= I!J!L'J&!IB International Fournal of Bealth Sciences and Veseareh
www.ijhsr.org ISSN: 2249-9571

Review Article

Cardiovascular Disease Risk Factors among
Secondary School Students: A Review

John Amoah?, Dr. Salmiah M. Said®, Lekhraj Rampal®, Rosliza A. Manaf*,
Normala Ibrahim®, Dr. Lordina Amoah®

'PhD Candidate, 2Medical Lecturer, *Professor, Medical Lecturer, *Assoc. Professor, Medical Lecturer, *Assoc.
Professor, Medical Lecturer
Department of Psychiatry, Faculty of Medicine and Health Sciences, Universiti Putra Malaysia
®Lecturer, University of Ghana Business School, Ghana

Corresponding Author: John Amoah

ABSTRACT

Background: Cardiovascular diseases (CVDs) are the number one cause of death worldwide. An
estimated 17.5 million people died worldwide in 2012 due to CVDs, representing 31% of all global
deaths. In Ghana, CVVDs were responsible for 14% of institutional deaths. Risk factors for coronary
heart disease and stroke begin in childhood that develops in adulthood. The aim of this paper is to
review CVD risk factors among secondary school students, prevalence and primary prevention of the
disease.

Methods: Detailed English-language literature search published between 2001 to present was
conducted from Pub Med, Google Scholar and Cochrane library that identified ninety five published
articles in exploring CVD risk factors among adolescent secondary school students. Eighty two of the
papers were research articles from Ghana, Sudan, Congo, Nigeria, USA, UK, China, Canada, Turkey,
Holland, and Poland, while thirteen were reports from World Health Organization (WHO), Institute of
Medicine (IOM), Ghana Ministry of Health, and Ghana Health Service.

Results: Most of the studies found that risk factors associated with CVVDs among students included:
physical inactivity, unhealthy diet, smoking, and alcohol. The studies also showed that these risk
factors begin in childhood and accelerate during the adolescent age. These lead to overweight, obesity
and hypertension and subsequently to CVDs in adulthood. Also, students are becoming hypertensive,
though the condition was thought to affect people in their adulthood.

Conclusion: Cardiovascular diseases are the leading cause of death in Ghana and worldwide, and risk
factors of the disease are seen among secondary school students. Awareness and understanding risk
factors could help public health professionals and the Ghana Health Service develop the appropriate
interventions that will be targeted towards these populations.

Keywords: Risk factors of CVDs, prevalence, secondary school students, adolescents, prevention,
Ghana

BACKGROUND deaths.”” The disease affects a third of adult

According to the World Health population in the world making it the largest
Organization  (WHO), cardiovascular epidemic ever known to mankind.!
diseases (CVDs) are the number cause of  Sub-Saharan Africa was the only WHO
death worldwide.!  An estimated 17.5 region where CVD-related deaths increased
million people died worldwide in 2012 due significantly between 1990 and 2013 and
to CVDs, representing 31% of all global
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has since become the leading cause of CVD
morbidity and mortality."!

The increasing global epidemic is
due to genetic and lifestyle changes mainly
in physical inactivity, unhealthy diet,
tobacco use and alcohol consumption.®*!
Risk factors for coronary heart disease and
stroke begin in childhood that develops in
adulthood."? This is because the risk
factors for the development of CVDs are not
only peculiar to adults but these behaviors
begin as early as in childhood and
adolescent age.™

In Ghana, the Ministry of Health
(MOH) reported that CVDs were
responsible for 14% of total deaths in
2008.% However, risk factors of CVDs
have been increasing among students in
Ghana and has become epidemic.*?*¥! The
risk factors lead to health conditions such as
overweight, obesity, hypertension and
eventually CVDs. The aim of this paper is
to determine based on literature review
CVD risk factors among secondary school
students, prevalence and primary prevention
of the disease.

METHODS

To conduct a review of
cardiovascular disease risk factors among
adolescents’ secondary school students,
literature searches were performed for
studies that were relevant to CVD risk
factors among students from 2001 to present
using PubMed, Google scholar, and
Cochrane library. We also searched the
reference list of identified articles for further
studies. Strategy employed was series of
terms used to identify articles of interest
using the keyword search. The keywords
used included: prevalence of CVDs, CVD
risk factors among students in Ghana
(physical  inactivity, unhealthy diet,
smoking, alcohol, overweight, obesity, and
hypertension), epidemiology of CVDs, and
primary prevention. To understand the
current situation of CVD risk factors among
secondary school students, search articles
and reports were limited to studies that
conducted after 2000 and published from

2001.  Studies included  randomized
controlled trials, cohort studies, cross
sectional and case control study design that
were conducted in schools, communities or
outpatient settings. The searched was also
included if they were published in the
English-language in the specified period.

RESULT

A total of 97 published articles were
selected for inclusion into this study. Eighty
four®! of the papers were research articles
from Ghana, Sudan, Congo, Nigeria, USA,
UK, China, Canada, Holland, Turkey,
Poland, and Uruguay while the remaining
thirteen™ were reports from WHO, I10M,
Ghana Ministry of Health, and Ghana
Health Service. Majority of the studies
found that risk factors of CVDs among
students were mainly: physical inactivity,
unhealthy diet, smoking, and alcohol.
Others included overweight, obesity, and
hypertension. The studies also showed that
these risk factors begin as early in childhood
and the adolescent age. These however, lead
to metabolic changes such as overweight,
obesity, and hypertension and later to CVDs
during adulthood. The studies also revealed
that hypertension is becoming a major
problem among students, though the
condition was thought to affect people in
their adulthood. Most of the studies also
revealed that knowledge of CVDs and its
risk factors among students and the youth
were generally low.

DISCUSSION
4.1 Epidemiology of Cardiovascular
Disease

Cardiovascular diseases are
projected to cause more deaths due to
maternal and perinatal conditions, infectious
and nutritional diseases combined by 2030
worldwide. The number of global deaths
as a result of CVDs rose by a third between
1990 and 2010, and in 2015 one in three
deaths were due to CVDs.'® The disease
was perceived to be a disease of the
developed nations until recent years where
epidemiological evidence has shown
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worsening of CVD health globally and more
especially in developing nations.®”! The
worsening of CVDs has been associated
with behavior factors such as childhood
obesity, unhealthy dietary habits, increased
smoking, and increased physical
inactivity.l'®! The disease is also the leading
cause of disability in the form of disability
adjusted life years (DALYS). There was a
total loss of 85 million DALY's in 1990 and
projected to reach aPproximater 150
million by the year 2020.1*")

Although, CVDs do not occur in
children, the risk factors that bring about the
disease begin during the adolescent age. In
Ghana, CVDs were the cause of 40.6%
deaths due to non-communicable diseases
(NCDs)." A review of autopsy cases
(19,289) in Ghana reported that 22.2% of
the cases were as a result of CVDs.!*®! The
WHO (7) has indicated that NCD is the
cause of 34% of all deaths in Ghana with
CVD being the leading cause of NCD death.
Also in Ghana, stroke and coronary heart
disease (CHD) were ranked as the second
and fourth causes of deaths in 2014.1*%

4.2 Risk Factors
Diseases among
Students

Risk factors of CVDs are physical
inactivity, unhealthy diet, overweight,
obesity, smoking, alcohol consumption, and
hypertension.

of Cardiovascular
Secondary  School

4.2.1 Physical Inactivity

There is an association between
physical inactivity and CVDs**?? and
performing some levels of physical activity
of at least 60 minutes daily reduces the risk
of obesity, blood pressure, and raised blood
sugar.?*24 Insufficient physical activity is
the cause of 30% coronary heart disease
(CHD) and 27% diabetes burden.”®! A meta-
analysis of cohort studies®® reported that
moderate and high physical activities could
reduce stroke and CHD between 20-30% in
men and 10-20% in women. Studies have
indicated that levels of physical activity
drops during childhood and the drop is even

higher during the adolescent age.?®" There
were 81% adolescents (11-17 years)
worldwide who were physically inactive in
2010 and this level is second in Africa with
Western pacific (85%) after the Eastern
Mediterranean regions (88%)."

A study among secondary school
students by Parobii et al.”®! reported that
barriers to exercises included the lack of
access and availability of physical activity
opportunities both within and outside the
school premises. A research in 34 countries
in five WHO regions which included Ghana
among 72845 children (11-15 years)
reported that majority of them were
physically inactive.?? Owusu®”? in a
nationwide survey among secondary school
students reported that only 18.7% of
students were physically active. Another
study among 15-24 year old in Ghana
reported that 84.1% were physically
inactive.*Y) Mogre et al.,*? reported that
32.2% of students were physically inactive.
Another study showed that 17% of the
students were physically inactive in
Ghana.**]

4.2.2 Unhealthy Diet

Unhealthy diets are closely related to
CVD risk factors such blood pressure,
overweight, obesity, serum cholesterol and
diabetes.****] There were some 1.7 million
deaths globally in 2012 as a results of low
consumption of fruits and vegetables.M It
has also been reported that adequate
consumption of fruits and vegetables
reduces the risk of CVDs.*®! Duma-Kocan
et al.®” reported in their study that the
school going age students are the most
vulnerable to poor nutrition. Eating pattern
formed during childhood has a long term
effect on the adult a person may become.?®!
Unhealthy eating behaviors are
predominantly high among adolescents; for
instance, there is low consumption of fruits
and vegetables while soft drinks and other
sweets are high.**! A review by Pearson and
Biddle!*? reported of high intake of fried
foods and energy dense snacks. Unhealthy
eating habits are closely related to peer
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pressure. This suggest that the higher the
peer pressure, the higher the unhealthy
eating habits.*! Salt is major risk factor of
hypertension. Consumption of salt globally
(5g/day) is higher than the recommended
daily intake of between 9-12g per person
and too much fat predisposes an individual
at high risk of obesity and coronary heart
disease.”! A study among secondary school
students in Ghana reported that adolescents
are likely to be influenced by peers on their
food habits.*] Nti et al.l*”l reported in his
study that students’ dietary habits in Ghana
were poor, while Amoh & Appiah-
Brempong™*®! indicated in their study that
the intake of energy dense foods, sweet
snacks and sodas were high among
secondary school students.

4.2.3 Obesity and Overweight

Obesity has become a major health
problem in recent times. Prevalence of
obesity is one of the main health challenge
of our time because it starts as early as
childhood.**! Obesity is an important risk
factor of high blood pressure and high
cholesterol ! diabetes!*®! and CvDs.[*’*"!
Doak et al.l“*! reported in their study that the
increases in the prevalence of childhood
overweight and obesity were due to changes
in economic, social, and the physical
environment that was related to nutritional
transition. Black et al.®® reported that
overweight children are at a high risk of
diseases and premature deaths. On the other
hand, children who are obese are at a higher
risk of poor physical health, which is a
major determinant of psychological and
physiological health risk in adult life."!
People who are obese are 50%-70% risk of
developing CVDs.P? Again, a higher BMI
is associated with a high risk of diabetes,
CVDs and premature death.”®! A study in
Ghana among students reported that 11.7%
were overweight while 2.9% were obese.!**!
In another study by Kumah et al.,*? 12.2%
and 0.8% students were overweight and
obese respectively. In a nationwide study in
Ghana, students who were overweight and
obese accounted for 8%." Owusul*”

reported in his study that 6.6% and 1.2%
were overweight and obese respectively in

Ghana. There is some evidence that
suggests that lifestyle interventions on
modifiable risk factors of CVDs may

prevent the onset of obesity and future risk
of diabetes.>"

4.2.4 Smoking

Tobacco use has reached epidemic
levels and has become a major risk factor of
CVDs** and one of the main preventable
causes of deaths.®®*% There were about one
billion smokers worldwide in 2012 and an
estimated 12% and 7% men and women
deaths respectively due to smoking.™
People who smoke are 2-3 times at risk of
death than those who do not smoke. A
study in China by Xu et al'® among
secondary school students found that 9% of
the students smoke and 81% of the students
had not been taught on smoking prevention
in school. Rate of smoking among
adolescents have been increasing and
children are smoking as early as 10 years.*%
Tobacco smoke was the cause of 27.1% and
1% deaths among males and females
respectively in Ghana in 2010.1°®! Also, in
2013, 4.5% boys and 2.9% girls smoked
cigarette each day. Owusu®” in his study
among secondary school students reported
that 45.4% smokers tried smoking at age
<13 years. Yet another study in Ghana
among secondary school students reported
that 2.4% and 1.4% males and females
respectively were smokers. 4

4.2.5 Alcohol

Alcohol consumption was the cause
of 3.8% of worldwide death in 2003.["
Alcohol intake is a major risk factor of
CVDs®®! and high blood pressurel®”
Alcohol use is the cause of cardiac
arrhythmias, cardiomyopathy and
hemorrhagic stroke.®® Briasoulis et al. "]
reported in their study that alcohol
consumption alone is a single risk factor for
hypertension. A prospective study®® in
Japan among 47,000 women heavy drinkers
reported that alcohol consumption was
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associated with stroke. The per capita
consumption of alcohol in 2010 was 6.2
liters, 6.0 liters and 4.8 liters worldwide,
Africa and Ghana respectively. A research
among 894 secondary school students in
Ghana indicated that 25.1% of the students
were consumers of alcohol."® Another
study reported a prevalence of 15.8%.5
Nkyil™ and Adu-Mireku™ in their studies
among secondary school students reported
that 44.9% and 25.1% respectively
consumes alcohol.

4.2.6 Hypertension

People who are hypertensive are at
greater risk of developing CVDs!”*™ and
could reduce morbidity and mortality as a
result of CVDs when controlled.[”™ Global
prevalence of hypertension is 22% and this
is expected to increase by 2025.!7°
Similarly, hypertension is highest in the
WHO region of Africa (30%) compared to
that of the Americas (18%). Also people at
age 30 years with hypertension develop
CVDs five years earlier.l””! According to the
GHS,["® prevalence of adult hypertension in
Ghana is up to 48% and has been ranked
among the top ten outpatient causes of
morbidity and mortality. In 2012, there were
about 964,724 newly reported cases of
hypertension in outpatient department of
hospitals in Ghana.'® Prevalence of
hypertension has been increasing among
children and adolescents and this persists in
adulthood.[’®®" There are however, limited
research on hypertension among secondary
school students in Ghana. A study among
the youth of 12-24 years in Ghana reported
that 4% were found to be hypertensive.*!
Some secondary school-based studies have
reported prevalence of hypertension of
10.1% in Congo;®¥ 11% in Sudan;’®® and
5.4% in Nigeria.®"

Some  studies  have  shown
distribution of hypertension by age and
gender. Age is an independent risk factor of
developing hypertension and CVDs. In the
process of aging there is deterioration in
both structure and function of the heart and
the vascular system which may lead to

hypertension and subsequently to CVDs
(Sung & Dyck, 2012).

A study among students in Turkey
found that there was an association between
increasing age and hypertension (OR 4.5;
95% CI 2.94-6.96) (Mayega et al., 2012).
Gender is also a non-modifiable risk factor
of hypertension and CVDs. Men are at
greater risk of developing hypertension and
CVD than women at pre-menopausal stage
but once women get past this stage they
become similar with men which is due to
loss of female sex hormones at the time of
menopause.® Maas & Appelman (2010)
reported that CVD develops between 7-10
years later in females than in males and it
may be as a result of perceived protection of
estrogen in reproductive life which delays
the onset pf arteriosclerosis in women. A
study was conducted to measure calcium
volume levels in different chest beds in
elderly men and women with severe aortic
stenosis. The results showed a significant
gender total mean difference of calcium of
coronary artery with men having the
greatest levels of calcification. The same
was for aortic valves calcium with men
having the significant higher levels."]

4.3 Prevention of CVD Risk Factors
among Students

Cardiovascular diseases are the
leading causes of death in Ghana and
despite all the measures put in place to
control the condition, the disease keep on
rising among adults.™>* It is also known
that risk factors of the disease begin as early
as in childhood that persists during
adulthood and therefore measures must be
taken to tackle the disease right from
childhood. Because CVDs are behavioral, it
can therefore be prevented if cost effective
intervention that reduces risk factors of the
disease are made available to secondary
school students.®® It is also important to
tackle all the risk factors of the disease since
tackling some could still predisposes the
student to CVDs in adult life. Some studies
has shown that interventions in schools
yielded positive results®®*? and also a good
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environment for health interventions.®" !
To ensure success of interventions, it should

be interactive, interesting, and should
involve the ministry of education,
headmasters, teachers, parent teacher

association chairpersons, and parents alike.

These interventions begin with
baseline assessments and intervention
modules are implemented to tackle risk
factors among students. They are mainly in
the form of educational components and
practical modules to equip students. The
educational components could be in the
form of general education CVDs, risk
factors, prevention amongst others. The
practical modules are certain practical skills
taught during the study. This could be for
instance how to do some form of moderate
to vigorous physical activities, taking BMI,
and blood pressure using simple readily
available equipments. Some interventions
aim to train students not to protect
themselves from CVDs only, but to act as
change agents among their peers and in the
home.

Some school-based intervention
studies showed positive results at the end of
the studies. Cai et al.*! conducted a meta-
analysis of interventions to reduce
prevalence of hypertension. The results
showed a pooled effect of -1.64 mmHg
(95% CI: -2.56, - 0.71; p = 0.001) for
systolic blood pressure and -1.44 (95% ClI: -
2.28, - 0.60; p= 0.001) for diastolic blood
pressure. Mei et al.®® in their meta-analysis
of randomized controlled trials undertaken
to assess impact of physical activities on
BMI. The findings from the study compared
to the control showed a reduction in BMI
(2.23 kg/m) which was statistically
significant (p< 0.05). Lonsdale et al.’®
conducted a meta-analysis of school based
physical  activity interventions.  The
researchers reported that students in the
intervention spent a pooled effect of 24%
more moderate-vigorous physical activities
compared to the control group. Yet another
meta-analysis on smoking and alcohol
prevention showed that the odds of smoking
was lower among students who received

intervention 0.78 (95% CI: 0.62-0.99; p=
0.040) and 0.80 (95% CI: 0.65-0.99; p=
0.001) for alcohol.”]

CONCLUSION AND
RECOMMENDATION

Cardiovascular disease is a major
public health problem in Ghana and one of
the leading causes of death. Risk factors of
the disease have been increasing among
secondary school students. Also, since risk
factors of the disease begin in childhood
that persist in adulthood, the Ghana Health
Service and public health professionals
should develop appropriate interventions
among secondary school students and
adolescents as soon as possible to reduce
risk factors of the disease to curb the
growing epidemic.
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