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Abstract

Introduction: Over the years, metabolic syndrome was thought to be rare in Africa, but current trends are showing increase
prevalence in both developed and developing countries. The prevalence of metabolic syndrome is believed to be on the increase
in African populations due to westernization which results in the increase in the prevalence of obesity. Obesity plays major role
in the pathogenesis of metabolic syndrome; it has interwoven mechanism with other components of metabolic syndrome. Based
on the variation in the assessment of obesity combined with other relative factors, there may be discrepancy in assessment of
metabolic syndrome in Africans. Hence, the aim of this study was to assess the prevalence of metabolic syndrome and to evaluate its

determinants using different diagnostic criteria.

Methods: One thousand, five hundred and sixteen (1518) participants were recruited, the cross-sectional study was conducted in
678 participants from African ancestry, with a minimum age of 18 years and no upper age limit. Obesity was assessed using body
mass index (BMI), waist circumference (WC) and waist hip ratio (WHR), while conventional blood pressure was assessed using
electronic blood pressure monitoring device (Omron, Kyoto, Japan), blood sample was taken for laboratory parameters such as lipid
profile [Triglyceride (TG), High lipid lipoprotein (HDL)], fasting blood sugar. Seven diagnostic groups (Modified NCEP-ATPIII, NCEP-
ATPIII, IDF, WHO, EGIR, AHA/NHLBI and AACE diagnostic criteria) were used for assessment of prevalence and determinants of

metabolic syndrome among the study group. Descriptive and inferential statistics were conducted using SPSS version 22.0.

Results: Prevalence of metabolic syndrome in Modified NCEP-ATPIII, AACE, IDF, WHO, AHA/NHLBI, NCEP-ATPIII and EGIR diagnostic
criteria were 24.2%, 22.4%, 21.4%, 20.4%, 18.7%, 16.6% and 14% respectively. Among the 668 selected participants, 36.8% were
obese while 23.4% were overweight. All the indices for crude assessment of obesity increased prevalence of metabolic syndrome.
Participants with increased waist circumference (WC) were 39.7%, those with BMI greater or equal to 30 kg/m2 were 36.8%, while
those with abnormal WHR were 36.2%. In this study, 24.7% had blood pressure of 130/85 mmHg while 15.2% had blood pressure
greater than 140/90 mmHg. Prevalence of MS was higher in females compared to males in all the diagnostic groups except EGIR. The

prevalence increases with age among all the groups.

Conclusion: Prevalence of metabolic syndrome varies and depends on the criteria used in different diagnostic categories. WC (is
an appropriate measure for crude assessment of central obesity among African with high prevalence of obesity. Hypertension and
other relative factors also affected the prevalence of MS. This study concluded that modified NCEP III criterion is more suitable to
determine the proportion of metabolic syndrome in Africans. This study also suggested that age and sex should be considered as

criteria for diagnosing metabolic syndrome.
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Introduction

Metabolic syndrome (MS) is the accumulation of several dis-
orders, which together raise the risk of an individual developing
atherosclerotic cardiovascular disease, insulin resistance, and dia-
betes mellitus and neurological complications [1,2]. Irrespective of
the discrepancies in various definitions, there is shocking figure of
a vast proportion of the population being at high risk of develop-
ment of cardiovascular complications of metabolic syndrome [3].
The prevalence of metabolic syndrome is believed to be on the in-
crease in African populations due to westernization and genetic
factor [4,5].

Globally, obesity is a major health problem in urban areas in
diverse regions [6]. Overweight/obesity levels are rising in more
developed and developing parts of Africa. Several studies have sug-
gested that central obesity has a key role in the elevated cardio-
vascular risk associated with MS, however, the BMI is not a robust
marker of central obesity [7,8]. Hypertension and diabetes have
been attributed to increased body [6,8]. Risk of comorbidities
tends to rise with body mass index (BMI). Adiposity contributes
significantly to cardiovascular disease (CVD) in both Africans and
non-Africans. Obese people, especially African women have two to
four times greater risk of CVD morbidity and mortality than non-
African women. Clear evidences show that specific ethnic groups
are particularly vulnerable to obesity [9,10]. However, consider-
able variation exists across ethnic groups in the proportion of
fat and lean tissue at equivalent BMIs and other environmental-
genetic interactions, there is still unexplained variation in the as-
sociation between comorbidities and higher BMIs differs among

various ethnic groups.

However, a number of expert groups developed clinical criteria
for the metabolic syndrome. The groups include, National Choles-
terol Education Program Adult Treatment Panel III (NCEPATPIII),
American Association of Clinical Endocrinology (AACE), Interna-

tional Diabetes.

Federation (IDF), American Heart Association/National Heart,
Lung, and Blood Institute (AHA/NHLBI) and European Group for
the study of Insulin Resistance (EGIR). Three or more of the five
components to constitute MS [9,10]. All the groups agreed on the
major components of the metabolic syndrome these are, obesity,
insulin resistance, dyslipidaemia and hypertension. Yet, there is
still no universally accepted definition or criteria. The prevalence
of MS may be inappropriately assessed due to multiple definitions
for the metabolic syndrome. The existing guidelines were either
difficult to use or gave conflicting results when attempting to as-
sess individuals from different ethnicity. Therefore, it is difficult
to compare data from different studies where different definitions
and/or population have been used to define or categorize meta-

bolic syndrome.
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In the past, most widely accepted definition were produced by
World Health Organization (WHO), the European Group for the
Study of Insulin Resistance (EGIR), and the National Cholesterol
Education Program-Third Adult Treatment Panel (NCEP ATP III).
Meanwhile, IDF group suggested that there must a universally ac-
ceptable diagnostic tool that should be accessible clinically. There-
fore, the International Diabetes Federation (IDF) released different
guidelines and criteria based on gender, race and ethnicity [10-12].
However, till date, European cut off points are still recommended in
most African populations where specific data on diagnostic criteria

are not yet available.

Recently among some Africans, metabolic syndrome is being di-
agnosed according to the Modified National Cholesterol Education
Program Adult Treatment Panel III (ATP III) criteria, i.e. at least
three of the following had to be present: blood pressure = 130/85
mmHg; waist circumference = 102 cm (men) or = 88 cm (women);
triglycerides = 1.69 mmol/l or on drug treatment for elevated tri-
glycerides; HDL cholesterol < 1.03 mmol/1 (men) or < 1.29 mmol/1
(women) or on drug treatment for reduced HDL cholesterol; fasting
glucose = 5.55 mmol/l or on drug treatment for elevated glucose. In
other diagnostic groups, history or treatment of hypertension were
not counted as criteria for metabolic syndrome as they applied to
all other study populations [1,2,10,13,14]. Central or abdominal
obesity is first major criterion attributed to metabolic syndrome
[14]. Crude assessment of anthropometric measures of central/ab-
dominal obesity such as BMI, waist circumference (WC), and waist-
hip ratio (WHR) are strong and consistent predictors for obesity
related diseases such as type 2 diabetes mellitus, hypertension,
metabolic syndrome, stroke e. t. c. [14]. Body mass index (BMI) is
the most commonly used parameter to determine central obesity,
this is assessed as weight in kilogram divided by square of height in
meters, body mass index (BMI) greater than 30 kg/m?is classified
as obesity. However, World Health Organization (WHO) guidelines
state that alternative measures that reflect abdominal obesity such
as WC, WHR and waist-to-height ratio (WHtR) have been found to
be superior to BMI. For WHR, optimal cut off values of 0.89 for men
and 0.82 for men and women respectively was initially suggested
as better anthropometric measure for estimating the risk of type 2
diabetes mellitus [16]. For instance, a study among Chinese popu-
lation revealed that BMI and WC were found to be the important
indices of obesity. Among Asians and Indians, the prevalence of ab-
dominal obesity when WC was considered was found to be 46%
and 68% respectively, while the prevalence recorded when WHR
was considered were 12% and 64% respectively [17]. However,
majority believed WC is the best measurement of obesity, whereas
some agreed that WHR could also be used as an alternative indica-
tor for obesity [18].
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Study has revealed that hypertensive patients had a significant-
ly higher WHR (>0.9) as well as a significantly higher BMI (>25 kg/
m?) when compared to the apparently normal individuals. Hyper-
tension is also a core component of metabolic syndrome associ-
ated with obesity, sex and age. Coincidentally, prevalence of MS is
increasing across the globe, and it tends to increase with age and
varies with sex and race [14,17,19,20].

Generally, it has been observed that the predictive values of MS
are particularly relevant when using traditional metabolic risk fac-
tors rather than non-traditional biomarkers [21]. Therefore, this
study evaluated the prevalence and determinants of metabolic
syndrome among the population with high prevalence of obesity

using established diagnostic criteria.

Methods

Study design and population

This cross- sectional study was conducted among 753 male and
763 female participants (Total population was 1516) with a mini-
mum age of 18 years and no upper age limit. The population size
for the study is less than 10,000; therefore, the sample size was

calculated using Leslie - Fischer’s formula

N=(Z,)* (P(1-P)/D?

Where Z is the confidence level, P is the expected proportion of
individuals with cardio-metabolic risk factors, and D is the margin
of error. P was set at 0.40 and D at 0.05. The calculation was per-
formed at the 95% confidence level. The required sample size for
the study was calculated to be 450 participants. However, a total
of 1516 participants were recruited in this study. Using matching
random technique, one thousand, two hundred and sixteen (1216)
apparently healthy participants were from Soweto, South Africa,
and three hundred from the ongoing study at Human Nutrition Re-

search Laboratory (HNRL), Johannesburg, South Africa.

Ethical clearance/approval

Ethical approval was obtained from the University of Witwa-
tersrand, Human Research Ethics Committee [Medical (Reference
number: M190472)]. Participants were provided with information
sheets detailing the purpose and process of the study. Each partici-
pant gave written, informed consent for his/her voluntary partici-

pation in the study.

Clinical and demographic data

Six hundred and seventy-eight (678) participants with a mini-
mum age of 18 years and no upper age limit were selected in the
study. Acutely ill, psychotic, debilitated, pregnant or individuals
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with physical disability were excluded from the study. All partici-
pants were given informed consent form and comprehensive ques-
tionnaire. Detailed information about each participant’s demo-
graphic data, family history, smoking habits, alcohol consumption,

use of medication and other relevant history was obtained.

Measurements and analysis

Anthropometric measurement

Anthropometric measurement was used to assess the size,
shape and body composition of adipose tissue. They were mea-
sured according to the international standards for anthropometric
assessments [22]. Weight measurements were recorded using an
electronic scale (Healthometer Professional) to the nearest 0.1 kg.
During all the measurements, the participants were asked to take
their shoes off, and minimal clothing was worn which allowed ac-
cess to areas of measurements. Participants were asked to step on
the scale and stand still without supporting themselves on any ob-
ject and weight was recorded when the scale had stopped fluctuat-
ing. Height was measured using a stadiometer (Seca portable sta-
diometer) to the nearest 0.1 cm. When the measurement was taken
the head of the participant was placed in the Frankfort plane with
the body standing upright and a sliding headboard was lowered to
the vertex of the head. Body mass index was calculated as weight in
kilograms divided by the square of height in meters (kg/m?). Par-
ticipants were considered to be underweight if BMI is <18.5 kg/m?,
normal if BMI is between 18.5 and 24.9 kg/m?, overweight if their
BMI is greater than or equal to 25kg/m? and obese if their BMI is
greater than or equal to 30kg/m? Waist circumferences was de-
termined using a tape measure with participants wearing minimal
clothing on the abdominal region. Waist circumference was deter-
mined at the narrowest width midway between the iliac crest and
the lowest rib to the nearest 0.1 cm at the end of a gentle expiration.
Normal waist circumference was taken as < 102 cm in men and <
88 cm in women. Hip circumference was measured at the level of
the greatest posterior protuberance, perpendicular to the long axis
of the trunk [22]. Normal waist- hip ratio was taken as >0.9 in men

and > 0.85 in women.

Conventional (clinic) blood pressure assessment

Conventional blood pressure was measured using automated
sphygmomanometer (Omron, Kyoto, Japan) after 10 min of rest in
the seated position. Regular adult cuff of 9.5-12.5 inches (12 cm
wide and 23cm long) was used for arm circumference less than 33
cm while large adult cuff of 13.516.5 inches was used for arm cir-
cumference that is greater than 33 cm, brachial blood pressure was
recorded to the nearest 2 mmHg. Korotkov phases [ and V were
identified as systolic blood pressure (SBP) and diastolic blood
pressure (DBP) respectively. Five consecutive BP readings were
obtained. The average of the five readings were taken as the BP.

Participants were classified as hypertensive if they were on antihy-
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Diagnostic criteria  |Modified NCEP-ATP III) NCEP-ATP III IDF AHA WHO EGIR AACE
WC (cm) M=102 M=102 |M=102F=88 M=102 - M=102 F =88 -
F =88 F =88 F =88
BMI (kg/m?) - - - - >30 - =25
WHR - - - - M >0.9 F>0.85 - -
BP (mmHg)] 2130/85 >2130/85 2130/85 2130/85 =2140/90 >140/90  |2130/85
TG (mmol/L) >1.7 >1.7 >1.7 >1.7 >1.7 >1.7 >1.7
HDL (mmol/L) M<1.03 F<1.3 M<1.03 F<1.3|M<1.03 F<1.3|M<1.03 F<1.3| M<0.9 F<1.0 | M<1.03 F<1.3 M<1F<1
Fa“gﬁfé“égf&l%')lm' >5.6 >61+DM | 25.6+DM >5.6 DM > 5.6 or IGT/IFG| IGT/IFG
Anti-hypertensive Yes No No No No No No
Microalbuminuria - - - - Yes - -

Table 1: Assessment of metabolic syndrome using different diagnostic indices.
NCEP-ATPIII: National Cholesterol Education Program Adult Treatment Panel I1I; WHO: World Health Organization; IDF: International
Diabetes Federation; AHA/NHLBI: American Heart Association/National Heart Lung and Blood Institute: EGIR: European Group for the

study of Insulin Resistance: AACE:American Association of Clinical Endocrinology, BMI: Body Mass Index; TG: Triglyceride; HDL: High

Density Lipid Lipoprotein, IGT- Insulin Glucose Tolerance; IFG- DM- Diabetes Mellitus

pertensive therapy and/or if the mean value of blood pressure was
higher than 130/85 mmHg or 140/90 mmHg, depending on the
diagnostic group in Table 2.

Biochemical analysis

After an overnight fasting, 5ml of venous blood sample was col-
lected from the cubital fossa using aseptic procedure, and the fol-
lowing parameters: lipid profile [Triglyceride (TG), high lipid lipo-
protein (HDL)], fasting blood glucose were analysed at the Contact
Laboratory Services (CLS).

Diagnosis of metabolic syndrome

Metabolic syndrome was defined according to seven different
diagnostic groups: modified NCEPATPIII, AACE, IDF, WHO, AHA/
NHLBI and EGIR diagnostic criteria (Table 2).

Statistical analysis

Statistical analyses were performed with IBM Corp. IBM SPSS
Statistics for Windows, Version 22.0. Armonk, NY: IBM Corp,
(2013). Metabolic syndrome was determined as defined by differ-
ent diagnostic groups using any three or more major criteria stated
in Table 2. Frequencies were calculated for categorical variables
and ranges were calculated for continuous variables. Chisquare

tests were performed to compare categorical variables.

Obese Underweight Normal BMI Overweight
Number 63 517 341 543

Age (years) 25.7 +11.0 304+ 158 41.4+188 48.7 +15.4
Female (%) 42.9 47.2 53.7 76.2
Alcohol intake (%) 35.5 30.8 249 17.8
Smokers (%) 27 23.2 20.7 9.5
Hypertensive (%) 4.8 16.4 33.7 39.8
Diabetic (%) 0 6.6 11

Table 2: General characteristics of the study population according to BMI status.

BMI, body mass index; Normal BMI > 18.5 and < 25 kg/m? overweight BMI 225 and < 30 kg/m? Obese BMI =30 kg/m?; values ex-
pressed as a percentage or mean *standard deviation; P value < 0.05 considered.

Results
Figure 1 shows prevalence of metabolic syndrome (MS) in the

study population using different diagnostic criteria. Variation in

measure of criteria result to discrepancies in the prevalence of
metabolic syndrome among same population (study population).
In this study the prevalence of MS using modified NCEP-ATP III
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was the highest (24.2%). Prevalence when NCEP-ATPIII, IDF, AHA/
NHLBI, WHO, EGIR and AACE were considered revealed 16.6%,
21.4%, 18.7%, 20.4%, 14% and 22.4% respectively.

When waist circumference (WC) was considered using modi-
fied NCEP-ATPIII, NCEP-ATPIII, IDF, WHO, AHA and EGIR, preva-
lence of metabolic syndrome in the study population were 24.2%,
16.6%, 21.4%, 18.7%, 18.7% and 14% respectively (Table 2 and
figure 2). When BMI was considered in WHO and AACE prevalence
of MS was 20.4% and 22.4% respectively, while prevalence of MS
when WHR was considered was 20.4% (Table 2 and figure 2).
WHO considered both BMI and WHR, but highest prevalence was
recorded when modified NCEP-ATPIII was considered in people
from African ancestry. However, EGIR recorded 14% prevalence
despite consideration of WC while WHO recorded 20.4%. Notably,
modified NCEP-ATPIII with highest prevalence considered those
on anti-hypertensive therapy and fasting glucose of 5.6mmol (in-
stead of fasting blood sugar of >6.1 mmol) which was considered
in NCEP-ATPIIL This study revealed that the prevalence of MS us-
ing modified NCEP-ATP III was higher (24.2%) than NCEP-ATPIII
(16.6%). Moreover, the study further revealed lowest MS preva-
lence in EGIR criteria (14%), despite considering WC and blood
pressure of 140/90 mmHg compared to AHA (18.7%) criteria
where the only adjustment was reduction of 10 mmHg in systolic

pressure and 5mmHg in diastolic pressure.
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Figure 1: Prevalence of metabolic syndrome in the study popula-
tion using different diagnostic criteria.
NCEP-ATPIII- National Cholesterol Education Program Adult
Treatment Panel I1I, WHO- World Health Organization, IDF- Inter-
national Diabetes Federation, AHA/NHLBI- American Heart Asso-
ciation/National Heart, Lung, and Blood Institute, EGIR - European
Group for the study of Insulin Resistance, AACE- American Asso-

ciation of Clinical Endocrinology.
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Figure 2: Percentage of underweight, normal weight, overweight

and obese individuals in the study population.

In figure 2, less than 5% were underweight, 35.8% had normal
weight, and 23.4% and 36.8% were overweight and obese respec-

tively.

30 S Male S Female

)

Modified NCEP-
ATPII

~ ~
@ 5]

Percentage (%)
=
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NCEP-ATPIII IDF AHA/NHLBI WHO EGIR AACE

Figure 3: Gender variation in different diagnostic categories.

The prevalence of metabolic syndrome is higher in females than
males in all the diagnostic groups except EGIR group where males
had higher prevalence than male. NCEP-ATPIII- National Choles-
terol Education Program Adult Treatment Panel I1I, WHO- World
Health Organization, IDF- International Diabetes Federation, AHA/
NHLBI- American Heart Association/National Heart, Lung, and
Blood Institute, EGIR - European Group for the study of Insulin Re-

sistance, AACE- American Association of Clinical Endocrinology

Among the study population, 34.5% had HDL while 11.4
while 13.2% and 20.9% had fasting blood glucose >6.1mmol and
>5.6mmol respectively. Notably, less than 10% of the study popula-
tion had diabetes mellitus (MS). However, 33.4% and 20.6% had
SBP >130 mmHg and >140 mmHg respectively while 24.7% and
349% had DBP of > 90 and >85 mmHg respectively.
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Figure 4: Frequency and percentage of components of metabolic syndrome among the study population.

While 15.2% had BP >140/90 mmHg, 24.7% of the population  female < 1.3 mmol/l, TG- Triglyceride, BP- blood pressure, CBPS-
had BP > 130/85 mmHg while 16.9% were on antihypertensive = Conventional Blood pressure (Systolic), CBPD- Conventional Blood
therapy [Figure 4]. WC- waist circumference, WHR- waist Hip  pressure (diastolic), HDL2- WHO High Lipid Lipoprotein value, <
Ratio, HDL1- High Lipid Lipoprotein <1.03 mmol/l in male and 0.9 mol/l in male, <1.0 mmol/l in female, DM- Type 2 diabetes mel-

litus.

Age distribution within the study population

Frequency
Percentage (%)

Age (years)

Frequency Percentage (%)

Figure 5: Age distribution within the study population.
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Figure 5 shows age distribution of study participants and re-
vealed that those between 20 and 29 years had highest percentage
(30.4%) while age group below 20 years had lowest percentage

96
(11.1%). However, age group of 40 years and above constituted
about 50% of the study population, that is, 40-49, 50-59 and 60
and above respectively.

Age group Modified NCEP- IDF AHA/NHLBI WHO EGIR AACE NCEP- ATPIII ATPIII

< 20 years 3% 1.2% 1.8% 1.8% 0.6% 1.2% 4.1%

20 - 29 years 4.6% 2.4% 4.8% 3.9% 3.3% 2.6% 6.1%

30 - 39 years 13.5% 9.4% 12.3% 11.7% 14% 5.8% 15.2%
40 - 49 years 25.9% 21.7% 24.5% 23.6% 24.5% 16% 25.9%

50 - 59 years’ 50.5% 35.3% 44% 37.6% 43.1% 31.7% 43.6%
60 years and above 53.7% 34.7% 45.6% | 38.9% 43.5% 29.8% 44.9%

Table 3: Percentage of Age Distribution among Different Diagnostic Criteria of Metabolic Syndrome.

Table 3 shows variation between the age distributions among
those with metabolic syndrome following different diagnostic cri-
teria. Among all the groups there is increase in prevalence of met-
abolic syndrome with age. There is highest prevalence of 25.9%,
50.5% and 53.7% among individuals between age 40 - 49 years,
50-59 years, 60 years and above respectively in modified NCEP-
ATP II1. However, there was lowest prevalence (0.6%) among those

less than 20 years when WHO diagnostic criteria were considered.

NCEP-ATPIII- National Cholesterol Education Program Adult Treat-
ment Panel III, WHO- World Health Organization, IDF- Internation-
al Diabetes Federation, AHA/NHLBI- American Heart Association/
National Heart, Lung, and Blood Institute, EGIR - European Group
for the study of Insulin Resistance, AACE- American Association of

Clinical Endocrinology.

Influence of Smoking and Alcohol on Prevalence of Metabolic

Syndrome.

Proportion of smokers among MS groups

120

100

Percentage (%)
(=)} [e5]
(=] Q

B
o

[
o

Modified  NCEP IDF

EGIR AACE

AHA WHO

Diagnostic groups

B \S +smoking (%)

B MS + no-smoking (%)

Figure 6: Percentage of smokers among each diagnostic group.

Figure 6 sbows increase in the rate of smoking and alcohol
intake among those with metabolic syndrome. This study re-
vealed that rate of smoking was high in AACE (19%) and modi-
fied NCEPATP III (17.2%) while lowest rate was recorded in EGIR
(12.2%) and NCEP-ATPIII (11.1%).

Figure 7 shows that the rate of alcohol intake was high in AACE
(21.6%), modified NCEP-ATP III (20.5%) while lower rate was re-
corded in EGIR (14.1%) and NCEP-ATPIII (13.9%). NCEP-ATPIII-
National Cholesterol Education Program Adult Treatment Panel
III, WHO- World Health Organization, IDF- International Diabetes
Federation, AHA/NHLBI- American Heart Association/National
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Proportion of those who take alcohol among the
diagnostic groups

Percentage (%)
5 B
5 8 8 8 B

)
=}

Modified

o

NCEP IDF

EGIR

AHA WHO

AACE

Diagnosticgroups

B MS + Alcohol %

B MS + no-alcohol

Figure 7: Percentage of those who take alcohol among the diagnostic groups.

Heart, Lung, and Blood Institute, EGIR - European Group for the
study of Insulin Resistance, AACE- American Association of Clinical

Endocrinology.

Discussion

This study is the first documentation where seven (7) diagnos-
tic criteria were used to assess prevalence of metabolic syndrome
in a community sample of African ancestry. In this population,
there was high prevalence of obesity and overweight individuals
(Table 2 and figure 2). Our study is in support of Maseko., et al.
(2018) which reported that 71% of Africans in South Africa were
either overweight or obese, with women having a higher preva-
lence of obesity (75%) compared to men (47%) [22]. Similarly, this
study also revealed (Table 2) higher percentage of obesity among
female (76.2%). Our findings (Table 1) also showed significant in-
crease in number of hypertensive and diabetic individuals among
those who are overweight and obese. Meanwhile, there was signifi-
cant increase in alcohol intake and smoking among underweight
individuals; which may be due to the effect of alcohol and smoking
on nutritional status. Another explanation for this trend could that
overweight/obese individuals have reduced their smoking and al-
cohol intake because they are aware of their poor health status.
Some studies have reported controversial assessment of obesity
in the diagnosis of metabolic syndrome, this study revealed that
all the measures of obesity influenced the prevalence of the syn-
drome, this implies that obesity is important in the development
of metabolic syndrome. However, irrespective of various criteria
there was high prevalence of MS in the study group. Highest preva-
lence of MS (24.2%) was recorded when modified NCEP-ATP III
diagnostic criteria was considered, in this group, antihypertensive

therapy was recognized as major criteria (Figure 1). This indicates

that hypertension is another important determinant of metabolic
syndrome in this population. Additionally, our results show that there
was higher prevalence when blood pressure of 130/85 mmHg (e. g
AACE, IDF) was considered than groups where 140/90 mmHg was
considered (e. g WHO, EGIR). The significant difference in prevalence
is likely due to the change in systolic and diastolic blood pressure of
10 mmHg and 5 mmHg respectively. Studies among Korean, Chinese
and Malaysians showed that most frequently observed component of
MS was hypertension [3,20,21]. Therefore, to achieve early diagnosis
and management of cardiovascular diseases, this study is in agree-
ment with recent annual screening (USPSTF) recommendation; de-
fining hypertension as blood pressure equal or higher than 130/80
mmHg in people with African ancestry [23]. However, pathological
role of insulin resistance in the diagnosis of metabolic syndrome

among Africans cannot be underestimated.

Gender is an important factor in metabolic syndrome [24]. Cur-
rently, there is no specific gender prevalence in all documented data,
but most studies reported a higher prevalence of the metabolic syn-
drome in women compared with men [25]. In this study population,
metabolic syndrome is common in women compared to men except
in EGIR group (Figure 3). The higher prevalence of MS in women may
be due to the higher indices of obesity in women in this population.
This is confirmed by the findings of this study which show that there
is a higher percentage of overweight and obese women in women
compared to men (Table 1). Furthermore, in this population, indi-
ces of obesity play a major role in the in the pathogenesis of MS, fol-
lowed by hypertension. This indicates that the indices of obesity and
BP should be used as classical determinants MS in this population.
Hence, diagnostic criteria (Figure 4) that focused on indices of obe-

sity and blood pressure are more relevant for diagnosis of metabolic

Citation: Eluwole Omotayo Alaba., et al. “Variability in the Prevalence of Metabolic Syndrome among People of African Ancestry; using Different

Diagnostic Criteria". Acta Scientific Nutritional Health 8.8 (2024): 90-99.



Variability in the Prevalence of Metabolic Syndrome among People of African Ancestry; using Different Diagnostic Criteria

syndrome in people of African ancestry. However, studies by both
Lee, etal. (2016) and Yang,, et al. (2018) indicate that lipid chang-
es contribute to increase in prevalence of metabolic syndrome in
women [17,21]. Interestingly, majority of the participants in our
study had increased waist circumference followed by indices of
blood pressure assessment (Figure 4); This implies that abdomi-
nal obesity and body mass index are important contributors to
metabolic syndrome; they are likely responsible for cardiovascular

disease among Africans.

Apart from the indices of obesity and hypertension, age con-
tributes significantly to MS. After the age of 60 years, the preva-
lence of MS increases slightly or it decreases (Table 3). This trend
has also been shown with BMI. A number of studies have shown
that BMI increases with increasing age until the age of 60 years
[24,25]. After the age of 60 years, BMI either decreases or remains
constant. Our results also show that the prevalence of MS increas-
es with increasing age until the age of 60 years. Interestingly, par-
ticipants from age 18 to 39 years had the lowest prevalence of MS

according to the WHO criterion.

Smoking and alcohol intake are modifiable risk factors associ-
ated with cardiovascular problem such as atherosclerosis, heart
failure, myocardium infarction etc. [27]. The development of MS
is influenced by smoking and alcohol consumption [28]. Highest
proportion of smokers and those who take alcohol was recorded
in AACE group with MS prevalence of while lowest proportion of
those who take alcohol and those who smoke was recorded in EGIR
group and NCEP-ATPIII group respectively (Figure 6 and Figure 7);
this implies that, smoking and alcohol categorically influenced the
prevalence of metabolic syndrome (Figure 1). Our study corrobo-
rated the study by Slagter and colleagues, their study emphasized
reduction of alcohol intake and cessation of smoking to reduce the

prevalence of MS.

Conclusion

Our results indicate that obesity is the main determinant of
MS, better assessed by waist circumference. Although, WHO is the
only criterion that incorporates two indices of obesity (BMI and
WHR) and the stringent threshold of BP = 130/85 mmHg has not
been adopted in South Africa, our findings revealed that modified
NCEP-ATPIII criterion is the more suitable for diagnosis of MS in
people with African ancestry than the other six criteria because of
the high prevalence of obesity and hypertension in this population.
In addition, age, sex and influence of smoking and alcohol should

be considered in the assessment of MS in Africans.

Funding
This study was supported by University of the Witwatersrand
Enablement Grant and Tertiary Education Trust Fund (Tetfund),

Nigeria.

98
Acknowledgements

All members of Human Nutrition and Research Laboratory
(HNLR) and all the participants of the study; without their sup-

ports, the study would not have been realizable.

Conflict of Interest

No conflict of interest.

Bibliography
1. Adeboye B, et al. “Obesity and its health impact in Africa: a

systematic review”. Cardiovascular Journal of Africa 23.9
(2012): 512-519.

2. Alberti KG., et al. “Harmonizing the Metabolic Syndrome; A
Joint Interim Statement of the International Diabetes Federa-
tion Task Force on Epidemiology and Prevention; National
Heart, Lung and Blood Institute; American Heart Association;
World Heart Federation; International Atherosclerosis Soci-
ety; and International Association for the Study of Obesity”.
Circulation 120 (2009): 1640-1645.

3. Ahmad N, et al. “Abdominal Obesity Indicators: Waist Circum-
ference or Waist-to-hip Ratio in Malaysian Adults Population”.
International Journal of Preventive Medicine 7 (2016): 82-86.

4. Fahed G, et al. “Metabolic Syndrome: Updates on Pathophysi-
ology and Management in 2021". International Journal of Mo-
lecular Sciences 23.2 (2022): 786-865.

5. Abiodun A, et al. “Prevalence of ECG abnormalities among
adults with metabolic syndrome in a Nigerian Teaching Hospi-
tal”. African Health Sciences 19.4 (2019): 2829-2838.

6. Belete R, et al. “Global prevalence of metabolic syndrome
among patients with type I diabetes mellitus: a systematic re-
view and meta-analysis”. Diabetology and Metabolic Syndrome
13 (2021): 25.

7. Osei K. “Metabolic syndrome in blacks: are the criteria right?”
Current Diabetes Reports 10.3 (2010): 199-208.

8. Osei K, et al. “Disparities in Cardiovascular disease and Type
2 Diabetes risk factors in Blacks and Whites: Dissecting racial
paradox of metabolic syndrome”. Frontiers in Endocrinology
(Lausanne) 31.8 (2017): 204.

9. Peer N, et al. “High prevalence of metabolic syndrome in the
Black population of Cape Town: The Cardiovascular Risk in
Black South Africans (CRIBSA) study”. European Journal of Pre-
ventive Cardiology 22.8 (2015): 1036-1042.

10. Gradidge PJ and Crowther NJ. “Review: Metabolic Syndrome
in Black South African Women”. Ethnicity and Disease 27.2
(2017): 189-200.

Citation: Eluwole Omotayo Alaba., et al. “Variability in the Prevalence of Metabolic Syndrome among People of African Ancestry; using Different

Diagnostic Criteria". Acta Scientific Nutritional Health 8.8 (2024): 90-99.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3721807/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3721807/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3721807/
https://pubmed.ncbi.nlm.nih.gov/19805654/
https://pubmed.ncbi.nlm.nih.gov/19805654/
https://pubmed.ncbi.nlm.nih.gov/19805654/
https://pubmed.ncbi.nlm.nih.gov/19805654/
https://pubmed.ncbi.nlm.nih.gov/19805654/
https://pubmed.ncbi.nlm.nih.gov/19805654/
https://pubmed.ncbi.nlm.nih.gov/19805654/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4910307/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4910307/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4910307/
https://dmsjournal.biomedcentral.com/articles/10.1186/s13098-021-00641-8
https://dmsjournal.biomedcentral.com/articles/10.1186/s13098-021-00641-8
https://dmsjournal.biomedcentral.com/articles/10.1186/s13098-021-00641-8
https://dmsjournal.biomedcentral.com/articles/10.1186/s13098-021-00641-8
https://europepmc.org/article/MED/20425583
https://europepmc.org/article/MED/20425583
https://www.frontiersin.org/journals/endocrinology/articles/10.3389/fendo.2017.00204/full
https://www.frontiersin.org/journals/endocrinology/articles/10.3389/fendo.2017.00204/full
https://www.frontiersin.org/journals/endocrinology/articles/10.3389/fendo.2017.00204/full
https://www.frontiersin.org/journals/endocrinology/articles/10.3389/fendo.2017.00204/full
https://pubmed.ncbi.nlm.nih.gov/25208906/
https://pubmed.ncbi.nlm.nih.gov/25208906/
https://pubmed.ncbi.nlm.nih.gov/25208906/
https://pubmed.ncbi.nlm.nih.gov/25208906/

Variability in the Prevalence of Metabolic Syndrome among People of African Ancestry; using Different Diagnostic Criteria

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Jin-Kee P, et al. “The relationship between distribution of
body fat mass and carotid artery intima-media thickness in
Korean older adults”. Journal of Physical Therapy and Science
27.10 (2015): 3141-3146.

Fezeu L., et al. “Metabolic syndrome in a sub-Saharan African
setting: Central obesity may be the key determinant”. Athero-
sclerosis 193.1 (2007): 70-76.

Kassi E., et al. “Metabolic syndrome: definitions and contro-
versies”. BMC Medicine 9 (2011): 48.

Tomiyama H., et al. “Influences of age and gender on results
of noninvasive brachial-ankle pulse wave velocity measure-
ment--a survey of 12517 subjects”. Atherosclerosis 166.2
(2003): 303-309.

Kim HK, et al. “Variable association between components of
the metabolic syndrome and electrocardiographic abnormali-
ties in Korean adults”. The Korean Journal of Internal Medicine
25.2 (2010): 174-180.

Kim SR, et al. “Diagnostic imaging in the management of
patients with metabolic syndrome”. Translational Research:
Journal of Laboratory and Clinical Medicine 194 (2018):1-18.

Lee S, et al. “Gender differences in metabolic syndrome com-
ponents among the Korean 66-year-old population with met-
abolic syndrome”. BMC Geriatrics 16 (2016): 27.

Liu PJ., et al. “Screening for Metabolic Syndrome Using an In-
tegrated Continuous Index Consisting of Waist Circumference
and Triglyceride: A Preliminary Cross-sectional Study”. Diabe-
tes, Metabolic Syndrome and Obesity 13 (2020): 2899-2907.

Kurpad SS,, et al. “Waist circumference correlates better with
body mass index than waist-to-hip ratio in Asian Indians”. The
National Medical Journal of India 16 (2003): 189-192.

Manaf MRA,, et al. “Prevalence of metabolic syndrome and its
associated risk factors among staffs in a Malaysian public uni-
versity”. Scientific Reports 11 (2021): 8132.

Yang YM,, et al. “An analysis of the associations between gen-
der and metabolic syndrome components in Korean adults: a
national crosssectional study”. BMC Endocrine Disorders 19.1
(2019): 67.

Maseko M., et al. “Obesity masks the relationship between
dietary salt intake and blood pressure in people of African
ancestry: the impact of obesity on the relationship between
sodium and blood pressure”. Cardiovascular Journal of Africa
29.3(2018): 172-176.

23.

24.

25.

26.

27.

28.

99

Ferdinand KC and Brown A. “Will the 2021 USPSTF Hyperten-
sion Screening Recommendation Decrease or Worsen Racial/
Ethnic Disparities in Blood Pressure Control?” JAMA Network
Open (2021): 3718.

Razzouk L and Muntner P. “Ethnic, gender, and age-related
differences in patients with the metabolic syndrome”. Current
Hypertension Reports 11.2 (2009): 127-132.

Okafor Christian I. “The metabolic syndrome in Africa: Cur-
rent trends”. Indian Journal of Endocrinology and Metabolism
16 (2012): 56-66.

Yanga F, et al. “Receiver-operating characteristic analyses of
body mass index, waist circumference and waist-to-hip ratio
for obesity: Screening in young adults in central south of Chi-
na”. Clinical Nutrition 25 (2006): 1030-1039.

Kruszynska E., et al. “Carotid Artery Stiffness in Metabolic
Syndrome: Sex Differences”. Journal of Diabetes, Metabolic Syn-
drome and Obesity 13 (2020): 3359-3369.

Slagter SN., et al. “Combined effects of smoking and alcohol on
metabolic syndrome: the Lifelines cohort study”. PloS One 9.4
(2014): e96406.

Citation: Eluwole Omotayo Alaba.,, et al. “Variability in the Prevalence of Metabolic Syndrome among People of African Ancestry; using Different
Diagnostic Criteria". Acta Scientific Nutritional Health 8.8 (2024): 90-99.


https://pubmed.ncbi.nlm.nih.gov/26633917/
https://pubmed.ncbi.nlm.nih.gov/26633917/
https://pubmed.ncbi.nlm.nih.gov/26633917/
https://pubmed.ncbi.nlm.nih.gov/26633917/
https://www.sciencedirect.com/science/article/abs/pii/S0021915006004886
https://www.sciencedirect.com/science/article/abs/pii/S0021915006004886
https://www.sciencedirect.com/science/article/abs/pii/S0021915006004886
https://bmcmedicine.biomedcentral.com/articles/10.1186/1741-7015-9-48
https://bmcmedicine.biomedcentral.com/articles/10.1186/1741-7015-9-48
https://www.atherosclerosis-journal.com/article/S0021-9150(02)00332-5/abstract
https://www.atherosclerosis-journal.com/article/S0021-9150(02)00332-5/abstract
https://www.atherosclerosis-journal.com/article/S0021-9150(02)00332-5/abstract
https://www.atherosclerosis-journal.com/article/S0021-9150(02)00332-5/abstract
https://www.kjim.org/upload/kjim-25-174.pdf
https://www.kjim.org/upload/kjim-25-174.pdf
https://www.kjim.org/upload/kjim-25-174.pdf
https://www.kjim.org/upload/kjim-25-174.pdf
https://pubmed.ncbi.nlm.nih.gov/29175480/
https://pubmed.ncbi.nlm.nih.gov/29175480/
https://pubmed.ncbi.nlm.nih.gov/29175480/
https://bmcgeriatr.biomedcentral.com/articles/10.1186/s12877-016-0202-9
https://bmcgeriatr.biomedcentral.com/articles/10.1186/s12877-016-0202-9
https://bmcgeriatr.biomedcentral.com/articles/10.1186/s12877-016-0202-9
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7443454/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7443454/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7443454/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7443454/
https://www.nature.com/articles/s41598-021-87248-1
https://www.nature.com/articles/s41598-021-87248-1
https://www.nature.com/articles/s41598-021-87248-1
https://bmcendocrdisord.biomedcentral.com/articles/10.1186/s12902-019-0393-0
https://bmcendocrdisord.biomedcentral.com/articles/10.1186/s12902-019-0393-0
https://bmcendocrdisord.biomedcentral.com/articles/10.1186/s12902-019-0393-0
https://bmcendocrdisord.biomedcentral.com/articles/10.1186/s12902-019-0393-0
https://pubmed.ncbi.nlm.nih.gov/29443353/
https://pubmed.ncbi.nlm.nih.gov/29443353/
https://pubmed.ncbi.nlm.nih.gov/29443353/
https://pubmed.ncbi.nlm.nih.gov/29443353/
https://pubmed.ncbi.nlm.nih.gov/29443353/
https://pubmed.ncbi.nlm.nih.gov/19278602/
https://pubmed.ncbi.nlm.nih.gov/19278602/
https://pubmed.ncbi.nlm.nih.gov/19278602/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3263198/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3263198/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3263198/
https://pubmed.ncbi.nlm.nih.gov/16884832/
https://pubmed.ncbi.nlm.nih.gov/16884832/
https://pubmed.ncbi.nlm.nih.gov/16884832/
https://pubmed.ncbi.nlm.nih.gov/16884832/
https://www.dovepress.com/carotid-artery-stiffness-in-metabolic-syndrome-sex-differences-peer-reviewed-fulltext-article-DMSO
https://www.dovepress.com/carotid-artery-stiffness-in-metabolic-syndrome-sex-differences-peer-reviewed-fulltext-article-DMSO
https://www.dovepress.com/carotid-artery-stiffness-in-metabolic-syndrome-sex-differences-peer-reviewed-fulltext-article-DMSO

