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Abstract: Background: Abdominal obesity is socially and culturally not recognized as a health problem in Nigeria.
However, the deleterious effects of abdominal obesity are on the cardio-metabolic disorders such as hypertension,
dysglycaemia and dyslipidaemia. Of great concern in rural Nigeria is that most adult patients with abdominal obesity are
not routinely diagnosed and therefore do not receive appropriate management Aim: This study was designed to determine
the prevalence of abdominal obesity in adult Nigerian Africans and its co-occurrence with cardio-metabolic risk factors in a
resource poor setting of a rural hospital in Eastern Nigeria Methods: This was a descriptive study carried out from June
2008 to June 2011. A total of 3012 adult patients aged 18-91 years were screened for abdominal obesity using the third
report of National Cholesterol Education Panel(NCEP) in adult (ATP III) criterion and 350 patients who had WC >102cm
and >88cm for men and women respectively were screened for cardio-metabolic risk factors. Hypertension, diabetes
mellitus and dyslipidaemia were defined using JNC 7, American Diabetic Association and the third report of NCEP in adult
(ATP III) criteria respectively. The data collected included basic demographic variables, blood pressure, waist
circumference, and fasting lipid profile and plasma glucose. Results: .The prevalence of abdominal obesity was 11.6%. The
most common co-occurring primary cardio-metabolic risk factor was hypertension (44.6%). Others included isolated
dyslipidaemia(22.6%) and diabetes mellitus(7.1%). Conclusion: Abdominal obesity exists among the study population and
co-occurred with cardio-metabolic risk factors with hypertension being the most frequent and diabetes the least. Abdominal
obesity should be considered during clinical encounter with adult Nigerians in the study area alongside the complex of
other primary cardio-metabolic risk factors.
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the past, abdominal obesity was viewed as a sign of wealth
and prosperity.[1,6] However, in the present, public
perceptions of healthy body shape and weight have
changed significantly since the beginning of the epidemic
of obesity. [6-8] Normal adiposity of the abdomen(flat
abdomen) is viewed as the ideal abdominal adiposity in
western societies in contrast to the perception in traditional
Nigerian societies where protruding abdomen(abdominal
obesity) is culturally perceived as a symbol of good health
and wealth.[1,3,5]

Obesity is defined using waist circumference (WC)
criterion as an excess of adipose tissues resulting in waist

1. Introduction

Abdominal obesity is socially acceptable among
Nigerian Africans and therefore is not usually recognized as
a health risk. [1-3] It is a medical problem in which excess
fat has accumulated in the abdomen to the extent that it
may have an adverse effect on health and/or increase
medical problems. [1,2] It was once thought the health
problem of affluent advanced countries but now exists in
Nigeria in varying prevalence ranges and has been
described as a time bomb for the future explosion in the
frequency of dysmetabolic syndrome.[1,4,5] Globally, in
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circumference >102c¢m (40 inches) and >88cm (35 inches)
for men and women respectively.[1,9] Similarly, abdominal
overweight refers to the waist circumference between 94-
101cm and 80-87cm for men and women respectively.[1,9]
Many methods of estimating abdominal obesity have been
developed and include imaging techniques such as
computed tomography scan and magnetic resonance
imaging. Although, the imaging methods are the gold
standard for assessing abdominal adiposity, they are
expensive for large scale epidemiological studies. [1] Waist
circumference is therefore one of the most popular measure
of abdominal adiposity and the simplest anthropometric
indices of abdominal obesity. [1,2] The validity of WC as a
measure of abdominal obesity is further supported by its
association with obesity-related risk factors [1,7,10] and a
crucial correlate of metabolic syndrome. [11] The waist
circumference therefore provides an easy method of
describing pattern of abdominal adiposity even if the body
mass index is about right. [5,12] The metabolic and
structural changes in obese individuals are most often seen
in abdominal obesity [1,13] and have consistently been
related to increased risk of coronary heart disease in
men[14] and women.[15]

The prevalence of obesity as defined by waist
circumference in the developing nations such as Nigeria is
changing.[1,2,4,5] Ongoing nutritional, socio-economic
and demographic, lifestyle and epidemiologic changes in
Nigeria have contributed to the burden of abdominal
obesity and its metabolic co-morbidities.[1,5,16, 17] The
prevalence of abdominal obesity has been reported within
and across populations in Nigeria[1,2,5,18] and other parts
of the world such as United States of America,[19], South
Korea [20] and Cotonou, Benin Republic.[21] In Nigerian
Africans a prevalence of 50.8% was reported among
geriatric hypertensives in Amurie Omanze, Imo state[1];
21.7% was reported in selected rural and wurban
communities of Abia state, Nigeria;[5] 31.7% was reported
in Okirika, Rivers state, Nigeria;[2] 16.9% was reported in
Port Harcourt, Nigeria, [2] and 33.8% was reported in
Ogbomoso, Western, Nigeria.

Abdominal obesity occurring in adult population over a
prolonged period may constitute a strong risk factor for

cardio-metabolic ~ and  diverse  chronic  medical
conditions.[1,19,22-24] The waist circumference
anthropometry therefore provides guidelines on the

identification, evaluation and treatment of adults who are
abdominally obese.[1,24] According to the International
Diabetes Federation (IDF), abdominal obesity is a major
independent risk factor for atherosclerotic cardiovascular
diseases and appears to interact with or amplify the effects
of other cardio-metabolic risk factors under the umbrella
term of metabolic syndrome.[25]

In Nigeria, abdominally obese patients frequently present
to the clinicians in rural hospitals of the country.[1,2] The
failure to diagnose abdominal obesity by clinicians leads to
missed opportunities to counsel these patients on lifestyle
modifications and also to screen them for co-occurring

metabolic risk factors. The enormous and rising burden of
obesity [26-28] especially abdominal obesity[1,2,5] and its
medical consequences in Nigeria has informed the decision
for this study in a rural hospital setting. The early
recognition of abdominal obesity by clinicians working in
rural hospitals is quintessential to its management whilst
identifying its co-occurring co-morbidities avails great
opportunities for prevention and control. It was against this
background that the authors were motivated to determine
the prevalence of abdominal obesity in adult Nigerian
Africans and its co-occurrence with cardio-metabolic risk
factors in a resource poor setting of a rural hospital in
Eastern Nigeria.

2. Materials and Methods

2.1. Ethical Imperatives

Ethical certificate was obtained from the Ethics
Committee of the hospital. Informed consent was also
obtained from respondents included in the study.

2.2. Design

This was a hospital-based descriptive study carried out
from June 2008 to June 2011. A total of 3012 consecutive
adult patients aged 18-91 years were screened for
abdominal obesity using the third report of National
Cholesterol Education Panel(NCEP) in adult (ATP III)
criterion[29] and 350 abdominally obese patients who had
WC >102cm and >88cm for men and women respectively
were screened for cardio-metabolic risk factors.[1,9]
Hypertension, diabetes mellitus and dyslipidaemia were
defined wusing JNC 7,[1,30] American Diabetic
Association[1,31] and the third report of NCEP in adult
(ATPIII) [1,29] criteria respectively.

2.3. Setting

Amurie-Omanze is a rural community in Imo State,
South-East Nigeria. Imo State is endowed with abundant
mineral and agricultural resources with supply of
professional, skilled, semi-skilled and unskilled manpower.
Economic and social activities are low compared to
industrial and commercial cities such as Onitsha, Port
Harcourt and Lagos in Nigeria.

St Vincent De Paul Hospital is a rural Mission General
Hospital in Imo state, South-east Nigeria and renders
twenty four hours service daily including public holidays to
the community.

2.4. Sample size Determination

Sample size estimation was determined using the
formula [32] for calculating minimum sample size for
descriptive studies: N=Z’pq/d* where N=Minimum sample
size, Z=Standard normal deviation usually set at 1.96 which
corresponds to 95% confidence interval, P=Proportion of
the population estimated to have a particular characteristic.
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Proportion was taken from previous study in Ogbomosho,
South-west Nigeria[18] = 33.8% (0.33). ¢=1.0 - p=1.0-
0.33=0.66, d=degree of accuracy set at 0.05. Hence N=
(1.96)° x 0.33x0.66/ (0.05)*> =343. Therefore, N=343.
However, a total of 350 respondents were used based on the
time frame for the study.

2.5. Inclusion and Exclusion Criteria

The adult patients aged 18 years and above who gave
informed consent and met the selection criteria were
consecutively screened for abdominal obesity and its co-
occurring cardio-metabolic co-morbidities. Critically ill
patients, pregnant women, women in pueperium, patients
with demonstrable ascites and intra-abdominal masses
determined by history and physical examination were
excluded from the study.

2.6. Diagnostic Procedures for Co-Occurring Cardio-
Metabolic Risk Factors

Co-occurring cardio-metabolic risk factors were
evaluated by anthropometric measurement of waist
circumference, clinical assessment of blood pressure and
laboratory determination of fasting plasma glucose and
lipid profile.

The waist circumference was measured using flexible
non-stretchable tape.[1] The subject stood erect with arms
at the side and feet together. The researcher faced the
subject. The iliac crest and lower rib cage were first
identified by palpation. The waist circumference was taken
as the midpoint between the lower border of lower rib cage
and iliac crest in a horizontal plane parallel to the floor.[1]

The blood pressure was measured using auscultatory
method with standard mercury in glass Accuson
sphygmomanometer.[1,26-28] Prior to the measurement,
the patient was seated and rested for 5 minutes[33] in
sitting position on a chair that supported the back
comfortably. The left arm muscles were relaxed and the
forearm was 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 deflected.
During this time, the Korotkoff sounds were 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 were heard(Korotkoff phase I).
The diastolic blood pressure was taken as the pressure at
the point when the heart sounds disappeared(Korotkoff
phase v). The blood pressure was also measured in the right
arm as described for the left arm in order to rule out
significant inter-arm blood pressure difference and the arm
that gave the higher reading was subsequently used. [33]

The blood glucose was determined after an overnight fast
between 8.00 hours to 10.00 hours using venous plasma by
glucose oxidase method.[1] A repeat fasting plasma glucose
was done for those who had abnormal fasting plasma

glucose test result on the next scheduled clinic visit.

After an overnight fast between 8.00 hours to 10.00
hours fasting venous blood sample was drawn from the
patient after adequate disinfection of the skin over the
venepuncture site and was separated to obtain the plasma.[1]
Chemical analysis for the fasting lipid profile estimations
was done at Hi-Tech laboratory, Owerri . The fasting lipid
profile: total cholesterol, triglycerides and high density
lipoprotein cholesterol were determined by enzymatic
method according to the manufacturer’s guide. The value of
low density lipoprotein cholesterol (LDL-C) was calculated
by using Friedwald’s formula.[1,26]

2.7. Diagnostic Criteria for Co-Occurring Cardio-
Metabolic Risk Factors

Abdominal overweight was defined as waist
circumference from 94cm to 101 cm for men and 80cm to
87cm for women while abdominal obesity was defined as
waist circumference >102cm and >88cm for men and
women respectively.[1,9]

Blood pressure readings were based on the JNC 7
classification and guidelines.[1,26,30] Hypertension was
defined as systolic and/or diastolic blood pressure>140/90
mmHg or documented use of antihypertensive medications
in a previously diagnosed person with hypertension.[1,26-
28,30]

Diabetes mellitus was defined based fasting venous
plasma glucose of >126 mg/dL which was confirmed by a
repeat test on second clinic visit or current use of anti-
diabetic medications.[1,26-28,31]

Dyslipidaemia was defined according to The Third
Report of the Expert Panel on Detection, Evaluation and
Treatment of high blood cholesterol in adults (ATP
1)[1,26-29] as follows: total serum
cholesterol>200mg/dL(5.17mmol/L) and/or
triglyceride>150mg/dL (1.7mmol/L) and/or low density
lipoprotein  cholesterol>100mg/dL(2.58mmol/L) and/or
high density lipoprotein
cholesterol<40mg/dL(<1.03mmol/L).

3. Methods

Data collection instrument had two sections: The basic
demographic variables of age, sex, marital status, education,
occupation, social class and clinical data collection section
which contained information on clinical parameters such as
waist circumference and blood pressure measurements,
plasma glucose and lipid profile estimations. The social
classification of patients was divided into lower, middle
and upper occupational classes to suit Nigerian
environment [28]

3.1. Operational Definitions

The researchers defined adult patients as those age 18
years and above.[26-28] Cardio-metabolic risk factors are
umbrella term for metabolic risk factors of cardiovascular
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diseases such as hypertension, diabetes mellitus, obesity
and dyslipidaemia.[11,28]

3.2. Statistics

The results generated were analyzed using software
Statistical Package for Social Sciences (SPSS) version 13.0,
Microsoft Coperation Inc. Chicago, IL, USA for the
calculation of percentages for categorical variables and
mean for continuous data.

4. Results

Of the 3012 adult patients screened for abdominal
obesity, three hundred and fifty were abdominally obese
giving prevalence of 11.6%. One thousand, one hundred
and seventy four (39.0%) had pre-abdominal obesity
(overweight abdominal adiposity) while one thousand, four
hundred and eighty-eight (49.4%) had normal abdominal
adiposity.[Table 1]

Table 1: Distribution of the study population based on abdominal
adiposity

Parameter Number (%)
Normal abdominal adiposity 1488(49.4)
Pre-abdominal obesity(overweight

abdominal adiposity) HEEIRL)
Abdominal obesity 350(11.6)
Total 3012(100.0)

Parameter Number(%)
Widowed 94(26.8)
Separated 8(2.3)
Total 350(100.0)
Education

Primary and less 80(22.9)
Secondary and more 270(77.1)
Total 350(100.0)
Occupation

Unemployed 36(10.3)
Student/Apprentice 12(3.4)
Public/civil servants 39(11.1)
Farming 107(30.6)
Trading 46(13.1)
Artisans 48(13.7)
Driving 8(2.3)
Clergy 11(3.1)
Retirees 43(12.4)
Total 350(100.0)
Social class

Lower class 285(81.4)
Middle class 47(13.4)
Upper class 18(5.2)
Total 350(100.0)

The age of the study population ranged from 18 years to
91 years with mean age of 48+10.1 years. There were one
hundred and fifty four (44.0%) males and one hundred and
ninety six (56.0%) females with male to female ratio of
1:1.3.  Higher proportions of the study population were
married (66.6%), two hundred and seventy (77.1%) had
secondary education and more, one hundred and seven
(30.6%) were peasant farmers while two hundred and
eighty five (81.4%) belonged to lower social class [Table 2].

The most common co-occurring cardio-metabolic risk
factor was hypertension (44.6%), Others included isolated
dyslipidaemia(22.6%) and diabetes mellitus(7.1%)[Table 3]

Table 3: Frequency of the co-occurring primary cardio-metabolic risk

factors among the study population

Table 2: Basic demographic profile of the study population

Parameter Number(%)
Age(years)

18-39 36(10.3)
40-60 183(52.3)
>60 131(37.4)
Total 350(100.0)
Sex

Male 154(44.0)
Female 196(56.0)
Total 350(100.0)
Marital status

Single 15(4.3)
Married 233(66.6)

Parameter Number (%)
Hypertension

Yes 156(44.6)
No 194(55.4)
Total 350(100.0)
Lipid profile

Normal 271(77.4)
At least one lipid abnormality 79(22.6)
Total 350(100.0)
Diabetes mellitus

Yes 25(7.1)

No 325(92.9)
Total 350(100.0)

5. Discussion

The prevalence of abdominal obesity of 11.6% in this
study is less than 31.7% reported among adult patients in a

rural hospital in Okrika,

Rivers State, South-south
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Nigeria,[2] 21.7% reported in Abia State, South-east
Nigeria,[5] 33.8% reported in Ogbomoso, South-west
Nigeria [18] and 32.0% reported in Cotonou, Benin
Republic. [21] The finding of this study has buttressed the
reports that abdominal obesity is an issue of phenomenal
medical importance in Nigeria [1,2,5] and in other parts of
the world such as Cotonou, Benin Republic, [21] United
States of America[19] and Jamaica[22] This study has
demonstrated that abdominal obesity is no longer the
disease of affluent countries and has corroborated the
reports that abdominal obesity exist in Nigeria in variable
proportions.[1,2,5] The abdominal obese condition could
predispose the patients to increase cardio-metabolic
morbidity and mortality.[22,28] This study therefore creates
a pedestal for the adult patients in the study area to
understand abdominal obesity as a health risk not an
indication of prosperity that can be reduced through
lifestyle modifications involving healthy diet, adequate
exercise among other diverse interventions. It is therefore
pertinent to detect early the development of abdominal
obesity [34] particularly among the study population as
early intervention may alter morbidity end points.
Educating these patients on the relevance of waist size
determination and its interpretation should be integrated as
part of patient education during clinical encounter with
abdominally obese patients in the study area.

The result of this study has shown that the most common
co-occurring primary cardio-metabolic risk factor of
abdominal obesity was hypertension(44.6%). This finding
is in consonance with the reports of the co-occurrence of
hypertension among abdominally obese patients in Okirika,
South-south  Nigeria, [2] Ogbomoso, South-west
Nigeria.[18], United States of America[22,23] and
Jamaica[22] Patho-genetically, the mechanism linking
obesity to hypertension has been elucidated in medical
literature.[35-37] However obesity may lead to
hypertension by activating the rennin-angiotensin-
aldosterone system and stimulating sympathetic activity,
promoting leptin resistance by increased pro-coagulatory
activity, causing endothelial dysfunction and subclinical
inflammation.[37] Further mechanism includes increased
renal sodium reabsorption leading to a shift to the right of
the pressure natriuresis relationship thereby resulting in
volume expansion.[37] These patho-physiological
mechanisms therefore have untoward effects on the
cardiovascular system thus magnifying the burden of
hypertension on obesity.[37] While abdominally obese
patients are prone to hypertension, hypertensive patients
also appear to be prone to abdominal obesity. It is therefore
likely that abdominal obesity, hypertension and other
metabolic abnormalities interact and potentiate their
individual impact on cardiovascular system. However, in
patients with abdominal obesity who develop hypertension,
the prognosis worsens compared to those without
hypertension and the cost of care invariably increases when
hypertension co-occur with abdominal obesity. The
strategies to reduce the risk of hypertension in adult

patients with abdominal obesity in the study area should
therefore focus on control of abdominal obesity amongst
other diverse modifiable metabolic and behavioural
cardiovascular risk factors.

The finding of this study has shown that dyslipidaemia
co-exist with abdominal obesity (22.6%) among study
population. The finding of this research has given credence
to the reports that dyslipidaemia is becoming an important
medical condition among abdominally obese patients in
Nigeria[1,2.5] and other parts of the world such as United
States of America[19] and are linked with other clustering
of metabolic risk factors referred to as metabolic
syndrome.[11] Although plasma lipids are essential for
physiological functions of the body but abnormal levels
cause increase in cholesterol gradient leading to increase
sequestration of cholesterol into the abdominal sites or
reduction in the ability of the body to shift cholesterol from
abdominal tissues to the liver.[38] Moreover, abdominal
fats are more sensitive to lipolytic hormones which increase
the release of free fatty acids in the abdominal adipose
tissues. The free fatty acids released cause hypertrophy of
the abdominal adipose tissues and also provide additional
substrate for the synthesis of triglycerides by the liver
which results in dyslipidaemic profile associated with
abdominal obesity.[38,39] However, not all abdominally
obese patients do develop dyslipidaemia, but their chances
of developing dyslipidaemia are higher. This may be
promoted and enhanced by other constitutional and non-
constitutional cardiovascular risk factors.[40,41] Screening
for dyslipidaemia in abdominal obesity need to be at
diagnosis as the development and damage by dyslipidaemia
start even before the diagnosis is made and this will enable
clinicians ensure that abdominally obese patients with
atherogenic dyslipidaemia receive the life saving benefits
of lipid lowering therapy in addition to lifestyle
modifications.

Twenty-five (7.1%) of the abdominally obese patients in
this study has concomitant diabetes mellitus. The finding
has supported the reports that described abdominal obesity
as a risk factor for diabetes mellitus.[1,19,22] Patho-
physiologically, several mechanisms are involved in the
development of diabetes mellitus in obese individuals.
[19,22,42-45] Protein hormones produced in adipose
tissues with other mediators have been shown to have
effects in regulating body weight in human beings.[43,45]
High circulating leptin concentrations in obesity may cause
insulin resistance by inhibiting insulin signalling.[43,45]
More so, other mediators such as adipokines, resistin and
adiponectins are linked between obesity and diabetes
mellitus.[43,45] In addition, the free fatty acids released as
a consequence of the lipolytic activities of the abdominal
adipocytes are more resistant to the action of insulin
leading to peripheral insulin resistance which is a feature of
diabetes mellitus among obese patients. The increase in
number of fat cells alters body’s response to insulin,
potentially leading to insulin resistance that result in the
development of type 2 diabetes mellitus.[43-45] Identifying
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the co-occurring diabetes mellitus in abdominally obese
patients therefore avails greater opportunities for
appropriate health information, education, communication
and health promotion for the patients.

Study implications: As the case detection of abdominal
obesity increases daily among adult Nigerians in rural
hospitals, screening for its primary cardio-metabolic risk
factors is an important health care challenge that is often
neglected in rural and remote health care. Of great concern
in rural Nigeria is that most adult patients with abdominal
obesity are not routinely screened for co-occurring cardio-
metabolic risk factors and therefore do not receive
appropriate management. Although not all adult patients
with abdominal obesity develop other constellation of
cardio-metabolic disorders but their chances of developing
them are higher. Abdominal obesity and its co-occurring
cardio-metabolic disorders could add to other driving
forces responsible for increasing predisposition to
cardiovascular endpoints such as coronary heart disease
and stroke.  Although some adult Nigerians in rural
hospitals may be familiar with their waist sizes, clinicians
should therefore teach them how to determine their waist
circumferences and the importance of screening for cardio-
metabolic risk factors. The earlier in the pre-morbid phase,
abdominal obesity and cardio-metabolic risk factors are
detected in adult Nigerians, the better the prognosis and
outcome of management. Establishing a baseline for these
measurements and checking them during subsequent
patient visits appropriately can provide clinicians with an
excellent means of educating their adult patients with
abdominal obesity on lifestyle modifications and other
diverse clinical care.

Study limitations: The limitations imposed by the
descriptive nature of the study are recognized by the
researchers. However, this study stimulates the need for
analytical and longitudinal studies on the co-occurrence of

abdominal obesity with primary cardio-metabolic correlates.

This would enable a quasi cause-effect relationship to be
drawn and also for a reliable and valid conclusion to be
ascertained. The waist circumference was taken at a single
point in time and the authors had no information on
previous measurements. In addition, the authors had no
direct measures of abdominal fat or muscle composition.
The researchers also anticipated measurement errors and
biases for abdominal adiposity. However, there effects
were reduced by using non-stretchable tape and training of
the researchers. The training of the research team included
standardization of measurement of waist circumference.
This was to ensure accuracy and reliability and reduce
inter- and intra-observer errors and ensure comparability of
measurements. This study therefore provides useful
baseline information on which subsequent interventions in
the study area could be based and evaluated.

Conclusion: Abdominal obesity exist among adult
Nigerians in the study area and co-occurred with primary
cardio-metabolic risk factors with hypertension being the
most frequent correlate and diabetes mellitus the least co-

occurring condition. Anthropometric determination of
abdominal obesity and screening for its co-occurring
cardio-metabolic risk factors should be an essential part of
clinical care framework for adult Nigerians attending
secondary rural health facilities in the study area. This will
invariably improve the quality of care received by these
patients who are living in a resource constrained rural
setting.
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