (HC)
was measured at the largest posterior extension of the
buttocks. WHR was calculated by dividing the WC with
HC. Thigh circumference (TC) was measured at the
midpoint of the thigh. Waist-height ratio (WHTR) was
calculated by dividing WC with HT. Arm circumference
(AC) and forearm circumference (FAC) were taken at the
midpoints respectively. Skin fold thickness was measured
on the subject’s body at 3 sites (triceps, subscapular and
calf) with a large caliper (Cambridge, MD). The triceps
skin fold (TSF) was measured in midline of the posterior
aspect of the arm over the triceps muscles, midway
between the lateral projections of acromion process of the
scapula and the inferior margin of the ulna olecranon
process. The subscapular skin folds (SSF) was taken
beneath the inferior angle of the scapula. Calf skin fold
thickness was measured in the midline over the level of
maximum protrusion. In each case a double thickness of
skin and underlying tissue were raised and measured. A
sum of the three skin folds (STS) was calculated. All
measurements were taken on the right side.

Measurement Cut-off Points

Based on the WHO definition for cardiovascular disease
risk [13], the following were accepted as cut-off points
for obesity, BMI > 29.9 Kg/m? WC>102cm for men and
88cm for women, WHR > 1.0 in men and 0.85 in women.
WHtR > 0.05 was used as a cut-off point [14].
Following WHO standard for definition of elevated blood
pressure [5]; the following were accepted as elevated BP;
SBP > 140mmHg and/ or DBP > 90mmHg.

Statistical Analyses

Data were analyzed using SPSS 15.0. The population
characteristics, anthropometric indicators, SBP and DBP
for both rural and urban populations are shown as means
and standard deviations. The frequencies and percentage
frequencies of adiposity indication by the various
indicators noted. Pearson correlation between the blood
pressure indicators with adiposity indicators were carried
out and also differences between the various adiposity
indications between the two populations were also noted
using the t-test.

Results

A total number of 567 individuals from the ages of 18 to
80 years were used for this study. 325 (57.3%) of the
individuals were males while 254 (42.7%) were females.
The mean age of the study group was 33.6+14 years, and
33.7+14 and 33.5+13 years, for males and females
respectively. The mean ages of the males and females of
the various groups and also the mean values of all the
anthropometric measurements, blood pressure values, and
obesity indicators have been summarized in Table 1.
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Table 1 Summary of the means and standard deviations of the various anthropometric and blood pressure parameters by sex across the
educational levels

Primary Primary Primary Secondary Secondary Secondary Tertiary Tertiary Tertiary

level. level level both  level males level female  level both level level level both

Males females N=139 N=176 N=90 N= 266 males females N=162

N=80 N=59 N=69 N=93
AGE 40.3+14 44.8 +15 41.5+14 30.9+11 32.3+14 31.5+12 30.4+11 27.7+9 28.7.5+9
WT 68.8+13 63.4+11 67.3+13 71.8+12 66.8+15 70.1+14 71.5+11 64.5+11 67.3+12
WC 83.8+9 90.0+11 85.6+10 81.7+9 85.6+16 83.0+12 81.8+9 82.6+12 82.2+10
HC 93.4+8 99.2+9 95.0+8 93.5+9 97.2+14 94.7+12 94.2+7 95.7+10 95.1+9
SSF 12.8+3 20.8+3 15.149 10.5+7 17.5+3 12.949 10.3+3 16.1+8 13.848
TSF 8.0+2 16.8+2 10.5+9 6.6+2 16.9+4 10.1+8 6.7+2 15.7+8 12.2+7
CSF 9.8+2 21.343 13.0+8 9.742 21.7+4 13.7 +8 10.0+2 19.6+9 15.8+9
AC 29.5+3 29.5+3 29.5+3 29.243 28.8+4 29.143 29.243 28.1+4 28.5+3
FAC 24.3+3 21.8+3 23.6+3 24.3+43 22.8+2 23.8+2 24.0+2 22.3+2 23.0+2
TC 50.0+6 50.8+8 50.2+7 51.8+5 51.6+6 51.8+6 52.2+4 51.0+6 51.5+5
SBP 125.5+22  128.3+20 126.3+22  119.0+18 110.2+16 116.0+17 117.7+14 110.1+15  113.2+15
DBP 83.8+12 82.7+13 83.5+12 80.3+12 75.5+11 78.7+13 79.9+12 74.9+11 76.9+12
BMI 24.1+4 26.5+5 24.8. 45 24.3+4 25.8+6 24.9+4 24.2+4 24.7+4 24.5+4
WHR | 0.9+0.05 0.91+0.06 0.9+0.05 0.88+0.18 0.96+0.9 0.91+0.53 0.87+0.06  0.86+.08 0.86+0.07
STS 30.7+4 60.0+5 38.6+6 26.9+4 56.2+5 36.5+5 27.0+6 51.4+7 41.7+4
WHIR | 0.5+0.06 0.58+0.07 0.52+0.08 0.48+0.05  0.53 +0.09 0.5+0.07 0.48+0.06  0.51+.07 0.5+0.07

WT: weight, WC: waist circumference, HC: hip circumference, SSC: subscapular skin fold thickness, TSF: triceps skin fold thickness, CSF: calf skin fold
thickness, STS: sum of three skin fold thickness, AC: arm circumference, FAC: forearm circumference, TC: thigh circumference, SBP: systolic blood
pressure, DBP: diastolic blood pressure, BMI: body mass index, WHR: waist hip ratio, WHtR: waist height ratio.

Table 2 Prevalence of obesity and cardiovascular disease risk by various indicators by sex across educational levels

Adiposity & BP WC>102males  BMI >29.9 WHR>1.0male @ WHtR >0.5 SBP>140 DBP>90 for Sum of
indicators. & >88 women for both &>.85 female for both for both both prevalence
N % N % N % N % N % N %

1° males, N=80 2 2.5 8 10 1 1.3 34 425 1 13 12 15.0 72.6

1° females, N=59 | 33 55.9 12 20.3 46 78.0 49 831 2 3.3 9 15.3 254.7

1° both N=139 35 17.1 20 12.6 47 225 83 541 3 1.8 21 6.3 1144

2° males, N=176 | 3 1.7 11 6.3 6 3.4 44 250 18 10.2 40 22.7 69.3

2° females, N=90 | 33 36.7 21 23.3 57 63.3 58 644 6 6.7 12 13.3 207.7

2° both N=266 36 13.5 32 12.0 63 23.7 102 383 24 9.0 52 195 116.0

3° males, N=69 1 16 5 7.2 1 16 17 246 8 115 12 174 63.9

3° females, N=93 | 22 23.7 14 15.1 50 53.8 43 462 6 6.4 9 9.7 154.9

3° both N=162 23 14.9 19 11.7 51 33.1 60 377 14 8.4 21 13.0 118.8

1°% primary level of education, 2°:secondary level of education, 3°:tertiary level of education, WC: waist circumference, SBP: systolic blood pressure,

DBP: diastolic blood pressure, BMI: body mass index, WHR: waist hip ratio, WHtR: waist height ratio.

Table 3 Pearson correlation matrix of the various adiposity and BP indicators with educational level

Adiposity & BP indicators. WC BMI SBP DBP WHR STS WHIR
R for males -0.081 0016  -0.259(*%)  -0.170(**)  -0.081 -0.066  -0.159(*%)
R for females -0.226(**)  -0.067  -0.496(**)  -0.311(**) 0042 -0.097  -0.289(**)
R for both -0.145(**) _-0.014 _ -0.385(**) _ -0.252(**) 0041 _ 0.001 _ -0.178(**)

R is Pearson coefficient of correlation, **: Correlation is significant at the 0.01 level (2-tailed), *: Correlation is significant at the 0.05 level (2-tailed),

WC: waist circumference, SBP: systolic blood pressure, DBP: diastolic
height ratio.

The largest mean value of subcutaneous fat for both males
and females was noted in the primary education group,
followed by the secondary education group. The BMI
assessment has the smallest mean value for both males and
females in the tertiary education group. In the
measurements of the central obesity indicators, the largest
mean WC was noted within the males and females of the
primary education group while the least was noted in the
tertiary education group. Both mean values of WHR and
WHTtR were noted to be smallest in the males and females
of the tertiary education group. The mean blood pressure
values were also largest for the primary education group
and least for the tertiary education group.

blood pressure, BMI: body mass index, WHR: waist hip ratio, WHtR: waist

For all the indicators of subcutaneous fat (SSF, TSF, CSF,
and STS), general obesity (BMI), and central obesity (WC,
WHR, WHtR) largest mean deposition of both
subcutaneous, general and abdominal fats were noted
amongst women of the primary education group. The
males showed larger mean BP values than the females in
all the groups.

In the summary of the obesity and cardiovascular disease
risk occurrence, shown in Table 2, the primary education
group was noted to be at most risk as against the tertiary
education group.

The prevalence of obesity and cardiovascular disease risk
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was found to be highest amongst females of the primary
education group.

All the obesity and blood pressure indicators used in this
study (WC,BMI, SBP, DBP, WHR, WHIR, STS) showed
inverse correlations with educational levels, which are
significant for WC, SBP, DBP, and WHtR. A higher and
more consistent relationship was noted amongst the
females. The highest and most consistent relationship was
noted with blood pressure (SBP, DBP). The various
degrees of correlation within the sexes has been
summarized in Table 3.

Discussion

Obesity with hypertension is a common and important
problem in primary health care [16]. It is an important risk
factor for major chronic diseases, such as diabetes, heart
disease, stroke and certain cancers [17] and its link with
education and socio-economic status in the various
communities and ethnicities has been the query of most
researches.

This work has looked at the relationship between adiposity
and blood pressure with education. Education has been
shown to be a major determinant of health status,
particularly in poor countries [18]. Varying results have
been reported on the effect of education on obesity and
blood pressure from the different researches on various
ethnicities and countries [19, 20].

The work noted an inverse relationship between education
and obesity and blood pressure. Higher mean values of the
measured anthropometric dimensions and ratios were
observed in the individuals that had little or no education
than in those that had better education. This same group
also was more vulnerable to obesity and all the related
cardiovascular disease risks. Both general, subcutaneous
and abdominal obesities were worse for all the females of
the various education group and worst for the females of
the least educated group.

This work has noted a strong education gradient in obesity
for the studied population with the education gradient in
obesity being stronger in women than in men. Similar
findings have being reported for other countries and
ethnicities [ 18, 20, 21]. Increasing education at any point
along that spectrum would be expected to reduce obesity
to a similar degree. Cutler and Lleras-Muney [18] found
that those with more years of schooling are less likely to
smoke, drink a lot, to be overweight or obese or to use
illegal drugs. Grossman and Kaestner [22] in their work
“Effects of Education on Health” concluded that years of
formal schooling is the most important correlate of good
health.

Various explanations have been proffered on the reasons
for this strong relationship between education and obesity.
Educated individuals have been reported to make better
use of health related information than those who are less
educated [23]. The lack of education about energy contents
of foods has also been suggested to be a contributor to the
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effects of social class on obesity [24]. Cutler and
Lleras-Muney [18] found that those with more years of
schooling are less likely to smoke, drink a lot, to be
overweight or obese or to use illegal drugs. They are also
more likely to exercise and to obtain preventive cares.
Yoon® suggested that it is possible that more highly
educated people have the knowledge to develop healthy
lifestyles and have more awareness of the health risks
associated with being obese. The positive effect of
education on obesity can summarily be attributed to
greater access to health-related information and improved
ability to handle such information by the educated, clearer
perception of the risks associated with lifestyle choices
and improved self-control and consistency of preferences
over time.

The establishment of a strong relationship between obesity
and blood pressure within any community, group or
country is important in the development of the most
suitable education-based policies to counteract the present
increase in obesity and related chronic diseases both in
developed and developing communities and countries. The
standard of living and health in the community can be
improved by education. This relationship between
education and health has been traced to the health
information which is part of education. So health
education programs aimed at promoting healthy lifestyles
might in principle generate similar effects to those
associated with school education by providing relevant
health information. To this effect government and other
relevant policy making bodies are called upon to intensify
actions toward organizing and funding of public health
education campaigns.

Conclusion

Education, whether through formal schooling or health
promotion campaigns, has been identified as one of the
factors that can be used to combat the present increase in
the prevalence of elevated blood pressure, obesity and
obesity related diseases. We therefore call for the right
policies and prompt actions in this direction.
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