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Metabolic syndrome has been described as a global time bomb, with a quarter of the world’s adults
estimated to be having the condition. Reports from studies show high prevalence of metabolic
syndrome globally mirroring the rising prevalence of its components, a sequel to urbanization,
industrialization and changes in lifestyle. This study sought to assess the prevalence of metabolic
syndrome and its components in Sokoto, Nigeria. A cross sectional descriptive study was conducted
among 270 civil servants selected by multistage sampling technique from October to November 2012. A
proforma was used to collect data on participants’ socio-demographic characteristics. Anthropometric
measurement, blood pressure measurement, and estimation of fasting plasma glucose and lipid profile
were done for the participants. Prevalence of the components of metabolic syndrome was high by the
NCEP-ATP III / (IDF) definitions as follows; central obesity 30.7% (39.6%), low HDL cholesterol 37.8%,
raised triglycerides 32.8%, raised fasting plasma glucose 10.7% (19.3%) and raised blood pressure
31.9%. Prevalence of metabolic syndrome was also high with a higher prevalence among females both
by the NCEP-ATP III definition, 17.8% (males 8.6%, females 31.5%) and the IDF definition, 18.5% (males
13.0%, females 26.9%). This study demonstrated high prevalence of metabolic syndrome and its
components among civil servants in Sokoto. Community based surveys in both rural and urban
populations in the state to determine their burden; and public health interventions for their prevention
and control are suggested.
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INTRODUCTION
Metabolic syndrome (MetS) has been described as a
global time bomb, with a quarter of the world’s adults
estimated to be having the condition. People with MetS
are twice as likely to die from, and thrice as likely to have
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a heart attack or stroke compared to people without it,
they also have five folds greater risk of developing type 2
diabetes mellitus. It has also been estimated that up to
80% of the 200 million people with diabetes globally will
die of cardiovascular diseases, thus putting MetS and
diabetes mellitus ahead of HIV/AIDS in terms of morbidity
and mortality (International Diabetic Federation (IDF),
2013).
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Metabolic syndrome is a cluster of cardiovascular
disease risk factors of metabolic origin; the components
included central obesity, dyslipidaemia (reduced high
density lipoprotein cholesterol and elevated triglycerides),
raised blood pressure and hyperglycemia (Alberti, 2005).
Excess adipose-mediated insulin resistance related to
risk factors such as aging, genetic factors, physical
inactivity, drugs and endocrine factors, is believed to be
the underlying factor in the aetiogenesis of the syndrome
(Katzmaryk, et al., 2003; Pollex et al., 2006).
The epidemiological significance of MetS as a tool for
identifying individuals at high risk for cardiovascular
disease and type 2 diabetes (Eckel et al., 2005) and the
increasing prevalence of the condition worldwide, have
resulted in a re-invigorated interest in it by several
bodies, thus culminating in different diagnostic definitions
for MetS such as; the World Health Organization
definition (Alberti et al, 1998), the National Cholesterol
Education Programme –Adult Treatment Panel III
definition (American Heart Association (AHA), 2002) and
the International Diabetes Federation definition (Ford,
2005).
Efforts to address the challenges posed by the
difficulties often experienced in making direct
comparisons between the data from studies where
different definitions have been used to identify the
syndrome, and the need for a single universally accepted
diagnostic tool that is easy to use in clinical practice and
does not rely upon measurements only available in
research settings, gave birth to the harmonization of the
definitions as embodied in the joint statement of the
International Diabetes Federation Task Force on
Epidemiology and Prevention; National Heart, Lung and
Blood Institute; American Heart Association; World Heart
Federation; International Artherosclerotic Society; and
Internal Association for the Study of Obesity (Alberti et
al., 2009).
Reports from studies show high prevalence of
metabolic syndrome globally mirroring the rising
prevalence of its components, a sequel to urbanization,
industrialization and changes in lifestyle.
A study of the trend in MetS in the United States from
1999-2010, reported a marginal decrease in the
prevalence of MetS from 25.5% to 22.9% (BeltranSanchez, et al., 2013). Another study in the adult
population in Brazil reported a MetS prevalence of 32.0%
(Dutra et al., 2012). Gyakobo et al. (2012) also reported a
MetS prevalence of 35.9% in a rural population in Ghana.
In urban populations across Nigeria, while Ojji et al.
(2012) reported a relatively low MetS prevalence of
13.0% in Abuja, Siminialayi et al. (2010) reported a high
MetS prevalence of 35.4% in Rivers State.
The civil servants being a group with regular income
patronize fast foods vendors while at work, inevitably
consuming high energy dense foods and drinks. Also the
work schedule of those working in offices among them is
largely sedentary in nature. This combination of
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unhealthy dietary habit and physical inactivity place them
at great risk of developing MetS and its complications.
A hospital based study among patients with type 2
diabetes mellitus at the Usmanu Danfodiyo University
Teaching Hospital, Sokoto, Nigeria, had reported a full
blown MetS prevalence of 20.5% (Isezuo et al., 2005),
the public health significance of determining the
community based prevalence of MetS in Sokoto as a
baseline for developing strategies for its prevention and
control, therefore, cannot be over emphasized. This study
sought to assess the prevalence of metabolic syndrome
and its components in Sokoto.
METHODOLOGY
Study design and population
This was a cross sectional descriptive study among civil
servants in Sokoto metropolis, the capital of Sokoto state,
in North Western Nigeria, from October to November
2012. The city has a population of 427, 760 by the 2006
National Census (National Population Commission
(NPC), 2006). Hausa and Fulani constitute the
predominant ethnic groups; other ethnic groups resident
in the city include Igbo, Yoruba, Nupe, Ebira, Igala, etc.
Farmers form the largest proportion of the population,
while the rest are civil servants, traders, artisans and
people of other occupations. The civil service in Sokoto
state consists of 22 ministries and 19 departments.
Commissioners and Special Advisers head the ministries
and departments respectively; they are political office
holders appointed by the Executive Governor of the
State. The Permanent Secretaries (assisted by Directors,
Deputy Directors, Assistant Directors and other officers),
oversee the day to day administration of the ministries
and departments; they are career civil servants. All
personnel from the 22 ministries and 19 departments
were considered eligible to participate in the study.
Pregnant women, those with ascites, those who did not
give consent for their blood sample to be taken, and
those who did not comply with the instruction given to
them to fast on the day scheduled for data collection (as
approved by the management of the respective ministries
and departments) were excluded. The sample size was
estimated at 270 using the statistical formula for
calculating sample size for cross sectional descriptive
studies (Araoye, 2004), 21% prevalence of metabolic
syndrome in an urban population from a previous study
(Bouguerra et al., 2006), precision level of 5% and an
anticipated response rate of 95%. The eligible
participants were selected by multistage sampling
technique. At the first stage 8 of 22 ministries and 7 of 19
departments were selected as study centers by simple
random sampling using the ballot option. At the second
stage, selection of study participants in each of the
selected ministries and departments was done by
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systematic sampling technique using the personnel list in
the ministries and departments to constitute the sampling
frame. Proportionate allocation (based on personnel
population) was applied in the selection of study
participants in the selected ministries and departments. A
proforma was used to collect data on participants’ sociodemographic
characteristics.
Anthropometric
measurement, blood pressure measurement, and
estimation of fasting plasma glucose and lipid profile
were done for the participants. Waist circumference was
measured to the nearest 0.5cm using a non-stretchable
fibre-glass measuring tape applied around the waist at
the level of the iliac crest (identified by palpation). The
tape was applied tightly to the body, but not too tight to
compress the skin. Participants were asked to exhale and
relax their abdomen while taking the measurement. Blood
pressure was measured using a sphygmomanometer
(Dekamet MG3, England) and stethoscope (Littman
quality) with all tight clothing and other similar materials
removed from the arm and in the sitting position. The first
measurement was taken after the participant had rested
for at least 10 minutes in a sitting position with the arm
rested on a table such that the middle of the forearm was
about the level of the heart. The second measurement
was taken after 10 minutes; the mean of the 2 readings
was used in the analysis. Rayto RT-9200 semi-auto
chemistry analyzer (spectrophotometer) was used for
analysis of fasting plasma glucose and lipid profile.
Four medical officers, two nurses and two laboratory
scientists assisted in data collection after pre-training on
the objectives, selection of participants and use of survey
instruments. Institutional ethical clearance was sought
from the Ethical committee of Specialist Hospital Sokoto;
permission was obtained from the Management of the
selected ministries and departments, and informed
written consent was also obtained from the participants
before data collection.
Operational definition of terms
Metabolic syndrome was defined using both the National
Cholesterol Education Programme -Adult Treatment
Panel III (NCEP-ATP III) and the International Diabetes
Federation (IDF) definitions (Bener et., 2009).
By the NCEP-ATP III definition, diagnosis of MetS was
made by the presence of any 3 of the following:
•
Central
or
abdominal
obesity:
waist
circumference > 102cm in men, or > 88cm in women.
•
Raised triglycerides: triglycerides > 1.7mmol/l
(150mg/dL), or specific treatment for this lipid
abnormality.
•
Reduced high density lipoprotein (HDL)
cholesterol: HDL cholesterol < 1.03mmol/l (40mg/dL) in

men, or < 1.29mmol/l (50mg/dL) in women, or specific
treatment for this lipid abnormality.
•
Raised blood pressure: systolic BP > 130mmHg,
or diastolic BP > 85mmHg, or treatment of previously
diagnosed hypertension.
•
Raised fasting plasma glucose: fasting plasma
glucose > 6.1mmol/l (110mg/dL), or previously diagnosed
type 2 diabetes.
By the IDF definition, diagnosis of MetS was made by
the presence of abdominal or central obesity (waist
circumference > 94cm in men, or > 90cm in women) plus
any 2 of the following:
•
Raised triglycerides: triglycerides > 1.7mmol/l
(150mg/dL), or specific treatment for this lipid
abnormality.
•
Reduced high density lipoprotein (HDL)
cholesterol: HDL cholesterol < 1.03mmol/l (40mg/dL) in
men, or < 1.29mmol/l (50mg/dL) in women, or specific
treatment for this lipid abnormality.
•
Raised blood pressure: systolic BP > 130mmHg,
or diastolic BP > 85mmHg, or treatment of previously
diagnosed hypertension.
•
Raised fasting plasma glucose: fasting plasma
glucose > 5.6mmol/l (100mg/dL), or previously diagnosed
type 2 diabetes.
Data analysis
Data was analyzed using the SPSS version 17 computer
statistical software package. Frequency distribution
tables were constructed; cross tabulations were done to
examine relationship between categorical variables. The
Chi-square test was used to compare differences
between proportions. The independent student’s t-test
was used for comparison of mean differences between
results of the two diagnostic definitions, while agreement
between them was assessed with Kappa statistics.
Logistic regression analysis was used to determine the
variables that predict metabolic syndrome among the
participants. All statistical analysis was set at 5% level of
significance (i.e. p < 0.05).
RESULTS
The study participants comprised of 270 civil servants
between the ages of 21 and 58 years (Mean = 34.26; SD
= 8.04). Majority of the participants were in the 20 to 29,
and 30 to 39 years age groups. Most of the participants
were males (60.0%), married (61.9%), and had tertiary
education (66.7%). Islam was the predominant religion
(59.6%) among the participants as shown in Table 1.
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Table 1. Socio-demographic profile of participants

Socio-demographic profile
Age groups (in years)
20-29
30-39
40-49
50-59

Frequency (%)
94 (34.8)
109 (40.4)
52 (19.3)
15 (5.6)

Sex
Male
Female

162 (60.0)
108 (40.0)

Marital status
Single
Married
Separated

102 (37.8)
167 (61.9)
1 (0.4)

Education
Primary and below
Secondary
Tertiary

38 (14.1)
52 (19.3)
180 (66.7)

Religion
Christianity
Islam

109 (40.4)
161 (59.6)

Prevalence of components of metabolic syndrome
among participants
Table 2 shows the prevalence of components of
metabolic syndrome among the participants. About one
third of the participants had central obesity or large waist
circumference (30.7% and 39.6% by the NCEP-ATP III
and IDF definitions respectively). Central obesity was
statistically significantly more prevalent among females
than males by both the NCEP-ATP (males 14.2%,
females 55.6%; χ2 = 52.060, p < 0.001) and IDF (males
2
32.1%, females 50.9%; χ = 9.601, p 0.002) definitions.
The prevalence of central obesity increased progressively
(but not statistically significant) across the age groups
among the participants by the NCEP-ATP III definition.
The prevalence of central obesity among the participants
in their 20s, 30s, 40s and 50s by the NCEP-ATP III
definition were; 20.2%, 35.8%, 36.5% and 40.0%
respectively (χ2= 7.619, p = 0.055). No uniform pattern
was observed in the variations in the prevalence of
central obesity with age among the participants by the
IDF definition. The prevalence of central obesity among
the participants in their 20s, 30s, 40s and 50s by the IDF
definition were; 23.4%, 48.6%, 48.1% and 46.7%
2
respectively (χ = 2.960, p = 0.410).
One hundred and two (37.8%) of the 270 participants
had reduced high density lipoprotein (HDL) cholesterol

level. Reduced HDL cholesterol was statistically
significantly thrice as prevalent among females (63.0%)
than males (21.0%); χ2 48.571, p < 0.001. No uniform
pattern was observed in the variations in the prevalence
of reduced HDL cholesterol with age among the
participants. The prevalence of reduced HDL cholesterol
among the participants in their 20s, 30s, 40s and 50s
were; 47.9%, 32.1%, 32.7% and 33.3% respectively (χ2=
6.623, p = 0.100).
Eighty eight (32.8%) of the 270 participants had
elevated triglycerides, with a slightly higher prevalence
among females (35.2%) than males (31.3%) but the
difference was not statistically significant. The prevalence
of elevated triglyceride increased progressively (but not
statistically significant) across the age groups among the
participants. The prevalence of raised fasting plasma
glucose among the participants in their 20s, 30s, 40s and
50s were; 25.5%, 34.9%, 36.5% and 46.7% respectively
(χ2= 4.110, p = 0.25).
The prevalence of raised fasting plasma glucose was
10.7% and 19.3% by the NCEP-ATP III and IDF
definitions respectively, with a higher prevalence (though
not statistically significant) among females by both the
NCEP-ATP III definition (males 8.6%, females 13.9%)
and IDF definition (males 17.9%, females 21.9%). The
prevalence of raised fasting plasma glucose increased
progressively (but not statistically significant) across the
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Table 2. Prevalence of components of metabolic syndrome among participants

Variable
Central obesity
Reduced high density lipoprotein cholesterol
Elevated triglycerides
Raised fasting plasma glucose
Raised blood pressure

Diagnostic definitions
NCEP - ATP III definition
Male
Female
Total
Male
N (%)
N (%)
N (%)
N (%)
23 (14.2)
60 (55.6)*
83 (30.7)
52 (32.1)
34 (21.0)
68 (63.0)*
102 (37.8)
34 (21.0)
50 (31.3)
38 (35.2)
88 (32.8)
50 (31.3)
14 (8.6)
15 (13.9)
29 (10.7)
29 (17.9)
55 (34.0)
31 (28.7)
86 (31.9)
55 (34.0)

IDF definition
Female
N (%)
55 (50.9)*
68 (63.0)*
38 (35.2)
23 (21.9)
31 (28.7)

Total
N (%)
107 (39.6)
102 (37.8)
88 (32.8)
52 (19.3)
86 (31.9)

*Statistically significant (p < 0.05)

Table 3. Clustering of components of metabolic syndrome among participants

No of component(s)
None
One
Two
Three
Four
Five

Diagnostic definitions
NCEP - ATP III definition
IDF definition
Male
Female
Total
Male
Female
N (%)
N (%)
N (%)
N (%)
N (%)
49 (30.6)
8 (7.4)
57 (21.3) 41 (25.3)
7 (6.5)
62 (38.8)
34 (31.5) 96 (35.8) 52 (32.1)
31 (28.7)
35 (21.9)
32 (29.6) 67 (25.0) 43 (26.5)
36 (33.3)
13 (8.1)
24 (22.2) 37 (13.8) 22 (13.6)
25 (23.1)
1 (0.6)
8 (7.4)
9 (3.4)
4 (2.5)
8 (7.4)
0 (0)
2 (1.9)
2 (0.7)
0 (0)
1 (0.9)

age groups by the NCEP-ATP definition among the
participants. The prevalence of raised fasting plasma
glucose among the participants in their 20s, 30s, 40s and
50s by the NCEP-ATP III definition were; 7.4%, 9.2%,
17.3% and 20.0% respectively (χ2= 5.023, p = 0.100).
The IDF definition did not show any uniform pattern in the
variations in the prevalence of raised fasting plasma
glucose with age among the participants. The prevalence
of raised fasting plasma glucose among the participants
in their 20s, 30s, 40s and 50s by the IDF definition were;
16.0%, 18.3%, 26.9% and 20.0% respectively (χ2= 2.687,
p = 0.443).
The prevalence of raised blood pressure was 31.9%
with a slightly higher prevalence among males (males
34.0%, females 28.7%). While the difference in the
prevalence of raised blood pressure between males and
females was not statistically significant, the prevalence of
raised blood pressure increased progressively and
statistically significantly across the age groups. The
prevalence of raised BP among the participants in their
20s, 30s, 40s and 50s were; 14.9%, 35.8%, 44.2% and
2
66.7% respectively (χ = 25.275, p < 0.001).
Clustering of components of metabolic syndrome
among participants
A few, 48 (17.8%) and 57 (21.3%) of the 270 participants

Total
N (%)
48 (17.8)
83 (30.7)
79 (29.3)
47 (17.4)
12 (4.4)
1 (0.4)

by the IDF and NCEP-ATP III definitions respectively had
none of the components of metabolic syndrome. Majority
of the participants had one or two components, and fewer
proportions had three or four components of the
syndrome. None of the males had all the five
components, while one and two of the females had all the
five components of the syndrome by the IDF and NCEPATP III definitions respectively as shown in Table 3.
There was no statistically significant difference in the
clustering of components of metabolic syndrome among
the participants by both the NCEP-ATP III definition
(Mean = 1.44; SD = 1.12) and IDF definition (Mean =
1.61; SD = 1.12); t = 1.81, p = 0.07.
Prevalence
participants

of

metabolic

syndrome

among

The overall prevalence of metabolic syndrome among the
participants was 17.8% by the NCEP-ATP III definition
and 18.5% by the IDF definition. Metabolic syndrome was
statistically significantly more prevalent among females
than males by both the NCEP-ATP definition (males
2
8.6%, females 31.5%; χ = 23.125, p < 0.001) and IDF
2
definition (males 13.0%, females 26.9%; χ = 8.284, p =
0.004) as shown in Table 4.
The prevalence of metabolic syndrome increased
progressively (but not statistically significant) across the
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Table 4. Prevalence of metabolic syndrome among participants

Prevalence of metabolic
Syndrome
By NCEP-ATP III definition
By IDF definition

Males
N (%)
14 (8.6)
21 (13.0)

Females
N (%)
34 (31.5)*
29 (26.9)*

Total
N (%)
48 (17.8)
50 (18.5)

* Statistically significant (p < 0.05)

Table 5. Predictors of metabolic syndrome among participants

Variables
Age (40 years and above versus below 40 years)
Sex (females versus males)
Marital status (married versus single and separated
Religion (Islam versus Christianity)
Education level (secondary and tertiary versus
primary and below)

Diagnostic definitions
NCEP - ATP III definition
IDF definition
Odds ratio p value
95% CI
Odds ratio p value
95% CI
0.963
0.336
-0.004 to 0.010
0.499
0.618
-0.005 to 0.009
5.208
< 0.001
0.151 to 0.335
3.157
0.002
0.058 to 0.251
2.116
0.035
0.009 to 0.239
2.253
0.025
0.017 to 0.260
0.638
0.524
-0.065 to 0.127
0.456
0.649
-0.078 to 0.124
0.337
0.737
-0.050 to 0.071
0.411
0.681
-0.050 to 0.077

Table 6. Comparison of results of NCEP-ATP III and IDF definitions

NCEP-ATP III
Definition
Normal
Metabolic syndrome present
Total

Normal
N (%)
211 (95.9)**
9 (4.1)
220 (100.0)

IDF definition
Metabolic syndrome present
N (%)
11 (22.0)
39 (78.0)*
50 (100.0)

Total
N
222
48
270

*Sensitivity = 78.0%, **Specificity = 95.9%.
Measure of agreement, k = 0.751, p < 0.001.

age groups by the NCEP-ATP definition among the
participants. The prevalence of MetS among the
participants in their 20s, 30s, 40s and 50s by the NCEPATP III definition were; 11.7%, 20.2%, 21.2% and 26.7%
2
respectively (χ = 4.022, p = 0.259). The IDF definition did
not show any uniform pattern in the variations in the
prevalence of MetS with age among the participants. The
prevalence of MetS among the participants in their 20s,
30s, 40s and 50s by the IDF definition were; 10.0%,
2
23.9%, 21.2% and 20.0% respectively (χ = 6.185, p =
0.103).
In logistic regression models female sex and being
married were the predictors of metabolic syndrome
among the participants by both the NCEP-ATP III and
IDF definitions (Table 5).
Comparison of results of NCEP-ATP III and IDF
definitions
The IDF definition appears to be more sensitive than the
NCEP-ATP III definition in identifying metabolic syndrome
among the participants, but there was good agreement

between the two definitions (k statistics = 0.751, p <
0.001). The NCEP-ATP III definition had a sensitivity and
specificity of 78% and 95.5% respectively compared to
the IDF definition (Table 6).
DISCUSSION
A high prevalence of most of the components of
metabolic syndrome was recorded in this study. About a
third of the participants in this study had central obesity
by both the NCEP-ATP III (30.7%) and IDF (39.6%)
definitions, with a higher prevalence among females. The
higher prevalence of central obesity among females
compared to males in this study by both the NCEP-ATP
III (males 14.2%, females 55.6%) and IDF (males 32.1%,
females 50.9%) definitions supports the gender
differences in metabolic risk factors that have been
demonstrated in studies in Kenya (Kaduka et al., 2012)
and South Africa (Smith et al., 2009). The progressive
and statistically significant increase in the prevalence of
central obesity with advancement in participants’ age in
this study is similar to the findings in a study in Abakaliki,
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Nigeria, that reported higher prevalence of obesity among
civil servants aged 40 years and above compared with
those aged below 40 years (Ugwuja et al., 2013). Apart
from weight gain being mainly in the abdominal region in
adulthood, reduced physical activities resulting in weight
gain has been associated with advancement in age
(Amoah, 2003).
Reduced high density lipoprotein was statistically
significantly (p < 0.05) thrice as prevalent among women
(63.0%) than men (21.0%). This is alarming and
gradually approaching the 100% prevalence of reduced
high density lipoprotein reported in a study by Maoujoud
et al. (2011) among patients on haemodialysis. While the
high prevalence of elevated triglyceride in both sexes
(males 31.3%, females 35.27) obtained in this study is in
concordance with the findings in a study in India that
reported a prevalence of 32.3% among males and 28.6%
among females (Gupta et al., 2004), it is at variance with
the findings in a study by Fezau et al. (2007) that
reported zero prevalence of elevated triglycerides among
participants drawn from rural and urban communities in
Cameroon. The high prevalence of reduced high density
lipoprotein and elevated triglyceride recorded in this study
could be related to the high prevalence of central obesity
among the participants. Weight loss in patients with other
co-morbid conditions has been shown to increase serum
high density lipoprotein cholesterol and decrease serum
triglyceride (Williams et al., 2000).
The high prevalence of raised fasting plasma glucose
among the participants in this study by both the NCEPATP III (10.7%) and IDF (19.3%) definitions is
comparable with the findings in a study by Erasmus et al.
(2012) that reported 18.6% prevalence of undiagnosed
type 2 diabetes and 28.2% crude diabetes type 2
prevalence in a South African colored population.
Importantly, the high prevalence of raised fasting plasma
glucose recorded in both sexes in this study by the
NCEP-ATP III (males 8.6%, females 13.9%) and IDF
(males 17.9%, females 21.9%) definitions is of serious
concern when compared with the much lower prevalence
of 7.7% in males and 5.7% in females reported in a study
in Port Harcourt, Southern Nigeria (Ebenezer et al.,
2003). The high prevalence of raised fasting plasma
glucose obtained in this study could be related to the
staple diet of carbohydrates prevalent in Sokoto, as well
as consumption of sugar cane and other bottled or
canned drinks with high sugar contents.
Similar to the 32.8% prevalence of raised blood
pressure reported in a study in rural and semi-urban
population of Enugu, Nigeria by Ofuya et al. (2007), the
prevalence of raised blood pressure among the
participants in this study was 31.9%. The progressive and
statistically significant increase in the prevalence of
raised blood pressure with advancement in participants’
age in this study, agrees with the findings in a study by
Ulasi et al. (2011) that reported an increase in the
prevalence of hypertension with age from 5.4% in

participants aged less than 20 years to 80% in
participants aged 70 years and above.
The 17.8% and 18.5% prevalence of MetS recorded in
this study by the NCEP-ATP III and IDF definitions
respectively are higher than the 12.1% MetS prevalence
reported by Adegoke et al. (2010) in a rural Nigerian
community, on a par with the 18% MetS prevalence
reported by Ulasi et al. (2010) in a semi-urban Nigerian
community, and lower than the 36.7% MetS prevalence
reported by Ghazali et al. (2010) in an urban Nigerian
community. These findings support the submissions of
Ntandou et al. (2009) in a study that verified the
hypothesis of a positive rural-urban gradient in the overall
prevalence of metabolic syndrome; linked to socioeconomic status, sedentary lifestyle and poor diet quality.
The higher prevalence of MetS recorded among
females in this study by both the NCEP-ATP III (males
8.8%, females 31.5%) and IDF (males 13.0%, females
26.9%) definitions are in agreement with the findings in a
study by Mabry et al. (2010) that reported a higher
prevalence of MetS among females (males 20.7%,
females 32.1%), but differ from the findings in a study by
Novac et al. (2011) that reported a higher prevalence of
MetS among males (males 26%, females 16%). The
female sex and being married were the predictors of
MetS in this study, this could be due to the higher
prevalence of the components of MetS among females
compared to males, and the care married females enjoy
from their spouses; they could engage in unhealthy
dietary habit and are less likely to be allowed to engage
in outdoor leisure exercises, even if there are no facilities
for moderate physical activities where they live.
Unlike the findings in this study whereby the
progressive increase in the prevalence of MetS with
advancement in age by the NCEP ATP III definition was
not statistically significant and the IDF definition did not
show any uniform pattern, a study by Hildrum et al.
(2007) reported a progressive and statistically significant
increase in IDF defined prevalence of MetS with
advancement in age from 11.0% in the age group 20-29
years to 47.2% in the age group 80-89 years among
males; and from 9.2% in the age group 20-29 years to
64.4% in the age group 80-89 years among females.
Similar to the findings in this study whereby a higher
prevalence of metabolic syndrome was recorded by the
IDF definition (18.5%) compared to the NCEP-ATP III
definition (17.8%) with good agreement between the two
definitions (k = 0.75), a study by Zainuddin et al. (2011)
also reported a higher prevalence of MetS by the IDF
definition (32.2%) compared to the NCEP-ATP III
definition (28.5%) with moderate agreement between the
two definitions (k = 0.63). On the contrary, a study by
Chackrewarty et al. (2013) reported a higher prevalence
of MetS by the NCEP-ATP III definition (46.1%)
compared to the IDF definition (38.9%) with a very good
agreement between the two definitions (k = 0.84). The
statistically significantly good agreement (k = 0.751, p <
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0.001) recorded between the two definitions in this study;
and the high sensitivity (78.0%) and specificity (95.9%) of
the NCEP-ATP III definition compared to the IDF
definition support the use of either of them in community
based surveys.
CONCLUSION
This study demonstrated high prevalence of metabolic
syndrome and its components among civil servants in
Sokoto. Community based surveys in both rural and
urban populations in the state to determine their burden;
and public health interventions for their prevention and
control are suggested.
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