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syndrome among newly diagnosed hypertensive

patients
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Background: Cardiovascular disease risk factors have a tendency to cluster. The presence of such a cluster in an individual has
been designated the metabolic syndrome (MetS). There is a paucity of reports of the prevalence of MetS in hypertensive patients
in south east Nigeria. This study was undertaken to determine the prevalence of the metabolic syndrome (MetS) among newly
diagnosed hypertensive patients using the National Cholesterol Education Program Adult Treatment Panel Il (NCEP ATP Ill) criteria
in a tertiary healthcare centre in South East Nigeria. Materials and Methods: A population of 250 consecutive newly diagnosed adult
hypertensive patients (126 males and 124 females) was evaluated. Blood pressure and anthropometric measurements were done
using standardized techniques. After an overnight fast, blood samples were taken for glucose and lipid profile assays. The NCEP ATP
Il criteria were then applied for the diagnosis of MetS. Results: The prevalence of the MetS among the study population was 31.2%.
The sex-specific prevalences were 15.1% and 47.6% among male and female patients respectively. A large number of the patients
(40.4%) were at a high potential risk of developing the MetS as they already met 2 of the criteria. The MetS prevalence increased
progressively from 14.3% through 23.8%, in the patients aged 24-33years and 34-43 years, respectively to a peak (40.4%) among
those aged 44-53 years before declining in those aged 54-63 years (31.8%), 64-73 years (33.3%) and 74 years and above (20.6%).
Central obesity was the most common component of the MetS being present in 50.4% of patients (28.6% of males and 72.6% of
females). Of the other components, low HDL-C was present in 38.8% (26.2% of males and 51.6% of females), elevated FBS in 12.8%
(6.3% of males and 19.4% of females) and elevated triglycerides in 8.8% (11.9% of males and 5.6% of females). Conclusion: The
prevalence of the MetS is high among newly diagnosed hypertensive patients in Nnewi South East Nigeria. This underscores the
importance of routine screening of hypertensive patients for other cardiovascular disease risk factors.
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INTRODUCTION

Metabolic syndrome (MetS) is a cluster of multiple metabolic
abnormalities that increases the risk of cardiovascular
morbidity and mortality."? The cluster includes various
combinations of elevated blood pressure (BP), atherogenic
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dyslipidemia, obesity, abnormal glucose tolerance and
insulin resistance (IR)” as well as such other abnormalities
as pro-inflammatory and prothrombotic states.”! The
presence of the MetS is associated with an approximate
doubling of the risk of cardiovascular disease (CVD) and
mortality.** Similarly, in those without diabetes, the risk
of developing type 2 diabetes mellitus (T2DM) is increased
5-fold in the presence of MetS.PI'The central abnormality
for the MetS is central obesity, which in itself increases
the risk of IR.[

Hypertension is an important CVD risk factor with high
global prevalence.l! It is one of the most commonly
identified components of the MetS.*” When hypertension
and other metabolic risk factors co-exist in an individual,
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they potentiate one another leading to a synergism that
increases the total CVD risk well above that which results
from the sum of the individual risk factors.l'"”’ Recognition
of this fact has led to a reorientation with regard to risk
stratification and management of hypertension. Accordingly,
many current guidelines on hypertension diagnosis and
management emphasize that total CVD risk should be
quantified so that the type and intensity of treatment can
be tailored to the degree of overall risk rather than the
level of BP elevation alone.!""'? This approach maximizes
the cost-effectiveness of hypertension management. The
starting point of this therapeutic approach is the search
for, and identification of, the various CVD risk factors
in any individual presenting with any one of them. The
NCEP-ATP 1II criteria for the diagnosis of the MetS
were used in this study because of the ease of application
in our environment when compared with most other
criteria. The prevalence of MetS has become documented
in Nigeria in some recent studies with rates varying from
12.1% to 54.3%,* " but none came from Nnamdi Azikiwe
University Teaching Hospital Nnewi.

The aim of this study was to determine the prevalence of
MetS among patients with newly-diagnosed hypertension
seen at the Nnamdi Azikiwe University Teaching Hospital
(NAUTH) Nnewi. NAUTH is a tertiary hospital serving all
the towns of Anambra, parts of Imo, Delta and Enugu States.

MATERIALS AND METHODS

The study was conducted at the medical and general out-
patient clinics of Nnamdi Azikiwe University Teaching
Hospital NAUTH) Nnewi, Anambra state, South East
Nigeria. Patients seen at these clinics are aged 16 years
and above. A total of 250 consecutive newly diagnosed
hypertensive patients were recruited.

Clinical evaluation

Clinical evaluation was done on the first day of subjects’
presentation to the medical or general outpatient clinic.
The BP was measured in each arm using standard adult
arm cuff of a mercury-type sphygmomanometer (Accoson,
England) with the subject’s arm supported and at least 10
minutes after rest in the sitting position. The measurement
was repeated after 2 minutes. The average of the two
measurements obtained in each arm was taken as the
subject’s blood pressure.® Where there was a difference in
the BP between the two arms, the higher value was adopted.

Measurement of height was done to the nearest 0.01metres
using a stadiometer with the subject unshod, feet together,
arms by the sides and in a an erect posture on the stadiometer
foot-rest. Weight was measured to the nearest 0.5 Kg using

a weight scale with the subject wearing only light clothing.

Waist circumference (WC) was measured in a horizontal
plane midway between the inferior margin of the ribs
and the superior border of the iliac crest with the subject
standing erect, arms by the sides but away from the trunk,
abdomen bare and breathing normally. A non-stretchable
tape measure graduated in centimeters was used for the
measurement. The plane of the tape was parallel to the
floor and the tape was fitted snugly, but did not compress
the skin. The measurements were recorded to the nearest
0.5 cm as taken at the end of normal inspiration.

Laboratory evaluation

Blood samples for laboratory investigations were taken
during subjects’ second visit because of the requirement
for fasting, Thus subjects were instructed to carry out an
overnight (i.e. 9-12 hours) fast on the night preceding their
second visit. This instruction was given on their first day
of presentation to the clinic. All laboratory tests were done
in the Chemical Pathology laboratory of NAUTH, Nnewi.

Twelve milliliters (12 mls) of venous blood was drawn from a
vein in the antecubital fossa of each subject after an overnight
fast; 2mls for fasting blood sugar was placed in a fluoride
oxalate bottle and centrifuged at 100 revolutions per minute
for 5 minutes. The supernatant (plasma) was then separated
into the appropriate container for analysis (sugar estimation).
The remaining 10 mls of blood for lipid estimation was placed
in a sterile plain container. It was allowed to clot over 30
minutes, the serum separated and used for lipid estimation.
The samples were analyzed within 24 hours of collection or
stored in a deep freezer at a temperature of about-10"C and
analyzed within 2 weeks of collection.

Fasting blood glucose was determined by the glucose
oxidase method described by Trinder;" serum triglycerides,
total cholesterol, and HDL-C were determined using
enzymatic colotimetric methods described by Searcy.”
Allain e al*" and Burstein and Mortin® respectively. The
reagents were supplied in commercial test kits.

Definitions
Hypertension was defined as systolic BP = 140 mmHg
and/or diastolic BP = 90 mmHg!"®

The diagnosis of the MetS was based on the NCEP-ATP

1T working definition.” Using this definition, subjects wete

regarded as having MetS if they had any three or more of

the following conditions:

* High BP defined as systolic BP greater than or equal
to 130 mmHg and diastolic BP greater than or equal
to 85 mmHg.
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e High fasting blood glucose defined as fasting
blood glucose greater than or equal to 110 mg/dL
(6.1 mmol/L)

* Low HDL-C defined as plasma HDL-C less than 40
mg/dL (1.03 mmol/L) for males and less than 50 mg/
dL (1.3 mmol/L) for females.

* Abdominal obesity defined as WC greater than 102 cm
(40 inches) in males and greater than 88 cm (35 inches)
in females.

* Hypertriglyceridemia defined as fasting plasma
triglycerides greater than or equal to 150 mg/dL
(1.7 mmol/L) for both males and females.

Data analysis

Data was analyzed using the Statistical Package for Social
Sciences (SPSS) version 16.0 software (SPSS Inc., Chicago,
IL, USA).

Simple descriptive statistics was used to present the
demographic characteristics. The student t-tests were
used to compate continuous variables, and Chi-square (y?)
tests were used to compare categorical variables. Other
associations were evaluated with Spearman’s correlation
coefficient.

A Pvalue of <0.05was considered statistically significant.

Ethical considerations

Ethical clearance was obtained from the Nnamdi
Azikiwe University Teaching Hospital Ethical Committee
(NAUTHECQ).

REsuLTS

Out of the 250 newly diagnosed hypertensive adult subjects,
there were 126 males and 124 females (ratio 1.02:1). The
mean age of the subjects was 58.2 = 12.5 years, with males
being older than females (59.4 * 13.5 years and 57.6 £
11.2 years respectively), though the difference in age was
not statistically significant (P = 0.3). The mean values of
various anthropometric, clinical and biochemical vatiables
measured are summarized in Table 1.

The prevalence of the five parameters for diagnosing MetS
according to the NCEP-ATP III criteria is illustrated in
Table 2. Central obesity showed the highest prevalence
being present in more than half (50.4%) of all the subjects,
followed by low HDL-C which was seen in more than
a third (38.8%) of the subjects. Abnormally elevated
FBS was present in 12.8% of participants. Each of
these three parameters was significantly more prevalent
among females than males (P<0.001, <0.001, <0.002
respectively). Elevated TG, which was the least prevalent

Table 1: Mean values of anthropometric, clinical and
biochemical variables in the subjects

Variable All subjects  Males Females t P
mean+SD mean+SD mean+SD value
Age (years) 58.2+125 594+135 576+11.2 11 0.3
Systolic BP 168 + 19 166 + 17 170+ 20 -5 041
(mmHg)
Diastolic BP 99 £ 12 101+ 12 98 £ 11 21 0.04
(mmHg)
Height (m) 1.62+£0.09 1.69+0.07 156+0.07 13.8 <0.001
Weight (kg)  76.1+16.5 785+148 73.6+17.8 24 0.02
BMI (kg/m?)  28.8+5.8 27.63+491 29.98+6.46 -3.2 0.001
WC (cm) 96.4+13.4 970+129 957+14.0 0.8 0.5
FBS 50+1.2 497+1.08 5.07+1.22 -0.7 0.5
(mmol/L)
TG (mmol/L) 1.23+0.32 1.23+0.33 1.24+0.31 -0.2 0.9
HDL-C 1.25+0.27 1.20+0.26 1.30+0.27 -3.0 0.003
(mmol/L)
LDL-C 3.00+0.82 2.75+0.84 3.26+0.73 -5.1 <0.001
(mmol/L)
TC (mmol/L) 4.83+0.95 4.54+0.96 5.13+0.86 -5.2 <0.001
Uric acid 289+78 276.5+65.1 301.0£88.0 -2.5 0.01
(umol /L)

BMI: Body mass index, BP: Blood pressure, WC: Waist circumference,
FBS: Fasting blood sugar, HDL-C: High density lipoprotein cholesterol,
LDL-C: Low density lipoprotein cholesterol, TC: Total cholesterol,

TG: Triglycerides

Table 2: Prevalence of the different components of the
MetS among the subjects

NCEP-ATP Il All subjects Males Females 2 P
Criterion n (%) n (%) n (%)

Elevated BP 250 (100) 126 (100) 124 (100) - -
Increased WC 126 (50.4) 36 (28.6) 90(72.6) 44.28 <0.001
Elevated FBS 32 (12.8) 8(6.3) 24(19.4) 9.47 0.002
Low HDL-C 97 (38.8)  33(26.2) 64(51.6) 15.91 <0.001
Elevated TG 22 (8.8) 15(11.9) 7(5.6) 3.05 0.08

NCEP-ATP III: National Cholesterol Education Program-Adult Treatment Panel Ill,
BP: Blood pressure, WC: Waist Circumference, FBS: Fasting blood sugar, HDL-C:
High density lipoprotein cholesterol, TG: Triglycerides

of the 5 parameters (present in 8.8% of the subjects),
however, showed a higher prevalence in males than females
(11.9% and 5.6% respectively) though the difference
lacked statistical significance P=0.08. All the subjects were
hypertensive hence they all met the criterion of elevated
blood pressure = 130/85 mmHg,

Table 3 shows that 31.2% of the newly diagnosed
hypertensive adult subjects studied met the NCEP-ATP
III criteria for the diagnosis of MetS, with a more than
3-fold higher prevalence among females than males (23.6%
vs. 7.6%). Also a large proportion of the subjects (40.4%)
were at a high potential risk of developing the MetS since
they already met 2 of the NCEP-ATP III criteria.

The relationship between the prevalence of MetS and age
is shown in Table 4 and Figure 1. The prevalence increased
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Table 3: Number of NCEP-ATP lll criteria met by

participants
No of NCEP- All Males Females X2 P
ATP lll criteria subjects n (%) n (%)
met n (%)
1 71(28.4) 58(46.0) 13(10.5) 28.52 <0.001
2 101 (40.4) 49(38.9) 52(41.9) 0.09 0.8
3 63(25.2) 15(11.9) 48(38.7) 17.29 <0.001
4 12(4.8) 4(3.2) 8 (6.5) 1.33 0.2
5 3(1.2) 0(0) 3(2.4) - -
3 or more 78(31.2) 19 (15.1) 59 (47.6) 30.76 <0.001
Total 250 (100) 126 (50.4) 124 (49.6)
Table 4: Metabolic syndrome and age
Age group MetS MetS X2 P

presentn absentn

(%) (%)
24-33 1(14.3) 6 (85.7) 3.57 0.06
34-43 5(23.8) 16 (76.2) 5.76 0.02
44-53 21(40.4) 31(59.6) 1.92 0.2
54-63 28 (31.8) 60 (68.2) 10.80 0.001
64-73 16 (33.3)  32(66.7) 6.15 0.01
74 and older 7 (20.6) 27 (79.4) 11.77 0.001
Total 78 (31.2) 172 (68.8)
30
25 7
20 ’;’,"' 3
15 h
“\\‘ ~#—Column2
10 A\
5
'1:5”'”/
24-33 34-43 44-53 54-63 64-73 74 and older

Figure 1: Frequency of metabolic syndrome in various age groups

progressively from the youngest age group up to a peak in
the 54-63 years age group before declining slightly in those
aged 64-73 years, and declined even further in those aged
74 years and above. There was thus a non-linear increase
in MetS rate with increasing age, though this association
was not statistically significant (y*=5.4, P=0.4

DiscussioN

The prevalence of MetS was high among the newly
diagnosed hypertensive subjects (31.2%), which is consistent
with previous reports from eatlier studies in Nigeria®! and

other parts of the wotld.”** The high prevalence may
imply that individuals with hypertension tend to have
more clustering of other metabolic abnormalities than the
general population.

The prevalence in the index study is comparable to the
34.7% reported by Ulasi ¢z @/ among hypertensive
subjects in a semi-urban population in Enugu, South East
Nigeria.”” Though they used the IDF criteria in their
study, the closeness of the findings by Ulasi ¢z a/, to those
of the present study may reflect the probable similarity
in the characteristics of their hypertensive cohorts with
those in the present study. This is so because Enugu and
Nnewi are near each other and their inhabitants have many
socio-demographic and other characteristics in common as
both belong to the South-East zone of Nigeria occupied
by Igbo speaking people.

The much higher rates of MetS among diabetic Nigerians
as reported by Adediran e 4" in Sagamu, South west
Nigeria (25.2%) and Isezuol' in Sokoto, North west
Nigeria (54.3%), suggest that the clustering of CVD risk
factors tends to be more frequent among diabetic than
hypertensive patients. This observation is in keeping
with reported strong association between the MetS and
T2DM (MetS is associated with a 5-fold increase in the
risk of developing T2DM)!"?l which partly explains the
classification of T2DM as a CVD risk equivalent by the
NCEP-ATP IILH

In Kuwait, a rate of 34% was reported among hypertensive
patients in a primary care clinic by Sorkhou ez a/*! while
prevalence rates of 30.2% and 37% were reported by
Cuspidi e al,?"" and Mule ez al?¥ respectively among
untreated hypertensive patients. It is possible that the
close similarity in the findings in these studies with that of
the present study reflect the near-identical methodological
approaches - the use of NCEP-ATP III criteria and
patients with newly diagnosed hypertension. However,
much higher MetS rates were reported by Bartios ez a/*!
in Spain, Ford es a/™ in the United States and Yasein
et al,PY in Jordan (52%, 62.9%, and 52% respectively). The
higher prevalence of MetS in these studies may be partly
accounted for by the fact that they were conducted in more
affluent countries where the prevalence of obesity (which
is the main driving force for the MetS) is higher, and the
diets more atherogenic.’>”! Racial factors may also partly
account for the difference in prevalence. For example Saad
et al?! in a study to investigate the relationship between BP
and IR among various ethnic groups reported a positive
relationship among Caucasians but not among Blacks or
Pima Indians. In addition, Black Afticans are known to
have lower adipose tissue mass for the same BMI than
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Caucasians.” The finding of significantly higher prevalence
of MetS among Caucasian and Hispanic men than in their
Black counterparts, as well as among Hispanic women
than in their Black counterparts in the Third United
States National Health and Nutrition Evaluation Study
(NHANES I1II), seem to suggest that cthnicity may be
important in determining the rate of MetS.P"!

The prevalence of MetS was more than three times higher
in females than males (23.6% and 7.6% respectively) in the
present study. This finding is consistent with the reported
pattern of MetS prevalence in the general population
in Nigeria.””! Several other studies reported a higher
prevalence in females than in males.?****1% A few studies
however reported equal prevalence between the genders")
ot even a male preponderancel " which may probably be
due to differences in methodology. In the NHANES 111,
the overall difference in prevalence between males and
females was small (24% vs. 23.4%). However, among the
African-Americans, who belong to the same racial group
as the cohort in the present study, the prevalence was 50%
higher in females (20.9%) than in males (13.9%).” The
gender difference in prevalence of MetS may be due to
the higher prevalence of obesity in females than in males
and also the relatively sedentary lifestyle of women, in this
part of the wotld, due in part to cultural and social barriers.
More importantly rapid urbanization and acquisition of
western life style have resulted in decreased physical activity
and increased calorie intake.

Central obesity was the most common component of the
MetS among the participants in the present study (50.4%).
The identification of obesity as the most frequent component
of the MetS had previously been reported by Ulasi ef a/*!
among the hypertensive cohort in their study population. A
similar finding had been reported in several other African
studies.’**!I Fezeu e# a/*" in Cameroon reported that central
obesity was more highly associated with components of
the MetS than was homeostasis model assessment for IR
(HOMA-IR), and went further to conclude that central
obesity was likely to be the key determinant of the prevalence
of MetS in sub-Saharan Africa.

The prevalence of MetS has been reported in numerous
studies to increase progtessively with increasing age.?#*%!
In the present study, the prevalence increased progressively
from the youngest age group up to a peak in the 54-63 years
age group before declining slightly in those aged 64-73 years
and declining even further in those aged 74 years and above.
Ulasi ¢t al* reported a similar pattern in nearby Enugu,
while Kelliny ¢# 4/’ reported a similar finding among their
male subjects only. The reason for this may be due to the
fact that advancing age affects all levels of pathogenesis

which likely explains why the prevalence of MetS rises
with advancing age. For example aging is associated with
evolution of insulin resistance, other hormonal alterations,
and increases in visceral adipose tissuel* all of which are
important in the pathogenesis of the MetS.

The age-related loss of body fat has been adduced as a
possible reason for the decline in MetS rate among the
oldest groups.”! Again it is possible that individuals with
multiple metabolic risk factors suffer increased CVD
mortality relatively early in life so that fewer of them survive
to reach old age, thus partly explaining the lower prevalence
of MetS in the oldest age groups.

CoONCLUSION

Our study showed a high prevalence of MetS among newly
diagnosed hypertensive subjects. In view of this there is
the need to screen all hypertensive patients for the other
abnormalities that constitute the syndrome at the time of
diagnosis. This will form a firm basis to prescribe lifestyle
measures with or without pharmacologic therapy that
will address these abnormalities holistically. More studies
would be necessary to clucidate the extent of CVD risk
associated with the diagnosis of the MetS in Nigerians and
Blacks in general.
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