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Abstract

Background: Relationship between obesity and hypertension is well established and hypertension shows positive
relationship with all obesity indices. Objective: To determine the obesity indicator with the greatest sensitivity in predicting
hypertension. Method: A cross-sectional community-based descriptive survey was carried out in Enugu Metropolis.
Multistage sampling procedures were used to select participants using the World Health Organization STEPS instrument.
Height, weight, waist circumference; hip circumference and blood pressure were measured and recorded. Results: A total
of 482 participants were recruited; of which 160 (33.2%) and 322 (66.8%) were males and females respectively. 89 (18.5%)
participants have high systolic blood pressure, 117(24.3%) have high diastolic blood pressure, while the overall
hypertension prevalence is seen in 123 participants (25.5%). The blood pressure was noticed to increase as obesity increases
regardless of the index of obesity used and that at WHR>1 all the 15 participants (M:8, F:7m) that crossed that threshold
were hypertensive regardless of age and sex demonstrating the sensitivity of WHR in predicting hypertension and
associated cardiometabolic risks. Conclusion: obesity and hypertension are interrelated and common in our environment,
all the indices of obesity show positive correlation with hypertension but WHR offers a simple index that can be used to
detect occult hypertension in our clinics due its 100% correlation at the WHR threshold of >1.
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INTRODUCTION consequences at a lower BMI than Caucasians. Obesity
0 iaht and obesi h £ has been redefined in some Asian countries; in Japan
verweight and obesity occur when excess fat BMI greater than 25kg/m? is considered obese while in

accumulation (regionally, globally, or both) increases China BMI greater than 28kg/m? defines obesity [4].
risk to health. It is the point at which health risk is Other  anthropometric  parameters  viz:  waist

increased that is most important because body weights circumference, waist-hip ratio, waist-height ratio and

gf‘d fat dlsttrlzgftflons tleetlg toh e;:jprezsmn gf co-mormd skin fold measurements in addition to BMI are also used
iseases at differen resholds depending on the in assessing obesity.

population [1, 2]. People are generally considered obese
when their body mass index is over 30kg/m? with the

0] ight and obesity have b idered
range 25-30kg/m? defined as overweight [3]. VEMWEIGHL anc oestiy Nave heen corsicerse a

serious health problem worldwide since 1997 [3], and are
linked to more deaths worldwide than underweight. For

Some Asian countries use lower values due to example, 65% of the world’s population live in countries

the fact that Asian population develops negative health
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where overweight and obesity kill more people than
underweight (this includes the high income and most
middle-income countries) [5]. In Europe, overweight
affects 30% to 80% of European adults [6], while in
Brazil and Columbia, the figure of overweight is about
40% - comparable with a number of European countries
and in all regions, obesity appears to escalate as income
increases [7].

Africans seem to be more susceptible to
elevated blood pressure and excessive adiposity than
their Europeans and Asians counterparts and easily
reflect these indexes by often being more severely
affected [8], this situation has been seen to be getting
worse and this study more pertinent with the results
showed that increased blood pressure with age is
accelerated in black Africans adopting western lifestyle
and is more rapid in American of African origin than
those of European origin.

Amira et al., [9], found strong correlation
between obesity and hypertension in a study of urban
population Lagos southwest Nigeria while Gezawa et al.,
[10], in a study in Maiduguri also found strong link
between obesity and hypertension which is more in the
female gender and in ages >40years. Obesity and weight
gain have been reported to be the most significant
determinants of hypertension. In the Framingham study,
a 10% rise in body weight is associated with a 7mmHg
rise in systolic blood pressure (SBP).

The National Health and Nutrition Examination
survey reported linear association between increase in
Body Mass Index (BMI) and systolic, diastolic and pulse
pressure in the American population and it is reported
that an increase of BMI of 1.75 kg/m2 in men and 1.25
kg/m2 in women will cause 1 mm Hg rise in systolic
blood pressure.

Obese people are more prone to hypertension
and hypertensive patients also appear prone to weight
gain. Framingham and Tecumseh [11], revealed that
future weight gain is significantly higher in hypertensive
than in normotensive subjects, which thus suggests that
even hypertensive patients with normal weight are at
increased risk of developing obesity. A potential
hypothesis to explain this reverse relationship is that the
enhanced  sympathetic  activation observed in
hypertensive subjects, might lead to development of
insulin resistance and subsequent obesity later in life.

Hypertension is defined as blood pressure >
140/90mmHg [12], It is a disease that has placed high
financial burden on patients, families as well as Nigeria
Health care system. It has been consistent with the global
projections of burden of diseases from 1990 -2020 [12].

The recognized global risk factors for
hypertension include family history of hypertension,

alcohol intake, salt intake, tobacco smoking, physical
inactivity, hyperlipidemia, advancing age and obesity
[12, 13]. The association between hypertension and
obesity has been demonstrated by large population-based
studies [14, 15], and it has been reported amongst
African —Americans, Chinese and African studies. [14-
17]. Tesfaye et al., [18], described a J- shaped
relationship between BMI and blood pressures. In
addition, some researchers have described a minimum
threshold required for Body mass index (BMI) to be
positively associated with blood pressure [19]. Africans
seem to be more susceptible to elevated blood pressure
and excessive adiposity than their Europeans and Asians
counterparts and easily reflect these indexes by often
being more severely affected [8]. This situation has been
seen to be getting worse and this study more pertinent
with the results showed that increased blood pressure
with age is accelerated in black Africans adopting
western lifestyle and is more rapid in American of
African origin than those of European origin. Edward et
al., [20], suggests that both genetic and environmental
factors play roles in hypertension, 90% of which is
classified as idiopathic.

The exact explanation of the relationship
between obesity and hypertension is still unclear as no
biological model of this association has been established
however, a number of metabolic consequences of obesity
have been proposed as the blood pressure elevating
mechanisms. These include fluid and salt retention,
Insulin resistance, and production of angiotensinogen by
adipose tissue [21]. The relationship between blood
pressure and body mass index has been further
substantiated by the effect of weight reduction on blood
pressure [21- 24].

Akinkugbe generally regarded as the father and
doyen of hypertension research in Nigeria [25- 29],
documented that systolic blood pressure increases with
age in both sexes but less so with diastolic blood pressure
and that there is no significant difference between blood
pressure in rural and urban women while it is higher in
urban men compare to rural men; he also noticed that
there is little correlation between blood pressure and
weight and with height beyond the age of 40years.

Anyanwu et al., [30], found high rate of
correlation between hypertension and obesity in both
rural and urban areas among the Igbos in south east
Nigeria using anthropometric parameters; while
Okamkpa et al., [31], in a study of adults of Igbo origin
in Enugu southeastern Nigeria also found positive
correlation of obesity indices with hypertension and a
slightly higher hypertension burden in the females
compare to the males (M=24.4%; F=28%).

The study aimed to determine the correlation of
obesity indices with hypertension among Igbos resident
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in Enugu Metropolis and showed the most sensitive
obesity indicator in predicting hypertension.

MATERIALS AND METHOD

A cross-sectional community-based descriptive
survey was carried out in Enugu Metropolis. Enugu is the
former capital of the defunct Eastern region which
presently comprises of the five states of the southeast
Nigeria and the current capital of Enugu state. People
from all Igho-speaking states are adequately represented.
Its population according to 2006 population census is
722,664 [32].

The sample size was determined using Fisher’s formula
Z?Pq
=g
Where q = (1-P) [33]

The calculated sample size was 400, however,
482 participants were recruited to make up for cases of
attrition. A stratified random sampling technique was
used in the selection of this cross-sectional study. 482
apparently healthy subjects with no physical deformity
were selected in this study. The cohort consisted of 160
males and 322 females with age range 18-72 years from
different parts of Enugu Metropolis. Ethical approval
was obtained from the Ethical Committee of Enugu state
university teaching hospital, in accordance with the
declaration of Helsinki. The nature of the study was
explained to the participants before obtaining a verbal
informed consent and only those who volunteered took
part in the study and data collected during the study was
kept confidential.

Participants were of Igbo ethnic nationality and
resident of Enugu Metropolis for at least one year. The
age range under study was between 18-72 vyears.
Physically challenged persons, pregnant women, known
diabetics, those with clinical evidence of ascites or
abdominal mass and those outside the age range were
excluded from the study.

The data for the study was collected from all
parts of Enugu metropolis. Enugu is a cosmopolitan city
with good representation of Igbos from all Igho-speaking
states. A brief medical assessment was carried out on
each  participant  followed by  anthropometric
measurements and blood pressure check. The main
findings were filled into the study questionnaire. Clinical
data  collection (by interviewer administered
questionnaire) and measurements was carried out as
provided in the WHO STEPS instrument on surveillance
of behavioral risk factors (version 2). All the
measurements were conducted in strict privacy where the
participants were neither heard nor seen by other people.

Oral Informed consent was also obtained from
the participants before their inclusion into the study using

consent form. In this case, the nature of the study was
explained to the participants in the language they
understood.  Anthropometric  measurements  were
collected directly and with the help of trained research
nurses and students.

Anthropometric Measurements
Height

Participant height was measured with a rigid
tape stadiometer (SECA: Model 213 Hamburg Germany)
in accordance to the World Health Organization (WHO)
multinational monitoring of trends and determinants in
cardiovascular disease criteria. To measure height, shoes
and headgears were removed with participant standing
back to the tape measure. A flat rule was placed on the
participant’s head, so that their hair (if present) was
pressed flat. Height was measured to the nearest
centimeter, at the level where the flat rule touches the
rigid rule [34].

Weight

Weight was estimated to the nearest 0.1kg using
a Hanson bathroom scale which is placed on a hard, even
surface and adjusted to zero mark after each
measurement. Participants are weighed wearing minimal
clothes and no footwear. The weights were recorded to
the nearest 0.1kilogram (kg) [34].

Body Mass Index (BMI)

The BMI also known as “Quetelet’s index” is
an index that uses the variables weight and height to
measure body fat and protein stores. It is calculated as
the rapport of weight in kilogram by square of height in
meters (m?). BMI (kg/m?) = weight (kg)/height (m?)

Waist Circumference

Subject was lightly dressed without accessories
to identify the measurement reference points. Measure
was taken at the midpoint between the lowest rib and the
iliac crest with just sufficient tension to avoid slipping
off but without compressing the skin. The measurement
is made at the end of a normal expiration to the nearest
0.1cm [34].

Hip Circumference

Hip circumference was measured at the widest
point of the buttocks using standard tailor measuring tape
with a maximum length 150 cm. The subject stands erect,
the tape was placed at the maximum extension of the
buttocks, (usually at the level of the greater trochanter)
horizontal to the floor, with sufficient tension to avoid
slipping off but without compressing the buttocks and
value recorded to the nearest 0.1cm [34].

WAIST — HIP RATIO
This was calculated as waist circumference
divided by hip circumference (W + H).
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WAIST-to-HEIGHT RATIO
This was calculated by waist circumference
divided by the height (W-=Ht)

Skinfold Measure

The skin fold included two thickness; one of
skin and one of the subcutaneous fats pinched up
between the thumb and index finger but no muscle or
fascia in place, the contact surface of the caliper was at a
90° angle to the skinfold approximately 1cm below the
fingers. A digital skinfold caliper was used to read the
measurement to the nearest 0.1mm. This study used the
sum of the triceps, biceps, subscapula and supriailiac
skinfolds to produce an estimate of body fat for females
and males. Biceps skinfold (BSF) was measured in the
midline at the anterior aspect of the arm over the biceps
muscle. The triceps skinfold (TSF) was measured in
midline of the posterior aspect of the arm over the triceps
muscles, midway between the acromion and the inferior
margin of the olecranon. The subscapular skin fold (SSF)
was taken about 2cm beneath the inferior angle of the
scapula. The suprailiac skinfold (SISF) is a diagonal fold
immediately above the iliac crest. Once completed the
sum of the measurements of the four sites was read from
the standard Durnin &Womersley table as % body fat
[35].

Blood Pressure Measure

The blood pressure was measured using
auscultatory method with standard mercury in glass
Accuson sphygmomanometer. Prior to the measurement,
the patient was seated and rested for 5 minutes in sitting
position on a chair that supported the back comfortably.
The left arm muscles were relaxed and the forearm
supported with the cubital fossa at the heart level. A cuff
of suitable size was applied evenly to the exposed arm.
The cuff was rapidly inflated until the manometer

reading was about 30 mmHg above the level at which the
pulse disappeared and then slowly deflated. During this
time, the Korotkoff sounds was monitored using a
Litman stethoscope placed over the brachial artery. The
systolic blood pressure was noted at the pressure at
which the first heart sounds was heard (Korotkoff phase
I). Diastolic blood pressure was taken as the pressure at
the point when the heart sounds disappear [26].

Measurement Cut-Off Points

Based on WHO definition for cardiovascular
disease risk, the following were accepted as cut-off
points for obesity, BMI > 30 Kg/m?* WC > 94cm for men
and 80cm women; %body fat > 25% for men and > 32%
for women; WHR > 1.0 in men and >0.85 in women;
WHIR > 0.5 was used as cut-off point for both genders.
Following WHO standard for definition of elevated
blood pressure, the following were accepted as elevated
BP, systolic blood pressure (SBP) > 140mmHg and/or
diastolic blood pressure (DBP) > 90mmHg [34].

Statistical Analysis

The data obtained was coded and analyzed into
frequencies, percentages and mean using the Statistical
Package for Social Sciences (SPSS), version 17. Chi-
square (x) test was used to compare categorical variables
for associations while multi-nominal logistic regression
shall be used to examine correlates. Statistical
significance is set at p< 0.05 and 95% confidence
interval.

RESULTS

A total of 482 subjects participated in the study,
this comprises 322 females (66.8%) and 160 male
(33.2%)

Table 1: Shows the mean value of measured anthropometric indices by age and sex.

INDICES AGE-RANGE | FEMALE | MALE P-VALUE
HEIGHT 18-30 years 162.7+7.3 | 174.8+6.1 | 0.00
31-50 years 161.5+5.8 | 171.7+7.9 | 0.00
51-72 years 158.0+7.5 | 164.3+8.0 | 0.01
WEIGHT 18-30 years 61.8+10.7 | 71.3¥8.9 | 0.00
31-50 years 75.5+14.8 | 79.1+13.8 | 0.13
51-72 years 73.7+£16.1 | 61.4+18.1 | 0.02
WAIST CIRCUMFERENCE | 18-30 years 78.7£8.9 79.4+7.2 | 0.53
31-50 years 94.3+£11.6 | 92.9+11.7 | 0.44
51-72 years 96.8+12.9 | 86.9+9.7 | 0.01
HIP CIRCUMFERENCE 18-30 years 97.9+10.8 | 94.5+12.2 | 0.02
31-50 years 108.9+10.5 | 102.3+7.9 | 0.00
51-72 years 106.8+10.3 | 93.9+8.3 | 0.00
WAIST-TO-HIP RATIO 18-30 years 0.80+0.05 | 0.83+0.04 | 0.00
31-50 years 0.87+0.07 | 0.91+0.06 | 0.00
51-72 years 0.91+0.07 | 0.92+0.05 | 0.47
WAIST-TO-HEIGHT RATIO | 18-30 years 0.49+0.06 | 0.46+0.04 | 0.00
31-50 years 0.59+0.07 | 0.54+0.07 | 0.00
51-72 years 0.61+0.07 | 0.53+0.05 | 0.00
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INDICES AGE-RANGE | FEMALE | MALE P-VALUE
PERCENTAGE BODY FAT | 18-30 years 24.0+5.8 8.7+4.6 0.00

31-50 years 32.7£6.7 18.2+6.6 | 0.00

51-72 years 36.2+6.8 14.9+5.4 | 0.00
BMI 18-30 years 23.3+3.9 23.6£3.0 | 0.57

31-50 years 29.045.2 27.1+4.6 | 0.02

51-72 years 29.4+5.1 23.8¢3.8 | 0.00

The mean height of the male subjects was
significantly (p<0.05, ANOVA) higher compared to the
females.

The mean weight of the male subjects was
significantly (p<0.05, ANOVA) higher compared to the
females at 18-30years and was significantly (p<0.05,
ANOVA) higher in the females compared to the males at
age 51-72 years.

The mean waist circumference of the female
subjects was significantly (p<0.05, ANOVA) higher
compared to the males at age 51-72 years.

The mean hip circumference of the female
subjects was significantly (p<0.05, ANOVA) higher
compared to the males at age in all the age groups.

The mean waist-to-hip ratio of the male subjects
was significantly (p<0.05, ANOVA) higher compared to
the females at age 18-30 and 31-50 years

The mean waist-to-height ratio of the female
subjects was significantly (p<0.05, ANOVA) higher
compared to the males in all the age groups.

The mean percentage body fat of the female
subjects was significantly (p<0.05, ANOVA) higher
compared to the males in all the age groups.

The mean body mass index of the female
subjects was significantly (p<0.05, ANOVA) higher
compared to the males at 31-50 and 51-72 age groups.

Table 2: Shows Overall Hypertension

BP Frequency | Percent
Hypertensive | 123 25.5
Normotensive | 359 74.5
Total 482 100

Table 2 shows combined systolic and diastolic
blood pressure and reveals that 25.5% of the participants
were hypertensive.

Table 3: displays the summary of gender WHR > 1.0 cross tabulation.

Gender | Frequency | Number of Hypertensives | % of Hypertensives
Male 8 8 100
Female | 7 7 100
Total 15 15 100

Table 3 reveals the summary of gender WHR > 1.0 cross tabulation.

WHR > 1.0 were hypertensive

15 participants (8 males and 7 females) with

Obesity

M Female M Male

51.6

N ~ 0 & o
> & N@‘ & b‘\Q
‘(‘\\Q ) é\ 6“@ <
o !(\Q’\ c} oo
’b\‘} 0 (4\‘
N & &

54.3

Figure 1: Shows obesity prevalence of the participants using the various obesity indices
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It shows that using BMI 23% and 13.1% of
females and males were obese respectively, there was
significant (X2=8.885a, p<0.05) difference in the
prevalence of obesity using BMI between males and
females.

Using Waist to Hip Ratio 39.4% and 33.1% of
females and males were obese respectively, there was no
significant (X2=1.822a, p>0.05) difference in the
prevalence of obesity using Waist to Hip Ratio between
males and females.

Using Waist to Height Ratio 56.1% and 38.1%
of females and males were obese respectively, there was
significant (X2=6.827a, p<0.05) difference in the

prevalence of obesity using Waist to Height Ratio
between males and females.

Using Waist circumference 54.3% and 24.4%
of females and males were obese respectively, there was
significant (X2=38.898a, p<0.05) difference in the
prevalence of obesity using Waist circumference
between males and females.

Using Percentage body fat 27% and 4.4% of
females and males were obese respectively, there was
significant (X2=34.910a, p<0.05) difference in the
prevalence of obesity using Percentage body fat between
males and females.

Systolic BP

M Normal BP M Hypertensive

HEERAER

18-30years 18-30years 31-50years 31-50years 51-72vyears 51-72vyears
Female Male Female Male Female Male

Frequency (%)

Blood Pressure by age and sex

Figure 2: Shows systolic blood pressure of the participants by gender and age group

At age 18-30 years 1.5% and 9.2% of females
and males respectively, had systolic high blood pressure.
This was significantly (X2=9.121a, p<0.05) higher in the
males compared to females. At age 31-50 years both
females and males had 29.2% systolic high blood
pressure (X2=0.000c, p>0.05)

At age 51-72 years 13.3% and 31.6% of females
and males respectively, had systolic high blood pressure.
This was significantly (X2=15.581d, p<0.05) higher in
the males compared to females.

Diastolic BP

B Normal BP B Hypertensive

AEERAN

18-30years 18-30vyears 31-50years 31-50years 51-72vyears 51-72vyears
Female Male Female Male Female Male

Frequency (%)

Blood pressure by age and sex

Figure 3: Shows Diastolic Blood pressure of Subjects by Sex and Age range
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At age 18-30 years, 4.5% and 15.8% of females
and males respectively, had diastolic high blood
pressure. This was significantly (X2=9.638a, p<0.05)
higher in the males compared to females.

At age 31-50 years 37.5% and 43.1% of females
and males respectively, had diastolic high blood pressure
(X2=0.503c, p>0.05)

At age 51-72 years 80% and 42.1% of females
and males respectively, had diastolic high blood
pressure. This was significantly (X2=7.581d, p<0.05)
higher in the females compared to males.

—t—Male Diastole =—=—Male Systole

90

BLOOD PRESSURE (WMIMHG)
MW U @ o~ o
oo oo o oo

[y
(=]

-

[==]

18-30YEARS

GENDER -AGE BP VARIATION

Female Diastole

31-50YEARS
BLOOD PRESSURE BY AGE AND SEX

4

Female Systole

&
o
|

51-72YEARS

Figure 4: Shows combined isolated diastolic and systolic blood pressure by sex

At 18 -30 years and 31-50 years males have
higher diastolic blood pressure compared the females. At
51-72years the diastolic blood pressure in the female
spikes higher than that of the males. Systolic blood
pressure in the males at age 18-30 years was higher

compare to the females. At age 31-50 the systolic blood
pressure in the male and female subjects was
comparable. At age 51-72 years the systolic blood
pressure was higher in the males compared to the
females.

Table 4: Summary of the correlation of indices of obesity with hypertension

BMI Group | WC SBP DBP WHR 1% Body Fat | WHtR
Class | 101+7.1 127.9+31.6 | 86.6+11.2 | 0.9+0.007 | 33.5+7.7 0.6187+00.4
Class Il 116+6.8 135.5+40.5 | 92.5+13.3 | 0.9+00.8 | 37.5+7.8 0.692+0.05
Class 11 116.0+8.5 | 140+28.3 95.0+21.2 | 0.9+0.04 | 39.4+2.9 0.7123+0.04
NW 77.5+6.2 | 116.7+17.8 | 80.0+41.1 | 0.8+0.05 | 17.9+84 0.4664+0.04
ow 90.7+7.6 | 126.5+19.1 | 82.8+11.2 | 0.9+0.07 | 26.9+7.8 0.5515+0.05
uw 69.7+4.0 | 1117494 | 72.5+4.5 | 0.8+0.04 | 14.2+4.7 0.3949+0.16

This table shows positive linear correlation between blood pressure and all the indices of obesity (p<0.05)

DISCUSSION

In this study we compare the association
between obesity indices and hypertension using 482
apparently healthy adults (Female=322; Male=160). The
gender bias in favor of females in this particular study
may be explained by one of the anthropological
characteristics of the traditional Igbo society where
health seeking by men who are expected to face life with
stoicism is considered effeminate. The anthropometric
parameters show some significant differences between
male and female participants; male participants were
taller in all the age ranges; heavier in the young and

middle age groups but the female participants were
heavier in the elderly group and this could be explained
by the earlier onset of age- related sarcopenia in males
with consequent loss of muscle mass. Among the indices
of obesity, only Waist-Hip Ratio showed significantly
higher mean values among the male participants while
the rest show greater mean value in the female
participants. In our previous study we have reported
obesity prevalence ranges from 19.7% to 47.7% [36].
The overall hypertension in this study was 25.5% with
isolated systolic and diastolic hypertension in 18.5%
(SBP) and 24.3% (DBP) of participants; this lower than
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the hypertension prevalence obtained by Ofoegbu et al.,
[37], which is at 47.7%.

Hypertension is slightly more prevalent in
males in both systolic and diastolic hypertension with
prevalence of 20% and 30% against 17.7% and 21.4%
for females; this result is comparable to the one obtained
by Okamkpa et al., [31], in a study of adult Igbo
population in Southeastern Nigeria which gives
hypertension prevalence rate at 24.4% and 28% for
males and females respectively.

The overall prevalence of hypertension in the
study is 25.5% and it was also observed that the
prevalence increases with obesity and age; at age 18-30
there is insignificant difference in systolic blood pressure
between the genders being greater in males than females;
at the age 31-50 which roughly corresponds to the early
middle age the systolic blood pressure between the
genders equalizes while at the age 52-72 which in the
female is the postmenopausal age, systolic blood
pressure of the male becomes greater than those of the
female in the elderly but the diastolic blood pressure in
the female becomes significantly greater in the
postmenopausal age, this might be explained by loss of
the vasodilatory effect of estrogen and progesterone also
by the loss of anti-inflammatory and cholesterol
lowering effects of estrogen in the postmenopausal ages.
This association was significant (P = 0.03). The odd for
developing high blood pressure in the presence of obesity
was 1.5 (95% CI: 1.1-2.1).

This study has demonstrated that abdominal
obesity is no longer the disease of affluent countries
alone and has corroborated the reports that abdominal
obesity exist in Nigeria in various proportion and that
hypertension is strongly associated (p<0.05) with
abdominal obesity ranging from 37.3-47.7%. This
finding is in consonance with the reports of the co-
occurrence of hypertension among abdominally obese
patients in Okirika, South-South Nigeria, Ogbomoso,
South-West Nigeria, United States of America and
Jamaica [38- 41].

It was also discovered in this study that all the
participants with WHR> 1.0 were hypertensive
regardless of gender meaning that WHR is an excellent
predictor of cardiovascular risk of obesity (hypertension)
at and beyond the critical cut off point of 1.0)

LIMITATIONS

Study is limited to the population of Igho ethnic
nationality but the result may not likely differ from those
of other ethnic groups

CONCLUSION

The result of this study has shown that obesity
is strongly associated with hypertension; it also
demonstrated a peculiar relationship between WHR and

hypertension in which all participants with WHR>1.0
were found to be hypertensive making WHR an
extremely sensitive predictor of hypertension which can
be applied in our clinics.

What Is Known About the Study
e  Obesity is a cardiovascular risk factor
e Hypertension correlates positively with Obesity
Indices

What This Study Adds

e  Atthe critical WHR cut-off of >1, there is 100%
correlation with hypertension.

e WHR is superior to other indices of obesity in
assessing cardiovascular risks.

e Blood pressure is more in young males than
females, at par in both sexes by middle age and
greater in the female gender in the elderly.

ACKNOWLEDGEMENTS

We are grateful to Miss Amaka Nnamani for her
assistance in the field and to all the participants who
willingly and eagerly partook in the study.

COMPETING INTERESTS: The authors declare no
competing interests.

AUTHOR’S CONTRIBUTIONS

Conceptualization and design: Maxwell
Ubanagu Odumeh, Chike Ikechukwu Patrick Anibeze,
Rosemary Ngozi Njeze, Emmanuel Anayochukwu Esom

Methodology: Maxwell Ubanagu Odumeh,
Chike Ikechukwu Patrick Anibeze, Rosemary Ngozi
Njeze, Elizabeth Finbarr-Bello, Emmanuel
Anayochukwu Esom

Data acquisition, analysis and interpretation:
Maxwell Ubanagu Odumeh, Nto Johnson Nto, Chike
Ikechukwu Patrick Anibeze, Emeka Mgbe.

Writing- original draft preparation: Maxwell
Ubanagu Odumeh, Emmanuel Anayochukwu Esom,
Emeka Mgbe, Elizabeth Finbarr-Bello, Nneka lloanusi,
Nto Johnson Nto

Writing — Review and Editing: Maxwell
Ubanagu Odumeh, Nneka lloanusi, Elizabeth Finbarr-
Bello, Emeka Mgbe, Nto Johnson Nto.

The final version was read and approved by all authors.

REFERENCES

1. Tam, J., Hoffmann, T., Fischer, S., Bornstein, S.,
GréaRler, J., & Noack, B. (2018). Obesity alters
composition and diversity of the oral microbiota in
patients with type 2 diabetes mellitus independently
of glycemic control. PLoS One, 13(10), e0204724.

© 2023 | Published by Scholars Middle East Publishers, Dubai, United Arab Emirates 150



Maxwell Ubanagu Odumeh et al; Sch Int J Anat Physiol, Oct, 2023; 6(10): 143-152

10.

11.

12.

13.

14.

Tan, X., Chapman, C. D., Cedernaes, J., & Benedict,
C. (2018). Association between long sleep duration
and increased risk of obesity and type 2 diabetes: a
review of possible mechanisms. Sleep medicine
reviews, 40, 127-134.

World Health Organization. (2000). ‘Obesity:
Preventing and Managing the Global Epidemic
Report of WHO Consultation’. World Health Organ
Tech Rep Ser. 894, i-xii, 1-253.

Wen, C. P, Cheng, T. Y. D, Tsai, S. P., Chan, H.
T., Hsu, H. L., Hsu, C. C., & Eriksen, M. P. (2009).
Are Asians at greater mortality risks for being
overweight than Caucasians? Redefining obesity for
Asians. Public health nutrition, 12(4), 497-506.
Frihbeck, G., Toplak, H., Woodward, E., Yumuk, V.,
Maislos, M., & Oppert, J. M. (2013). Obesity: the
gateway to ill health-an EASO position statement on a
rising public health, clinical and scientific challenge in
Europe. Obesity facts, 6(2), 117-120.

Aballay, L. R., Eynard, A. R., Diaz, M. D. P., Navarro,
A., & Mufioz, S. E. (2013). Overweight and obesity: a
review of their relationship to metabolic syndrome,
cardiovascular disease, and cancer in South
America. Nutrition reviews, 71(3), 168-179.

Knai, C., Suhrcke, M., & Lobstein, T. (2007).
Obesity in Eastern Europe: an overview of its health
and economic implications. Economics & Human
Biology, 5(3), 392-408.

Amira, C. O., Sokunbi, D. O. B., & Sokunbi, A.
(2012). The prevalence of obesity and its
relationship with hypertension in an urban
community: Data from world kidney day screening
programme. International Journal of Medicine and
Biomedical Research, 1(2), 104-110.

Gezawa, I. D., Musa, B. M., Mijinyawa, M. S., Talle,
M. A., Shehu, Y. M., Uloko, A. E., ... & Musa, B. M.
(2014). Prevalence of hypertension and its relationship
with indices of obesity in Maiduguri, Northeastern
Nigeria. Niger J Basic Clin Sci, 11, 67-71.

Bosello, O., Donataccio, M. P., & Cuzzolaro, M.
(2016). Obesity or obesities? Controversies on the
association between body mass index and premature
mortality. Eating and Weight Disorders-Studies on
Anorexia, Bulimia and Obesity, 21, 165-174.
James, P. A., Oparil, S., Carter, B. L., Cushman, W.
C., Dennison-Himmelfarb, C., Handler, J., ... &
Ortiz, E. (2014). 2014 evidence-based guideline for
the management of high blood pressure in adults:
report from the panel members appointed to the
Eighth  Joint  National Committee  (JNC
8). Jama, 311(5), 507-520.

Lopez, A. D., Murray, C. C. (1998). The global burden
of disease, 1990-2020. Nat. Med, 4(11), 1241-1243.
Garrison, R. J., Kannel, W. B., Stokes Ill, J., & Castelli,
W. P. (1987). Incidence and precursors of hypertension
in young adults: the Framingham Offspring
Study. Preventive medicine, 16(2), 235-251.
https://doi.org/10.1016/0091-7435(87)90087-9.
Timpson, N. J., Harbord, R., Davey Smith, G., Zacho,
J., Tybjaerg-Hansen, A., & Nordestgaard, B. G. (2009).
Does greater adiposity increase blood pressure and

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

hypertension risk? Mendelian randomization using the
FTO/MC4R genotype. Hypertension, 54(1), 84-90.
https://doi.org/10.1161/HYPERTENSIONAHA.109.1
30005

He, J., Klag, M. J., Whelton, P. K., Chen, J. Y., Qian, M.
C., & He, G. Q. (1994). Body mass and blood pressure in
a lean population in southwestern China. American
journal of epidemiology, 139(4), 380-389.
https://doi.org/10.1093/oxfordjournals.aje.a117010.
Colin Bell, A., Adair, L. S., & Popkin, B. M. (2002).
Ethnic differences in the association between body
mass index and hypertension. American journal of
epidemiology, 155(4), 346-353.

Tesfaye, F., Nawi, N. G., Van Minh, H., Byass, P.,
Berhane, Y., Bonita, R, & Wall, S. (2007).
Association between body mass index and blood
pressure across three populations in Africa and
Asia. Journal of human hypertension, 21(1), 28-37.
Dyer, A. R., & Elliott, P. (1989). The INTERSALT
study: relations of body mass index to blood pressure.
INTERSALT Co-operative Research Group. Journal
of human hypertension, 3(5), 299-308.

Abdul-Salam, V. B., Paul, G. A., Ali, J. O., Gibbs,
S. R., Rahman, D., Taylor, G. W., ... & Edwards, R.
J. (2006). Identification of plasma protein
biomarkers associated with idiopathic pulmonary
arterial hypertension. Proteomics, 6(7), 2286-2294.
Narkiewicz, K. (2006). Obesity and hypertension—the
issue is more complex than we thought. Nephrology
dialysis transplantation, 21(2), 264-267.

Wigcek, A., Kokot, F., Chudek, J., & Adamczak, M.
(2002). The adipose tissue—a novel endocrine
organ of interest to the nephrologist. Nephrology
Dialysis Transplantation, 17(2), 191-195.

Wofford, M. R., & Hall, J. E. (2004). Pathophysiology
and treatment of obesity hypertension. Current
pharmaceutical design, 10(29), 3621-3637.
Narkiewicz, K. (2006). Obesity and hypertension—the
issue is more complex than we thought. Nephrology
dialysis transplantation, 21(2), 264-267.
https://doi.org/10.1093/ndt/gfi290

Akinkugbe, O. O., & Ojo, O. A. (1969). Arterial
pressures in rural and urban populations in
Nigeria. Br Med J, 2(5651), 222-224.
https://doi.org/10.1136/bmj.2.5651.222
Akinkugbe, O. O., & Jaiyesimi, F. (1968). The rarer
causes of hypertension in Ibadan. (An eleven-year
study). The West African medical journal and
Nigerian practitioner, 17(3), 82-85.

Akinkugbe, O. O., & Ojo, A. O. (1968). The
systemic blood pressure in a rural Nigerian
population. Tropical and geographical
medicine, 20(4), 347-56.

Akinkugbe, O. O. (1969). Hypertensive disease in
Ibadan, Nigeria. A clinical prospective study. East
African medical journal, 46(5), 313-320.
Akinkugbe, O. O., & Ojo, O. A. (1969). Arterial
pressures in rural and urban populations in
Nigeria. Br Med J, 2(5651), 222-224.

Akinkugbe, O. O., Akinkugbe, F. M., Ayeni, O.,
Solomon, H., French, K., & Minear, R. (1977).

© 2023 | Published by Scholars Middle East Publishers, Dubai, United Arab Emirates

151


https://doi.org/10.1016/0091-7435(87)90087-9
https://doi.org/10.1161/HYPERTENSIONAHA.109.130005
https://doi.org/10.1161/HYPERTENSIONAHA.109.130005
https://doi.org/10.1093/oxfordjournals.aje.a117010
https://doi.org/10.1093/ndt/gfi290
https://doi.org/10.1136/bmj.2.5651.222

Maxwell Ubanagu Odumeh et al; Sch Int J Anat Physiol, Oct, 2023; 6(10): 143-152

30.

3L

32.

33.

34.

35.

36.

Biracial study of arterial pressures in the first and
second decades of life. Br Med J, 1(6069), 1132-
1134. https://doi.org/10.1136/bm;j.1.6069.1132
Ekezie, J., Anyanwu, E. G., Danborno, B., & Anthony, U.
(2011). Impact of urbanization on obesity, anthropometric
profile and blood pressure in the Igbos of Nigeria. North
American journal of medical sciences, 3(5), 242.
https://doi.org/10.4297/najms.2011.3242

Okamkpa, C., Nwankwo, M., & Danborno, B.
(2016). Predicting high blood pressure among adults
in Southeastern Nigeria using anthropometric
variables. Journal of Experimental and Clinical
Anatomy, 15(2), 111-111.

Federal Republic of Nigeria Official Gazette 15 May
2007.

Singh, A. S., & Masuku, M. B. (2014). Sampling
techniques & determination of sample size in
applied statistics research: An
overview. International Journal of economics,
commerce and management, 2(11), 1-22.

World Health Organization. (2008). Waist
circumference and waist-hip ratio: report of a WHO
expert consultation, Geneva, 8-11.

Durnin, J. V., & Womersley, J. V. G. A. (1974).
Body fat assessed from total body density and its
estimation from skinfold thickness: measurements
on 481 men and women aged from 16 to 72
years. British journal of nutrition, 32(1), 77-97.
Odumeh, M. U., Anibeze, C. I., Njeze, R. N., Nto,
N. J., Finbarrs-Bello, E., Mgbe, E., & lloanusi, N.
(2023). Waist to Height Ratio a reliable Indicator of

37.

38.

39.

40.

41.

Obesity in Igbos of Enugu Metropolis. Sch Int J
Anat Physiol, 6(8), 127-136.

Okafor, C. I., Anyaehie, U. S. B., & Ofoegbu, E. N.
(2014). The magnitude of obesity and its relationship
to blood pressure among the residents of Enugu
metropolis in South East Nigeria. Annals of medical
and health sciences research, 4(4), 624-629.

Okosun, I. S., Prewitt, T. E., & Cooper, R. S. (1999).
Abdominal obesity in the United States: prevalence
and attributable risk of hypertension. Journal of
human hypertension, 13(7), 425-430.
https://doi.org/10.1038/sj.jhh.1000862

Siminialayi, I. M., Emem-Chioma, P. C., & Dapper,
D. V. (2008). The prevalence of obesity as indicated
by BMI and waist circumference among Nigerian
adults attending family medicine clinics as
outpatients in Rivers State. Nigerian Journal of
Medicine, 17(3), 340-345.

Amole, I. O., OlaOlorun, A. D., Adesina, S. A., &
Odeigah, L. O. (2011). The prevalence of abdominal
obesity and hypertension amongst adults in
Ogbomoso, Nigeria. African Journal of Primary
Health Care and Family Medicine, 3(1), 1-5.
https://doi.org/10.4102/phcfm.v3i1.188
Cunningham-Myrie, C., Younger-Coleman, N.,
Theall, K. P., Greene, L., Lyew-Ayee, P., & Wilks,
R. (2018). Parish Prevalence Estimates of Obesity,
Diabetes and Hypertension in Jamaica: Is It Now
Time for More Targeted Public Health
Interventions?. West Indian Medical Journal, 67(5).
DOI: 10.7727/wim;.2018.162.

© 2023 | Published by Scholars Middle East Publishers, Dubai, United Arab Emirates

152


https://doi.org/10.1136/bmj.1.6069.1132
https://doi.org/10.4297/najms.2011.3242
https://doi.org/10.4102/phcfm.v3i1.188

