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1. Introduction

Metabolic syndrome (MetS) has been identified to be charac-
terized by the clustering of conditions that increase cardiovascular
and type 2 diabetes risk, including obesity, insulin resistance,

dyslipidemia, and high blood pressure. The MetS is recognized to
be a collection of unhealthy body measurements and abnormal
laboratory test results, which may identify persons at high risk for
developing cardiovascular disease [1,2]. The condition has now
internationally evolved into a recognized clinical entity, assuming
an epidemic proportion [3–5].

According to the USSM [6] metabolic syndrome is potentially
harmful to health, as it increases the risk of diabetes five-fold and
heart disease by approximately three-fold. The metabolic syndrome
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The study determined the diastolic and systolic pressure, anthropometric parameters, serological

parameters comprising fasting blood glucose (FBG), triglyceride (TG) and high density lipoprotein

cholesterol (HDL-C) as well as the socio-economic status (SES) of inhabitants of Ilora with a view to

providing information on impact of SES on metabolic syndrome (MetS).

One hundred participants (54 males and 46 females) whose ages ranged from 30 and 70 years,

participated in the study. Participants were recruited from the three wards of the town using multi-stage

random sampling procedure. Subjects’ weights, height, blood pressure, waist circumference (WC) were

measured using standard instruments. Fasting blood glucose (FBG) was measured using a glucometer on

participants’ blood samples taken after at least 8 h of fasting. Serum triglyceride (TG) and high-density

lipoprotein cholesterol (HDL-C) were analyzed using enzyme colometric assay kits in the laboratory. SES

of the participants was determined by using a questionnaire, which sought information on annual

income, occupation and education. Participants who had MetS were determined using the new

International Diabetes Foundation definition of MetS. Both descriptive and inferential statistics were

used to analyze the data.

The mean scores for the males and females systolic blood pressure (SBP) were 123.20 � 20.72 mmHg

and 117.78 � 14.64 mmHg, and the diastolic blood pressure (DBP), 78.63 � 11.72 mmHg and

75.98 � 13.06 mmHg, respectively. The mean of serological variables scores for the males and females,

respectively, were FBG (4.95 � 0.81 mmol/L and 4.84 � 1.36 mmol/L), TG (1.28 � 0.75 mmol/L and

1.35 � 1.05 mmol/L), HDL-C (1.26 � 0.21 mmol/L and 2.32 � 7.34 mmol/L). The mean SES scores for the

males and females were 14.35 � 4.75 and 13.13 � 4.66, respectively. The prevalence of MetS was 43.5% in

females and 9.3% in males. Significant differences were found in SBP and FBG across the three SES groups

(F = 3.148 and 3.862, respectively, p < 0.05). The high SES group was found to have significantly higher SBP

and FBG than the low and middle SES groups. There were significant correlations between SES scores and SBP

(r = 0.255; p < 0.05), FBG (r = 0.270; p < 0.01), and BMI (r = 0.210; p < 0.05). Also, significant relationships

were found between weight and TG (r = 0.282; p < 0.05), waist circumference (WC) and FBG (r = 0.264;

p < 0.05), and WC and TG (r = 0.414; p < 0.01).

The study concluded that SES has significant relationship with metabolic syndrome components such

as SBP and fasting blood glucose among adult population in Nigeria.
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is present in approximately 20% of adult populations in developed
countries and in approximately 80% of people with type 2 diabetes.
Studies that addressed social and economic determinants of
cardiovascular diseases consistently showed an increased preva-
lence of the individual features of MetS in the lower socio-economic
strata [1,5]. The prevalence of MetS syndrome is expected to be
influenced by social disparities, which also provides clues to
understanding social inequalities in coronary heart disease [6–8].
It is recognized that women are particularly sensitive to health
inequalities beyond social stratification [9,10] with additional
gender effects reflecting such social disadvantage.

In the Whitehall II study with a large sample of British civil
servants, a clear negative association was found between
occupational status and the prevalence of the MetS [7]. Among
men, the prevalence of MetS decreased across the six categories of
the occupational scale, but among women a higher prevalence was
found only in the three lowest categories.

A study carried out a study in Ife North Local Government Area
of Osun State of Nigeria to determine the prevalence of metabolic
syndrome in a rural community in Nigeria. The outcome of their
study showed prevalence of MetS to be 12.1%, with 12.7% and
11.7% in men and women respectively [11].

The study of Ker et al. in South Africa found out the frequency of
the MetS in screened South African corporate executives. 30% of
the participated in the study were reported to have MetS [12].

Socio-economic (SE) inequality related to health is a serious
health challenge that calls for concern in the developing countries.
Studies relating to SES and MetS are important especially in low
resource countries where poverty limits people to former
education, good healthcare and economic empowerment with
attendant health challenges. The outcome may inform economic
and social security policies that have positive impact on the lives of
people. The purpose of this study was therefore to investigate the
relationship between socioeconomic status and metabolic syn-
drome in adult residents of Ilora community.

2. Methodology

2.1. Subjects

One hundred adults whose ages range from thirty to seventy
years (30–70 years) were recruited for the study. The participants
were selected from Ilora community of Oyo State, Nigeria. Ilora is a
town with a growing economy. It is a town that has medium and
small scales industries with population of about 50,000 people.

2.1.1. Inclusion criteria

The subjects recruited for the study included:

1. Adults aged 30–70 years.
2. Apparently healthy adults; including those on treatment for

hypertension and diabetes.

2.1.2. Exclusion criteria

People who were critically ill, and those with self-reported
cardiac problems were excluded from the study.

2.1.3. Procedure

Ethical clearance for the study was sought and obtained from
the ethics and research committee of the Obafemi Awolowo
University Teaching Hospitals’ Complex, Ile-Ife. The approval to
conduct the study was obtained from the King of Ilora after briefing
him on the importance of the research and his permission was
obtained to carry out the study in his community. One hundred
consented adults were recruited from the three wards of the town
using multi-stage random sampling procedure. They were first

briefed on the study and asked not to eat before their blood
samples were taken. Participants’ were first given informed
consent forms to fill and sign prior to measurements. Weight
and height were measured using standardized methods.

The waist circumference was measured using a tape measure
with the participant in light clothing, standing and breathing
normally at the level of the umbilicus [13]. The blood pressure was
measured using the mercury sphygmomanometer and stetho-
scope. This was measured after 10 min of rest, with the subject
comfortably seated in a chair well supported with a pillow.
Participants’ measurements were all taken from 7 am to 9 am in
the morning. The participants were informed not to eat before the
blood samples were taken because of fasting blood glucose. By this,
a minimum of 8 h of fasting was ensured. Five milliliters of venous
blood was drawn under aseptic technique from the ante-cubital
vein of each participant into lithium heparin bottle.

Fasting blood glucose of the participants was measured from
the blood sample collected using a glucometer (One Touch
Lifescan; Johnson-Johnson Company Product, Inc., Milpitas, CA
95035). A drop of blood sample of participant was placed on the
glucometer strip that had been inserted into the glucometer after
the equipment has been switched on. The equipment automati-
cally measured the fasting blood glucose and this was displayed on
its screen. A strip per participant was used.

2.2. Biochemical analysis

The blood samples were put in lithium heparin bottles, plasma
was separated using a bench top centrifuge at 3000 rpm for about
15 min. The plasma stored in plain bottles in the freezer before
biochemical analysis. Plasma total cholesterol was determined
using the direct chemical method, from where the HDL-C fraction
was separated by precipitation techniques, using sodium phos-
phortungstate and magnesium chloride as precipitants and serum
triglyceride was determined by the enzymatic method.

2.2.1. Socioeconomic questionnaire

The questionnaire used by Adedoyin et al. [14] was adapted for
this study. The questionnaire took into consideration the present
salary level, annual income, occupation and education which were
the criteria used in classifying the participants into different
socioeconomic strata (SES). The instrument has been widely used
to classify Nigerians into different SES [15,16].

The questionnaire sought information about the educational
attainment of the subjects, their lands and properties, the type of
housing estate, the number of rooms and persons in the household,
utensils, and appliances. Scores were assigned to each item on the
questionnaire based on their status in the Nigerian society.

The minimum and maximum possible scores on the question-
naire are 1 and 27 points, respectively. Participants with less than
or equal to 9 points were classified as low SES group while those
who range from 10 and 18 points were classified as middle SES
group and those who fall above 18 points as high SES. The
participants were then categorized into three SE strata (low,
middle and upper).

2.3. Determination of metabolic syndrome

Participants having metabolic syndrome were determined by
the following measurements according to new IDF (2006) [17]
definition of MetS:

1. Central obesity: elevated waist circumference: �94 cm for men,
�80 cm for women; plus any two of the following.

2. Raised TG: �1.7 mmol/L.
3. Reduced HDL-cholesterol < 1.03 (male), <1.29 mmol/L (female).

R.A. Adedoyin et al. / Diabetes & Metabolic Syndrome: Clinical Research & Reviews 7 (2013) 91–9492
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4. Raised blood pressure: sBP/dBP �130/85 mmHg or treatment of
previously diagnosed hypertension.

5. Raised fasting plasma glucose: �5.6 mmol/L or previously
diagnosed type 2 diabetes.

Body mass index was computed by dividing the weight (W) in
kilogram by the square of the height in meter BMI = W/H2.

2.4. Data analysis

Pearson product moment correlation coefficient was used to
determine the correlation between socio-economic status (SES)
scores and each of the metabolic syndrome variables. The
statistical test was performed using SPSS 13.0 version of Windows
Software (SPSS Inc., Chicago, USA).

3. Results

Physical characteristics, cardiovascular and biochemical of the
participants are presented in Table 1. The mean age of male
participants was 44.2 � 10.32 years and that of female participants
was 40.89 � 7.72 years. There were no significant differences in the
weight and age of both males and females (p > 0.05). However, men
were significantly taller than women with mean height of
1.75 � 0.08 m while that of women was 1.68 � 0.08 m (p < 0.05).
The means of SBP, DBP and FBG were higher in males than that of
females, and those of TG, HDL-C, SES and WC of male and female
participants were comparable (p > 0.05) (Table 1).

Relationships between SES scores and MetS variables of SBP,
DBP, WC, FBG, BMI, TG, and HDL-C showed that there were
significant positive correlations between SES and SBP (r = 0.255,
p = 0.010); SES and FBG (r = 0.270, p = 0.007) and SES and BMI
(r = 0.210, p = 0.036), but not with DBP, WC, TG and HDL-C
(Table 2).

Prevalence of individual metabolic syndrome showed that
waist circumference (abdominal obesity) has the highest preva-
lence of 40%, followed by HDL-C (36%), then SBP (32%). DBP,
Individual metabolic abnormalities by gender showed that WC
(abdominal obesity) and low HDL-C were higher in females than
males, whereas, serum TG, SBP, DBP and FBG were higher in males
than in females Table 3. The distribution of male and female
participants’ into the three socio-economic status (SES) groups is
shown in Table 4. Majority of the subjects fall within the middle
SES group (55%), followed by the low SES group (29%) and high SES
group (16%). Overall, 25 (25%) of the participants had metabolic
syndrome, which was made of 5 (9.3%) and 20 (43.5%) males and
females, respectively. Relative risks (odd’s ratio (OR) and 95%
confidence interval (CI)) of having metabolic syndrome for

participants in the middle SES group was almost one time that
of the low SES group (OR = 1.886, CI 0.05–7.07), while participants’
in the middle SES group had two times risk of having MetS than
those in the high SES group (OR = 2.15, CI 0.65–7.12). Also,
participants’ in the higher SES group had almost one times the risks
of developing MetS than those in the middle and lower SES groups
(OR = 0.877, CI 0.303–2.54).

4. Discussion

This study investigated the relationship between SES and
metabolic syndrome among Nigerian adults. There was an inverse
relationship between SES and metabolic syndrome. This outcome
was earlier reported [18,19]. Lower socio-economic status has also
been found to be a factor for poor health [20]. This is because it is
more difficult to provide healthy food, safe communities and clean
environments in areas of lower SES. On the other hand, those
people with higher SES have more exposure to health care and
information that promotes healthy behaviors [20].

We found over 25 percent to be having high blood pressure.
This shows that hypertension is a strong determinant of metabolic
syndrome; although some studies have suggested that hyperten-
sion is not strongly linked to the MetS [21,22]. This result is in line
with the work of other authors in the southwest of Nigeria that
recorded the prevalence of isolated diastolic hypertension in a
semi-urban community to be 14.5% [14].

Abnormal fasting blood glucose prevalence of 23% might have
been due to the fact that carbohydrate meals always dominate the
diet of most of the people of the community, which has resulted
into a high rate of impaired glucose intolerance [1]. Also, the town

Table 1
Comparison of physical characteristics, cardiovascular and biochemical parameters

of the subjects.

Variables Male (n = 54)

Mean � SD

Female (n = 46)

Mean � SD

T p-Value

Age (years) 44.2 � 10.32 40.89 � 7.72 1.811 0.073

Weight (kg) 68.02 � 8.61 68.93 � 11.62 �0.452 0.652

Height (m) 1.75 � 0.08* 1.68 � 0.08* 3.874 0.001*

BMI (kg/m2) 21.85 � 3.27* 25.40 � 4.96* �4.283 0.001*

WC (cm) 84.95 � 9.45 83.91 � 10.71 0.516 0.607

SES 14.35 � 4.75 13.13 � 4.66 1.293 0.199

SBP (mmHg) 123.20 � 20.72 117.78 � 14.64 1.486 0.141

DBP (mmHg) 78.63 � 11.72 75.98 � 13.06 1.070 0.287

FBG (mmol/L) 4.95 � 0.81 4.84 � 1.36 0.465 0.643

TG (mmol/L) 1.28 � 0.75 1.35 � 1.05 �0.382 0.703

HDL-C (mmol/L) 1.26 � 0.21 2.32 � 7.34 �1.064 0.290

Abbreviations: BMI: body mass index; WC: waist circumference; SES: socio-

economic status; SD: standard deviation.
* Significant at p < 0.05.

Table 2
Relationships between SES scores and metabolic syndrome variables.

Dependent variables Pearson correlation coefficient (p-value)

SBP (mmHg) 0.255 (0.010*)

DBP (mmHg) 0.190 (0.058)

WC (cm) 0.083 (0.083)

BMI (kg/m2) 0.210 (0.036*)

FBG (mmHg) 0.270 (0.007**)

TG level (mmol/L) �0.013 (0.894)

HDL-C (mmol/L) �0.128 (0.203)

SBP: systolic blood pressure; DBP: diastolic blood pressure; FBG: fasting blood

glucose; WC: waist circumference; BMI: body mass index; TG: triglyceride; HDL-C:

high-density lipoprotein cholesterol.
* Correlation is significant at the 0.05.
** Correlation is significant at the 0.01.

Table 3
Prevalence of individual metabolic syndrome abnormalities by gender.

Variables Males (n = 54) Females (n = 46) Total percentage

WC (abdominal obesity) 6 (15%) 34 (85%) 40 (100%)

SBP 21 (65.6%) 11 (34.4%) 32 (100%)

DBP 15 (60%) 10 (40%) 25 (100%)

FBG 15 (62.2%) 8 (34.8%) 23 (100%)

TG 15 (60%) 10 (40%) 25 (100%)

HDL-C 12 (33.3%) 24 (66.7%) 36 (100%)

Table 4
Prevalence and classification of participants into three SES groups according to

gender.

SES groups Males (n = 54)

n (%)

Female (n = 46)

n (%)

Total (n = 100)

n (%)

Low 14 (25.9%) 15 (32.6%) 29 (29%)

Middle 29 (53.7%) 26 (56.5%) 55 (55%)

High 11 (20.4%) 5 (10.9%) 16 (16%)

With MetS 5 (9.3%) 20 (43.5%) 25 (25%)

R.A. Adedoyin et al. / Diabetes & Metabolic Syndrome: Clinical Research & Reviews 7 (2013) 91–94 93
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is a semi-urban area, and it has been reported that urban areas
are always associated with socio-demographic transformation
involving changes in nutritional patterns, physical activity and
obesity.

The finding of this study revealed that no statistically significant
association existed between socio-economic status and metabolic
syndrome in Ilora community. A significant relationship was found
between participants’ SES and SBP in this study. This result is at
variance with the findings [14], which focused on the influence of
SES on casual blood pressure of the adult Nigerians, aged 30–60
years. In their results, they found a significant inverse relationship
between SES and SBP, although their study investigated childhood
SES of the adults which the participants were asked to recall. Being
fat is believed to be a sign of good living. At a point in West African,
women were using certain drugs that contain steroid in order to
get fat especially at the gluteal region. In the developing countries
fatness is still associated with affluence. Studies in developed
nations found lower SES to be associated with high blood pressure
[22].

This study also reported a significant positive relationship
between SES and fasting blood glucose. Many studies have found
out that people with metabolic syndrome are at increased risk for
developing diabetes mellitus and cardiovascular disease [23,24].
As people’s socio-economic status improves, glucose intolerance
also increases due to insensitivity of insulin to glucose, if the meals
are predominantly carbohydrates and especially if there is lack of
physical activity.

A positive significant relationship existed between SES and
body mass index. Socio-economic status has been reported to be
associated linearly with obesity. Researchers have found that in
adults, low SES is consistently related to higher BMI in adult
women [23] and somewhat consistently related to higher BMI in
adult men [23]. The relationship found in this study is consistent
with the findings of many researchers that BMI was statistically
positively associated with SES regardless of how it was measured
[25]. The reason adduced to this is that throughout the developing
world, intakes of fat, animal products and sugar are increasing
simultaneously with decreasing consumption of cereals, fruits and
vegetables. Also in a study conducted among Mexican adults to
determine the relationship between SES and BMI, BMI was
positively correlated with SES variables in both sexes. The positive
relationship between SES and BMI was attributed to the increased
consumption of high calorie beverages.

The relationship between SES and triglyceride level in this study
was not significant. This is in line with the findings [26]. They
reported that no association was found between SES and
triglyceride levels.

The results of this study also revealed that significant positive
relationships existed between weight and TG, waist circumfer-
ence (WC) and FBG; and between BMI and TG. These are
consistent with the findings of Fabiane et al. [25]. As the weight of
a person increases, there is a tendency for WC (central obesity)
and general obesity (body mass index) to increase. There is
tendency for the body to accumulate fats especially if the person
is not engaging in physical activity. High carbohydrate meals
have been found to increase body weight and excess calorie that
the body cannot utilize into energy is converted into triglyceride
and stored in the adipose tissue, whether in the abdomen or other
parts of the body.
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