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ABSTRACT 

 

Aims: Globally, cardiovascular disease (CVD) caused 17.5 million deaths accounting for 46.2% of non-

communicable disease deaths. Risk factors among secondary school students in Ghana have reached epidemic 

levels. Unfortunately, many people have no knowledge of CVD and its risk factors and because of this the 

disease burden keeps on rising. The aim of this study was to evaluate the effectiveness of a school-based 

intervention guided by the Information-Motivation-Behavioral skills to reduce CVD risk factors among 
students.  

Methods: A total of 848 students from four secondary schools in Brong Ahafo were randomly assigned to either 

intervention or control schools (two intervention and two control schools; 212 students per school) of the study. 

The intervention schools received a CVD risk factor reduction intervention for six months. A Self-administered 

questionnaire was used for data collection on socio-demographic characteristics, physical activity, smoking, 

alcohol, dietary habits, CVD knowledge, motivation, and behavioral skills, weight, height, and blood pressure 

measurements. The intervention included a health education and physical activity modules. A post intervention 

assessment was carried out at six months to evaluate the effects of the intervention. The generalized linear 

mixed model was used to test the effectiveness of the intervention between the two groups.  

Discussion: Preventive measures must start as soon as possible. This is because school health programs have 

shown consistent improvement on the health status of students. Since behavioral change remains a driving force 
for controlling CVDs, there is therefore an urgent need for a behavioral change intervention among secondary 

school students.  

Keywords: Cardiovascular disease risk factors, secondary school students, behavioral modification intervention, 

IMB model. 

 

BACKGROUND 

Cardiovascular disease (CVD) is the 

leading cause of global deaths. More people 

die every year from CVDs than any other 

disease. 
[1-3] 

There were 17.5 global deaths 

in 2012 due to CVDs, which represented 

31% of all deaths 
[4]

 and affects a third of 

adult population in the world making it the 

largest epidemic ever known to mankind. 
[5]

 

Of these deaths, 6.7 million were caused by 

stroke and 7.4 million were due to coronary 

heart disease. The epidemic is not different 

in Ghana as an estimated 86,200 total deaths 

occur annually due to NCDs with 55.5% 

deaths under the age 70 years. 

Cardiovascular disease is the leading cause 
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of deaths in Ghana with an estimated 35,000 

or 40.6% of NCDs deaths. 
[6,7]

 In 2003, 

CVDs were ranked as the 4
th

 commonest 

institutional death causing 9% of the total 

deaths in the country until 2008 when it was 

ranked as the number cause of death or 14% 

of total death. 
[6]

 

Physical inactivity is showing a 

rising trend especially among adolescents. 

Globally, there were 81% adolescents 

between the ages of 11 to 18 years who 

were not physically active in 2010. 
[8] 

A 

research was carried out across 34 countries 

in five WHO regions which included Ghana 

among 72845 school students with ages 

between 13 and 15 years to compare 

physical behavior and sedentary lifestyle. It 

was found that most of the students were 

physically inactive and sedentary lifestyle 

was high. 
[9]

 Another study on 400 students 

between the ages of 6-14 years in Ghana 

revealed that 32% spent their leisure time 

playing video games or watching television. 
[10]

 

Prevalence of obesity and 

overweight in children are on the increase 

and the trends are mostly related to 

nutritional transition. 
[11]

 Worldwide 

prevalence of overweight and obesity are on 

the increase among children. For instance in 

children under five years, there were 

increase of overweight and obesity from 

2000 (5%) to 2010 (6%) and 2013 (6.3%).
 

[8]
 A research conducted in Ghana of 444 

students between the ages of 15-19 years 

old reported an overweight prevalence of 

11.7% and a prevalence rate of 2.9% for 

obesity. 
[12]

 A survey 
[13]

 reported that 6.6% 

and 1.2% secondary school students were 

found to be overweight and obese 

respectively and that only 18.7% met the 

physical activity recommendations on all 

seven days for at least 60 minutes per day. 

There is evidence to suggest that lifestyle 

interventions on modifiable risk factors may 

prevent the onset of obesity and diabetes. 
[14]

 

Tobacco smoking is one of the main 

causes of preventable deaths. There are 

about one billion smokers globally. 
[15]

 In 

2010 in Ghana, tobacco smoke caused 2.7% 

and 1% male and female deaths 

respectively. 
[16]

 A Global School-based 

Student Health Survey (GSHS) conducted 

across 75 Ghanaian secondary schools with 

a total of 7134 (56.2% males and 43.8% 

females) students reported that of the 

number that smoked one or more cigarette 

in the past 30 days, 45.4% tried their first 

cigarette smoking at age 13 years or 

younger. 
[13]

 According to the Tobacco 

Atlas Country Report, 
[16]

 4.3% and 2.9% 

Ghanaian boys and girls respectively 

smoked cigarette each day in 2013. A cross 

sectional survey of students (1805; 49% 

males, and 51% females) from some 

selected secondary schools in China 

revealed that 9% (162) of the students were 

smokers. However, a large number of the 

students 81% (1462) had no knowledge 

related to smoking and tobacco prevention 

from school. 
[17]

 

Globally people (≥15 years of age) 

consumed 6.2 liters of alcohol in 2010 
[8] 

versus 6.0 liters in the African region. In 

Ghana, total alcohol consumption per capita 

in 2010 was 4.8 liters; with males 

consuming 7.8 liters and 1.9 liters for 

females. 
[18]

 Further, 5.1% DALYs of the 

global burden of disease is attributed to 

alcohol consumption. A study conducted 

among 227 Ghanaians of age 8 years and 

older reported that 12% of the children take 

alcohol daily. 
[19]

 In a research among 894 

secondary school students in Ghana found 

the prevalence of alcohol usage among 

students was 25.1%. 
[20]

 Yet another survey 

conducted in Ghana 
[13] 

among 7173 

students revealed prevalence of alcohol use 

at 15.3%.  

Hypertension is a well-established 

and a leading risk factor of stroke and 

coronary heart disease 
[21]

 and one of the 

most important contributors of morbidity 

and mortality in the world. 
[22] 

Controlling 

the condition reduces morbidity and 

mortality of CVDs. 
[23]

 Prevalence of 

hypertension across the WHO regions is 

highest in Africa, at 30% with the lowest 

prevalence in the region of the Americas at 

18%. 
[8]

 The research was carried out in 
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Ghana among 201 youth from three 

communities between the ages of 12-24 

years found that 32.3% and 4% were pre-

hypertensive and hypertensive respectively. 
[24]

 In 2012 alone, a total of 964,724 newly 

reported hypertension cases were seen at the 

outpatient department (OPD) of hospitals 

across the country. 
[7]

 Another study 

conducted in the United Arab Emirates 

(UAE) among 999 students below the ages 

of 18 years had a prevalence of 

hypertension of 16.6%. 
[25]

 

This is an indication that risk factors 

of CVDs are on the increase among 

adolescents in Ghana. Some school-based 

behavioral studies have shown 

improvements in reducing risk factors of 

CVDs. A school-based CRCT study showed 

a 46% reductions of daily smoking among 

students in the intervention group when 

compared to the control group 
[26]

 and BMI. 
[27]

 Other studies showed increases in 

physical activity levels in the intervention 

group 
[28] 

and fruits and vegetable 

consumption compared to the control arm. 
[29]

  

The Information Motivation 

Behavioral skills (IMB) model however, 

postulates a causal relationship among the 

three factors which includes procedures that 

can be used to translate the model into 

health education/promotion interventions. 
[30] 

The model explains that complex 

behaviors require that people are well-

informed, well-motivated, and have the 

necessary objective and perceived skills to 

engage in the complex behaviors. 
[31,32]

 The 

IMB model assumes that health-related 

information, motivation, and behavioral 

skills are necessary to adopt health 

behaviors. Individuals who are informed, 

motivated to act, and have the fundamental 

skills to perform a behavior, are very likely 

to adopt health behaviors and obtain 

beneficial health outcomes. On the other 

hand, individuals who are not informed, are 

not motivated to act, and do not possess the 

skills needed to perform a behavior, are very 

likely to engage in risky behaviors and thus 

experience unfavorable health outcomes. 

Information that is directly relevant to the 

performance of behavior and can reasonably 

be accomplished within an individual’s 

social ecology is necessary to perform 

healthy behaviors. Again, with regards to 

motivation, which is the attitude of an 

individual towards the health-related 

behaviors and the support within the 

environment combines to facilitate the 

performance of health-related behaviors? In 

addition to information and motivation, 

behavioral skills provide the capability for 

individuals to perform health-related 

behaviors. This construct of the IMB 

emphasizes objective abilities and perceived 

self-efficacy associated with performing the 

desired behaviors. 

The CVD levels among the adult 

population has become a major public 

health issue and needs to be controlled 

immediately by reducing drastically the 

prevalence of the disease and its risk factors 

among adults and the youth. Also 

addressing a single modifiable risk factor 

still leaves one at a higher risk of 

developing CVDs because of failure in 

tackling the other coexistent risk factors. In 

order to achieve this, preventive measures 

must start as soon as possible especially 

among students. This is because school 

health programs have shown consistent 

improvement on the general health status of 

students. We therefore proposed to carry out 

the effectiveness of a school-based 

intervention programme on CVD risk 

factors based on the IMB model in Ghana.  

 

METHODS  

Study design  

The behavioral CVD risk factor 

reduction intervention used a single blind 

parallel cluster randomized controlled trial 

which involved 848 students from four 

selected public secondary schools in two 

districts of the Brong Ahafo region, Ghana. 

Schools were the unit of randomization, 

intervention, and analysis. Two schools 

were randomly allocated to either the 

intervention group or control group for six 

months. The study protocol of this trial had 
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been approved by the ethics committees of 

the Universiti Putra Malaysia 

(UPM/TNCPI/RMC/1.4.18.2) and the 

Kintampo Health Research Centre 

(KHRCIEC/2017-16). This trial is 

registered with the Pan African Clinical 

Trial Registry (PACTR201709002540178). 

An initial meeting was held with the 

regional Ministry of Education to ask for 

their permission to conduct the trial. The 

research team explained the objectives of 

the study, duration, and number of students 

that were to be recruitment into the trial 

including the inclusion criteria; all public 

secondary school students from form one to 

three while students who may be suffering 

from serious medical conditions such as 

heart, asthma or respiratory diseases were 

not included. Two districts were randomly 

selected with two schools each from each 

district. The research team then made 

appointments with the district directors of 

education in the two selected districts to 

explain the objectives of the trial and to seek 

their permission. These were followed with 

meetings with headmasters/ headmistresses, 

teachers, and parent teacher association 

chairmen/chairpersons of the four selected 

schools to seek their permissions and 

approval to carry the trial in Fig.1. 
 

Meeting with Regional Ministry of Education 

 

 

Random selection of two districts 

 

 

Meetings with the two selected Districts 

Directors of Education and other 

stakeholders  

 

 

Random selection of four public 

secondary schools in two districts 

 

 

Meeting with headmasters, teachers 

and PTA chairpersons of four 

schools 

 

 

 

 

 

 

Baseline data collection 

 

 

Four schools randomly 

allocated to either intervention 

(two schools) or control (two 

schools) group 

Fig. 1: Flow of school recruitment diagram for CVD risk factor reduction trial 

 

Once schools agreed to participate, a 

copy of students list were obtained from 

headmasters and students were selected. The 

students were then contacted in the schools 

to explain the objectives of the study to 

them. They were also informed that 

participating in the trial was on voluntary 

basis and that they may decline to 

participate. Students who agreed to 

participate went through medical check-up 

which were carried out by two clinicians in 

order to pass eligibility criteria. Then they 

were asked to complete a consent form 

while they were given another set to pass to 

their parents/guardians to agree for their 

wards to participate in the trial. After 

consent, a baseline data were collected 

using validated self-administered 

questionnaire before schools were randomly 

assigned to either intervention or control 

groups. There were two schools each in the 

intervention and the control groups and each 

school had 212 students in Fig. 2.  

Random selection of students from 

school list (meeting inclusion 

criteria, consent by students and 

their parents/guardians) 
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Groups n Health education & promotion module Physical activity module Normal school curricula 

Intervention school 1 212 x x x 

Control school 1 212   x 

Intervention school 2 212 x x x 

Control school 2 212   x 

Total  848    

     

Baseline                                            Intervention  

assessment 

 

               Post intervention assessment 

             Month 0                                             Month 1                                                     month 6                                                  

Fig 2. Study design 

 

Sample size calculation 

The study would require a >80% 

power to detect an effect of 0.8 standard 

deviation at the 5% significance level with 

0.8 and 0.9 estimated response and 

eligibility rates respectively. We also expect 

a 0.01 yielding a cluster design effect of 

1.085. The target sample size for each group 

was calculated to be 424 students or 848 

students in total. To achieve this sample 

size, students from form one to three were 

recruited from four schools in two districts. 

 

Randomization, Concealment, 

Implementation and Blinding 

Randomization technique in the ratio 

1:1 for intervention and control groups 

respectively was carried out. Randomization 

of schools to intervention or control was 

done after baseline data were collected. 

Using a block randomization (1:1 ratio) of 

two digit blocks (A and B), to ensure equal 

distributions in the two groups, two schools 

each were allocated to intervention and 

control groups. Randomization was carried 

out by an independent biostatistician who 

was not involved in the trial generated the 

allocation sequence. Allocation concealment 

was achieved with sequentially numbered 

opaque sealed envelopes based on 

alphabetical order of the schools containing 

treatment allocation cards (intervention and 

control). Then a representative from each of 

the four schools was asked to pick an 

envelope of their school. An education 

officer who knew nothing about the research 

and not affiliated to any of the schools was 

responsible for opening the envelopes in 

sequence and assigned schools to study 

groups. Health staff who took 

anthropometry and blood pressure 

measurements at baseline did not take part 

in the post intervention measurements to 

avoid measurements bias.  

 

Intervention  

The behavioral modification 

intervention to reduce cardiovascular 

disease risk factors amongst public 

secondary school students was developed on 

the premise of the IMB model to effect 

behavior change to reduce CVD risk factors 

among secondary school students. The IMB 

is based on a critical review and integration 

of constructs of behavioral theories, which 

contain key factors that are needed for 

modification of a wide range of health-

related behaviors. Table 1 shows how the 

IMB model was addressed by the 

intervention. 

The main components of this 

intervention study and activities performed 

are summarized in table 2. The CVD risk 

factor reduction intervention module was 

divided mainly into two sections guided by 

the IMB model. These were the Health 

Education and Promotion and the Physical 

Activity Modules. The interactive health 

education and promotion sections, the 

researchers did education on CVDs, its risk 

factors, causes, development and prevention 

among others in the intervention schools 

three times a week for a period of six 

months. Each section lasted for about an 

hour with a ten minutes break. The physical 

activity module consisted of hands on 

exercises and was delivered by a physical 

education health instructor. Students were 

educated first on the various physical 

activities and they were taken to the school 
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field to undertake these activities. The 

exercises were structured across the 

intervention schools. Each physical activity 

section lasted between 25 to 30 minutes 

with short breaks. Students, at the end of 

this trial, are expected not only to protect 

themselves from CVD risk factors, but to 

act as change agents among their peers and 

in the home. 

 
Table 1: Application of the Information-Motivation-Behavioral Skills for school base CVD risk factor reduction intervention 

IMB model Secondary school CVD risk factor reduction module 

Information Knowledge of cardiovascular disease and its risk factors:  

-Students were informed how modifiable risk factors translated into intermediary risk factors and into CVDs. 

Prevention of CVDs through modifiable risk factors: 

-Students were taught on reduction of modifiable risk factors of CVDs. These included: 

-Physical Activity: Doing at least 60 minutes moderate to vigorous physical activity daily. 

-Diet: Consumption of healthy diet devoid of too much salt, too much sugar, too much fat, too much fried foods, and red 

meat. 

-Consumption of fruits and vegetables, drinking enough plain water instead of coloured (sugar) water, fish, whole grains 

instead of polished grains. 

-Smoking: Information on tobacco, stopping smoking (for student smokers) and not initiating smoking for non-smokers. 

-Alcohol: Same with alcohol consumption as with smoking. 

Motivation Students were encouraged that if they performed the required physical activity on daily basis and eat healthy foods they 

would become smart and would be free from obesity, diabetes, and being hypertensive. They would also be free from other 

diseases.  

-They were further encouraged and taught that not initiating/stopping smoking and alcohol would make their lungs and 

heart function properly, strong, and free from heart diseases. 

-Peer groups to educate fellow students to serve as a source of motivation. 

-Poster, Sport and dancing competitions, group work and interactions, and role plays to motivate students. 

Behavioral 

skills 

Students were taught to demonstrate the ability to select their foods, to choose drinks with reduced sugar content, to reduce 

salt intake, to choose the appropriate fruits and vegetables, to know the skill to perform the various forms of physical 

activities, stop/not initiate smoking and alcohol consumption. 

 
Table 2: Summary of intervention module components 

MODULE  COMPONENTS  FORM OF DELIVERY 

Health education and promotion module 

 

 

 

 

 

 

 

 

 

 

 

 Module introduction  

 CVD introduction 

 CVD risk factor introduction 

 Harmful effects of smoking 

 Quitting smoking  

 Barriers to quitting smoking 

 Health benefits of quitting/not initiating smoking  

 Physical activity introduction  

 Simple physical activities/exercises 

 Fruits and vegetables introduction 

 Fruits and vegetables intake/selection 

 Introduction to the types of fats  

 Outcomes of high fat intake on health 

 Harmful effects of obesity 

 Harmful effects of excessive sugar intake 

 Promotion of frequent water intake 

 Harmful effects of excessive salt intake  

 Harmful effects of alcohol 

 Quitting alcohol  

 Barriers to quitting alcohol 

 health benefits of quitting/not initiating alcohol 

Short Lectures 

Discussions 

 

 

 

 

 

 

 

 

 

 

 

Physical activity module  Aerobics  

 Lunge with twist 

 Jumping jacks 

 Abdominal crunch 

 Hamstring stretch 

 Wall sit 

 Side arm and leg raise 

 Push ups 

 Sit and reach  

 Sit ups 

 Knee to chest 

 Leg raise 

 Squat  

Hands on/field exercise 
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Outcome Measures 

Primary Outcomes 

Physical Activity  

Physical activity was measured using the 

physical activity questionnaire for 

secondary school students. 
[33] 

It is a 7-day 

recall instrument to assess levels of physical 

activity of children and adolescents.  

 

Smoking and Alcohol  

Smoking and alcohol consumption 

questionnaires, Global Youth Tobacco 

Survey (GYTS) developed by WHO and 

Centre for Disease Control and prevention, 

CDC 
[34] 

was used to assess smoking and 

alcohol statuses. Students were assessed as 

ever, current, and never smoker and alcohol 

use. Strict confidentiality was ensured 

among researchers to avoid disclosure of 

smoking and alcohol statuses to teachers, 

school authorities or parents.  

 

Dietary Habits 

This was a 7-day dietary recall instrument 

which are foods items mostly consumed in 

Ghana 
[35,36]

 to assess dietary consumption. 

The study analyzed frequency of 

consumption of fruits, vegetables, seafood, 

non-seafood, sweet snacks, carbonated 

drinks, salted fish and fried foods. 

 

Knowledge, Motivation, and Behavioral 

Skills 

Cardiovascular disease knowledge 

and its risk factors consisted of 26 modified 

questionnaire developed by George et al. 
[37] 

to assess students’ knowledge of CVDs and 

its risk factors. The maximum score is 26 

and the minimum score is 0. Motivation and 

behavioral skills were the modified versions 

of the Life Windows Information-

Motivation-Behavioral skills ART 

adherence questionnaires 
[38]

 which 

constructs were originally developed by J.D 

Fisher et al. 
[39]

 These consists of 10 

questions each.  

 

 

 

 

Secondary Outcomes 

Anthropometric Measurements  

Anthropometric measurements were 

weight and height. Weight was measured 

with TANITA Model HD 309 and height 

with SECA Body Meter Model 208. 
[40,41]

 

Each respondent was asked to remove shoe 

and any material in the pocket. The student 

is asked to stand straight on the scale and 

measurement taken. For height, respondent 

was asked to stand and look straight, 

barefooted with heels resting together. 

Height measurement which appeared in the 

read-off area was recorded. The BMI was 

used to classify students as proxy to their 

nutritional status in terms of underweight, 

normal weight, overweight, and obesity 

which is based on the CDC age for 

percentile chart. 
[42]

  

 

Blood Pressure Measurements 

Blood pressure measurements were 

taken with Omron automated BP monitor 

which was measured by qualified health 

staff. Two blood pressure measurements 

were taken for each student and the average 

of the two was used to classify students. A 

minute’s rest interval was allowed after the 

first reading before the second measurement 

was taken. 
[43]

 Classification was based on 

WHO 
[44] 

guidelines for children and 

adolescents.  

 

Data Analysis  

Data collected was analyzed using 

IBM Statistical Package for Social Sciences 

(SPSS) version 22. Significance level for 

statistical tests was set at 0.05 and mean 

estimations at 95% confidence intervals 

(CI). Chi-square tests were performed to 

compare baseline characteristics of the 

intervention and control groups by their 

socio-demographic factors. The t-test was 

used to compare CVD risk factors at 

baseline. At six months, a mixed design 

repeated measures Anova test was carried 

out to determine the between and within 

group differences and its interactions on 

time differences of risk factors of CVDs 

while the McNemar test was used for 
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categorical variables. Intention-to-treat 

(ITT) analysis was the strategy used to 

handle missing data. Multiple imputation 

method analysis was then used to handle 

missing data. After we replaced missing 

data, then we performed a Generalized 

Linear Mixed Model (GLMM) to determine 

the overall effectiveness of the intervention 

in table 3.  

 
Table 3: Analysis plan of study 

No.  Test  Test type p 

value 

1. Comparison of socio-demographic characteristics between intervention and control groups at 

baseline. 

Chi-square test p<0.05 

2. Comparison of knowledge, motivation, behavioral skills and CVD risk factors (physical 

inactivity, smoking, alcohol consumption, unhealthy diet, BMI, diastolic and systolic blood 

pressures) between the two groups at baseline. 

 

a. Independent t-test 

(continuous variables) 

b. Chi-square test 

(categorical variables) 

p<0.05 

 

 

p<0.05 

3. Evaluating the effectiveness of intervention program to increase knowledge, motivation, 

behavioral skills and to reduce CVD risk factors between intervention group as compared to 

control groups at six months post intervention and also within groups from baseline to six 

months. 

a. Mixed design 

repeated measures 

Anova 

b. McNemar tests 

(categorical variables) 

c. Generalized Linear 

Mixed Model 

(GLMM) 

p<0.05 

 

 

p<0.05 

 

 

p<0.05 

 

DISCUSSION  

Cardiovascular diseases are 

currently the most leading causes of deaths 

worldwide with risk factors including 

hyperlipidemia, smoking, diabetes, and 

gender among others 
[45]

 and has become 

epidemic in both developing and developed 

nations. 
[46] 

Sub-Saharan Africa was the only 

WHO region where CVD-related deaths 

increased between 1990 and 2013 
[47]

 and 

has since become the leading cause of CVD 

morbidity and mortality. 
[48]

  

Cardiovascular disease affects 

people between the ages of 30-70 years but 

the risk factors begin in childhood and 

carried through adulthood. 
[49]

 The 

adolescents phase presents opportunities for 

health and this pattern determines the future 

(adulthood) health status of the individual. 
[50]

 Schools therefore can play a major role 

in improving the health status of students 

and adolescents and the adults they will 

become. Students are in school throughout 

the academic year and spend generally five 

days a week in school. This is because at 

this crucial adolescent age, students learn 

certain habits that influence behaviors such 

as tobacco smoking, eating habits, physical 

activities (and alcohol use) that could lead 

to chronic diseases like cardiovascular 

diseases, cancers and diabetes which are 

now the leading causes of global death. 
[51]

  

Domitrovich et al.
 [52]

 reported in 

their study that school-based behavior and 

social learning interventions have positive 

impacts on students’ outcomes such as 

substance use. The WHO 
[53]

 has indicated 

that school health interventions have the 

benefit of improving health and preventing 

health related risk among the youth. Chen et 

al. 
[54] 

indicated that school-based 

intervention studies provide access to a 

large number of school children, who are 

often from different socioeconomic 

backgrounds and serves as opportunities to 

establish programs in communities. School-

based non-communicable disease (NCD) 

prevention interventions are important since 

they are key settings to improve health. 
[55]

 

Studies have also shown that school-based 

interventions are effective on CVDs 

especially in decreasing the consumption of 

unhealthy diets, improving physical activity 

and preventing obesity. Again, it has been 

reported that students could impact CVD 

knowledge to their parents and the whole 

family. 
[56]

 

Again, CVDs can be prevented if 

cost-effective interventions that reduce the 

risk factors of the diseases are made 

available to people 
[57]

 and that addressing a 

single modifiable risk factor still leaves one 

at a higher risk of developing CVDs 

because of failure in tackling the other 
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coexistent risk factors. Also merely 

educating students on healthy lifestyles 

without interventions by reducing CVD risk 

factors may not be enough. Therefore to 

reduce this health and economic burdens of 

the disease, the prevalence of the disease 

and its risk factors among the youth and 

adults must be reduced drastically. In order 

to achieve this, preventive measures must 

start as soon as possible among students in 

schools. This is because school health 

programs have shown consistent 

improvement on the general health status of 

students. Since behavioral change still 

remains a driving force for curbing CVDs, 

there is therefore an urgent need for a 

behavioral change prevention intervention 

among secondary school students. We then 

proposed an intervention aimed at 

adolescents in schools. We believe that a 

behavioral change could have a positive 

effect in reducing CVD risk factors among 

the youth. The findings from this study 

would contribute to the body of knowledge 

on CVD risk factors among the secondary 

school students. The study also has the 

potential to influence health and education 

policy in Ghana and further afield.  
 

ACKNOWLEDGEMENTS 
We acknowledge Professor Seth Owusu-Agyei 

for his technical support in developing the 

protocol. Dr. Kwaku Poku Asante gave the team 
the general support. 

 

Competing interest: The authors declared that 
there is no conflict of interest. 

 

Authors’ contributions: JA conceived the 

study. JA, SMS, and LR designed the study. JA 
drafted the manuscript with supports from 

RAM, NI, SMS and LR. JA and SMS designed 

the statistical analysis. All authors reviewed and 
approved the final manuscript.  

 

REFERENCES 

1. Smith SC, Collins A, Ferrari R, Holmes DR, 
Logstrup S, McGhie DV, et al. Our time: A 

call to save preventable death from 

cardiovascular disease (heart disease and 
stroke). Eur Heart J. 2012;33(23):2910–6.  

2. World Health Organization. Health topics: 

Cardiovascular diseases. 2015 (accessed on 
2015 Nov 21). Available from: 

http://www.who.int/topics/cardiovascular_di

seases/en/ 

3. Mozaffarian D, Benjamin EJ, Go AS, Roger 
VL, Berry JD, Borden WB, et al. Heart 

Disease and Stroke Statistics-2015 Update: 

A Report From the American Heart 
Association. Circulation. 2015;127 

4. World Health Organization. Non-

communicable diseases. 2015 (accessed on 
2015 Nov 21). Available from: 

http://www.who.int/mediacentre/factsheets/f

s355/en/ 

5. Yusuf S, Wood D, Ralston J, Reddy KS. 
The World Heart Federation’s vision for 

worldwide cardiovascular disease 

prevention. Lancet. 2015; 386:399–402. 
6. Ministry of Health. Strategy for the 

Management, Prevention and Control of 

Chronic Non- Communicable Diseases in 
Ghana 2012-2016. Accra; 2012.  

7. Ghana Health Service. 2014 Annual Report. 

Accra; 2015. 

http://www.ghanahealthservice.org/ghs-
category.php.cid=5 

8. World Health Organization. Global status 

report on noncommunicable diseases 2014 
“Attaining the nine global 

noncommunicable diseases targets; a shared 

responsibility.” Geneva; 2014.  

9. Guthold R, Cowan MJ, Autenrieth CS, 
Kann L, Riley LM. Physical Activity and 

Sedentary Behavior Among Schoolchildren: 

A 34-Country Comparison. J Pediatr. 2010; 
157(1):43–49. 

10. Mogre V, Aneyire ES, Gyamfi EK. Physical 

activity and BMI status of school-age 
children in Tamale, Northern Ghana. 

Pakistan J Nutr. 2013;12(5):484–90.  

11. Doak CM, Visscher TLS, Renders CM, 

Seidell JC. The prevention of overweight 
and obesity in children and adolescents: a 

review of interventions and programmes. 

Obes Rev. 2006;7(1):111–36.  
12. Nyawornota VK, Aryeetey R, Bosomprah S, 

Aikins M. An exploratory study of physical 

activity and over-weight in two senior high 
schools in the Accra Metropolis. Ghana 

Med J. 2013;47(4):197–203.  

13. Owusu A. Global School-Based Student 

Health Survey (GSHS) 2008- Ghana Report. 
2008. 



John Amoah et.al. The Effectiveness of a Behavioral Modification Intervention to Reduce Cardiovascular 

Disease Risk Factors amongst Public Secondary School Students in Brong Ahafo Region, Ghana: A Study 

Design 

                   International Journal of Health Sciences & Research (www.ijhsr.org)  243 

Vol.9; Issue: 6; June 2019 

http://www.who.int/chp/gshs/2008_Ghana_

GSHS_Country_Report.pdf?ua=1 
14. A. Obirikorang Y, Obirikorang C, Anto EO, 

Acheampong E, Dzah N, Akosah CN, et al. 

Knowledge and Lifestyle-Associated 

Prevalence of Obesity among Newly 
Diagnosed Type II Diabetes Mellitus 

Patients Attending Diabetic Clinic at Komfo 

Anokye Teaching Hospital, Kumasi, 
Ghana : A Hospital-Based Cross-Sectional 

Study. Diabetes Res. 2016;2016:1–10.  

15. World Health Organization. Global status 
report on noncommunicable diseases 2010, 

Geneva. 2011.  

16. The Tobacco Atlas Country Fact Sheet, 

Ghana.2015. 
http://www.tobaccoatlas.org/country-

data/ghana/ 

17. Xu X-L, Zhu R, Sharma M, Deng S, Liu S, 
Liu D-Y, et al. Smoking attitudes between 

smokers and non-smoker secondary school 

students in three geographic areas of China: 
a cross-sectional survey based on social 

cognitive theory. Lancet. 2015;386:75-78.  

18. World Health Organization. NCDs Ghana 

statistic. Health topics. 2015 (accessed on 
2015 Nov 21). Available from: 

http://www.who.int/nmh/countries/gha_en.p

df?ua=1 
19. Oppong Asante K, Meyer-Weitz A, 

Petersen I. Substance use and risky sexual 

behaviours among street connected children 

and youth in Accra, Ghana. Subst Abuse 
Treat Prev Policy. 2014;9(1):37-45.  

20. Adu-Mireku S. The Prevalence of Alcohol, 

Cigarette, and Marijuana Use Among 
Ghanaian Senior Secondary Students in an 

Urban Setting. J Ethn Subst Abuse. 2003; 

2(1):53–65.  
21. Okubo Y, Sairenchi T, Irie F, Yamagishi K. 

Epidemiology / Population Association of 

Alcohol Consumption With. Am Hear 

Assoc. 2014;63:41–47. 
22. Fortuna RJ, Nagel AK, Rose E, Mccann R, 

Teeters JC, Quigley DD, et al. Effectiveness 

of a multidisciplinary intervention to 
improve hypertension control in an urban 

underserved practice. J Am Soc Hypertens. 

2015;9(12):66–74.  
23. Falaschetti E, Mindell J, Knott C, Poulter N. 

Hypertension management in England : a 

serial cross-sectional study from 1994 to 

2011. Lancet. 2014;383:1912–1929.  
24. Afrifa-Anane E, Agyemang C, Codjoe 

SNA, Ogedegbe G, de-Graft Aikins A. The 

association of physical activity, body mass 

index and the blood pressure levels among 
urban poor youth in Accra, Ghana. BMC 

Public Health. 2015;15(1):260-269.  

25. Abdulle A, Al-junaibi A, Nagelkerke N. 

High Blood Pressure and Its Association 
with Body Weight among Children and 

Adolescents in the United Arab Emirates. 

2014;9(1):1–5.  
26. Gorini G, Carreras G, Bosi S, Tamelli M, 

Monti C, Storani S, et al. Effectiveness of a 

school-based multi-component smoking 
prevention intervention: The LdP cluster 

randomized controlled trial. Prev Med 

(Baltim). 2014;61:6–13.  

27. Eather N, Morgan PJ, Lubans DR. 
Improving health-related fitness in 

adolescents : the CrossFit Teens TM 

randomised controlled trial. Sport Sci. 2016; 
34(3):209–223. 

28. Suchert V, Isensee B, Sargent J, Weisser B, 

Hanewinkel R. Prospective effects of 
pedometer use and class competitions on 

physical activity in youth: A cluster-

randomized controlled trial. Prev Med 

(Baltim). 2015;81:399–404.  
29. Drapeau V, Savard M, Gallant A, Nadeau L, 

Gagnon J. The Effectiveness of A School-

Based Nutrition Intervention on Children’s 
Fruit, Vegetables, and Dairy Product Intake. 

Sch Heal. 2016;86(5):353–362.  

30. Fisher W, Fisher J, Harman J. The 

information-motivation-behavioral skill 
model: A general social psychological 

approach to understanding promoting health 

behavior. Suls J, Wallston, KA (Eds), Social 
psychological foundation of health and 

illness, Blackwell, Malden M, editors. John 

Wiley & Sons Ltd; 2003. 82-106.  
31. Fisher JD, Fisher WA. Changing AIDS - 

Risk Behavior. 1992; Retrieved from 

http://digitalcommons.uconn.edu/chip_docs/

2 
32. Misovich S, Martinez T, Fisher J, Bryan A, 

Catapano N. Predicting Breast Self-

Examination: A Test of the Information-
Motivation-Behavioral Skills Model. J Appl 

Soc Psychol. 2003;33(4):775–790.  

33. Kowalski KC, Crocker PRE, Donen RM. 
The Physical Activity Questionnaire for 

Older Children ( PAQ-C ) and Adolescents ( 

PAQ-A ) Manual. College of Kinesiology, 

University of Saskatchewan; 2004.  
34. Centers for Disease Control and Prevention. 

Global Youth Tobacco Surveillance. 



John Amoah et.al. The Effectiveness of a Behavioral Modification Intervention to Reduce Cardiovascular 

Disease Risk Factors amongst Public Secondary School Students in Brong Ahafo Region, Ghana: A Study 

Design 

                   International Journal of Health Sciences & Research (www.ijhsr.org)  244 

Vol.9; Issue: 6; June 2019 

Surveillance Summaries, 2002-2007. 

Atlanta; 2008; 57 
35. Ghana Statistical Service. Ghana 

Demographic and Health Survey 2008. 

2009. 

https://www.dhsprogram.com/pubs/pdf/FR2
21/FR221[13Aug2012].pdf 

36. Nti CA. Household dietary practices and 

family nutritional status in rural Ghana. 
Nutr Res Pract. 2008;2(1):35–40.  

37. George GM, Sharma KK, Ramakrishnan S, 

Gupta SK. A study of cardiovascular risk 
factors and its knowledge among school 

children of Delhi. Indian Heart J. 2013; 

66(3):263–271.  

38. Team TLP. The LifeWindows Motivation-
Information-Behavioral Skills ART 

Adherence Questionnaire (LW-IMB-AAQ). 

Centre for Health, Intervention, and 
Prevention. University of Connecticut. 

2006.  

39. Fisher JD, Fisher WA, Amico KR, Herman 
JJ. An information-motivation-behavioral 

Skills model of adherence to antiretroviral 

therapy. Health Psychology. 25, 462-473. 

2006.  
40. Rampal L, Rampal S, Azhar MZ, Rahman a. 

R. Prevalence, awareness, treatment and 

control of hypertension in Malaysia: A 
national study of 16,440 subjects. Public 

Health. 2008;122(1):11–18.  

41. Rampal S, Rampal L, Rahmat R, Azhar Md 

Zain, Yee Guan Yap, Mohamed M, et al. 
Variation in the Prevalence, Awareness, and 

Control of Diabetes in a Multiethnic 

Population: A Nationwide Population Study 
in Malaysia. Asia-Pacific J Public Heal. 

2009;22(2):194–202.  

42. Centers for Disease Control and Prevention. 
Age for percentile chart [Internet]. 2010. 

Available from: 

https://www.cdc.gov/healthyweight/assessin

g/bmi/childrens_bmi/about_childrens_bmi.h
tml 

43. Pickering TG, Hall JE, Appel LJ, Falkner 

BE, Graves J, Hill MN, et al. 
Recommendations for blood pressure 

measurement in humans and experimental 

animals. Part 1: Blood pressure 
measurement in humans. Hypertension. 

2005;45:142–61.  

44. World Health Organization. A global brief 

on Hypertension. 2013. 
http://apps.who.int/iris/bitstream/10665/790

59/1/WHO_DCO_WHD_2013.2_eng.pdf?u

a=1 
45. Huang C, Lee SO, Chang E, Pang H, Chang 

C. Androgen Receptor (AR) Cardiovascular 

Diseases. Endocrinology. 2016:1–35.  

46. Labarthe DR. Epidemiology and Prevention 
of Cardiovascular Diseases : A Global 

Challenge. Second edi. Sudbury, 

Massachusetts: Jones and Bartlett 
Publishers;2011. 

http://shdrc.skums.ac.ir/dorsapax/userfiles/fi

le/CVD_Epidemiology_Labarthe_2011.pdf 
47. Roth GA, Forouzanfar MH, Morgan AE. 

Demographic and Epidemiologic Drivers of 

Global Cardiovascular Mortality. N Engl J 

Med. 2015;1333–1341.  
48. Abanilla PK, Huang K-Y, Shinners D, Levy 

A, Ayernor K, de-Graft Aikins A, et al. 

Cardiovascular disease prevention in Ghana: 
feasibility of a faith-based organizational 

approach. World Health Organ. 2011; 

89(9):648–656.  
49. Skinner AC, Skelton JA. Prevalence and 

Trends in Obesity and Severe Obesity 

Among Children in the United States, 1999-

2012. JAMA. 2014;168(6):561–566.  
50. Sawyer SM, Afi RA, Bearinger LH, 

Blakemore S, Dick B, Ezeh AC, et al. 

Adolescent Health 1 Adolescence : a 
foundation for future health. Lancet. 

2012;379:1630–1640.  

51. Franks AL, Kelder SH, Dino GA, Horn KA, 

Gortmaker SL, Wiecha JL, et al. School 
Nutrition and Activity Impact on Well-

Being. Hassan A, editor. Ontario: Apple 

Academic Press; 2015. 147-162.  
52. Domitrovich CE, Bradshaw CP, Berg JK, 

Pas ET, Becker KD, Musci R, et al. How 

Do School-Based Prevention Programs 
Impact Teachers ? Findings from a 

Randomized Trial of an Integrated 

Classroom Management and Social-

Emotional Program. Pre Sci. 2016;17:325–
37.  

53. World Health Organiztion. School health 

and youth health promotion [Internet]. 2016 
[cited 2016 Apr 19]. Available from: 

http://www.who.int/school_youth_health/en

/ 
54. Chen Y, Ma L, Ma Y, Wang H, Luo J, 

Zhang X, et al. A national school-based 

health lifestyles interventions among 

Chinese children and adolescents against 
obesity : rationale, design and methodology 



John Amoah et.al. The Effectiveness of a Behavioral Modification Intervention to Reduce Cardiovascular 

Disease Risk Factors amongst Public Secondary School Students in Brong Ahafo Region, Ghana: A Study 

Design 

                   International Journal of Health Sciences & Research (www.ijhsr.org)  245 

Vol.9; Issue: 6; June 2019 

of a randomized controlled trial in China. 

BMC Public Health. 2015;15(210):1–10.  
55. Moore GF, Littlecott HJ, Fletcher A, Hewitt 

G, Murphy S. Variations in schools’ 

commitment to health and implementation 

of health improvement activities : a cross-
sectional study of secondary schools in 

Wales. BMC Public Health. 2016;16(138): 

1–11.  
56. Gunawardena N, Kurotani K, Indrawansa S, 

Nonaka D, Mizoue T, Samarasinghe D. 

School-based intervention to enable school 

children to act as change agents on weight, 
physical activity and diet of their mothers : a 

cluster randomized controlled trial. Int J 

Behav Nutr Phys Act. 2016;13(45):1–10.  

57. Mendis S, Lindholm LH, Anderson SG, 
Alwan A, Koju R, Onwubere BJC, et al. 

Total cardiovascular risk approach to 

improve efficiency of cardiovascular 
prevention in resource constrain settings. J 

Clin Epidemiol. 2011;64(12):1451–62.  

 
 

  

 

****** 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

How to cite this article: Amoah
 
J, Said SM, Rampal L et.al. The effectiveness of a behavioral 

modification intervention to reduce cardiovascular disease risk factors amongst public secondary 

school students in Brong Ahafo region, Ghana: a study design. Int J Health Sci Res. 2019; 

9(6):234-245. 

 


