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ABSTRACT
The aim of this study is to determine the prevalence of obesity using BMI and to assess the relative
associations with some cardiovascular risk factors (CVD). Subjects for this study were apparently healthy
volunteers who willingly granted their informed consent. They reported at the various study zones of the
town after an over-night fast where their weights (in Kg), heights (in Metres), and blood pressures (mm
Hg) were measured and recorded. Blood samples were also collected via venipuncture for serum lipid
profile studies. The data obtained were analysed using the Statistical Package for Social Sciences
(SPSS). The student t-test was used and p ≤ 0.05 was considered as statistically significant. The results
2
showed that the prevalence of obesity as determined by BMI ≥ 30kg/m was 16.56%. Obesity was more
prevalent among the subjects older than 40 years and among females than males (p<0.05). BMI
appeared to be significantly associated with CVD risks factors. Thus, healthier eating and increase
physical activities are strongly encouraged to reduce the increasing prevalence of obesity and the
associated CVD risk burden.
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_____________________________________________________________________
INTRODUCTION
Obesity is defined as an excess of adipose tissue. The prevalence of overweight and obesity in most developed
countries and urban towns of many less developed countries has been increasing markedly over the past twenty
years (Heymsfield, 2004). Similarly, the incidence of type 2 diabetes has equally increased by a similar measure
during this period, and is presumed to be a direct consequence of the obesity epidemic (Mokdad et al., 2003).
Indeed many disorders occur with greater frequency in obese people than in others. The most important and
common being hypertension, type 2 diabetes mellitus, hyperlipidaemia, coronary artery disease, degenerative joint
disease, and psycho-social disability (Baron, 2007; McDermott, 2006). Approximately 60% of person with obesity
in the USA have metabolic syndrome as defined by the USA National cholesterol education program, Adult
Treatment Panel (NIH 2001; Baron, 2007). Until recently, obesity was considered to be the direct result of sedentary
lifestyle and chronic ingestion of excess calories (Willet, 1998). Although, without a doubt, these are the principal
causes in some cases.
However, there is now evidence for strong genetic influence on the development of obesity. Adopted children
demonstrate a close relationship between their body mass index and that of their biological parents; and genetic
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determinants of some types of obesity have now been established (Baron, 2007). In fact, it has been suggested that
most human obesity develops from the interaction of multiple genes, environmental factors and behaviours (Baron,
2007).
On the other hand, current facts show that obesity is a statistically-significant cardiovascular risk factor in world
populations (Yusuf et al., 2004) and the rise in the prevalence of obesity have been linked to environmental
adaptation and changes in lifestyles (Okafor et al., 2008). As such, rapid urbanization, industrialization as well as
increasing economic capabilities, have the propensity of leading to abnormal weight gain and development of the
various complication of obesity.
This paper therefore, investigates the prevalence of obesity (as determined by BMI) in association with
cardiovascular risks amongst Nigerian adults living in the metropolitan city of Aba, in South Eastern Nigeria.
MATERIALS AND METHODS
Study duration and protocol: The study lasted between April and June 2008 and the National Protocols for
utilizing human subjects were closely adhered to. However, the study was conducted in compliance with the
Declaration on the Right of the Patient (WMA, 2000).
Participants: Three hundred and twenty (320) apparently healthy adults volunteers (162 females (50.63%) and 148
males (49.37%) were involved in this study. They were made up of traders, artisans, hospital staff, patient relations
and visitors to the hospital who granted verbal consent and met the inclusion criteria for the study.
Inclusion and exclusion criteria: The inclusion criteria included a blood pressure in the absence of any
antihypertensive drug use, normal fasting blood sugar in the absence of antidiabetic medication and respondent who
were non –smokers and did not take alcohol beverages on a regular basis.
Also, pregnant women as well as disabled and non ambulatory subjects who cloud not stand for height and weight
measurements were excluded.
Study procedure, sample collection and analysis: All the subjects who gave consent were weighed on light
clothing using the DAN5 weighing scale (Seca, UK) which was regularly standardized with a 10kg steel weight.
Height was measured using a standard meter rule mounted on a stand. From both measurements, the body mass
indices (BMI) was calculated using the formula BMI= weight (in Kg)/ height (in meters2).
All respondents for lipid estimations were asked to do an overnight fast for at least 12-14 hours Blood was stored in
lithium heparin bottle (4mls) and lipid assay done within three hours of collection (Gibbons and Ballantyne, 1981).
To assess obesity-related risk factors, blood pressure was determined by auscultation (Ganong, 1997) while serum
triglycerides were determined as described by Gibbons and Ballantyne (1981).
Statistical Analysis: Data analysis was done using the SPSS version 10. Comparison of mean was done using the
student t-test. The level of statistical significance was taken as p<0.05.
RESULTS
The age and sex distribution of the subjects is shown in table 1. The range of the body mass index (BMI) was 21.87
kg/m2 - 40.83 kg/m2 with a mean of 27.89±1.08 kg/m2. The mean BMI of the female subjects was 28.85±1.25 kg/m2
while that of the males was 26.75±1.05 kg/m2 as shown in table II.
The prevalence of obesity in this study is therefore 16.56%. Analysis of the BMI showed that amongst the study
population, 101 (53.43%) had normal BMI of less than 25kg/m2; 96 (30.0%) had BMI in the overweight range (25–
29.9kg/m2), while 53 (16.56%) had BMI in the obesity range as shown in table III.
3(0.94%) females and a male (1; 0.31%) were found to have elevated serum triglyceride level of 2.26 mmol/L,
giving an overall prevalence of elevated triglyceride cholesterol of 1.25 percent. Obesity was clearly seen to be
associated with increased risk factors as shown in table IV.
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Table I. Demographic Profile of the Study Population
Age range

Males
(number)
36
40
37
24
21
158

20 – 29 yrs
30-39 yrs
40 – 49 yrs
50 – 59 yrs
60 – 69 yrs
Total

Females
(number)
43
52
35
18
14
162

Total
(number)
79
92
72
42
35
320

Table II. Cross tabulation of BMI in relation to age
Age range (years)
20 – 29 yrs

BMI range (kg/m2)
21.87 – 30.08

Mean BMI value (kg/m2)
24.92 ± 3.65

30-39 yrs

23.05 – 34.53

24.98 ± 3.80

40 – 49 yrs

25.73 – 40.83

29.79 ± 2.60

50 – 59 yrs

24.21 – 35.41

29.88 ± 3.10

60 – 69 yrs

26.17 – 38.89

29.95 ± 2.80

Table III. Mean BMI distribution among the subjects (SPSS version 10, p<0.05)
BMI
<25.00 (kg/m2)

Male
84±0.85

Female
87±0.90

Total
171 (53.43%)

25 – 29.99 (kg/m2)

47 ± 1.25

49 ± 1.30

96 (30.00%)

≥ 30.00 (kg/m2)

26 ± 1.1

27 ± 1.20

53 (16.57%)

Total

157

163

320 (100%)

Table IV. Relationship between obesity and risk factors
BMI
< 25.00 (kg/m2)

No of
subjects
171

Systolic hypertension
(mm Hg)
19 (11.1%)

Diastolic hypertension
(mm Hg)
5 (2.9%)

Hypertriglyceridaemia
(mmol/L)
25 (14.61%)

25 – 29.99 (kg/m2)

96

32 (33.30%)

18 (18.75%)

11 (11.40%)

>30.00 (kg/m2)

53

42 (78.20%)

36 (67.92%)

17 (32.08%)

DISCUSSION
Increasing urbanization has been observed to be associated with modernization in lifestyle, which is largely
characterized by physical in activity, change in dietary pattern and consequently, development if Obesity (Hodge et
al., 1997). Many Nigerian cities like Aba, have witnessed an increase in the number of fast food outlets as well as
information technology revolution, both of which have greatly influenced the way we live. The BMI in this study is
28.98kg/m2 and is in keeping with overweight. This is similar to 28.76 +5.9kg/m2 observed by Akpa et al. (2006) in
Port-Harcourt, Nigeria, among healthy adults. This is understandable as Aba, a cosmopolitan town, is quite close to
Port-Harcourt, and according to WHO (1998), have similar socio-economic stratum.
The less developed countries become more obese as they become more affluent. The mean age in this study is 48
years which is within the middle age group. This is similar to the study in Port-Harcourt (Akpa et al., 2006) and
Benin (Ukoli et al., 1997). Obesity increase with age as physical activity diminishes, and abdominal obesity arises as
peripheral fat is diverted to central sites (Barkman et al., 1983). In this study, the BMI and hence obesity, increased
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with age as shown in table III. Aging can lead to increased sedentary living, excessive food intake and consequently
obesity. It is also associated with reduced cholesterol metabolism and thus increased accumulation of lipids in the
body (Meludu et al., 2005).
Indeed, the increasing prevalence of overweight and obesity is gaining world-wide attention. Countries with food
security and under-nutrition problems like Nigeria are paradoxically not spared due to the fact that mal-distribution
of resources and affluence co-exist with abject poverty (Massaiger, 2004). This problem appears to be increasing
rapidly in children as well. The prevalence of childhood obesity in the United State has risen dramatically in the past
several decades with 25 – 30 per cent of children been affected (Moran, 1999). The prevalence of obesity in this
study is 16.56 percent. This is similar to the results of previous studies in other parts of Nigeria with obesity range of
5.2 – 18 percent (Senbanjo and Adejuyigba, 2007; Owa and Adejuyigba, 1997).
The prevalence in this study is however, lower than that of the study by Osuji et al., (2010) which showed an obesity
prevalence of 20.7% among a group of women attending August meeting in Owerri, Imo State. This is not surprising
since the study was done only on females with a higher prevalence than males.
Comparatively, the prevalence in this study is higher than the Greek study with a prevalence of 15%. The prevalence
of obesity in this study is also lower than the Australian study (Cameron et al., 2003) as well as the Tehran Study
(Azizi et al., 2005) that has a prevalence of 20.8%. it is lower than the Port-Harcourt (Akpa et al., 2006) with a
prevalence of 33.69%, the Canadian study with a prevalence of 27% (MacDonal et al., 1997), the Indian study with
a prevalence of 31% (Stroder et al., 2003), the American study with a prevalence of 34% (Flegal et al., 2002) but
higher than the study by Bakari et al (2007) with a prevalence of 13.1%. It is interesting to note that both American
and Canada are among the group of most prosperous and developed countries of the world where obesity is
recognized as a serious health problem. In these societies, high BMI is not unexpected as obesity is related to
prosperity and affluence (WHO, 1998).
The high prevalence of overweight and obesity in this study is alarming as our society is one where being fat
(overweight/obese) is regarded as evidence of good life without bothering about the health consequences and in
some cultures fattening ceremonies precede becoming a woman or marriage (Osuji et al., 2010). The high rate of
overweight and obesity raise question on the health implication of this on health outcomes in our environment as
obesity is a risk factor for many chronic conditions including diabetes mellitus, hypertension, hypercholesterolemia,
stroke, heart disease, certain cancer and arthritis (Morkdad et al., 2001).
The mechanisms leading to hypertension in obese persons are not completely known. It is hypothesized that
increased sympathetic nervous activity, insulin resistance and hyper-insulinemia, sodium retention and enhanced
vascular reactivity are involved in the development of hypertension (Cassano et al., 1990; Huang and Willert, 1998).
Some investigations have reported a decrease in plasma rennin activity and plasma Aldosterone levels after weight
loss. This suggests that rennin angiotensin-aldosterene axis may play a role in causing hypertension in obese
persons.
The prevalence of overweight in this study is 30%. This is higher than the results from previous studies with
overweight range of 3.7 – 13.7 (Senbanjo and Adejuyigba, 2007). This may be due to the ever increasing number of
fast food centres in the city of Aba which encourages ingestion of high calorie diet and cholesterol. This is a very
serious problem therefore as more adults are at increased risk of becoming obese. Adults who are obese are at a
higher relative morbidity risk compared to those who are normal (Freedman et al., 1999).
Changes in lifestyle dietary habits, physical activity and the social and cultural environments are associated with the
occurrence of obesity. Dietary factors, particularly the level of fat and energy intake are strongly associated with
excess body weight (WHO, 1998) and this may play an important role in the rise of obesity. This is particularly true
with large shift from traditional type of diet to more westernized diets which are characterized by high fat, high
cholesterol and low fibre contents (Omueme and Omueme, 2010).
Women are generally less physically active than men (Akinkugbe, 1997; Rana et al., 2007). It has been previously
reported that obesity is more prevalence in female Nigerian (Amodu et al., 2004; Fadinpin et al., 2004) and that
abnormal obesity and BMI increases with age (Ansa et al., 2001; Grundy, 2006). The higher prevalence of BMI and
obesity among women in this study is therefore not suprising. Similar study (Ben Bassey et al., 2007) demonstrated
that obesity is not only more prevalence but also more severe in Nigerian Women as demonstrated by a significantly
higher BMI in obese women compared to obese men.
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Several studies have suggested that preventing obesity may be important in reducing long term complications of
diabetes and cardiovascular risk factors (Straub et al., 1994; Williams, 1999). The prevention of obesity on the long
term may require very early interventional strategy such as regular physical exercise instituted in childhood and
adolescents (Manson et al., 1991). Other measures include implementing a comprehensive program including live
style modification and pharmacological interventions. As Swinburn and Egger (2002) pointed out, taking a more
comprehensive approach by increasing policies based initiatives, developing and communication specific action
messages and developing a strong advocacy voice for greater professional, public and political support may be
successful in surmounting obesity.
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