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Summary
Objective: The relation between socioeconomic status 
(SES) and obesity in Sub-Saharan Africa (SSA) has been 
inconsistent. Methods: This study examined the preva-
lence of obesity and SES/obesity relations in 1,067 adults 
aged 30–60 years from a semi-urban Nigerian population. 
A structured questionnaire validated by a pictorial self-
rating ladder was used to determine the participants’ SES. 
Results: SES was found to be inversely related (p < 0.010) 
to weight and BMI, respectively. The odds ratio (OR) and 
95% confidence interval (CI) for obesity among lower SES 
individuals were OR 2.4 and CI 1.91–2.88 compared with 
OR 2.9 and CI 2.42–3.39 in those of the middle and higher  
socioeconomic strata. Among males, the OR and 95% CI  
for obesity among lower SES individuals were OR 1.9 
and CI 1.21–2.59 compared with OR 1.7 and CI 1.00–2.39 
in those of the middle and higher socioeconomic strata. 
Among females, the OR and 95% CI for obesity among 
lower SES individuals were OR 3.0 and CI 2.32–3.68 com-
pared with OR 4.7 and CI 4.02–5.38 in those of the mid-
dle and higher socioeconomic strata. Conclusion: SES 
was inversely associated with the risk of obesity, with a 
higher prevalence of obesity in the lower socioeconomic 
stratum of the semi-urban Nigerian population. 

Introduction

Recent reports indicate that the prevalence of obesity in Af-
rica is rising and of concern [1–8]. The recent upsurge in the 

prevalence of obesity in the developing countries of Africa is 
believed to be linked to the acculturation that these nations 
undergo, with alterations in diet and activity patterns result-
ing from Westernisation [1, 9]. This growing prevalence has 
been reported to represent a pandemic that requires urgent 
attention if the potential morbidity, mortality, and economic 
tolls that will be left in its wake are to be avoided [4]. 

Amoah [7] summarised that obesity in adults is associat-
ed with increased risk for cardiovascular and other chronic 
disorders, type 2 diabetes, abnormal levels of total choles-
terol [10–13], dyslipidaemia [10–11], endocrine disorders [14], 
stroke, osteoarthritis, some cancers, and gall bladder disease 
[15–17]. Several accepted classifications and definitions exist 
for degrees of obesity; the one most widely accepted is the 
World Health Organization (WHO) criterion based on BMI 
[4]. The aetiology of obesity is multifactorial, with genetic 
predisposition and environmental factors having been impli-
cated in most studies [18, 19]. Stunkard et al. [20, 21] stated 
that socioeconomic status (SES) is the most thoroughly stud-
ied measure of environmental influence on obesity. In the 
past, low SES has been an important factor associated with 
high incidences of obesity [22–26]. Several studies from the 
developed countries using individual measures of socioeco-
nomic variables, such as income, education, and occupation, 
have shown that individuals with a lower SES are more likely 
to be obese, as shown by an increase in BMI with decreasing 
SES [25–28]. 

People of African descent in the Caribbean and the USA 
have been reported to have particularly high predispositions 
to develop obesity [4, 29, 30]. It is believed that Africans share 
a common ethnogenetic heritage with Blacks in the Caribbean 
and the USA but live in socioeconomic environments that di-
verge widely [29, 31]. High-risk ethnic and racial groups such 
as Africans have been reported to have far less prevalence for 
obesity in their countries of origin and that this changes sig-
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nificantly when such groups have immigrated to the affluent 
northern hemisphere, with altered dietary and activity habits 
[4]. Nonetheless, little data exist on obesity in Sub-Saharan 
populations in Africa [7, 32]. 

In developed Western countries, a consistent and strong 
inverse relationship has been established between SES and 
prevalence of obesity in women, whereas in men, it is charac-
terised by a weaker and more variable association with SES 
[22, 33–35]. Research on socioeconomic determinants of obes-
ity in developing countries is scarce; available data are mainly 
from Latin America and Asia [36–38]. The influence of SES 
on obesity in the developing countries is believed to be posi-
tive and strong, implying that the higher the SES the more 
obesity [33, 34, 39–41]. However, the relation between SES 
and obesity in the developing countries has been inconsistent 
and controversial. It is believed to be highly dependent upon 
the stage of industrial development of a country or region [6, 
22]. Fezeu et al. [42] suggested that the reported positive as-
sociation between SES and obesity in both men and women 
may not be true for all developing societies. To our knowl-
edge, empirical reports on the relationship between SES and 
obesity among indigent Africans are scant and this consti-
tutes a momentous shortcoming. The aims of this study were 
to examine relationships between SES and BMI, investigate 
whether variations in BMI are influenced by differences in 
SES, and estimate the prevalence of overweight and obesity 
in a semi-urban population in Nigeria. 

Subjects and Methods

Subjects
The setting for this study was the historical ancient town of Ile-Ife, a semi-
urban city in South-West Nigeria. (Ile-Ife is referred to as the cradle and 
ancestral place of origin of the Yoruba race, one of the major ethnic tribes 
in Nigeria.) The inhabitants of Ile-Ife are primarily civil servants, academ-
ics, students, traders, and peasant farmers. Using the WHO [43] guide-
lines for conducting community surveys, 5 out of the 11 political wards 
into which the Ife central local government area was divided were ran-
domly chosen. In each ward, 3 census enumeration areas were randomly 
selected and houses with odd numbers were selected for survey. The study 
design intended to recruit a total of 1,500 adults. Each enumeration area 
was expected to include 100 adults aged 20 years and older. All eligible 
adults were recruited until approximately 100 participants were available 
in an enumeration area. The structured SES questionnaire and a pictorial 
self-rating SES ladder were also used. A total of 1,067 adults whose ages 
ranged between 30 and 60 years consented to the cross-sectional study, 
therefore yielding a response rate of 71.1%. The chief reasons for non-
participation observed in this study were cultural inhibitions and some re-
ligious attitudes that led to some subjects being reluctant to declare their 
status or assets needed to determine their SES group. 

Procedures
The chiefs and elders in each of the quarters within the 5 political wards 
consented to this study. The participants were fully informed about the 
purpose of the study and their consent was obtained before measure-
ments were taken. Local dialect was used for participants who were not 
literate in the English language. Data were collected at the close of the 
day when the participants could be met at home (4:00 to 8:00 pm). 

Height was measured with a height meter calibrated from 0 to 200 cm.  
The participants’ heels, the back, and the occiput were touching the 
scale, with the participants looking straight ahead during measurement. 
The height of each participant was measured to the nearest 0.1 cm. Body 
weight was measured in kilograms to the nearest 1.0 kg, with the parti-
cipant standing and not wearing shoes. BMI was calculated by dividing 
weight in kilograms by height in metres squared (kg/m2) [44]. The partici-
pants’ age was also recorded. 

A modified version of the SES questionnaire used by Balogun et al. 
[45] was used to collect information on the subjects’ highest educatio-
nal attainment, level of income, and occupational status. This was used 
to classify the subjects into the 3 different socioeconomic groups. The 
scoring of the questionnaire items was based on their importance in the 
Nigerian society. Based on the summative score, the participants were cat
egorised into lower (<9), middle (10–18), or upper socioeconomic class 
(19–27). Due to the cultural inhibitions and reluctance of Nigerians about 
disclosing their properties and status [46], a pictorial self-rating SES lad-
der of 9 rungs adopted from the MacArthur research network on SES [47] 
was also employed to subjectively assess the participants’ SES and to test 
the validity of the questionnaire. Each rung of the ladder was assigned a 
score of 3, and a maximum score of 27 was possible for any participant 
who rated himself/herself to be on the 9th rung. A high positive concur-
rent-criterion validity was obtained between the modified questionnaire 
and the socioeconomic ladder (r = –0.951; p < 0.01) used to assess the SES 
of the participants.

Analyses
The data analyses were carried out using SPSS 13.0 version software 
(SPSS Inc., Chicago, IL, USA). The descriptive statistics of means, stand-
ard deviation, and 95% confidence interval (CI) were used to summarise 
the data collected. One-way analysis of variance (ANOVA) was used to 
determine if there was any significant difference between the age, weight, 
height, and BMI of the participants in the 3 socioeconomic strata. Least 
significance difference (LSD) post hoc analysis was used to probe the 
specific differences found in the F ratio of the ANOVA. Overweight and 
obesity was calculated for all participants using BMI, and the WHO crite-
rion [1] was applied: normal ≥18.5–24.9 kg/m2; overweight ≥25–29.9 kg/m2; 
obesity ≥30–39.9 kg/m2. Pearson’s product-moment correlation analysis 
was used to determine the relationship among total SES scores and each 
score of weight, height, and BMI of the participants. Multivariate linear 
regression analysis was used to test the relationship between SES and age 
as independent variables and BMI as dependent variable. The confidence 
level was set at p < 0.05. 

Results

A total of 1,067 adults (552 men (51.7%); 515 women (48.3%)) 
whose ages ranged between 30 and 60 years participated in the 
study. The mean age, height, weight, and BMI of all the par-
ticipants were 44.33 ± 6.78 years, 166 ± 8.58 cm, 64.41 ± 11.46 
kg, and 23.45 ± 3.89 kg/m2, respectively. The physical charac-
teristics of the participants in the 3 socioeconomic strata are 
presented in table 1. Participants in the lower socioeconomic 
stratum were found to have a higher weight and BMI than the 
participants in the middle and higher socioeconomic strata. 
Pearson’s product-moment correlation analysis revealed a sig-
nificant but weak inverse correlation between socioeconomic 
scores and scores of weight (r = –0.113, p = 0.010) and BMI  
(r = –0.172, p = 0.010), respectively. The multivariate regres-
sion analysis revealed a significant association between SES 
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and age with BMI (B coefficient = 24.754; standard error = 
0.881; p = 0.000).

The sex- and age-specific means (with 95% CI) and distri-
bution of BMI categories for all the participants in the lower, 
middle, and higher socioeconomic strata are presented in 

table 2. In the different socioeconomic strata, no definite pat-
tern was observed in the mean BMI values by age and by gen-
der stratification. Nonetheless, a consistent decrease in mean 
BMI with increasing SES was observed. The crude prevalence 
of overweight and obesity obtained in this study were 19.9 and 

Variables Socioeconomic strata F ratio p value

lower (n = 319) middle (n = 460) higher (n = 288)

Age, years 45.74 ± 7.17a 42.22 ± 6.48b 46.13 ± 8.6a   2.962 0.000
Height, cm 165 ± 9.03a 167 ± 7.61b 166 ± 9.30a   7.471 0.001
Weight, kg 66.40 ± 13.4a 64.24 ± 10.7b 62.49 ± 10.01b   8.407 0.000
BMI, kg/m2 24.59 ± 4.42a 23.158 ± 3.79b 22.68 ± 3.05b 20.664 0.000

a,b For a particular variable, mode means with different superscripts are significantly (p < 0.05) different. Mode means with 
same superscripts are not significantly (p < 0.05) different. 

Table 1. Summary of 
the one-way analysis 
of variance and LSD 
post-hoc test between 
the three socioeco-
nomic strata

Sex and age group, 
years

Subjects Mean BMI, kg/m2 
(95% CI)

Distribution of BMI (kg/m2), % of subjects

18.5–24.9 25.0–29.9 ≥30.0 

Male
Lower SES

30–39   23 25.9 (23.6–28.2) 39.1 43.5 13.0
40–49   87 24.3 (23.3–25.3) 51.7 24.1 12.6
50–60   46 24.1 (23.1–25.1) 60.9 30.4   4.3
Total 156 24.5 (23.8–25.2) 52.6 28.9 10.3

Middle SES
30–39   81 21.5 (20.9–22.1) 75.3   9.9   0.0
40–49 120 22.7 (22.0–23.4) 65.8 21.0   4.2
50–60   30 25.1 (23.5–26.7) 46.7 23.3 23.3
Total 231 22.6 (22.1–23.1) 67.4 15.7   5.65

Higher SES
30–39   14 23.7 (22.7–24.7) 64.3 14.3   0.0
40–49   63 23.8 (23.0–24.6) 77.8 12.7   1.6
50–60   51 22.3 (21.7–22.9) 72.6 15.7   5.9
Total 128 23.5 (22.5–24.5) 72.7 11.7   6.25

Female
Lower SES

30–39   22 22.7 (21.2–24.2) 72.7   9.1   9.1
40–49   72 24.8 (23.8–25.8) 55.6 25.0 15.2
50–60   69 24.7 (23.6–25.8) 53.6 23.2 17.4
Total 163 24.5 (23.8–25.2) 58.3 20.9 15.3

Middle SES
30–39   51 23.4 (22.5–24.3) 70.6 21.6   3.9
40–49 127 23.3 (22.7–23.9) 72.4 20.5   4.7
50–60   51 24.0 (23.0–25.0) 64.7 25.5   7.8
Total 229 23.5 (23.0–24.0) 69.1 22.2   5.65

Higher SES
30–39   18 21.7 (20.5–22.9) 72.2 16.7   0.0
40–49   91 23.1 (22.4–23.8) 78.0 15.4   3.3
50–60   51 22.7 (21.7–23.7) 64.7 19.6   5.9
Total 160 22.8 (22.3–23.3) 73.1 16.9   3.75

All participants
Lower SES 319 24.6 (24.1–25.1) 55.5 24.8 12.9
Middle SES 460 23.2 (22.9–23.6) 68.3 18.9   5.65
Higher SES 288 22.7 (22.4–23.1) 72.9 14.6   4.86

Table 2. Mean values of BMI and distribution 
of BMI categories by age and sex for the lower, 
middle, and higher socioeconomic strata (SES), 
respectively
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7.1%, respectively. The prevalence of overweight was high-
er in women than in men (11.2 vs. 9.3%), while the rates of 
obesity were comparable between women (3.60%) and men 
(3.61%). The participants in the lower socioeconomic stratum 
had the highest prevalence of overweight (25.4%) and obes-
ity (12.9%), while the prevalence of overweight (15.6%) and 
obesity (3.5%) was least among the participants in the higher 
socioeconomic stratum. The relative risks (odds ratio (OR)) 
and 95% CI for obesity among individuals in the lower SES 
were OR 2.4 and CI 1.91–2.88 compared with OR 2.9 and CI  
2.42–3.39 among individuals in the middle and higher socio
economic strata. Among males, the OR and 95% CI for obesity 
among individuals of lower SES were OR 1.9 and CI 1.21–2.59 
compared with OR 1.7 and CI 1.00–2.39 in those of the middle 
and higher socioeconomic strata. Among females, the OR and 
95% CI for obesity among individuals with low SES were OR 
3.0 and CI 2.32–3.68 compared with OR 4.7 and CI 4.02–5.38 
in those of the middle and higher socioeconomic strata. 

Discussion

This study investigated the relationship between SES and 
obesity among adults in a semi-urban Nigerian community. 
The result of this study revealed a low inverse correlation 
between socioeconomic scores and each score of weight and 
BMI, respectively. We found overweight and obesity to be as-
sociated with low SES. This finding is at variance with previ-
ous reports stating a strong positive association between SES 
and obesity in developing countries [22, 39–42]. Abubakari et 
al. [8] summarised in a recent meta-analysis on trends of obes-
ity in adult West-African populations that a higher prevalence 
of obesity was found in the higher socioeconomic group com-
pared with those individuals in the lower category. Interesting-
ly, the significant association of obesity with low SES found in 
the present study is contrary to the meta-analysis but reflects a 
similar trend of obesity/SES in more developed countries. 

The overall prevalence rates of overweight and obesity 
in the lower, middle, and higher socioeconomic strata were 
24.8 and 12.9%, 18.9 and 5.65%, and 14.6 and 4.86%, respec-
tively. BMI values also differ significantly among the socio-
economic strata, with individuals in the lower socioeconomic 
stratum having a higher mean value. Our finding is consistent 
with studies concerning Western populations which show that 
adult individuals with poor SES have a higher BMI than their 
better educated and wealthier counterparts [48, 49]. This find-
ing supports previous observational studies linking overweight 
and obesity to poor SES [50, 51]. However, our findings are at 
variance with two recent reports from neighbouring African 
countries. In a study among adult residents of Accra, Ghana, 
Amoah [7] found higher rates of overweight among individu-
als of higher social class compared with their lower-income 
counterparts, while Fezeu et al. [42] reported a positive SES/
obesity relation in another study in urban Cameroon. 

In our study, the relative risks of developing obesity among 
individuals of lower SES is twice that of individuals in the 
middle SES and thrice that of individuals in the higher SES. 
Among males, the risks of obesity among individuals in the 
lower SES were almost twice that of persons in the middle and 
higher SE strata. Females of lower SES had a risk of obesity 
three times that of females of middle SES and five times that 
of females of higher SES. Higher risks of developing obesity 
than their male counterparts were observed especially among 
females of lower SES. 

Obesity is regarded as one of the diseases of civilisation; 
it is adduced that the prevalence of obesity and the trend of 
its relation with SES may indicate the level of economic and 
social development of a society. Developing countries like 
Nigeria are regarded as transitional societies undergoing ac-
culturation and Westernisation with consequent changes in 
lifestyle (dietary pattern and physical activity). Monteiro 
et al. [38] stated that the trend of obesity in relation to SES 
in the developing societies is changing. The findings of this 
study supported the assumption that with increasing develop-
ment, the burden of obesity in the developing societies will 
shift from the affluent to the poor people. It is believed that 
with ongoing socioeconomic change and development, factors 
such as food scarcity and high energy expenditure among the 
poor, having protected them against obesity, tend to dissipate 
and that a greater capacity of individuals with high SES to ob-
tain adequate food supply as well as cultural values favouring 
plump body shapes as a symbol of privilege and wealth will be 
evoked [9, 38, 52]. 

In conclusion, SES was inversely associated with the risk of 
obesity, with a higher prevalence of obesity in the lower so-
cioeconomic stratum of the semi-urban Nigerian population. 
This can be attributed to a low level of education and pov-
erty, with consequent limited access to healthy foods, lack of 
knowledge about weight control and safe exercise, a low level 
of awareness of health hazards of obesity, and cultural values 
favouring plump body shapes as a sign of good living. Among 
the poor and less educated Sub-Saharan Africans, culture 
still holds a strong influence on health beliefs as overweight 
and obesity are still perceived as a sign of wealth [42, 46, 53]. 
Meanwhile, an increase in the prevalence of obesity within a 
population is often seen prior to a rise in the occurrence of 
chronic non-communicable diseases, such as hypertension 
and diabetes [54]. It is therefore imperative that public ac-
tion should be taken to prevent obesity and its health-related 
consequences especially among the poor. It is recommended 
that health education in order to improve the level of knowl-
edge of the risks of overweight or obesity, a healthy diet, safe 
physical activity and exercise, and also a correct perception of 
appropriate body shape should be focused on. 

One of the limitations of this study is that BMI was the only 
surrogate measure for body fatness used. BMI is believed to 
be limited in predicting the measure of fatness across differ-
ent body builds, ages, sex, and ethnic backgrounds, however, 
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it remains the most simple acceptable tool for determining 
relative body fatness in both clinical and epidemiological 
studies [55, 56]. Nonetheless, measures or indices of central 
adiposity have been reported by some studies as better in-
dicators of total body fatness than BMI [57–60]. Other po-
tential limitations of this study are the small sample size and 
generalisability of the results to the rural and urban parts of 
Nigeria. Nonetheless, the socioeconomic and lifestyle char-
acteristics of this population are typical of other semi-urban/
urban cities in Nigeria but the different socioeconomic strata 

may not be represented in the same proportion in all of the 
cities. Further research that will take care of the limitations 
of this study and also verify the SES/obesity trends in rural 
and urban populations and on a national scale in Nigeria is 
warranted. 
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