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Abstract Background: Cardiovascular disease in adulthood could have its origin in childhood and adolescence through
the development of certain risk factors early in life. This study aims to determine the prevalence of cardiovascular risk factors,
and identify it socio-demographic and behavioural predictors among adolescents. Methodology: The study was carried out
in Ekiti State, Southwest Nigeria. It employed a cross-sectional analytical study design. A total of 800 In-school
adolescents (age 10-19yrs) were selected from secondary schools across the State using Multistage sampling technique.
Modified STEP instrument was used for data collection. SPSS version 20 was used for statistical analysis. Chi-square test
and Multiple logistic regression were used to assess the association. Level of significance was set at P<0.05. Results: A total
of 737 adolescents completed the study (Response rate of 92.1%). About 10.6% of the respondent were hypertensive, 7.1%
were overweight/obese, 9.7% had impaired fasting glucose, 24.6% had abnormal lipid profile, while about 36.4% of the
respondents had ‘at least one CVRF’ (AOCVREF). Place of residence (Adjusted OR ., =4.7, 95% CI=3.3 to 6.7), Intake of
snacks/fast food (Adjusted OR Loy intake=0.6, 95% CI=0.4 to 0.8) and level of physical activity (Adjusted ORpigr=0.3, 95%
CI=0.2 to 0.4) were the significant predictors of cardiovascular risk. Conclusion: More than a third of the adolescents had at
least one cardiovascular risk factor, while levels of physical activity, intake of snacks/fast-food and place of residence were
its independent predictors.
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attack and stroke, do not usually emerge until adulthood,
cardiovascular risk factors such as hypertension,
overweight/obesity, pre-diabetes/diabetes and dyslipidemia
are often present during childhood and adolescence [6-8].
There is a growing evidence demonstrating that CVD risk
factors present during childhood/adolescence may persist
into adulthood- a phenomenon known as ‘tracking’ of the
risk factors [9].

Recent report estimated that about 34% of adolescents in
the United States of America were overweight/obese, 23%
had impaired fasting glucose/diabetes, about 22% had
abnormal lipid profile, while about 14% were hypertensive
[8]. However, previous studies in Nigeria has reported a
prevalence range of 0.1-17.5% for adolescent hypertension
[4, 10-13], about 0 -9.4% for obesity [14-17], about 17% for
impaired fasting glucose [18] and about 33% for
dyslipidemia [19].

Most of the previous studies in Nigeria have concentrated
on a single cardiovascular risk factor and have also

1. Introduction

It is estimated that about 30% of all global deaths are due
to CVD [1]. CVD is rapidly emerging as a public health
challenge in developing countries accounting for 80% of
deaths from chronic diseases and 87% of related disability
currently recorded in these countries [2]. This situation has
been predicted to grow worse [3].

The rise in CVD is mostly due to a rise in key risk factors,
mainly hypertension and overweight/obesity [4]. The rise in
the prevalence of overweight/obesity has been largely
attributed to the more sedentary lifestyle and nutrition
transition. There has been a shift in the patterns of diet and
physical activity towards unhealthy foods higher in fat,
sugar and energy, and low in fruit and vegetable and fibres,
alongside more sedentary lifestyles [5].

Although overt manifestations of CVD such as heart

* Corresponding author:

eyitayoe@yahoo.com (Eyitayo E. Emmanuel)
Published online at http://journal.sapub.org/health
Copyright © 2017 Scientific & Academic Publishing. All Rights Reserved

neglected biochemical analysis of the lipid profile and
fasting blood sugar of the adolescents [11, 20, 21]. This
biochemical analysis which has been omitted in most of the
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previous studies, has been recommended by the WHO as an
important step in the surveillance of cardiovascular risk
factors in developing countries [22], especially when the
full cardiovascular risk profile is desired.

The objective of this study is to determine the prevalence
as well as the clustering of CVRFs among adolescents in
Ekiti State. It will also identify the socio-demographic and
behavioural predictors of the presence of cardiovascular risk
among adolescents. It is expected that the findings of this
study will help to guide the development of health policy and
preventive strategies that are essential towards combating the
menace of cardiovascular disease in Nigeria.

2. Methodology

The study was carried out in Ekiti State, Southwest
Nigeria. There are 16 Local Government Areas (LGAs) in
the state. The study population consisted of in-school
adolescents (age 10-19yrs) selected from public and private
secondary schools across the State. Cross-sectional
analytical study design was used for the study.

A total of 800 adolescents were recruited for the study
using Multistage sampling technique. In stage-1, the sixteen
LGAs in the state were stratified into predominantly urban
and predominantly rural LGAs and two LGAs were picked
from each stratum. In stage-2, two secondary schools were
selected from each of the LGAs selected in stage-1. While
in stage-3, 100 consenting adolescents were selected from
each school.

Respondents were apparently healthy secondary school
adolescents between the ages of 10-19 years. Only
adolescents who assented to participate and presented a
written informed consent from their parents were included
in the study. Pregnant adolescents, those on hormonal
contraceptives and those on chronic steroid therapy, were
excluded from the study. Interview was facilitated by
trained interviewers.

The anthropometric measurements were taken by nurses
and medical doctors. Height was measured using
stadiometer, while weight was measured using electronic
weighing scales Seca model. Weight was recorded in
kilograms while height was recorded in metres. BMI was
calculated by dividing the weight (in Kg) by the square of
the height (in metres). BMI greater than or equal to the 95th
percentile for age and sex was considered as obesity, while
BMI between 85th and less than 95th percentile was
regarded as overweight [23, 24].

Blood pressure (BP) of each subject was measured
throughout the study with the same brand of an electronic
sphygmomanometer (OmronRHEM-907) of appropriate
cuff sizes in sitting position using the right arm after about
15 minutes rest. Three consecutive measurements were
obtained 5 minutes apart and the values were expressed in
millimeter of mercury (mmHg).

Subjects were advised to fast for 10 -14 hrs overnight.
About 7.5 mls of venous blood was drawn using aseptic

procedure, 2.5 mls and Smls were subsequently dispensed
into fluoride oxalate and lithium heparin specimen bottles
respectively. Blood sample from each of the bottles was
centrifuged at 3000g for about 5 minutes. Plasma from
lithium heparin bottle was kept frozen till analysis and used
for the analysis of lipid profile (Fasting Plasma Total
Cholesterol, High Density Lipoprotein-Cholesterol and
Triglyceride. Low Density Lipoprotein-Cholesterol was
calculated using Freidwald,s formular [25], Plasma from
fluoride oxalate bottles was used for fasting plasma glucose.
Plasma glucose and lipid profile were analysed using ready
to use commercial kits manufactured by Randox laboratotry,
Aldren, USA.

Ethical approval for the study was obtained at the Federal
Teaching Hospital, Ido-Ekiti. Parental consent was obtained
in addition to permission of the adolescents and the State
Ministry of Education prior to the study.

2.1. Outcome Measures

Participant were described as hypertensive if either or both
the systolic and diastolic BP is / are greater than the 95"
percentile for age, sex and height or if they were on any
antihypertensive drugs during the time of the survey [21].
Fasting plasma glucose from 5.6mmol/l to 6.9mmol/l were
classified as impaired fasting glucose, while values greater
than or equal to 7mmol/l was regarded as diabetic [26]. BMI
greater than or equal to the 85™ percentile for age and sex
was considered as overweight/obesity, while BMI between
85™ and less than 95™ percentile was regarded as overweight,
BMI equal or greater than the 95" percentile for age and sex
was regarded as obesity [27]. Total cholesterol less than
5.1mmol/l, triglycerides less than 1.7mmol/l, LDL-C less
than 3.3mmol/l and HDL-C greater than 1.0mmol/l were
regarded as normal [28]. Communities with population
greater than 50,000 were regarded as urban, while those with
population less than 20,000 were regarded as rural.

Physical activity level was determined using the scores
from the physical activity section of the questionnaire (this
section was adapted from the Fels physical activity
questionnaire). Respondents were classified based on the
total score into either low physical activity level if they
scored less than 8, or moderate/High level if they scored 8
and above [21, 29]. Respondents were classified as smokers
(current daily and occasional smokers), or non-smokers [30].
Daily consumption of at least a serving of fast foods/snacks
daily on 3 or more days/week was regarded as high intake
[31]. Consumption of at least a serving of sugar-sweetened
beverages/soft drinks daily on 3 or more days/week was
regarded as high intake of SSB/soft drinks [32, 33]. Daily
consumption of five or more servings of fruits and
vegetables was classified as ‘adequate’, while consumption
of less than five servings of fruits and vegetables daily was
classified as ‘inadequate’. Those with intake of 2 or more
standard units of alcohol daily or intake of 5 or more unit on
a single occasion were regarded as High/ at risk drinkers
while, those with no history of alcohol consumption and
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those with intake less than 2 units of alcohol daily were
regarded as No/Low risk group [34].

SPSS version 20 was used for statistical analysis.
Chi-square test was used to assess the association between
socio-demographic/behavioural variables and the presence
of ‘at least one cardiovascular risk factors’ (AOCVREF),
while multiple logistic regression was used to identify
independent predictors of the presence of AOCVRF.

3. Results

A total of seven hundred and thirty seven adolescents
participated in the study (Response rate of 92.1%). About
49% of the respondents were in the age group of 10 to

l4years, while about 55% were females. As expected,
majority (88.7%) of the respondents were Yoruba while
about 87.2% were Christians. About 51.6% were residing in
rural areas as shown in table 1.

As shown in figure 1, about 10.6% of the respondent were
hypertensive, 7.1% were either overweight or obese, while
none of the participants had diabetes. However, about 9.7%
of respondents had impaired fasting glucose, while abnormal
lipid profile was reported in about 24.6% of the respondents.
Summarily, about 36.4% of the respondents had AOCVREF.

Highest no of risk cluster was the simultaneous presence
of 3 CVRFs which was seen in about 2.2% of the
respondents, while none of the respondents had simultaneous
presence of more than 3 CVRF as shown in table 1.

Table 1. Respondents Socio-demographics and the number(s) of cardiovascular risk factors among respondents (n=737)

Variables Socio-demographics Frequency Percent
Age group 10-14yrs 361 49.0
15-19yrs 376 51.0
Gender Male 329 44.6
Female 408 55.4
Place of Residence Urban 357 48.4
Rural 380 51.6
Tribe Yoruba 654 88.7
Others 83 11.3
Religion Christianity 643 87.2
Islam 94 12.8
Total numbers of cardiovascular risk present
No CVRF 469 63.6
Only 1 CVRF 199 27.0
Only 2 CVRFs 53 7.2
Only 3 CVRFs 16 2.2
Only 4 CVRFs 0.0
All 5 CVRFs 0.0
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Figure 1. Prevalence of the major cardiovascular risk factors (n=737)
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The commonest risk factor was abnormal lipid profile
(24.6% of respondents had it), while 6.4%, 6.9% and 2.7% of
the respondents had high levels of cholesterol, LDL, and
Triglycerides respectively and about 12.9% had Low HDL
as shown in figure 2.

Table 2a revealed that, among the socio-demographic
factors examined, only the place of residence was
statistically significantly associated with the presence of
AOCVREF in the respondents (x*=109.139, P<0.001). As
shown in table 2b, all the behavioural factors assessed in the
study were significantly associated with the presence of
AOCVREF in the respondents at bivariate level of analysis.
Lower proportion (22.1%) of those with moderate to high
level of physical activity had AOCVRF compared to 63.6%
among those with low physical activity level (x’=123.830,
P<0.001). Similarly, lower proportion of those with the

following behavioural factors had AOCVRF in the study;
‘adequate fruits and vegetable consumption (3’=5.771,
P=0.016), Low intake of snacks/fast foods (}*=35.655,
P<0.001), those with Low intake of sugar-sweetened
beverages/soft-drinks  (x*=4.864, P=0.027), those with
No/Low intake of alcohol (3’=17.224, P<0.001) and those
who were none smokers (x*=16.916, P<0.001).

Multiple logistic regression (shown in table 3) however
revealed that those residing in Urban areas were about 4.7
times more likely to have AOCVRF compared to those in
rural areas (AOR=4.7, 95% CI=3.3 to 6.7). Those with Low
intake of snacks/fast food and those with moderate/high level
of physical activity were less likely to have AOCVRF
(AOR=0.6, 95% CI=0.4 to 0.8 and AOR=0.3, 95% CI=0.2 to
0.4 respectively).

General lipid profile 4.6 754
Triglyceride P 97.3
oL P 93.1
HDL 12.9 87.1
Total Cholesterol P 93.6
0 20 40 60 80 100
B Normal M Abnormal %

Figure 2. Distribution of the respondents Lipid profile

Table 2a. Association between socio-demographic factors and the presence of at least one cardiovascular risk factor in respondents

AOCVRF ) o
Variables N=737 1-Statistics Phi/ Cramer V
Socio-demographic No Yes n (df) P-Value
P-Value
f(%) (%)

Urban 159(44.5%) 198(55.5%) 357 109.139 -0.385
Place of residence Rugal 310(81.6%) 70(18.4%) 380 1 0.385
' ’ <0.001 <0.001
10-14yrs 218(60.4%) 143(39.6%) 361 3.227 -0.066
Age group 15-19yrs 251(66.8%) 125(33.2%) 376 ! 0.066
' ’ 0.072 0.072
Male 221(67.2%) 108(32.8%) 329 3213 0.066
Sex Female 248(60.8%) 160(39.2%) 408 ! 0.066
' ’ 0.073 0.073

df=degree of freedom, phi=phi-coefficient
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Table 2b. Association between behavioural factors and the presence of at least one cardiovascular risk factor in respondents

AOCVRF 5 o
Variables N=737 ) X -Szztfl)stlcs Phi/ Cramer V
Behavioural factors No Yes P-Value
%) %) P-Value
Moderate/High 377(77.9%) 107(22.1%) 484 123.830 0.410
Physical activity level Low 92(36.4%) 161(63.6%) 253 1 0.410
<0.001 <0.001
Fruits and vegetable Adequate 34(81.0%) 8(19.0%) 42 5.771 0.088
intake Inadequate 435(62.6%) 260(37.4%) 695 0. ; 16 g:g?:
Low 220(76.9%) 66(23.1%) 286 35.655 0.220
Snacks consumption High 249(55.2%) 202(44.8%) 451 1 0.220
<0.001 <0.001
Low 232(67.8%) 110(32.2%) 342 4.864 0.081
Sugar sweetenefi | 0.081
beverages / soft drinks High 237(60.0%) 158(40.0%) 395 0.027 i
No/Low intake 462(65.1%) 248(34.9%) 710 17.224 0.153
Alcohol consumption 1 0.153
Risky intake 7(25.9%) 20(74.1%) 27 <0.001 <0.001
No 465(64.9%) 252(35.1%) 717 16.916 0.152
Smokers Yes 4(20.0%) 16(80.0%) 20 ! 0152
<0.001 <0.001
df=degree of freedom, phi=phi-coefficient.
Table 3. Independent Predictors of the Presence of AOCVRF (Multiple Logistic Regression)
95% C.Lfor EXP(B)
Variables in the Model B Wald df  P-value Exp(B)
Lower Upper
Place of residence
Urban® vs Rural 1.550 0.178 75.763 1 0.000 4713 3.324 6.682
Snacks / Fast food intake
Low" vs High intake -0.567 0.191 8.839 1 0.003 0.567 0.390 0.824
Sugar sweetened beverages/ soft-drinks
Low"® vs High intake -0.160 0.180 0.790 1 0.374 0.852 0.599 1.212
Physical activity level
Moderate/High® vs Low level -1.372 0.182  56.703 1 0.000 0.254 0.177 0.362
Fruits & Vegetable consumption
Adequate® vs Inadequate intake -0.060 0.489 0.015 1 0.903 0.942 0.361 2.458
Alcohol consumption
No/Low® vs High intake -0.599 0.755 0.628 1 0.428 0.550 0.125 2416
Smoking status
Non-smokers® vs Smokers 0.254 0.770 0.109 1 0.742 1.289 0.285 5.834

R~ Reference category, B= Regression coefficient, AOR= Adjusted Odds ratio, CI= confidence interval, vs=versus

4. Discussion

The prevalence of hypertension in the study was 10.6%
which is within the prevalence range (0.1-17.5%) reported
by most of the previous studies among adolescents in
Nigeria [11, 13, 35]. This prevalence is similar to the rate
reported among Mexican adolescents [36]. The implication
of this finding is that the prevalence of hypertension in this
study is high and it calls for concern. Since hypertension

has been shown to track with age, as adults, these
adolescents with hypertension will have a higher risk of
developing cardiovascular disease if left undiagnosed/
untreated [36].

The prevalence of overweight/obesity (BMI>85™
percentile for age and sex) was found to be 7.1% in this study,
while 1.9% of the respondents had BMI>95™ percentile for
age and sex (obesity). This is consistent with most of the
previous studies on the prevalence of obesity among
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Nigerian children and adolescents which gave a range
between 0 to 4% [14-16]. Overweight/obesity especially in
childhood and adolescence, is seeing mainly as the fuel for
the epidemic of many of the chronic non communicable
diseases [37].

Diabetes was not found among the adolescents. However,
the prevalence of impaired glucose was 9.7%. This
prevalence is lower than the results obtained recently by Jaja
et al in Port Harcourt, Nigeria, where they got a prevalence
of 17% for impaired fasting glucose among adolescents in
Port Harcourt. The difference could be due to the fact that
Port Harcourt is an urban city whereas the current study was
done in rural and urban areas of Ekiti State [18].

Abnormal lipid profile was found in almost a quarter
(24.6%) of the respondents. The prevalence of
hypercholesterolemia in this study was 6.4% and that of low
HDL was 12.9%. The commonest lipid abnormality in this
study was low HDL, this is in agreement with most other
studies in Nigeria and other countries [19, 38, 39]. However,
it is note-worthy that the prevalence of HDL in these studies
above were higher than that obtained in the present study.
The observed difference may be due to lifestyle differences
between the study groups and may be a subject of subsequent
studies. Odey et al concluded that the prevalence of
abnormal lipid profile was rising towards values seen in
developed countries, hence this is a wakeup call to action
[19].

A major finding in this research was the presence of
AOCVREF in almost a third (36.4%) of the respondents.
Though this prevalence is rather high, it is however lower
than what was reported by Odunaiya ef al in their study
among adolescents in a neighbouring state [40]. Studies
have suggested that the high prevalence of CVRFs among
adolescents could be due to the adoption of unhealthy
lifestyles in childhood and adolescence [14, 15, 21].

This study also revealed that more than half of those
residing in the urban areas had at least one cardiovascular
risk factor compared to only about one fifth seen in the rural
area (x*=109.139, P<0.001). This report that CVRFs are
commoner in urban population is in agreement with the
reports from most of the other studies. It thus implies that
urbanization and westernization with the consequent
changes in the traditional lifestyle which are more
prominent in urban areas could be the major drivers of
increasing prevalence of cardiovascular risk.

Concerning behavioural factors however, about half
(47.6%) of the respondents had low level of physical activity
in this study. This is slightly higher than the average
prevalence of physical inactivity reported in Nigeria and
some other countries [37, 41] but lower than the average
prevalence of physical inactivity in high-income countries
[30, 42, 43]. It was also shown that those with low levels of
physical activities were more likely to have AOCVRF
compared to those with moderate-high level of physical
activity. Above findings are in agreement with some of the
previous studies that physical inactivity increases the
chances of developing cardiovascular disease and that

sedentary lifestyle is becoming more prevalent among
adolescents [1, 44-47].

The strength of this study is the assessment of multiple
cardiovascular risk factors including biochemical factors
such as lipid profile and plasma glucose, in the same
individual. The non-inclusion of the out of school
adolescents may reduce the external validity of this study
and is therefore a limitation of this study.

5. Conclusions

Almost a third of the adolescents had at least one
cardiovascular risk factor, while the prevalence of the
various CVRFs were generally high in the study. Identified
correlate of the presence of cardiovascular risk in the
adolescents were Low levels of physical activity, high intake
of snacks/fast-food and urban residence.
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