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ABSTRACT

This study was aimed at determining the pattern of some assessors of obesity including body mass
index (BMI) and waist circumference (WC) and the effect of these parameters on blood pressures
in the studied population. The sample consisted of three hundred and fifty (350) undergraduate
female students of Delta State University, Abraka, Delta State Nigeria, with ages between 18-26
years. The study showed that 32.56% were overweight and while over 10.00% were obese. A total
of 6.39% were undernourished and there was a recorded steady rise in blood pressure as the BMI
increased. The BMI was observed to correlate positively with both systolic and diastolic blood
pressures (p < 0.01; 0.23, 0.18) with an observed significant correlation between WC and both
diastolic (DBP) and systolic blood pressures (SBP) (p < 0.01; 0.25, 0.26). Both systolic and diastolic
pressures showed a significant relationship with WC and this correlation was significant at 0.01
levels of significance. This study further established that BMI and WC were significantly correlated
with DBP and SBP. These non invasive parameters are therefore reliable indicators of obesity and
associated hypertension.

Keywords: Obesity; body mass index; systolic blood pressure; diastolic blood pressure; waist
circumference.
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1. INTRODUCTION

Affluence and development have both been
described as a prelude to obesity which
commonly originates from sedentary lifestyle and
faulty diet; common attributes of urbanization [1].
This pandemic involves both adults and children
and it is more apparent in developed countries
especially Europe and America. In some parts of
Africa however, certain forms of obesity may be
the socially acceptable norm. Sadly though,
obesity has been associated with several
morbidities including hypertension, coronary
heart disease, ischemic heart disease, type Il
diabetes and certain cancers [2].

Hitherto, developing countries were notorious for
under-nutrition and infectious diseases but cross
fertilization of cultures and globalization has
exposed several African societies to certain
feeding habits which may result in malnutrition
and hypertension both of which have further
placed a heavy burden on the already stretched
health care system [3,4].

Positive correlations between body mass index
(BMI) and blood pressure have been
demonstrated previously in a study with
Caucasians® but this relationship is of grave
importance in developing countries owing to the
recent rise in mortality associated with obesity
and associated co-morbidities such as
hypertension especially as immediate clinical
care may not be readily available for critical
conditions [5-6].

Considerable inter-individual variability in the
blood pressure (BP) response to weight gain has
been described and it was clearly outlined that
obesity was not invariably associated with
hypertension [7-9].

BMI has however been extensively used in
determining blood pressure changes. This
association has been described as been modest
owing to several confounders which may require
large sample sizes. Furthermore, it has been
suggested that BMI may not necessarily assess
percentage body fat, absolute fat mass, body fat
distribution and  other  biologic  obesity
parameters.[10-12] Similarly, waist
circumference (WC) has been shown to be
equally as reliable as BMI in assessing blood
pressure [13]. This baseline study was therefore
aimed at determining the effects of some
anthropometric assessors of obesity including
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BMI and waist circumference (WC) on blood
pressures of women in the studied population.

2. MATERIALS AND METHODS

This study was descriptive analytical study
involving volunteer female undergraduates of the
Delta State University, Abraka and the study was
aimed at determining the effect of BMI, waist
circumference (WC) on blood pressure. This
prospective study involved a population of three
hundred and fifty (350) undergraduate female
student volunteers of Delta State University,
Abraka, Delta State Nigeria, with mean ages
between 18-26 years.

ETHICAL APPROVAL

Permission for this study was granted by the
department of Anatomy ethics committee
(Protocol number Delsu/BMS/ANA/12/13/0037)
and informed consent was obtained from each
volunteer before tests were conducted.

2.1 Anthropometric Measurements

Each participant was measured for height and
weight. Subjects wore light clothing with
exclusion of foot wears. Waist circumference
measurements were obtained according to WHO
guidelines midway between the uppermost
border of the iliac crest and lowest border of the
coastal margin [14]. The definitions for being
obese or overweight were derived from the
anthropometric measurement based on the
calculation of body mass index (weight
(kg)/height (m?)) according to WHO; Body mass
index exceeding 30.0kg/m?, overweight, while
normal subjects had a body mass index between
18 and 24.1 kg/m® [15].

2.2 Blood Pressure [16]

Three blood pressure measurements, each
separated by a 30 sec pulse reading were taken
for each participant by certified observers
according to a standardized protocol. All
measurements were taken on the right arm using
a standard mercury sphygmomanometer with an
appropriate-sized arm cuff. The first and fifth
korotkoff sounds were recorded as systolic and
diastolic pressures. The average of the second
and third estimates of blood pressure was used.
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2.3 Statistical Analysis

The results were analysed using Statistical
Package for the Social Sciences, (SPSS) version
16. With this instrument, the association between
body fat measurement and blood pressure was
determined by Pearson’s correlation coefficient
and analysis of variance applied to test
differences in means between the individuals
studied.

2.4 Exclusion Criteria

Individuals below eighteen (18) years, persons
with known congenital heart disease, or those
diagnosed with liver disease whose abdominal
size would have been distorted for physiologic
reasons (specifically pregnancy), were all
excluded from this study.

3. RESULTS

As shown in table 1, the underweight
respondents constituted 6.39% of the total,
overweight individuals accounted for 32.56%,
while the obese were 10.76 %. Similarly BMI
(kg/m?) significantly correlated with both systolic
and diastolic blood pressures (p < 0.01; 0.234,
0.176) as shown in table 2. Multivariate analyses
revealed that BMI more significantly affected
systolic BP (P < 0.001) for both those adjusted
and unadjusted for age than diastolic pressure
(p < 0.05) (Table 3).

The mean waist circumferences (WC) for the
entire population was 79.77 £ 12.16 (SEM 0.66)
as shown in table 3. Underweight individuals had
the lowest waist circumference (WC) (67.06cm)
while the WC of normal subjects was 75.20cm.
The WC ranged from 83.57 in the overweight
subjects to 134.33cm in the class 3 obese
individuals. In table 2, WC was significantly
correlated with both systolic and diastolic blood
pressures (p < 0.001; 0.25, 0.26) respectively.
Similarly, AC showed a significant effect on both
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age adjusted and age unadjusted systolic blood
pressures (p < 0001) unlike for age adjusted and
unadjusted diastolic blood pressures were no
significance was observed (p < 0.05).

4. DISCUSSION

This study demonstrated the effects of some
anthropometric parameters, (body mass index,
waist and hip circumference) on blood pressures
of undergraduate college students in a Nigerian
University. BMI, though empirical, has been
described as a most useful anthropometric
assessor of obesity and some of its associated
risks [1].

With the exception of about a half of the students
studied, the remaining were observed to have
abnormal indexes. This finding was similar to a
study amongst some undergraduates in the
United States were about 29% of African
Americans were overweight and over 12% obese
[15].

Similarly, Siminialayi et al. [16] recorded a higher
prevalence of between 14-16% for obese
individuals amongst two adult populations in
Port-harcourt. Though both the American and
Portharcourt studies recorded higher values for
obese individuals especially with BMI than was
recorded in the index study, this was not
surprising because of the occupation of
population sampled which included mainly
undergraduates amongst whom young adults
constituted the vast majority. A broader study
encompassing several occupational areas and
ages may perhaps display a similar picture as
was shown in the Port-harcourt and United
States.

This study further revealed that increases in BMI
significantly correlated with both systolic and
diastolic blood pressures irrespective of age. The
findings in this study were almost identical to an

Table 1. The mean distribution table for BMI, systolic BP, diastolic BP, BMI, *AC and **HC with
WHO weight classifications

WHO BMI classes % frequency Systolic Diastolic BMI *WC
BP BP
Under weight subjects(<18.5) 6.39 106.70 70.50 17.30 67.05
Normal subject (18.5-24.49) 50.29 111.57 71.51 22.20 75.20
Overweight subject(25-29.9) 32.56 112.28 72.92 27.00 83.57
Class 1 obese subject(30-34.9) 6.69 116.70 72.92 31.70 89.17
Class 2 obese subject (35-39.9) 3.20 124.18 77.64 37.30 96.82
Class 3 obese subject (greater than 40) 0.87 138.33 87.67 46.53 134.33

*WC; Waist Circumference
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Table 2. Pearson’s correlation table for BMI, and WC with systolic/diastolic BP

Blood pressure BMI wC
Systolic 0.23* 0.25*
Diastolic 0.18* 0.26*

*Correlation is significant at the p < 0.01

Table 3. Multivariate analyses of effect of blood pressure on body fat indices

Parameter Mean SD SEM

Blood pressure

Systolic Diastolic

Unadjusted Adjusted for age Unadjusted Adjusted for age
Weight 60.83 11.65 0.62 0.0001* 0.001% 0.0241 0.023t
Height 1.56 0.07 0.01 0.0281 0.0271 0.609 0.596
BMI 2443 4.81 0.26 0.0001* 0.0001* 0.01t 0.012¢
WC 79.77 12.16 0.66 0.003% 0.0001* 0.648 0.602

0 < 0.001, £p < 0.01, p < 0.05

earlier observation where changes in BMI were
shown to be significantly correlated with both
systolic and diastolic blood pressures [1].
Similarly, they recorded minimal effect of BMI on
age but a higher correlation with diastolic
pressure than systolic pressure unlike in the
current study. The observed influence of BMI on
cardiovascular function has been attributed to the
function of adipose tissue which has been shown
to have important endocrine functions which may
be involved in production of several active
substances including Leptin, Angiotensinogen
amongst others, which may influence the
cardiovascular system [17]. These substances
have been shown to be higher in obese
individuals probably creating the environment for
hypertension in affected individuals [17].

In addition, it was demonstrated in this study that
WC significantly correlated with both diastolic
and systolic pressures respectively. Further
analysis however showed a significant effect of
WC on only age adjusted/unadjusted SBP unlike
with DBP where the effect was not significant.
This observation was not peculiar to this study as
earlier observations have demonstrated that WC
was related to development of several
cardiovascular risk factors [18,19]. These reports
also showed that even after adjusting for age,
some anthropometric parameters still had
maximal effects on blood pressure. The narrow
age range of the individuals in the study
population (undergraduates), could also have
influenced the observed effects of WC on
diastolic blood pressure [20].

Similar to the explanation for the effects of BMI
on BP, the observed correlation between
increased WC and blood pressure has been
explained to occur directly in which accumulated

adipose tissue released molecules that promoted
formation of both angiotensin Il and aldosterone
like substances which have been described to
posses  vasopressor and  anti-natriuretic
properties [21]. Involvement of local rennin-
angiotensinogen system specific to adipocytic
tissue has also been described [22-24]. A cross
sectional study in a cohort of Brazilian men
further explained that the mechanism of
hypertension in individuals with metabolic
syndrome (elevated BP with WC above 102cm)
may have been a consequence of poor vascular
compliance in the presence of elevated
sympathetic tone or peripheral insulin resistance
(both of which raise cardiac output by increasing
peripheral  resistance and blood flow
respectively).?’ The Bogalusa heart study
indicated that WC was shown to be associated
with unfavourable concentrations of insulin,
triglycerides, low density lipoproteins and high
density lipoproteins which clearly explained its
relationship with hypertension [25-27].

4. CONCLUSION

Finally, this study has reaffirmed the usefulness
of both BMI and WC in predicting hypertension
and has further related age with elevated systolic
blood pressure.
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