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ABSTRACT

Background: Cardiovascular diseases, once known as diseases of the
Western world have recently been emerged as diseases of public health
importance in many developing countries. Change in life style and socio-
economic status associated with urbanization is thought to be the major
contributing factor for this trend. In its message to the developing
countries, the World Health Organization has urged for a prompt control
of éardiovasoular diseases at an early stage before the burden becomes
more severe. The need for Primordial Prevention has highly been

recommended.

Objective: To determine the prevalence, awareness and knowledge of
the conventional cardiovascular risk factors among primary school

children aged 6 — 15 years in Urban Dar es Salaam and Rural Morogoro.

Methods: Cross sectional survey of children aged 6 — 15 years from four
primary schools in Urban Dar es Salaam and two primary schools in
Rural Morogoro. Anthropometric and Blood Pressure measurements were
done using the standard techniques, blood samples taken and analysed
for sugar, total cholesterol, LDL cholesterol, HDL cholesterol and

triglycerides levels. A standard questionnaire was used to obtain socio-
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demographic characteristics and to assess the level of awareness and

knowledge of the main cardiovascular diseases among the children.

Results: The prevalence of systolic, diastolic and both (systolic and
diastolic) hypertension was found to be 11.4%, 8.1% and 3.9%
respectively among the 508 children studied. Twenty one (4.1%) subjects
had high total cholesterol levels, while high LDL-C levels were found in
10 subjects (2%). The prevalence of obesity was found to be 5.3%. Only
six (1.2%) subjects were having active cigarette smoking. Passive
smoking was found in 35% of the total study population. Majority of the
study population were generally active. None of the subjects had blood
sugar levels that were equivalent to diabetic levels.

Subjects from the Urban Low Density schools were more likely to be
hypertensive, obese and with high levels of total cholesterol and LDL-C,
furthermore they were more likely to have less physical activities as
compared to those from the Urban High Density and Rural schools. In
addition, subjects from ULD schools were more likely to be aware and to
have more knowledge of cardiovascular diseases as compared to those

from the UHD and Rural schools.

Conclusion: Cardiovascular risk factors are generally low among

children in this society although certain groups of children have



increased risk. There is low level of awareness and knowledge of

cardiovascular diseases and their precursors among children.
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1. 0 INTRODUCTION AND LITERATURE REVIEW

1. 1 Overview of cardiovascular diseases
Cardiovascular diseases are diseases of the heart and arteries.
The main pathological changes that occur in these arteries is
atherosclerosis which in simple terms means hardening and

plugging of arterial vessels walls.!

The process of atherosclerosis most commonly occur in coronary
and cerebral blood vessels, typically causing angina and heart
attacks as a result of coronary artery affection, also strokes as a

manifestation of the cerebral blood vessels involvement.

The distribution of lesions among these sites may be determined
by genetic as well as environmental conditions. In Europe and
North America, dyslipidaemia and coronary artery atherosclerosis
are very prevalent, while persons in Africa and Asia are more
likely to exhibit hypertension and cerebrovascular arterial

involvement.!

The main mechanism as to how atherosclerosis is brought about
is still not fully understood, although a number of risk factors for

atherosclerosis and hence cardiovascular diseases are well



recognized.? The risk factors for Cardiovascular diseases are
traditionally divided into fixed and modifiable risk factors. The
former include male gender and family history of cardiovascular
diseases while the modifiable factors include Hypgrtehsiqn_,
Diabetes Mellitusl Cigarrette smoki.ng, Inactivity, Obes_ity, Low.
levels of High Density Lipoproteins and intake .of high levels of

saturated fatty acids.?

Given the fact that most of the cardiovascular risk factors are
modifiable, these diseases are sometimes known as diseases of
lifestyles, meaning that behavioral lifestyles play a major role in
the occurance of cardiovascular diseases. It is also known that
modification of risk-related behaviours can, in a great way reduce

the likelihood of having cardiovascular diseases.?2

Atherogenesis develops as a decade-long process in which the
lumen of a blood vessel becomes narrowed by cellular and
extracellular substances to the point of being obstructed.? The
earliest lesion of atherosclerosis is known to be the fatty streak?,
which is a grossly visible area of yellowish discolouration on the

surface of the intimal layer of the vessel wall.



In the third decade of life, some atheromatous lesions evolve into
complicated fibrous plaques, consisting of a central acellular area
of lipid, covered by a cap of smooth muscle cells and collagen.3
Caps tend to form slowly at first, which appear to be the result of
endothelial injury; then the caps thicken quickly, possibly as é

result of thrombosis-dependent fibrotic organization.>

The progression of early atherosclerotic lesions to clinically
relevant advanced atherosclerotic lesions occurs with increased
frequency in persons with one or more of the risk factors for

atherosclerosis.®

Over the past 20 years the world has witnessed an enormous
improvement in the understanding of cardiovascular diseases.”
The pathophysiology of risk factors such as hypertension,
hyperlipidemia, diabetes and hyperhomocystinaemia has largerly
been unravelled. For instance, the biochemical pathways that
regulate cholesterol synthesis in the liver cell and the role of low-
density lipoprotein (LDL) receptors in clearing LDL from the
circulation have been elucidated.8 We have also become familiar
with blood-pressure regulation systems such as the renin-
angiotensin system and natriuretic peptides.?® This knowledge

has led directly to the introduction of new drugs such as statins



and angiotensin-converting enzyme (ACE) inhibitors, which
specifically interfere with these regulatory pathways. More
recently we have seen the success of these drugs in clinical
medicine. Large trials investigating the effects of lipid-lowering
treatment have demonstrated that secondary prevention [as in the
Cholesterol and Recurrent Events (CARE)!9, Scandinavian
Simvastatin Survival Study (4S)!!, Regression Growth Evaluation
Study (REGRESS)!2 and Long-term Intervention with Pravastatin’
in Ischaemic Disease (LIPID)13 trials|] as well as primary
prevention [as in the West of Scotland Coronary Prevention Study
(WOSCOPS)!4 trial with statins cause remarkable reductions in
cardiovascular mortality]. Similarly, in the Hypertension Optimal
Treatment (HOT)!S study, blood-pressure reduction in
hypertensive patients to 85 mmHg was associated with a

reduction in cardiovascular mortality.

Although the success of the drugs in reducing cardiovascular risk
is impressive, it is not sufficient to control the pandemic of
cardiovascular diseases. Over 100 million people a year
worldwide die from cardiovascular diseases, and the numbers are
still increasing, mainly in third world countries.l® Therefore, to
improve our understanding and treatment options further, we

have to take a different perspective. Two issues are crucial in this



respect. First, most patients have multiple risk factors, some of
them still unknown. These risk factors potentiate each other with
regard to cardiovascular risk.!” It is necessary therefore to
understand how risk factors interact with each other and to
identify any final common pathways in their pathogenesis.
Second, patients with vascular diseases usually present
themselves late in the disease process when clinical symptoms
have developed and the process of vascular damage has been
ongoing for 15 to 20 years i.e normally starts in childhood.!® The
issue of drug costs need also to be addressed. In a country like
Tanzania, drug therapy for patients with cardiovascular diseases
will bring more burden to the country as these drugs are costly
and people are still suffering from infectious diseases which

account for most of the Ministry of Health’s drug budget.

Therefore, recognising the signs and understanding the
pathobiology of much ealier stages will allow new preventive
strategies. Interestingly, all major cardiovascular risk factors can
impair endothelial function at a very early stage, before any

clinical disease can be detected.18



2 The problem of Cardiovascular diseases.

Cardiovascular diseases are among the most feared diseases all
over the world.1® These diseases of the heart and arteries account
for a quarter of the total number of deaths each year, taking an
estimated 12 million lives worldwide annually.1® They kill more
people than any other single disease, and disable millions.!® Even
worse, many victims are under the age of 65 years and given the
today’s life expectance, these deaths are premature, causing
anguish in families and loss of the talents that many countries

need for economic development.19

The epidemiology of cardiovascular diseases has been vigorously
investigated during the last 50 years. During this time, the
international cooperation of cardiovascular epidemiologists and
other scientists first documented the rapid rise in mortality
attributed to cardiovascular diseases and its sequelae in
developed countries.20-21 However, during the past 30 years, large
declines in cardiovascular diseases death rates have been
experienced in several western countries, whereas substantial
increases have been experienced in developing countries.??
Unfortunately these contrasting trends are expected to continue.
Over the next three decades, premature morbidity and mortality

attributable to cardiovascular diseases will almost double globally



from 85 million Disability Adjusted Life Years (DALY) in 1990, to
140-160 million DALY in 2020, with about 80% of this burden

occuring in developing countries.23

Estimates of the World Health Organization show that in absolute
figures there are already as many people dying each year from
cardiovascular diseases in the developing world- 6 millions as in
the developed world.!9 People in developing countries are at the
same time suffering from forms of heart diseases that are not
prevalent elsewhere, such as rheumatic heart diseases, which is
linked to poverty, and a heart condition triggered by Chaga’s
disease, a parasitic malady that afflicts about 17 million Latin
Americans.!® To these countries, the diseases of lifestyle are an

added burden on the scarce resources available.

The increases in cardiovascular diseases in developing countries
are probably a result of at least three contributing factors.??
First, decreasing mortality from infectious diseases and increases
in life expectancy results in a higher proportion of individuals
reaching middle and old age. Second, lifestyle and socioeconomic
changes associated with urbanization in developing countries lead
to higher levels of risk factors for cardiovascular diseases. Third,

special susceptibility of certain populations (e.g. due to specific



genes) may lead to a greater impact on clinical events compared

to western populations.

The problem of cardiovascular diseases is generally low in
Tanzania3:32 as is in most Sub-Saharan Africa.?42526  This
situation is however changing and there is evidence from some
developing countries in Asia, South America and the Carribean

and within specific societies in African countries.27,28,29,30

Studies done in Tanzania to determine the prevalence of risk
factors for cardiovascular diseases have shown a generally low
prevalence of these risk factors namely hypertension, overweight
and obesity, hypercholesterolemia, impared glucose tolerence and
diabetes. Kitange et al3! found the prevalence of Hypertension,
Diabetes, Hypercholesterolemia and cigarrette smoking in
Tanzanian Urban and Rural adolescents aged 15-19 years to be
0.4%, 0.28%, 7% and 7.3% respectively. Their conclusion was,
within populations certain risk factors do exsist at individual

adolescents and these are related to dietary pattern.

A similar study done by the same group of investigators among
Tanzanian adults showed a generally increased levels of risk

factors for cardiovascular diseases as compared to adolescents



but lower than those reported from developed countries.3? There
was also a tendency of the risk factors to be more prevalent in the
city of Dar es Salaam and Kilimanjaro region which are the most
prosperous regions. In Dar es Salaam adults, the prevalence of
hypertension, diabetes mellitus, hypercholesterolemia and
cigarrette smoking was found to be 13%, 1.1%, 15% and 21%
respectively, while the prevalences in Morogoro were, 4%, 1%, 7%

and 28% respectively.32

1. 3. 0 Cardiovascular risk factors in children
It has become quite clear that the process of atherosclerosis
begins early in life.33 Autopsy studies of men killed in the Korean
War35, and the Vietnem war36 documented significant
atheromatous lesions. In the earlier study, more than three
quarters of male soldiers (mean age 22) had fibrous plaques in
their coronary arteries; in the latter investigation of men
somewhat younger, nearly half had coronary lesions. Autopsies in
Louisiana indicated that, even in the absence of the stress of
combat, atherosclerotic lesions are found in adolescents and
young adults.37 Fatty streaks and intimal thickenings have been
found in most Finnish and American children38, leading to some

people to question their importance. However, the extent of
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arterial fatty streaking in children has been directly correlated
with systolic blood pressure and levels of blood total and LDL
cholesterol determined earlier in childhood.39 Further,
progression of these lesions to fibrous plaques have been
demonstrated. Although white adults have more extensive aortic
surface involvement with fibrous plaques than do blacks,
adolescent blacks have been found to have more fatty streaks

than their white contemporaries.*?

Several longitudinal studies of children were designed to assess
characteristics that are indicative of coronary artery disease in
adults. Within North America, large-scale investigations have
been carried out in Bogalusa, Louisiana*!, Cincinnati, Ohio*? and
Muscatine, Iowa.43 The Bogalusa study, which began in 1973, has
followed cohorts of black and white children from birth to 17
years of age. It described ““tracking™™ of height, weight, blood
pressure and lipid and lipoprotein values, indicating that children
tend to remain in the same relative ranking through their young
adult years.44546  Similar findings have been reported by

Muscatine and Cincinnati investigators.47:48
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1. 3.1 Hypertension:
Raised blood pressure is a risk factor for both coronary heart
disease and stroke.* According to epidemiological studies,
and after adjustment for confounding factors, high blood
pressure alone is an important risk factor for cardiovascular
diseases.5 Furthermore, the treatment of hypertension
reduces the risk of cardiovascular diseases in clinical drug
intervention trials.!5 More so, lifestyle interventions for mildly
eleveted blood pressure have also been effective in risk

reduction.5!

Although less is known about the distribution of blood
pressure in children than in adults, ample evidence now
supports the idea that the roots of essential hypertension
extend back to early adulthood. There is evidence that the
hypertensive process begins in childhood>?, with numerous
studies having found correlations between blood pressure
levels from early into late childhood3® and from childhood
into adulthood.5* These reports suggest the importance of
tracking blood pressure in children to detect the early stages

of hypertension.



In children, the blood pressure is known to have a stronger
relationship with age, height and weight than in
adults.55,56,57 This is reflected in the most recent guidelines
on high blood pressure in children which take account of

both specific age-year and height percentile.58

1. 3. 2 Type 2 Diabetes
The incidence of type 2 diabetes mellitus is increasing
worldwide.l9 Type 2 diabetes results from the interaction
between a genetic predisposition and behavioral and
environmental risk factors.59 Although the genetic basis of
type 2 diabetes has yet to be identified, there is strong
evidence that such modifiable risk factors as obesity and
physical inactivity are the main nongenetic determinants of

the disease.60

Until recently, most children with diabetes mellitus had type
1 diabetes, one of the most common®! and increasingly
prevalent52 chronic disease in children. Increasingly,
however, type 2 diabetes is being reported in children from
the United States, Canada, Japan, Hong Kong, Australia,

New Zealand, Libya and Bangladesh.3



The prevalence of type 2 diabetes in children ranges from 4.1
per 100 12-19 year olds in the US to 50.9 per 100 15-19 year
olds Pima Indians of Arizona®*. Between 8% and 45% of
recently diagnosed cases of diabetes among children and
adolescents in the United States is Type 2, and the
magnitude of this disease may be underestimated. The
prevalence of the disease is on the rise in North America, and
its incidence almost doubled in Japan between 1976 - 80
and 1991 - 95 from 7.3 to 13.9 per 100 000 junior high
school children®. These trends coincide with the rising

prevalence of overweight and physical inactivity worldwide.65

Among US children the mean age at diagnosis of type 2
diabetes is between 12 and 14 years, corresponding with
puberty.®®¢ The disease affects girls more than boys,
predominantly people of non-European origin, and is
aésociated with obesity, physical inactivity, a family history
of type 2 diabetes, exposure to diabetes in utero, and signs of
insulin resistance. In Tanzania, the problem seem to be low
as diabetes was found in only 0.28% of adolescents aged 15 —

19 years.3!



1. 3. 3 Hypercholesterolemia
Levels of serum cholesterol have been correlated with a
person’s subsequent risk of heart disease. Clinical studies
have shown that serum cholesterol screening may reduce the
risk of cardiovascular diseases in adults, and for high risk

children and adolescents.67

Evidence that atherosclerosis begins early in life comes from
both clinical and epidemiological data. The clinical data is
provided by children with  homozygous familial
hypercholesterolemia. These children develop significant
heart disease in the first decade of life and frequently die
from myocardial infarction before the age of 20.68
Furthermore, blood cholesterol levels measured at 22 years
of age predict the risk for cardiovascular disease over the
next 30 to 40 years® and data from the Framingham study
show that cholesterol levels measured in young adult males
and females predict cardiovascular disease mortality 30
years later.”’? In familial hypercholesterolemia there is a
direct association between the duration and severity of the
hypercholesterolemia and extravascular lipid deposition in

tissues of these patients.”!



Epidemilogical data support the relationship between
childhood cholesterol levels and adult levels’2 and the
relationship between hyperlipidemia in childhood and

parental premature cardiovascular disease.”3

Different policies have been put forward regarding cholesterol
screening, defining who should be screened, when and how
often.74 In the United States, selective screening of
cholesterol in children and adolescents is recommended by
the National Cholesterol Education Program Expert Panel on
Blood Cholesterol Levels in Children and Adolescents, the
American Academy of Pediatrics, the National Center for
Education in Maternal and Child Health’s Bright Future
guidelines, the American Medical Association Guidelines for
Preventive Services (GAPS), and the American Academy of
Family Physician. Screening with nonfasting cholesterol in all
children and adolescents who have a parental history of
hypercholesterolemia, and with fasting lipid profile in those
with a family history of premature cardiovascular disease, is

recommended by these organizations.

The US National Cholesterol Education Program, Expert

Panel on Blood Cholesterol Levels in Children and
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Adolescents’5 defines high total cholesterol levels in children
as being > 5.15 mmol/]l regardless of family history of
hypercholesterolemia or premature cardiovascular disease.
The Panel also defines high LDL cholesterol as levels > 3.35

mmol/l.

Obesity

Obesity is defined as the presence of excess adipose tissue.
In normal individuals, the percentage of body tissue that is
adipose varies by gender (greater in postpubertal females
than males) and age (about 12% at birth, increasing to 25%
at 5 months, then decreasing to 15% - 18% during
puberty).76 Clinical standards for defining obesity in children
are not well established. In general, any child with weight for
height above the 95t percentile for age and sex or who has
significantly increased his weight for height percentile should

be considered obese.””

Obesity is strongly linked to cardiovascular diseases and
type 2 Diabetes Mellitus through the promotion of insulin
resistance and other associated physiological abnormalities

including dyslipidaemia, eleveted blood pressure, and
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increased left ventricular mass.78.79.80.81  QOverweight and
insulin resistance have been linked to the early development
of atheromata in young adults independent of other

cardiovascular risk factors.82

Obesity is a health problem with both genetic and
environmental causes.83.84 Longitudinal studies of children
followed into young adulthood suggest that overweight
children may become overweight adults, particularly if
obesity is present in adolescence.85.86.87 There is also
substantial evidence that obesity in childhood lays the
metabolic groundwork for adult cardiovascular disease.88
Studies of families and twins have clearly demonstrated a
strong genetic component in the aetiology of obesity.89.90.91
Just as persuasively, a recent study of secular trends in
anthropometry has shown an increase in the prevalence of
overweight and obesity in children and young adults over the
last 10-20 years, indicating a potent interaction between
environment and genetics.92 This secular trend has been

associated with worsening of cardiovascular risk.
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1. 3. 5 Physical Inactivity
Recent studies have clearly shown that early signs of chronic
disease and risk factors for chronic disease such as eleveted
cholesterol and hypertension which would be considered
normal in a middle-aged population, can be found in
children.93.94.95 Several studies have documented that the
presence of chronic disease risk factors in children is
associated with low aerobic fitness and low levels of physical

activity.96.97.98

Physical inactivity has been shown to be significant predictor
and cause of obesity in children, independent of nutritional
habits.?® In the US, children’s obesity appears to be
increasing, with sedentary activities such as television
viewing having replaced recreational pursuits that involve
more physical activity.!°© This becomes problematic since
children with lowest physical/ fitness levels, and highest
percentage of body fatness are more likely to” develop other
risk factors for cardiovascular disease, including elevated
blood pressure and serum cholesterol levels.101102 It is
encouraging to note that weight and blood pressure can be
lowered in children when physical activity is én integral part

of the treatment regimen.103



Unfortunately, many cardiovascular disease risk factors tend
to “track’ over time.!%% In other words, if you have them as
a child, you will likely keep them as an adult. For example, a
follow-up of the Havard growth study of 1922-1935 showed
that being overweight during adolescence was a greater
predictor of chronic disease development (ie, cardiovascular
disease, arthritis, etc) than being overweight as an adult.105
Likewise, aerobic fitness and physical activity behaviors tend
to track into adulthood. Dennison et al92:106 found that very
inactive young adults had the lowest aerobic fitness scores
(as measured by the 600 yard run) when they were
youngsters. In Finland, a longitudinal study found that
children who were most sedentary showed the least favorable
cardiovascular disease risk profile when they became young

adults.93,107

In adults, the relationship between physical activity and
fitness, and their combined influence on cardiovascular
disease risk is clear.108,109,110  [n children, it is not known
whether fitness or activity is the most important predictor for
developing cardiovascular disease in adulthood.!11,112,113
Also, there is no concensus on whether regular physical

activity will result in significant gains in aerobic fitness in
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children, particularly those who are prepubescent.!14
Significant associations between children’s level of physical
activity and their fitness have been reported®3.101.115 however
the associations reported have been tenuous at best.101,102,116
It is possible that large variability in growth curves make it
impossible to correlate the fitness and activity variables.
Lack of a strong association between fitness and activity in
children may also be attributed in part, to methodological
problems. Although a number of valid and objective tests of
aerobic fitness have been developed, it is more difficult to
quantitatively evaluate varying degrees of physical activity in
youngsters.98,103,104,117,118 [n any event, in a review of cross-
sectional studies designed to measure children’s activity
levels, Sallis reported that boys were approximately 23%
more active than girls; moreover, boys’ activity levels declined
2.7% per year, while girls’ declined 7.4% per year thoughout

adolescence.%8

Smoking
In children, smoking adoption is closely related to smoking
by parents, older siblings and close friends. Children

perceive smoking as a way to appear mature, relax, and
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release anger, as well as to enhance their appeal to the

opposite gender.11?

At least 10 major prospective studies in Canada, Europe,
Japan, The United Kingdom and the United States have
found that all-cause mortality in smokers is approximately
1.7 times that of non-smokers. Most studies show a strong
dose-response relation of cigarettes smoked to deaths from
CVD. In addition, smoking increases the risk of peripheral
arterial occlusive disease, and various forms of cancer (lung,
larynx, oral, oesophagus, bladder, pancrease and
others).120,121 Studies in Swedish and Finnish twins have
confirmed the risks of developing these diseases as a

consequence of smoking.122,123

More than 90% of regular smokers begin their habit before
they reach the age of 20.119 A majority of Canadian children
have tried smoking or are current smokers by age 13.12%
These facts raise the possibilitiy that young persons are ill-
informed about the hazards of adopting cigarrette smoking.
One study found that those children at greatest risk for
smoking were the misformed, they also held different beliefs

and attitudes than no-smokers. They greatly overestimated
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the prevalence of adult and peer smoking, underestimated
the negative attitudes of their peer towards smoking, and felt
they were less likely than others to contract a smoking-

related illness.125

A British study found that those who eventually smoked
reported that they believed teachers and parents would not
mind if they took up smoking, but parental smoking
attitudes, strictiness and beliefs about the effects of smoking

on health did not predict subsequent smoking behaviour.9!

In Bogalusa, half of children starting to smoke before age 12
years smoked their first cigarettes wih a family member or
older friend. Black children showed a greater sibling and
peer effect, while whites were more influenced by parents’

smoking habits. Smoking habits were well established by age

14,134,135

There are several possibilities for the effects of smoking on
CVD. These include direct atherogenic effect, disturbances of
coagulation function, exacerbation of a tendency toward
coronary artery spasm, chronic effect of nicotine, and acute

effects of carbon monoxide ingestion.!26 Direct smoking
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increases sympathetic discharge and leads to increases in
the adrenomedullary hormone epinephrine and the
sympathetic neurotransmitter norepinephrine.!??  This
neurohumoral response appears to result in the down

regulation of B-adrenergic receptors in long term smokers.128

Exposure to smoke within confined spaces such as
commercial Airplane cabins can represent a significant
health hazard!29.130  leading to surgeon general of the USA to
issue a report on the health consequence of such involuntary
smoking.131 Approximately 85% of involuntary smoking
exposure is from sidestream smoke, that which emanates
from the end of the cigarrette between puffs. The
concentration of carbon monoxide is 2.5 times higher in
sidestream smoke than in mainstream smoke inhaled and
exhaled by the smoker. Sidestream smoke particles are
smaller and more likely to penetrate deeper in distal
alveoli.!32 The mechanisms of increased risk are probably

similar to those who receive the smoke directly.133

1. 4 Predicting healthy behaviors in children
Health behaviors have been defined as ““any activity undertaken

by a person believing himself to be healthy for the purpose of
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preventing disease or detecting it at an asymptomatic stage . The
health behaviors in question include a variety of behaviours such
as medical service usage (eg physician visits, vaccination,
screening for different diseases, etc), compliance with medical
regimens (eg dietary, diabetic, antihypertensive regimens, etc) and
self-directed health behaviours (eg diet, exercise, breast or
testicular examintaion, brushing and flossing teeth, smoking,

alcohol consumption, contraceptive use, etc).

Demographic variables show reliable associations with the
perfomance of health behaviours. For example, age appears to
show a curvilinear relationship with many health behaviours,
with high incidences of many health-risking behaviours such as
smoking in young adults and much lower incidences in young
children and older adults!?2. Health behaviours also varies by
gender, with females being generally less likely to smoke,
consume large amounts of alcohol and engage in regular
excercise, but more likely to monitor their diet, take vitamins and

engage in dental care.

Differences in socioeconomic status and ethnic status are also
apparent for behaviours such as diet, excercise, alcohol

consumption and smoking.!?2 Generally, younger, wealthier,
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better educated individuals under low levels of stress with high
levels of social support are more likely to practice health-
enhancing behaviours. On the other hand, higher levels of stress
and/or fewer resources are associated with health-compromising

behaviours such as smoking and alcohol abuse.!25

In children, social factors such as parental and teachers’ models,
seem to be important in instilling health behaviours early in life.
Peer influences are also important, for example in the initiation of
smoking.122 Values of a culture in a given society also appear to
be influential, for instance in determining the number of girls
epgaging in exercise behaviours in paticular culture. Emotional
factors also play an important role in the practice of some health
‘ habits in children. For example, over eating is linked to stress in
some obese children. Self-esteem also appears to be an important

influence in the practice of health behaviours by some children.

Finally, in children, cognitive factors also determine whether or
not the child will practice health behaviours. For example,
knowledge about behaviour-health links (or risk awareness) is an
essential factor in an informed choice concerning a healthy
lifestyle. A good example is the reduction of smoking over the

past 20 years in the Western world which can largely be
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attributed to a growing awareness of the serious health risks
posed by tobacco use brought about by widespread publicity in

the mass media.

A variety of other cognitive variables have been studied in
children. These factors include perception of health risk, potential
efficacy of behaviours in influencing this risk, perceived social
pressures to perform the behaviour and control over performance
of the behaviour. For instance, the belief that a particular health
behaviour is beneficial and can help stave off a particular illness

may contribute to the practice of the behaviour.
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2.0 RATIONALE

The proposed mode of preventing cardiovascular diseases in a
developing country like Tanzania is Primordial prevention.!® There
has been no study in Tanzania which looked on the prevalence of
the cardiovascular risk factors in children below 15 years. This
group of the population is thought to be crucial when the aim is
to target Primordial prevention since we have enough evidence to
suggest that the process of atherogenesis begins early in
childhood33 and that children with cardiovascular risk factors

tend to “track”” them into adulthood.33

The fact that behavioral lifestyles are forming in childhood
increases the importance of this group of the population as a
target for primordial prevention, as it is easier to instill healthy

lifestyles at this age.1?

Since cardiovascular diseases were once considered as diseases of
the developed world, it is thought that there is generally lack of
awareness and knowledge of cardiovascular diseases and their

risk factors among adults and children in Tanzania.

It is against the above reasons that this study was conducted.



28

3.0 OBJECTIVES

3.1 Broad objective

To determine the prevalence of the conventional cardiovascular

risk factors and to assess the level of awareness and knowledge of

cardiovascular diseases among primary school children aged 6 -

15 years in Urban Dar es Salaam and Rural Morogoro.

3.2 Specific objectives

L

To determine the prevalence of hypertension among
primary school children aged 6-15 years in Urban Dar es
Salaam and Rural Morogoro.

To determine the prevalence of obesity among primary
school children aged 6-15 years in Urban Dar es Salaam
and Rural Morogoro.

To determine the prevalence of cigarette smoking among
primary school children aged 6-15 years in Urban Dar es
Salaam and Rural Morogoro.

To determine the prevalence of physical inactivity among
primary school children aged 6 — 15 years in Urban Dar es

Salaam and Rural Morogoro.
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To determine the prevalence of dyslipidaemia among
primary school children aged 6 — 15 years in Urban Dar es
Salaam and Rural Morogoro.

To determine the prevalence of type 2 diabetes mellitus
among primary school children aged 6 — 15 years in Urban
Dar es Salaam and Rural Morogoro.

To assess the level of awareness and knowledge of
cardiovascular diseases among primary school children
aged 6 — 15 years in Urban Dar es Salaam and Rural

Morogoro.
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4. 0 METHODOLOGY

4.1 Study design: Cross sectional survey.

4. 2 Setting and Subjects:
The study was conducted among healthy primary school going
children aged 6 to 15 years in Urban Dar es Salaam and Rural
Morogoro from Dec 2000 to January 2001. Dar es Salaam, the
capital city of Tanzania, is inhabitated by about 3million people
most of whom from different regions within the country. The city
has a total of 199 primary schools distributed in down town and
some in the outskirts of the city. Bunge and Academic Primary
schools are schools with similarities as both of them are situated
in less crowded areas (Low Density Areas) within the city of Dar
es Salaam and the children that go to these schools are mainly
from affluent families with a better socio-economic background.
Academic is a private school and Bunge was once a private school
used mostly by children of top governmental officials including

members of parliament.

Mbagala Kuu and Miburani primary schools are situated in
heavily crowded areas (High Density Areas) in the outskirts of Dar

es Salaam. The children that go to these schools are from families
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with a low income background, mostly self employed petty
business traders or peasants. Few are employed in Industries or

government offices.

Lungo and Manyenga are typical Rural schools from Morogoro
Rural District. The inhabitants of this district depend on
agriculture as their main source of income. The main food crops
grown include maize, cassava, sweet potatoes, etc, while sugar

cane is the main cash crop.

4.3 Sample size:
Using a sample size formula for prevalence studies, 464 subjects
were estimated after substituting 5.1% as the population
prevalence (for hypertension) and taking the margin of error to be
5%. The number was rounded up to be 500 subjects to account

for drop outs.

4.4 Sampling method:
A multi-staged sampling technique was employed. The list of all
primary schools in Urban Dar es Salaam and Rural Morogoro was
obtained from the office of the Director of Primary Education in

the Ministry of Education and Culture.
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Using tables of random numbers, two schools were selected from
the following school settings;

1. Urban Low Density (Academic and Bunge)

2. Urban High Density (Miburani and Mbagala Kuu)

3. Rural (Lungo and Manyenga)

The study population was then divided into strata according to
age and sex.

A samplig fraction (one out of ten) was then used to select the 508
subjects for the study. The children were all asymptomatic at

screening.

4.5 Data Collection:
At least a minimum of four days were used to collect data from
each of the six schools.
Day 1:
Explanation of the study aims and distribution of consent
forms was done. Forms were sent to parents/guardians

through their children for consenting.
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Day 2:

Children whose parents/guardians consented were
assisted to fill a questionnaire in which basic background
information was obtained and questions regarding
awareness and knowledge of cardiovascular diseases were
asked.

Day 3:

Blood Pressure and anthropometric measurements were
taken from morning to mid-day.

Day 4:

Blood samples were collected.

Blood Pressure measurements:

BP was recorded with a standard mercury
sphygmomanometer, using a 20 cm x 9.5 cm cuff for
children 10 years or less, and a 22.5 cm x 15 cm for
children older than 10 years.The first and fifth Korotkoff’s
sounds were taken for systolic and diastolic pressures
respectively.

It was recorded in a familiar, spacious room with subjects
sitting comfortably and the right arm rested at the heart

level.
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Measurements were taken in the morning and during
class hours. Children were comming in turns from class
sessions in a calm situation. A 5 minute rest was then
taken before the measurements were done. An average of
two readings was taken as the blood pressure of the

individual.

Body weight:
Body weight was measured using a weighing scale
(Momert, Hungary) with subjects without shoes or heavy

clothing like jackets. It was recorded to the nearest 0.5 kg.

Height:
Height was measured using a scale made over the wall. It
was taken with subjects wearing no shoes or caps and

recorded to the nearest decimal point in centimetres.

Body Mass Index (BMI):

After obtaining weight in kilograms and height in metres,
the BMI was calculated from the following formula:
weight in kg/height in metre2. It was recorded in

kg/metre2.
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Blood Samples:

Blood samples were collected from the antecubital vein,
using a Scc syringe. This was done before the children had
their school snacks/meals but without an overnight fast.
Whole blood glucose level was determined on the spot by a
Glucometer-4 (Amron-UK).

The rest of the samples were kept in empty sterile bottles,
serum separated and stored at —20°C, thereafter sent to

Bergen, Norway for lipid analyses.

4. 6. 0 Definition of terms

4. 6. 1 Systolic hypertension:
Systolic blood pressure greater than or equal to the 95th

percentile for age, sex and height of the child.

4. 6. 2 Diastolic hypertension:
Diastolic blood pressure greater than or equal to the 95t
percentile for age, sex and height of the child.

4. 6. 3 Obesity:
Weight for height (BMI) measurements that are equal or

above the 95t percentile for age and sex of the child.
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4. 6. 4 Awareness of cardiovascular diseases (Hypertension,
Diabetes Mellitus, Stroke or Heart Attack):
defined as “yes™ if the respondent has ever heard of such a
disease
“no’ if the respondent has never heard of such
a disease
4. 6. 5 Knowledge of cardiovascular diseases (Hypertension,
Diabetes Mellitus, Stroke, Heart Attack)
Defined as “yes™ if the respondent was able to mention two
or more of the following;
a) One or more symptom of the disease
b) One or more behaviour that predispose one to the
disease

c) One or more preventive behaviour for the disease

4.7 Data Analysis
Data was entered and analysed using the Statistical Package for
Social Sciences (SPSS/PC+ Version 10) for the IBM/AT
microcomputer. Chi square test was used for categorical variables
and the differences between two group means was analysed using
the student’s t-test. For groups more than two, one way Analysis

of Variance (ANOVA) was used to compare group means.
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Differences were considered significant if the p-value was less

than 0.05.
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5. O RESULTS

5. 1 Characteristics of the study population
To determine the prevalence of cardiovascular risk factors among
children, a total of 508 primary school children from six schools
were involved. (Four schools in Urban Dar es Salaam and two
schools in Rural Morogoro). Males were 228 (44.9%) and females
were 280 (55.1%), giving a ratio of males to females of 0.8:1.
Figure 1 shows the age and sex distribution of the study

population.

Fig. 1. Distribution of the study population by age and gender

number of
children
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Sixty percent of the study population was from Urban Dar es

Salaam, representing two different school settings: Urban Low
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Density (ULD) schools (Academic and Bunge) and Urban High
Density (UHD) schools (Miburani and Mbagala Kuu). Fourty
percent came from two schools in Rural Morogoro (Lungo and
Manyenga). Females outnumbered males in all school settings, as

shown in table 1.

Table 1: Distribution of the study population by school

setting and gender.

Males Females Total
School setting n (%) n (%) n (%)
ULD 61 (43.0) 81 (57.0) 142 (27.9)
UHD 69 (41.6) 97 (58.4) 166 (32.7)
Rural 98 (49.0) 102 (51.8) 200 (39.4)
Total 228 (44.9) 280 (55.1) 508 (100)

ULD = Urban Low Density, UHD = Urban High Density

The mean (SD) age of the total study population was 11.5 (2.4)
years. The mean (SD) age for males was 11.89 (2.46) years while
that for females was 11.28 (2.33) years. Two hundred and seventy
five (54.13%) subjects were between 12 and 15 years. Table 2
shows demographic characteristics of the study population by

gender.
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Table 2. Demographic characteristics of the study population

by gender.
Characteristic Males Females
n (%) n (%)
Total series 228 (44.9) 280 (55.1)
Age group (years)
6-11 93 (40.8) 140 (50.0)
12-15 135 (59.2) 140 (50.0)
Class
1-4 110 (48.2) 140 (50.0)
5-7 118 (51.8) 140 (50.0)
Mean (SD) mean (SD)
Age (years) 11.89 (2.46) 11.28 (2.33)

Subjects from Dar es Salaam Urban Low Density schools had
statistically significant higher mean (SD) levels for both systolic
[112.94 ( 9.65) mmHg] and diastolic blood pressure [69.20 (8.70)
mmHg], p < 0.001 compared to those from Dar es Salaam Urban
High Density schools and Rural Morogoro schools. In addition
subjects from Rural Morogoro schools were taller (142.91 + 11.43

cm) as compared to those from Urban Dar es Salaam, (p = 0.01).

Subjects from ULD schools had higher mean (SD) levels of body
weight [36.48 (12.5) kg] and BMI [18.38 (4.93) kg/m?] compared
to those from UHD [33.84 (9.23) kg and 16.64 (4.92) kg/m?

respectively] and Rural schools [33.81 (8.29) kg and 16.50 (2.04)
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kg/m? respectively). However these differences were statistically

non significant. (Table 3).

Table 3. Comparison of anthropometric and blood pressure
measurements between the school settings

ULD
mean (SD)

UHD Rural
mean (SD) mean (SD) p value

SBP (mmHg)
DBP (mmHg)
Height (cm)
Weight (kg)

" BMI (kg/m®)

112.94 (9.65)
69.20 (8.70)
139.77 (12.05)
36.48 (12.75)

18.38  (4.93)

109.81 (9.34)  103.60 (12.95)  <0.001
6599 (6.97)  64.69 (8.92)  <0.001
141.02 (10.79)  142.91 (11.43) 0.01
3384 (9.23) 3381 (8.29) 0.023

16.64 (4.92) 16.50 (2.04) <0.001

ULD = Urban Low Density,

UHD = Urban High Density, SBP = Systolic Blood

Pressure, DBP = Diastolic Blood Pressure, BMI = Body Mass Index
p, significance of difference between groups

5. 2 Cardiovascular risk factors:

5. 2. 1 Hypertension

The blood pressure (both systolic and diastolic) was found to

rise with age. Females had slightly higher mean values for

both systolic

(108.47mmHg versus 107.96mmHg) and

diastolic (66.83mmHg versus 65.81mmHg) blood pressure.

The difference was more seen in the younger subjects and it

normalized as the age increased. Figure 2 and Figure 3 show
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age and sex - blood pressure curves for systolic and diastolic

respectively.

Figure 2. Systolic Blood Pressure curves for males and females

by age.
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Figure 3. Diastolic Blood Pressure curves for males and females

by age.
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5. 2. 1. 1. Systolic Hypertension
A total of 58 (11.4%) subjects out of the total population
had their systolic blood pressure greater than the 95t
percentile for age, sex and height hence defined as having

systolic hypertension.

Systolic hypertension was higher in females (12.1%) than
males (10.5%), p = 0.568793 (non significant). Younger
subjects (6 — 11 years) had a significantly higher
proportion of subjects with systolic hypertension (16.7%)
as compared to the older (12 — 15 years) subjects (6.9%), p
< 0.001. Subjects from ULD schools had a significantly
higher prevalence (29.6%) of systolic hypertension
compared to students from UHD (4.8%) and Rural (4.0%)
schools, who had almost similar proportions of subjects

with systolic hypertension, p < 0.001.

Systolic hypertension was also significantly higher (p <
0.001) in subjects whose parents had a secondary
education or above as compared to those whose parents

did not reach secondary level of education, (Table 4).
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Table 4. Prevalence of Systolic hypertension by demographic

characteristics.
Systolic Hypertension
Characteristic (N=158)
n (%)

Gender

Males 24 (10.5)™

Females 34 (12.1)
Age

6-11 39 (16.7)**

12-15 19 (6.9)
School category

ULD 42 (29.6)**

UHD 8 (4.8)

Rural 8 (4.0)
Father’s education

Secondary+ 40 (17.6)**

Below secondary 8 (5.3)
Mother’s education

Secondary+ 34 (19.5)**

Below secondary 13 (6.7)

ULD = Urban Low Density, UHD = Urban High Density
9 Not all subjects knew their parents’ level of education
** p < 0.001, NS Not Significant

5. 2. 1. 2 Diastolic Hypertension
Fourty one subjects (8.1%) out of the total population were
found to have diastolic hypertension. Females had an
insignificant higher proportion of subjects with diastolic
hypertension (8.9%) compared to males (7.0%), p =

0.431579. Those subjects aged 6 — 11 years had a higher
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proportion (9.4%) of diastolic hypertension compared to
those aged 12 - 15 years (6.9%). The difference was not

statistically significant, p = 0.296313.

Diastolic hypertension was significantly higher in subjects
from ULD schools (20.4%) compared to those from UHD
(3.0%) and Rural (3.5%) schools, p < 0.001. Diastolic
hypertension was also significantly higher in subjects
whose parents had a level of education of secondary or

above as shown in table 5.

Twenty subjects (3.9%) out of the total study population
were found to have both systolic and diastolic
hypertension. Of the twenty subjects, 16 (11.3%) were
from ULD schools and only 4 (two from each) subjects
were from the UHD (1.2%) and Rural (1.0%) schools. This
difference was statistically significant, p < 0.001. Figure 4
summarises the differences in the prevalence of Systolic,
Diastolic and both (systolic and diastolic) hypertension in

the three school settings.
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Table 5. Prevalence of Diastolic hypertension by demographic

characteristics.
Diastolic Hypertension
Characteristic (N=41)
n (%)

Gender

Males 16 (7.0

Females 25 (8.9
Age

6-11 22 (9.4

12-15 19 (6.9)
School category

ULD 29 (20.4)%**

UHD 5 (3.0)

Rural 7 (3.5)
YFather’s education

Secondary+ 25 (11.0)*

Below secondary 4 (2.6)
"Mother’s education

Secondary+ 20 (11.5)*

Below secondary 6 3.1)

ULD = Urban Low Density, UHD = Urban High Density
1 Not all subjects knew their parents’ level of education
*p <0.05, ** p <0.001, NS Not Significat
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Figure 4. Prevalence of Systolic, Diastolic and both (Systolic and

Diastolic) hypertension in the three school settings.

OuLD
EUHD
O Rural

Systolic Diastolic Both
Hypertension

5. 2. 2. Obesity
The mean (SD) height of the total population was 141.41
(11.46) cm. Overall, males were taller [141.96 (11.37) cm]
than females [140.97 (11.53) cm] though this difference was
not statistically significant, p = 0.333. Furthermore,
subjects from Rural schools were taller [142.91 (12.05) cm],
followed by subjects from UHD [141.02 (10.79) cm] and last
from ULD [139.77 (12.05) cm]. The differences in height

was statistically significant, p = 0.010. (Table 6).

The mean (SD) weight of the total population was 34.67

(11.46) kg. There was almost similar mean (SD) values for
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males [34.43 (10.65) kg] and females [34.68 (9.58) kg] , p =
0.783. Subjects from ULD had a higher mean (SD) weight
[36.48 (12.75) kg] compared to those from UHD [33.84
(9.23)kg] and Rural [33.81 (8.29) kg]. The difference was

statistically significant, p = 0.023. (Table 6).

The mean (SD) BMI of the total studied was 17.07 (3.35)
kg/m?2 . It was higher in females [17.13 (2.94) kg/m?] than
in males [16.99 (3.80) kg/m?2], the difference was not
statistically significant, p = 0.910. Subjects from ULD had
the highest mean BMI [18.38 (2.04) kg/m?], followed by
UHD [16.64 (4.93) kg/m?] then Rural subjects [16.50 (2.04)
kg/m?2], p < 0.001, (p, significance of difference between
groups, Table 6.

Twenty seven subjects (5.3%) out of the studied population
were found to have obesity. Females had a higher
proportion of obese subjects (5.7%) compared to males
(4.8%), p = 0.6566, non significant. Obesity was
significantly more prevalent in the younger subjects ie 6 —
11 years olds (7.7%) compared to the older subjects (3.3%),

p=0.019.
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Table 6. Means (SD) for Height, Weight and BMI by demographic

characteristics
Characteristic Height (cm) Weight (kg) BMI (kg/mz)
mean (SD) mean (SD) mean (SD)

Total series 141.41 (11.46) 34.67 (11.46) 17.07 (3.35)
Gender

Males 141.96 (11.37) 34.43 (10.65) 16.99 (3.80)

Females 140.97 (11.53) 34.68 (9.58) 17.13 (2.94)
Age group (years)

6-11 133.15 (8.55)** 29.98 (9.71)** 16.68 (4.00)*

12-15 148.42 (8.58) 38.65 (8.39) 17.40 (2.64)
School category

ULD 139.77 (12.05)* 36.48 (12.75)* 18.38 (4.93)**

UHD 141.02 (10.79) 33.84 (9.23) 16.64 (4.93)

Rural 142.91 (11.43) 33.81 (8.29) 16.50 (2.04)
Father’s education

Secondary+ 141.46 (11.42) 36.32 (11.33) 17.88 (4.13)**

Below secondary 143.32 (11.31) 34.57 (8.41) 16.59 (2.21)
Mother’s education

Secondary+ 140.03 (11.59)**  35.00 (10.12) 17.57 (3.35)

Below secondary 144.08 (10.84) 35.96 (10.09) 17.09 (3.53)

ULD = Urban Low Density, UHD = Urban High Density

* p<0.05, ** p<0.001

Investigation on obesity from the different school settings
revealed that subjects from ULD schools were more likely to
be obese (16.9%) compared to UHD (1.8%) and the Rural
schools subjects were less likely (0.0%). This difference was
statistically significant, p < 0.001.

Subjects whose parents had an education level of secondary

or above had an increased chance of being obese than those
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whose parents had lower levels of education. These results

are shown in table 7.

Table 7. Prevalence of obesity by demographic characteristics

Characteristic Obese Not Obese
(N=27) (N=481) p value
n (%) n (%)

Total series 27 (5.3) 481 (94.7)

Gender
Males 11 (4.8) 217 (95.2) 0.6566
Females 16 (5.7) 264 (94.3)

Age group
6-11 18 (7.7) 215 (92.3) 0.0193
12-15 9 (3.3) 266 (96.7)

School setting
ULD 24 (16.9) 118(83.1) <0.001
UHD 3 (1.8) 163 (98.2)
Rural 0 (0.0) 200 (0.0)

Father’s education
Secondary+ 23 (10.1) 204 (89.9) <0.001
Below secondary 2 (1.3) 150 (98.7)

Mother’s education
Secondary+ 18 (10.3) 156 (89.7) <0.001
Below secondary 4 (2.1) 191 (97.9)

ULD = Urban Low Density, UHD = Urban High Density
7 Not all subjects knew their parents’ level of education

5. 2. 3 Cigarrette smoking
Twenty six (5.1%) subjects out of the total population
admitted to have smoked at least once till the time of this

study. Only six (1.2%) subjects out of the total study
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population were smoking cigarrette on a regular basis, (2

from UHD schools and 4 from Rural schools).

Thirty five percent of the total study population reported
they were living in the same house with a smoking person ie
having passive smoking. Among the reported people

smoking, 99% were males (Fathers, Uncles, Grandfathers).

Subjects from the UHD schools had the highest proportion
of passive smokers (42.8%) in comparison to the Rural
schools subjects (34.5%). The ULD schools subjects had the
lowest proportion of individuals having passive smoking
(26.1%). This difference between the groups was statistically

significant, p = 0.009.

On attitude regarding smoking 97.2% were aware that
smoking was bad for health. Three (0.6%) subjects thought
smoking has no harm on health on the contrary it freshenes
and relaxes the mind and body. Eleven (2.2%) subjects were
undecissive on whether smoking was bad or good for
health. Figure 5 shows the proportion of subjects under

passive smoking in the three school categories.
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Figure 5. Prevalence of Passive Smoking by school setting

1 : 7

ouLb
HEUHD
ORural

L
7
]
"4
]
5
]

o

Passive smoking

5. 2. 4 Physical activity
The level of physical activity was assessed using two
criteria: (1) means of coming to school, (2) leisure time
activities. In addition the study subjects’ attitudes in sports

activities was assessed.

About two thirds (68.9%) of the study subjects were going to
school on foot, 29.1% were using motor vehicles and 2%
were using bicycles. Table 8 shows the means of going to

school by school category.
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Table 8. Means of going to school by school setting

ULD UHD Rural

n (%) n (%) n (%)
On foot 13 (9.15) 150 (90.36) 187 (93.5)
By bicycle 0 (0.0 0 (0.0 10 (5.0)
Public transport 35 (24.65) 15 (9.04) 3 (13)
School bus 30 (21.13) 0 (0.0) 0 (0.0
Private transport | 64 (45.07) 1 (0.60) 0 (0.0
*Total 142 (100) 166 (100) 200 (100)

ULD = Urban Low Density, UHD = Urban High Density
* Only the usual/regular mean of going to school was considered

Majority (>90%) of subjects from the ULD schools were
using motor vehicles as means of transport for going to
school in either school bus or private owned motor vehicle.
On the contrary, the UHD and Rural schools, majority of

subjects were going to school on foot.

The following responses were given when asked about the

subjects’ leisure time physical activities. (Figure 6)
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Figure 6. Leisure time physical activities mentioned.
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More than half (61.0%) of the study subjects mentioned
playing football or other sports as their main leisure time
activity. Nineteen percent of the subjects mentioned going
to tuition after their school time. Twelve percent of the
study population were mostly sedentary (watching TV or
just staying at home) during their leisure time. Four percent
of the subjects engaged themselves either in farm or garden

works post school.

On the response on their attitude towards sports, majority
(87.6%) of the study population responded by saying that

sports was good for health. Fifty three (10.6%) subjects said
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sports are bad for health and 10 (2.0%) subjects did not

know whether sports were good or bad for health.

5. 2. 5 Glycaemic profiles
The mean (SD) blood glucose level of the total study
population was 4.88 (0.74) mmol/l. It was 4.84 (0.63)
mmol/l for males while that for females was 4.98 (0.64)
mmol/l, an insignificant difference, p = 0.1130. Younger
subjects (6 — 11 years) had a significantly higher mean
blood glucose level 4.99 (0.55) mmol/1 compared to the

older subjects 4.78 (0.69) mmol/1, p < 0.001 .

The mean (SD) blood glucose level was also significantly
higher in subjects from ULD, 5.07 (0.47) mmol/1 followed by
the UHD school subjects 4.87 (0.54) mmol/l. The rural
schools had the least mean glucose level, 4.73 (0.81)
mmol/l. This difference between the groups was statistically

significant, p < 0.001.

Equally, subjects whose fathers had secondary or above
level of education had significantly higher mean blood
glucose level, 4.93 (0.68) mmol/l as compared to those

whose fathers had below secondary level of education 4.81
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(0.52) mmol/l, p = 0.045. There was no difference with

mothers’ level of education. Table 9.

None of the subjects had blood glucose levels that met the

WHO’s definition for diabetes.

5. 2. 6 Lipid profiles

The mean (SD) total serum cholesterol, LDL-C, HDL-C and
triglycerides for the total study population was found to be
3.56 (0.88) mmol/l, 1.99 (0.66) mmol/1, 0.88 (0.38) mmol/]
and 0.98 (0.42) mmol/l respectively. There were no
significant differences of mean lipid levels as far as gender
is concerned although females had a slight higher mean
values for total cholesterol (3.61 versus 3.52 mmol/l) and

for LDL-C levels (2.03 versus 1.96 mmol/l), p = 0.2517.

Younger subjects (6 — 11 years) had significantly higher
mean values for total cholesterol (3.79 mmol/ versus 3.39
mmol/l), p < 0.001, LDL-C (2.10 mmol/l versus 1.91
mmol/l), p < 0.001 and HDL-C (0.95 mmol/1 versus 0.82

mmol/l), p < 0.001 as compared to the older subjects (12 —
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15 years). This difference was not seen on the triglycerides

levels.

Table 9. Means (SD) of blood glucose levels by demographic

characteristics.
Characteristic Blood sugar level (mmol/l)
(N =508) mean (SD)

Total series 4.88 (0.74)
Gender

Males 4.84 (0.63)

Females 4.93 (0.64)
Age group (years)

6-11 4.99 (0.55)**

12-15 4.78 (0.69)
School category

ULD 5.07 (0.47)**

UHD 4.84 (0.54)

Rural 4.73 (0.81)
Father’s education

Secondary+ 4.93 (0.68)*

Below secondary 4.81 (0.52)
Mother’s education

Secondary+ 4.90 (0.69)

Below secondary 4.89 (0.56)

*p <0.05, **p < 0.001

ULD = Urban Low Density, UHD = Urban High Density

Subjects from ULD schools had significantly higher mean

levels for total cholesterol (4.19 mmol/l), p < 0.001 and

LDL-C (2.26 mmol/l), p < 0.001 compared to the subjets

from UHD (3.74 mmol/l and 1.96 mmol/1 respectively) and
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Rural schools (2.98 mmol/1 and 1.83 mmol/l respectively).
Furthermore, subjects whose parents had level of education
of secondary or above had significantly higher mean levels
of total cholesterol, LDL-C, and HDL-C. This difference was
not notted with triglycerides levels. Results are shown in

table 10.

Twenty one (4.1%) out of the 483 subjects (subjects with
blood samples) were found to have their total cholesterol
levels above 5.15 mmol/l, ie elevated serum total
cholesterol. Hypercholestrolemia was slightly higher in

females (5.2%) than males (3.2%), p = 0.2918.

Younger subjects had significantly higher proportion of
individuals with hypercholesterolemia (6.8%) compared to
the older subjects (2.3%), p = 0.014. Hypercholesterolemia
was also significantly higher in subjects from ULD sujects
(12.1%), than the UHD subjects (3.1%). None (0.0%) of the
subjects from Rural schools had total cholesterol levels

greater than 5.15 mmol/l, p < 0.001.

Ten subjects (2%) out of the total study population were found to

have elevated LDL-C (defined as levels >3.35mmol/l), the prevalence
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was 2.6% in females and 1.4% in males, an insignificat difference, p =

0.5244. With regard to age, the younger subjects had a slight higher

prevalence (3.2%) compared to the older subjects (1.1%), equally this

difference was not statistically significant, p-= 0.2115.

Table 10. Lipid profiles by demographic characteristics.

Mean (SD) values

Characteristic Total-C (mmol/l) LDL-C (mmol/l) HDL-C (mmol/l) Triglyc (mmol/l)
mean (SD) mean (SD) mean (SD) Mean (SD)

Total series 3.56 (0.88) 1.99 (0.66) 0.88 (0.38) 0.98 (0.42)
Gender

Males 3.52 (0.84) 1.96 (0.65) 0.88 (0.39) 0.98 (0.41)

Females 3.61 (0.91) 2.03 (0.66) 0.88 (0.38) 0.98 (0.42)
Age group (years)

6-11 -1 3.79 (0.90)** 2.10 (0.69)* 0.95 (0.38)** 0.99 (0.47)

12-15 3.39 (0.82) 1.91 (0.62) 0.82 (0.37) 0.98 (0.36)
School category

ULD 4.19 (0.82)** 2.26 (0.63)** 1.03 (0.36)** 1.02 (0.45)*

UHD 3.74 (0.73) 1.96 (0.59) 1.05 (0.30) 0.91 (0.42)

Rural 2.98 (0.64) 1.83 (0.68) 0.63 (0.33) 1.02 (0.38)
Father’s education

Secondary+ 3.90 (0.85)** 2.15 (0.63)** 0.97 (0.38)** 0.99 (0.44)

Below secondary | 3.21 (0.81) 1.81 (0.61) 0.75 (0.37) 0.97 (0.36)
Mother’s education

Secondary+ 3.99 (0.80)** 2.19 (0.63)** 1.00 (0.35)** 1.00 (0.45)

Below secondary | 3.27 (0.83) 1.84 (0.60) 0.78 (0.38) 0.99 (0.40)

* p < 0.05, **p < 0.001, ULD = Urban Low Density, UHD = Urban High Density

Subjects from the ULD schools had a significantly higher

proportion of individuals with high LDL-C levels (5.3%) as
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opposed to UHD subjects (0.6%) and the Rural subjects

(1.1%), p = 0.009.

Table 11. Means (SD) and prevalences of cardiovascular risk

Factors by school setting

ULD UHD Rural p value
CV risk factor N=142 N=166 N =200
Blood pressure (mmHg)
Systolic 112.94 (9.65) 109.81 (9.34)  103.60 (12.95) <0.001
Diastolic 69.20 (8.70) 65.99 (6.97) 64.69 (8.92) <0.001
Syst HT (%) 29.6 4.8 4.0 <0.001
Diast HT (%) 20.4 3.0 35 <0.001
Both (Sys+Dias) (%) 11.3 1.2 1.0 <0.001
Serum cholesterol (mmol/l)
Total 4.19 (0.82) 3.74 (0.73) 2.98 (0.64) <0.001
LDL-C 2.26 (0.63) 1.96 (0.59) 1.83 (0.68) <0.001
HDL-C 1.03 (0.36) 1.05 (0.30) 0.63 (0.33) <0.001
Tryglycerides 1.02 (0.45) 0.91 (0.42) 1.02 (0.38) 0.0198
Total-C > 5.15 (%) 12.1 3.1 0.0 <0.001
LDL-C>3.15 (%) 53 0.6 1:1 0.0035
Blood glucose (mmol/l) 5.07 (0.47) 4.84 (0.54) 4,73 (0.81) <0.001
BMI (kg/mz) 18.38 (4.93) 16.64 (4.92) 16.50 (2.04) <0.001
Obesity (%) 16.9 1.8 0.0 <0.001
Smoking
Active (%) 0.0 1.2 2.0 NS
Passive (%) 26.1 42.8 34.5 0.0089

ULD = Urban Low Density, UHD = Urban High Density, NS = Not Significant
p, significance of difference between groups

Table 11 summarises the means and prevalences of

cardiovascular risk factors between the three school

settings. Of note is the higher prevalences of the risk factors
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among the subjects from ULD schools as compared to those
from the other schools. It can also be seen that subjects
from UHD schools had a lot of similarities to those from the
Rural schools as far as risk factors for cardiovascular

diseases is concerned.

5. 3. 0 Awareness and Knowledge of Cardiovascular diseases.

5. 3. 1 Hypertension
A total of 499 subjects responded to the question as to
whether they have ever heard of a disease called
hypertension. 46.5% said they have heard and that they were
aware of hypertension, females were more aware than males

(50.9% versus 41.9%), p = 0.028.

There was a significant difference in awareness of
hypertension as far as age was concerned, being 56.6% in
the age group 12 -15 years, as compared to 34.9% in
subjects aged 6 — 11 years, p < 0.001. There was no
significant difference of awareness between schools in

different settings.
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There was a significant difference between those subjects
attending lower classes (34.7%) and higher classes (58.2%) in

regard to awareness of hypertension, p < 0.001.

Offsprings whose fathers had a level of education of
secondary or above were more likely to be aware of
hypertension (56.2%) as compared to those whose fathers’
levels of education were below secondary (45.7%), p = 0.045.
When considering mothers’ level of education, there was no
significant difference in the level of awareness between the

two groups, 55.2% versus 49.2%, p = 0.2546.

Ninety six (41.4%) out of the 232 subjects who were aware of
hypertension as a disease had knowledge of hypertension .

A higher proportion of females (42.9%) had knowledge of
hypertension as compared to their male counterparts
(39.1%). This difference was however not statistically

significant, p = 0.5728.

There was no significant difference in the knowledge of
hypertension as far as age was concerned, although the level
of knowledge was slightly higher in the older subjects

(43.0%) than the younger ones (38.3%), p = 0.4814.
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Knowledge of hypertension was significantly higher in
subjects from the ULD schools (58.9%), followed by the UHD
schools (50.6%) and the rural schools subjects had the least
proportion of subjects that had knowledge of hypertension

(15.4%), p < 0.001.

There was almost same proportions of subjects that had
knowledge of hypertension in the lower and the higher

classes ie 41.9% versus 41.1%, p = 0.9090.

Knowledge of hypertension was higher in subjects whose
fathers’ level of education was secondary or above (48.8%)
than those whose fathers’ level of education was below
secondary (34.8%). This difference was however not
statistically significant, p = 0.05858. Equally, subjects
whose mothers’ level of education was secondary or above
had a slightly higher proportion of subjects that had
knowledge of hypertension (50.0%) than those whose
mothers’ had below secondary level of education (36.8%),
this difference was also not statistically significant, p =

0.666.
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5. 3. 2 Diabetes
About two thirds (67.0%) of the total study population were
aware of diabetes. However, there was no significant
difference in the level of awareness between males and

females (68.6% vs 65.0%), p = 0.3971.

Awareness of diabetes was higher in the age group 12 -15
years (75.5%) compared to under 12 (56.8%), this difference

was statistically significant, p < 0.001.

With respect to location, awareness of diabetes was
significantly higher in the urban compared to the rural
schools (UHD 76.1%, ULD schools 67.5%). The Rural schools
had the least proportion of subjects that were aware of
diabetes (60.3%), p = 0.0064. These results are shown in

table 12.

One hundred and eighty six (55.9%) out of the 333 subjects
that were aware of diabetes had knowledge about diabetes.

Knowledge of diabetes was slightly higher in females (59.0%)
as compared to males (51.7%), an insignificant difference, p

= 0.1823.
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No significant difference was found in the level of knowledge
of diabetes with regard to age. The proportion of subjects
that had knowledge of diabetes was almost similar in the

younger (56.9%) and the older subjects (55.2%), p = 0.7536.

The ULD schools had the highest proportion of subjects that
had knowledge of diabetes (73.9%), followed by the UHD
schools (54.8%) and the rural schools had the least
proportion (42.7%). This difference was statistically

significant, p < 0.001.

Class of study seem to have no influence on the knowledge of
diabetes. There was almost similar proportions of subjects
that were aware of diabetes in the lower classes (55.4%) as

compared to the higher classes (56.2%), p = 0.8822.

A significantly higher proportion of subjects whose fathers’
education level was secondary and above had knowledge
about diabetes (69.2%) as compared to those whose fathers’
level of education was below secondary (49.5%), p = 0.0015.
Equally subjects whose mothers’ level of education was
secondary and above had a higher proportion of individuals

that had knowledge of diabetes (68.3%) as compared to those
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whose mothers’ had below secondary level of education

(54.6%), p = 0.02616. These results are shown in table 13.

5. 3. 3 Stroke
A total of 487 subjects responded to this question regarding
awareness of stroke. Out of which 199 (24.4%) said that they
have heard and were aware of stroke as a disease. Females
were more informed than males (27.5% vs 20.6%, p = 0.077).
Age was also an influencing factor as it was found that those
aged 12 — 15 years were more aware of stroke (28.7%) as

opposed to the younger subjects (19.5%), p = 0.017.

Awareness of stroke was significantly higher in subjects from
ULD schools (38.1%) compared to UHD schools (24.4%), and
the rural schools had the least proportion of subjects that
were aware of the disease (14.6%), p < 0.001. Subjects in the
higher classes were more aware of stroke (35.1%) as

opposed to those in the lower classes (13.4%), p < 0.001.

Subjects whose fathers had secondary education or above
had a significantly higher level of awareness of stroke

(34.4%) compared to those whose fathers had lower
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education levels (16.4%), p < 0.001. Similar results were
observed in offsprings of mothers who had secondary or

higher education, table 12.

Fifty (42.0%) out of the 199 subjects that were aware of
stroke had knowledge about the disease. Approximately
similar proportions of males and females had knowledge

about stroke, ie 40.0% versus 43.2%, p = 0.7281.

There was no significant difference as far as age was
concerned in the knowledge of stroke. The proportion of
subjects that had knowledge of stroke was (40.9%) in the
younger subjects and (42.7%) in the older subjects, p =

0.8512.

Knowledge of stroke was significantly higher in the ULD
schools (52.8%) as compared to the UHD schools (39.5%)
and the Rural schools (25.0%), p = 0.05. With regard to class
of study, there was no significant difference in the level of
knowledge about stroke between the lower (37.5%) and the

upper classes (43.7%), p = 0.544899.
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Subjects whose fathers had secondary or above level of
education had a slightly higher proportion of individuals that
had knowledge of stroke (43.4%) as compared to those whose
fathers had below secondary level of education (41.7%). This
difference was however not statistically significant, p =
0.879704. Knowledge of stroke was also not associated to
mothers’ level of education, being 48.1% in those whose
mothers’ had secondary or above level of education and
34.1% in the subjects whose mothers had below secondary
level of education, p = 0.1709. These results are shown in

table 13.

5. 3. 4 Heart Attack
A total of 117 (24.5%) subjects admitted to have heard about
heart attack and thus were aware of the disease. Males were
more aware (25.2%) compared to females (23.9%). This
difference was not statistically significant, p 0.729. The older
subjects were more likely to be aware of heart attack (31.5%)

as opposed to the younger subjects (16.5%), p < 0.001.

A significantly higher proportion of subjects in the ULD

schools were aware of heart attack (34.3%) compared to the
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UHD (23.0%) and the rural schools (18.3%), p = 0.0035.
Subjects from the higher classes were more likely to be aware
of heart attack (33.3%) as opposed to those from the lower

classes (15.3%), p < 0.001.

Awareness of heart attack was found to be higher in
subjects whose fathers had secondary or above level of
education (30.9%) as compared to those whose fathers had
lower education (20.0%), p = 0.0225. There was no
significant difference between the level of awareness of heart
attack as between mothers’ level of education p = 0.0556,
(Table 12).

Fourty seven (40.2%) out of the 117 subjects that were aware
of heart attack seem to know the disease.

The knowledge of heart attack was slightly higher in males
(46.3%) as compared to their females counterparts (34.9%),
an insignificant difference, p = 0.2108. Knowledge of heart
attack was almost similar in both age groups, 40.5% in the
younger subjects and 40.0% in the older subjects, p =

0.9557.

Subjects from ULD schools had a slightly higher proportion

of subjects that had knowledge of heart attack (43.8%),
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followed by the UHD schools (40.0%) while the rural schools
had the lowest proportion of subjects that knéw the disease

(35.3%). This difference was not statistically significant, p =

0.7435.

Knowledge of heart attack was higher in the higher classes
(43.2%) as compared to the lower classes subjects (33.3%).
The difference was however not statistically significant, p =

0.3145.

Parents’ level of education seem to have no influence on the
knowledge of heart attack. These results are shown in table

13.
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Table 12. Awareness of the main cardiovascular diseases by

demographic characteristics

Characteristic

Total series
Gender
Males
Females
Age group (years)
6-11
12-15
School category
"ULD
‘UHD
Rural
Class
1-4
$-—7

YFather education
Secondary+
Below secodary

IMother’s education
Secondary+
Below secondary

Hypertension Diabetes Stroke Heart Attack
(N =499) (N=497) (N=487) (N=478)

n % N % n % N %
499  46.5 497 67.0 487 242 478 24.5
224  41.9% 223 65.0 218  20.6 214 252
275 509 274 68.6 269 275 264 23.9
232 34.9* 229 56.8*%* 226 19.5 224 16.5
267  56.6 268 75.7 261 28.7 254 31.5
142 514 140 67.5% 139  38.1*%*% 140 343
164 494 163 76.1 156 244 152 23.0
193 404 194 60.3 192 14.6 186 18.3
248  34.7%% 244 607+ 239 13.4** 235 15.3%*
251 582 253 73.1 248  35.1 243 333
226 56.2%* 224 71.0 221 34.4%* 220 30.9%
151 457 148 60.9 146 16.4 140 20.1
174 552 173 69.4 168  32.1*% 168 29.8%
193 492 189 68.5 191 21.5 182 20.9

*p < 0.05, ** p< 0.001

ULD = Urban Low Density, UHD = Urban High Density

1 Not all subjects knew their parents’ education level
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Table 13. Knowledge of cardiovascular diseases by demographic

characteristics
Characteristic Hypertension Diabetes Stroke Heart Attack
(N=232) (N=333) (N=119) (N=117)
n % n % n % n %

Total series 232 414 333 559 119 420 117 402
Gender

Males 92 39.1 145 51.7 45 40.0 54 46.3

Females 140 429 188  59.0 74 430 63 349
Age group (years)

6-11 81 38.3 130  56.9 44 409 37 40.5

12-15 151  43.0 203 552 75 42.7 80 40.0
School category ;

ULD 73 58.9** 92 73.9%% 53 52.8% 48 43.8

UHD 81 50.6 124 548 38 395 35 40.0

Rural 78 154 117 427 28 250 34 353
Class

1-4 86 41.9 148 554 32 37.5 36 333

5-7 146 41.1 185 56.2 87 43.7 81 43.2
IFather’s education

Secondary+ 127  48.8%* 159  69.2%* 76 434 64 50.0

Below secondary 69 34.8 99 49.5 24 41.7 28 35.7
YMother’s education

Secondary+ 96 50.0 120  68.3* 54 48.1 50 52.0

Below secondary 95 36.8 130  54.6 41 34.1 38 36.8

* p<0.05, **p < 0.001

ULD = Urban Low Density, UHD = Urban High Density

1 Not all subjects knew their parents’ education level

NB: Only subjects that were aware of the diseases were assessed for the level of
knowledge

When asked about where they heard about the different

cardiovascular diseases, the following responses were given;
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Figure 7. Sources of information about cardiovascular diseases.

Hypertension [
@ School
Diabetes [ B Neighbour
O Others
Stroke [ ] :redlats
aren

Heart attack [ —1

%

Parents were the main source of information of
cardiovascular diseases, being mentioned by more than 50%
of the respondents who were aware of hypertension and
diabetes. It was also the main source of information with
regard to stroke and heart attack. The second main source of
information about cardiovascular diseases was media, which
was more common as far as stroke and heart attacks were
concerned. Of note is that school was the least mentioned
source of information about cardiovascular diseases, being
mentioned by less that 10% in all the cardiovascular
diseases asked. The ““other”” mentioned sources included

hospital, in the streets, etc.
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6. DISCUSSION

Seventy three percent of the consented children had complete data
and were analysed. Girls were more willing to partcipate thus
constituting 55% of this study population, a finding that is not
unique to this study.!3¢:137 The difference in participation between
those aged 6 —-11 years versus those who were aged 12 -15 years
could possibly be explained by the tendency that the younger
subjects were more likely to have incomplete data, especially when it
came to collecting blood samples, thus constituting only 46% of the
study population. It is estimated that more than 95% of children who
are school age children are at school, so this data roughly represent

children in Tanzania.

Several studies have demonstrated that systolic and diastolic blood
pressures have a strong, continuous, graded and etiological
significant  positive association with cardiovascular disease
outcome.5! In this study the mean blood pressure (both systolic and
diastolic) was found to rise with age, consistent with earlier
reports.138,139 The mean (+ SD) systolic and diastolic blood pressures
were 108.22 + 11.89 mmHg and 66.32 + 8.69 mmHg respectively.
These results are similar to those found by Hamidu et all40 in a study

done to determine the blood pressure profile of Nigerian children aged
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S — 16 years whereby the mean systolic and diastolic blood pressures

were found to be 102.28 mmHg and 65.10mmHg respectively.

The prevalence of systolic, diastolic and both (systolic and diastolic)
hypertension was found to be 11.4%, 8.1% and 3.9% respectively.
This is different from the prevalences found earlier within Tanzanian
adolescents aged 15 - 19 years,3! whereby the prevalence of
hypertension was found to be only 0.4%. This difference could be due
to the fact that these reseachers used a cut off point for hypertension
as blood pressure levels of > 140/90 mmHg, regardless of the age,
height and sex of the child/adolescent. The present results are
however similar to those found by Chadha et all4! in which the
prevalence of hypertension (systolic, diastolic or both) among Indian
children was found to be 11.9% in boys and 11.4% in girls aged 5 —
14 years. The similarity is detected yet these study populations are of

different cultural background.

The area of residence of the subjects have been found to have an
influence on their mean blood pressure levels. In this study, subjects
from the urban areas had higher mean systolic and diastolic blood
pressures, furthermore within the urban area, there was a significant
difference in the mean blood pressure between those from Urban Low

Density areas compared to those from Urban High Density areas.
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These results are similar to those found in earlier studies within
African communities!42143 which show differentiation of blood
pressure levels according to area of settlements. Areas of settlement
are mainly determined by affluence and socio-economic status of the
individual families. This has also a bearing on lifestyle. A significant
difference was also found regarding parental educational status.
Those children whose parents had secondary and above level of
education, had higher mean levels for both systolic and diastolic
blood pressures. This again can be explained by the difference in
socio-economic status. Parents who are more educated are more
likely to have good jobs thus having a higher income and live a more
sedentary lifestyle than parents who are not educated or less

educated.

Pediatric obesity (defined as body mass index in the 95t percentile or
higher for age and sex) is a serious, chronic disease. Health care
professionals should be concerned about overweight and obesity
because of the well established relation between excess weight and
such medical conditions as hypertension, hypercholesterolemia, type
2 diabetes, and to an increased incidence of musculoskeletal
injuries!44. Worldwide, the prevalence of obesity is reported to have

doubled since mid 70’s, most marked in the developed countries. In
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the US, Gortmaker et all4S reported a 54% increase in childhood

obesity from 1960 to 1980.

The prevalence of obesity in this study population was found to be
5.3%. It was 5.7% in females compared to 4.8% in males, an
insignificant difference. Kane et all46 found the prevalence of obesity
to be 3% in a rural area of Thiadaye, Senegal. Among Portuguese
children aged 6 — 15 years, the prevalence was found to be 7%.157 The
prevalence of obesity was higher in Indian children (aged 13 - 17
years) in which it was found to be 10%.34 In Tanzanian adolescents
aged 15-19 years, Kitange et al3! found the prevalence of overweight
to be in only 0.4% at the age of 15 years. This difference in the
prevalence could be due to the differences in defining obesity in
children and adolescents and methodology applied (they used the cut

off points of obesity and overweight for adults).

The striking finding in this study was the differences in the
prevalence of obesity in the three school settings, ie 16.9%, 1.8% and
0.0% in the ULD, UHD and the Rural schools respectively. This can
be explained by the difference in the socioeconomic status of the
parents in these school settings. The children in the ULD schools
were more likely to eat more of excess energy and use less of their

energy due to lack of physical activities. It is however interesting to
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note that the prevalence of obesity was higher in the younger
subjects, thus it seems some of the obese children loose their weight
as they grow older. However, this may not be trully harmless as
Vanhala et all4” showed that obesity at age of seven predicts the
metabolic syndrome in adulthood. Whether this is true for the
children who lose their weight before they become adults needs

further investigation.

In contrast to the present results, McMurray and Collegues found
that the rural children of North Carolina in the US had a 54.7%
increased risk of obesity!5®8 when compared to the urban children.
This fact can be explained by the natural history of socio-economic
transitions.159 The increase in obesity during childhood is
multifactorial. Several studies have revealed that the sedentary
lifestyle of today’s children and adolescents is a major determinant.
Also causally related to obesity is the availability of food rich in
energy fast foods™ around school premises, as well as familial
obesity, socioeconomic status of parents, which makes children have
enough money to spend in buying food rich in energy and soft drinks.
Lack of physical fitness and activity levels have also been found to

contribute. 148
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The health problems brought about by cigarette smoking can not be
overemphasised. Most studies have shown a strong dose-response
relation of cigarettes smoked to deaths from Cardiovascular diseases.
In addition, smoking increases the risk of peripheral arterial occlusive

disease, and various forms of cancer.120

In this study, cigarette smoking was found in only 1.2% of the
subjects. These results are similar to earlier findings by Kitange et
al3! in which the prevalence of cigarette smoking was found in only
1.1% of the adolescents aged 15 years. Low prevalences were also
found in India by Gupta et al34, in which the prevalence was (0.4%).
The results are however different from those found in most European

and American children.149,150

The low prevalence of active cigarette smoking in these children can
be explained by the fact that at this young age parents still have
control of their childrens’ behaviours, and culturally parents
discourage smoking at young age. However, this trend can change
any time from the present since there is an increased level of cigarette
advertisement in posters, radios, and televisions. This can have an
impact on children since most of them are now having access to these
different media and some go to boarding schools at a young age and

can pick on smoking habits from other students.
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Surprisingly was the finding in this study of high prevalence (35%) of
passive smoking in these young children. These findings suggest that
even if the young children do not smoke by themselves, they cannot
escape the sidestream smoke that is comming from their own parents
and close relatives. So, with the high prevalence of smoking in the
adult population ( 21% in Dar es Salaam and 28% in Morogoro,
Kitange et al®?) and due to lack of special restriction of smoking in
public areas, the problem of smoking will still be there in these

children.

Related to the prevention of cardiovascular diseases, daily physical
activity in children has become a field of interest. Epidemiological
studies have shown that physical activity appears to offer some
degree of protection against cardiovascular diseases, hence a

fundamental approach for prevention should begin at childhood.113

This study found most of the children (61%) to be active, engaging
themselves in sports, doing farm and other house activities (8%), and
most of them were going to school on foot as part of their daily
activities. There was however a difference in the level of activities
with regard to the different school settings. The subjects from ULD

school were more likely to go to schools using motor vehicles as
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compared to those from the UHD and Rural schools, thus lacking
walking as part of physical activity. However this study did not look
on the actual levels of physical activities since this would have
involved direct observation of the level of activities of the children, so
no major conclusions can be drawn from these findings. Other
activities which were more likely to be undertaken by the subjects
from the rural schools are things like water fetching from distances,
assisting in food harvest or collecting firewood. These activities are
invariably done in rural and some less well off families in the urban
settlements eventually leading to these children being more active

than those from the affluent urban families.

Type 2 diabetes in children is an increasing problem worldwide, being
more marked in the developed world. The problem goes hand in hand
with the worldwide increase in the prevalence of obesity in children,

coupled with today’s sedentary lifestyle.

In this study the mean (SD) level of blood glucose was found to be
4.88 (0.74) mmol/l, with an insignificant difference between males
(4.84 + 0.63 mmol/]) and females (4.93 = 0.64 mmol/l). This figure
slightly exceed that found by other researchers®! among Tanzanian
adolescents aged 15 -19 years in which the mean level was 4.2

mmol /] with no difference between males and females.
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The blood glucose levels were found to be slightly but significantly
higher in the younger subjects as compared to the older ones (4.99
mmol/1 versus 4.78 mmol/l), p < 0.001. This is in contrast to what
was reported previously,62:63 however these results show a significant
difference in the mean blood glucose levels with regards to school
settings. The most prosperous school setting, ULD had the highest
mean level of blood glucose. This trend has also been observed by
previous researchers.3* The differences in the mean blood glucose
levels in this study population can be explained by the differences in
the levels of type 2 diabetes precursors in the different school
settings. As reported earlier, the most prosperous subjects (those
from ULD schools) were more likely to be obese and to have a
sedentary lifestyle as compared to those from the UHD and the Rural
subjects. The two (ie obesity and physical inactivity) are major
determinants of glycaemic level. Generally, subjects from the affluent
socio-economic background had an increased chance of having more
caloric intake due to the type of food that is usually taken in the
Urban social life, ie high energy foods such as chips, animal products
and these children are more likely to take soft drinks, sugary foods
like cakes, chocolates, etc, at home and while at school since they

have enough money to spend.
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Levels of serum cholesterol have been correlated with a person’s
subsequent risk of heart disease. Clinical studies have shown that
serum cholesterol screening may reduce the risk of cardiovascular
diseases in adults, and for high risk children and adolescents.!5! The
issue on how much serum cholesterol concentration constitutes a
risk for cardiovascular disease has long been debetable. The
Framingham study indicated a continuous increase of risk of
cardiovascular disease with serum cholesterol values above 4.65
mmol/1 (180 mg/dl).152 In countries in which the incidence of
cardiovascular diseases is very low, the mean serum cholesterol
values of adults are in the range of 3.62 - 4.14 mmol/1 (140 - 160
mg/dl) but there is still a continuum of risk.!53 Furthermore, in
animal model atherosclerosis does not develop when serum
cholesterol levels are < 4.65 mmol/1 (180 mg/dl).152 Previous studies
have demonstrated that between the age of 5 — 18 years, the ideal
mean serum cholesterol is 2.85 mmol/1 (110 mg/dl) while the feasible
mean is approximately 3.62 mmol/l (140 mg/dl).’>* In the present
study we have shown that the mean serum total cholesterol to be
3.52 mmol/l in males and 3.61 mmols/] in females. These results
are in keeping with those found by others3* among Tanzanian
adolescents in which the values were 3.46 mmol/l in males and 3.74
mmol/l in females. This still reflects a low risk profile from

hypercholesterolemia.
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In the present study, the mean values of total serum cholesterol were
found to be significantly higher in the most affluent school children.
Whether this difference in serum cholesterol levels is protective to the
under previleged children (Rural) against atherosclerosis or whether
the affluent children are exposed and therefore at risk of adult
cardiovascular disease is a question that need to be part of a long
term follow up study. The fact that these children have a favourable
cholesterol profile does not exempt them from the occurance of
atherosclerotic changes in their blood vessels later in life. In a recent
publication by the Pathobiological Determinants of Atherosclerosis in
Youth (PDAY) Research Group!Ss it was clearly shown that there is a
substantial effect of the nonlipid risk factors on the extent and
severity of coronary and aortic atherosclerosis even in the presence of
a favourable lipoprotein profile. These results support the need for

control of all cardiovascular risk factors.

Awareness and knowledge of the risk precursors to cardiovascular
diseases is thought to be a key component of health decision making.
However few studies have been done to determine the level of
awareness and knowledge of cardiovascular diseases among children

despite what the WHO recommends; i.e raising awareness of
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cardiovascular diseases and their precursors among children as a

way of primary or primordial prevention.

This data revealed that the level of awareness of the main
cardiovascular diseases was generally low in this study population
and even in those who were aware of the diseases, their knowledge
about the disease was also low. Diabetes was the one disease that
many children were aware of (67%), followed by Hypertension
(46.5%). Stroke and Heart attacks (24.2% and 24.5% respectively)
were less known to the children. The low levels of awareness of
cardiovascular diseases could possibly be reflecting the low
prevalences of the diseases among this society thus they can be

thought of as being not common.

The terminologies that are used to describe cardiovascular diseases
in our native language are also not very popular. For instance, the
Swahili word for hypertension is “shinikizo la damu™". Not so many
people are aware of this terminology and people may sometimes talk
of “pressure”’, "BP"’, meaning hypertension. The Swahili word for
diabetes is “Kisukari”. This terminology is somehow more
meaningful as it descibes the disease by itself, it is well understood
by the general population and this can explain the fact that it was the
disease that was known to many of the children. The word

“Kiharusi™’, which is a Swahili word for stroke is confusing to most of
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the children since it does not describe the disease and it has other
meaning apart from the disease itself. Literally, there is no Swahili
word for heart attack, and the word is most of the time confused with
other heart problems, and even simple fainting attacks. Because the
understanding of the disease terminologies was difficult, it is possible
that some children thought they know the diseases while in actual
sense they were confusing with something else. Thus the level of

awareness and knowledge of these diseases could be lower.

Generally, the older subjects were more aware of diabetes (56.6% vs
34.9%) and hypertension (75.7% vs 56.8%) as compared to the young
subjects. This difference was not found with stroke and heart attack,
instead, parents’ level of education and the school setting of the
children determined the level of awareness of the diseases. Children
from the ULD schools were found to be more aware of strokes (38.1%)
and heart attacks (34.3%) as compared to those from the UHD (stroke
24.4%, heart attack 23.0%) and the Rural schools (stroke 14.6%,
heart attack 18.3%). With regards to parents’ level of education, those
whose parents had secondary or above level of education were more
likey to be aware of strokes and heart attack and there was no

difference when diabetes and hypertension were asked about.
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The differences in awareness of strokes and heart attack between the
school settings can be explained by the fact that the children from
the affluent families are more likely to watch television, listen to
radio, etc as these were the second most common sources of
information about stroke and heart attack mentioned. It is possible
that parents of the affluent children were more likely to talk about
these diseases as they were more likely to be affected by themselves

or having a relative affected.

The level of knowledge of the cardiovascular diseases among the
children aware of the diseases was generally similar for hypertension,
stroke, and heart attack (41.4%, 42.0% and 40.2%) respectively. It
was slight high in diabetes (55.9%). Collectively this data
demonstrated that among the children who are aware of
cardiovascular diseases only less than half of them know what the
disease are in terms of cause (risk factors), symptoms and how the
diseases can be prevented or avoided by change of lifestyle. It was
found that the level of knowledge of the cardiovascular diseases is
higher in the children from the affluent groups. This can be due to
parental influence and access to different media of communication.
This study did not look into the influence of teachers on the level of
awareness and knowledge of cardiovascular diseases. This is

important because children spend about a third of their day time at
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school, so teachers have to be aware of the different precursors of
cardiovascular diseases for them to help instilling those healthy-

related behaviours to children.

Experience has shown that raising awareness of cardiovascular
diseases and their precursors pays off. In the new twist, the
Phillipines!® aimed a programme to prevent cardiovascular diseases
not to adults but to pre-teen aged children starting from grade one of
almentary school. The rationalle for its departure from the usual
practice was that it is easier to insill healthy lifestyles in the young
. than to change bad habits in adulthood. Thus, even though most
diseases of the heart and arteries occur after the middle age, the fight
against them should begin with children. This programme proved to

be very successfull?.
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7. 0 CONCLUSION AND RECOMMENDATIONS

The following conclusions can be drawn from this study:

1.

3.

The prevalences of the conventional cardiovascular risk factors are
generally low among children in this society.

There is a marked difference in the prevalences of cardiovascular
risk factors among children from different socio-economic
background, being very low in those from the rural and low
income background and considerably high in those from the
affluent socio-economic bakground.

There is generally low levels of awareness and knowledge of

cardiovascular diseases and their precursors among children

The following recommendations are put forward:

i

2

Still there is an opportunity for primordial prevention of
cardiovascular diseases in this society.

There is a need to educate children about cardiovascular diseases,
their risk factors and the risky-related behaviours for
cardiovascular diseases so as to raise awareness.

Schools should be used to raise awareness of cardiovascular
diseases in children as this have shown to be effective in other

societies.
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4. Further studies are recommended to look on the level of
awareness and knowledge of cardiovascular diseases among
teachers and parents as this will have an impact on the children
also.

S. It is recommended that these children be followed up into
adulthood to see the trends of the levels of cardiovascular risk
factors. The programme should be extended to larger community

cohorts.
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