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Globally, cardiovascular disease (CVD) was responsible for 17.5 million deaths, 

accounting for 46.2% of non-communicable diseases (NCDs) deaths. In Ghana CVDs 

has been the leading cause of death since 2001. The prevalence of CVD risk factors 

among adolescents and adults in Ghana has been increasing. The main aim of this 

study were to develop, implement and evaluate the effectiveness of a behavioral 

modification intervention program to reduce cardiovascular disease risk factors among 

secondary school students in Brong Ahafo, Ghana. The study was a single blind cluster 

randomized controlled trial. Baseline data was collected from 848 students after which 

schools were evenly randomized using block randomization (1:1 ratio) of two digit 

blocks (A and B). School-based intervention was implemented using the Information-

Motivation-Behavioral skills (IMB) model to reduce CVD risk factors over a period 

of six months with pre and post intervention evaluations. The intervention module 

included a health education and physical activity modules in the intervention schools. 

The control schools went on with their normal school curriculum and were waitlisted 

for similar intervention after the study. Follow-up data using same questionnaire were 

collected within two weeks after the intervention was completed. The primary 

outcomes were knowledge, motivation, behavioral skills, physical activity, smoking, 

alcohol, dietary intake, while weight, body mass index, and blood pressure were 

secondary outcomes. Weight, height and blood pressure were measured using 

standardized equipments by trained health staff. Intention-to-treat analysis was 

performed after replacing missing values using multiple imputation method. The 

generalized linear mixed model (GLMM) was used to test the effect of group, time 

and group-time interactions after controlling for nine potential confounders. The 

GLMM analyses showed the intervention was significant in attaining 6.85(p<0.001), 

0.90(p<0.001), 0.94(p<0.001), 0.77(p<0.001), 0.72(p<0.001), 0.47(p<0.001), 

0.56(p<0.001), and 0.39(p=0.045) higher total knowledge, motivation, behavioral 
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skills, physical activity, fruits, vegetables, seafood, and water scores respectively for 

the intervention group over the control group. The intervention was also significant in 

reducing -0.15(p<0.001), -0.23(p<0.001), -0.50(p<0.001), -0.32(p<0.001), -

0.90(p<0.001), -0.87(p<0.001),-0.38(p<0.001),-0.63(p<0.001), -1.63(p<0.001), -

0.61(p<0.001), and -1.53(p=0.005) carbohydrates, fats and oils, fried eggs, fried 

chicken, carbonated drinks, sugar, sweet snacks, salted fish, weight, BMI, and 

diastolic BP. The ‘’odds’’ of quitting alcohol use in the intervention group was 1.06 

times more than in control group. There was no significant effect for groups on 

smoking, but group-time interaction was significant (F (1,101) = 5.07, p=0.027) and 

the odds of quitting smoking in the intervention group was 6.13 times more than the 

control group (t=2.251, p=0.027). There was no significant effect of the intervention 

on reducing systolic BP. The intervention had a positive effect on increasing physical 

activity levels, promoting healthy dietary habits, reducing smoking habits and alcohol 

consumption, weight, BMI, diastolic BP and improving CVD knowledge, motivation 

and behavioral skills among students in the intervention arm of the study but had no 

effect on systolic BP. The findings from this study is recommended to be adopted as 

part of the educational curricula in secondary schools in Brong Ahafo, Ghana. 
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Fakulti :   Perubatan dan Sains Kesihatan 

 

 

Secara global, penyakit kardiovaskular (CVD) bertanggungjawab bagi 17.5 juta 

kematian, bersamaan 46.2% kematian penyakit bukan berjangkit (NCD). Di Ghana, 

CVD merupakan penyebab kematian utama sejak tahun 2001. Prevalens faktor risiko 

CVD dalam kalangan remaja dan orang dewasa di Ghana telah meningkat. Tujuan 

utama kajian ini adalah untuk membangunkan, mengimplementasikan dan menilai 

keberkesanan program intervensi modifikasi tingkah laku bagi pengurangan faktor 

risiko penyakit kardiovaskular dalam kalangan pelajar sekolah menengah di Brong 

Ahafo, Ghana. Kajian ini merupakan percubaan terkawal rawak kluster buta tunggal. 

Data asas telah dikumpul daripada 848 orang pelajar dari sekolah yang telah dirawak 

secara sama rata menggunakan perambangan kelompok (nisbah 1:1) bagi dua blok 

digit (A dan B). Intervensi berasaskan sekolah telah diimplementasi menggunakan 

model informasi, motivasi dan kemahiran tingkah laku (IMB) bagi pengurangan faktor 

risiko CVD bagi tempoh enam bulan dengan pra dan pascapenilaian intervensi. Modul 

intervensi termasuk modul pendidikan kesihatan dan aktiviti fizikal di sekolah 

intervensi. Sekolah kawalan diteruskan dengan kurikulum sekolah biasa mereka dan 

telah disenaraitunggukan bagi intervensi yang serupa selepas kajian tersebut. Data 

susulan menggunakan soal selidik yang sama telah dikumpul dalam masa dua minggu 

selepas intervensi tersebut selesai. Dapatan utama ialah pengetahuan, motivasi, 

kemahiran tingkah laku, aktiviti fizikal, amalan merokok, amalan arak minum, 

pengambilan makanan, manakala berat, indeks jisim tubuh, dan tekanan darah 

merupakan dapatan sekunder. Berat, ketinggian dan tekanan darah telah diukur 

menggunakan peralatan yang standard oleh staf kesihatan terlatih. Analisis niat untuk 

rawat telah dijalankan selepas menggantikan nilai yang hilang menggunakan kaedah 

imputasi pelbagai. Model campuran linear umum (GLMM) telah digunakan untuk 

menguji kesan kumpulan, masa dan interaksi kumpulan-masa selepas pengawalan 

bagi sembilan perancu berpotensi.   



© C
OPYRIG

HT U
PM

 

iv 

Analisis GLMM menunjukkan intervensi adalah signifikan dalam memperoleh  

6.85(p<0.001), 0.90(p<0.001), 0.94(p<0.001), 0.77(p<0.001), 0.72(p<0.001), 

0.47(p<0.001), 0.56(p<0.001), dan 0.39(p=0.045) lebih tinggi skor keseluruhan 

pengetahuan, motivasi, kemahiran tingkah laku, aktiviti fizikal, buah-buahan, sayur-

sayuran, makanan laut, dan  air masing-masing bagi kumpulan intervensi berbanding 

kumpulam kawalan. Intervensi tersebut juga signifikan dalam pengurangan -

0.15(p<0.001), -0.23(p<0.001), -0.50(p<0.001), -0.32(p<0.001), -0.90(p<0.001), -

0.87(p<0.001), -0.38(p<0.001), -0.63(p<0.001), -1.63(p<0.001), -0.61(p<0.001), dan 

-1.53(p=0.005) karbohidrat, lemak dan minyak, telur goreng, ayam goreng, minuman 

berkarbonat, gula, snek manis, ikan masin, berat, BMI, dan tekanan darah diastolik. 

Faktor ganjil, iaitu berhenti minum alkohol dalam kumpulan intervensi ialah 1.06 kali 

lebih daripada kumpulan kawalan. Tidak terdapat kesan yang signifikan bagi 

kumpulan ke atas merokok, tetapi interaksi kumpulan- masa adalah signifikan (F 

(1,101) = 5.07, p=0.027) dan faktor ganjil, iaitu berhenti merokok bagi kumpulan 

intervensi ialah 6.13 kali lebih tinggi daripada kumpulan kawalan (t=2.251, p=0.027). 

Tidak terdapat kesan yang signifikan bagi intervensi ke atas pengurangan tekanan 

darah sistolik. Intervensi mempunyai kesan yang positif ke atas peningkatan tahap 

aktiviti fizikal, penggalakan tabiat pemakanan sihat, pengurangan amalan merokok 

dan pengambilan alkohol, berat badan, indeks jisim tubuh, tekanan darah diastolik dan 

peningkatan pengetahuan mengenai penyakit kardiovaskular, motivasi dan kemahiran 

tingkah laku dalam kalangan pelajar dalam ranah intervensi kajian tetapi tidak 

berkesan ke atas tekanan darah sistolik. Kajian mengesyorkan supaya dapatan kajian 

ini diterima pakai sebagai sebahagian daripada kurikula pendidikan di sekalah 

menengah di Brong Ahafo, Ghana. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



© C
OPYRIG

HT U
PM

 

v 

ACKNOWLEDGEMENTS 

 

 

Many people have been exceptionally helpful to me on this PhD journey, technically, 

financially, emotionally and spiritually; and I deem it fit to mention. 

 

 

First of all, my sincere gratitude goes to the chairman of the supervisory committee, 

Dr. Salmiah binti Md. Said, whose guidance and constructive criticism has contributed 

immensely in making this work what it is. I also appreciate the efforts of the other 

members of the supervisory committee who are Prof. Datuk Dr. Lekhraj Rampal, 

Assoc. Prof. Dr. Rosliza Manaf and Assoc. Prof. Dr. Normala Ibrahim. Further, I 

salute my local supervisor Prof. Seth Owusu-Agyei for his excellent supervision, 

particularly during the period of data collection in Ghana.  

 

 

I cannot forget to mention the Director and staff of Kintampo Health Research Centre 

(Ghana Health Service) who assisted me in diverse ways in my research. I, 

specifically, wish to acknowledge the Government of Ghana for sponsoring the PhD 

program.  

 

 

Many thanks goes to my wife, Dr. Lordina Amoah, for her unrelenting support and 

encouragement throughout my study. I appreciate her fortitude during the periods of 

my absence. To my children, John Jnr., Myles, and Jaden, I say thank you for your 

patience. My gratitude goes to my parents and siblings for the love shown me over the 

years and support in climbing the educational ladder thus far. Special appreciation 

goes to Mr. James and Mrs. Paulina Manu for their unflinching support. A big cheers 

to all my friends for making this journey worthwhile.  

 

 

A special thank you goes to the Ministry of Education, Ghana for granting permission 

for the research to be carried out in the sampled schools. I, specifically, recognise the 

assistance of the Directors of education, headmasters, teachers, and parent teacher 

association chairmen of the sampled schools. 

 

 

Finally, I wish to thank the faculty and staff of Universiti Putra Malaysia for the 

opportunity to do my PhD as well as all those who have contributed in one way or 

another to make it a success. 

 

 

 

 

 

 

 

 

 



© C
OPYRIG

HT U
PM

 

viii 

Declaration by graduate student  

 

 

I hereby confirm that:  

 this thesis is my original work;  

 quotations, illustrations and citations have been duly referenced;  

 this thesis has not been submitted previously or concurrently for any other degree 

at any institutions; 

 intellectual property from the thesis and copyright of thesis are fully-owned by 

Universiti Putra Malaysia, as according to the Universiti Putra Malaysia 

(Research) Rules 2012; 

 written permission must be obtained from supervisor and the office of Deputy 

Vice-Chancellor (Research and innovation) before thesis is published (in the form 

of written, printed or in electronic form) including books, journals, modules, 

proceedings, popular writings, seminar papers, manuscripts, posters, reports, 

lecture notes, learning modules or any other materials as stated in the Universiti 

Putra Malaysia (Research) Rules 2012;  

 there is no plagiarism or data falsification/fabrication in the thesis, and scholarly 

integrity is upheld as according to the Universiti Putra Malaysia (Graduate 

Studies) Rules 2003 (Revision 2012-2013) and the Universiti Putra Malaysia 

(Research) Rules 2012. The thesis has undergone plagiarism detection software  

 

 

 

Signature:                                         Date:  

 

Name and Matric No: John Amoah, GS43289 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



© C
OPYRIG

HT U
PM

 

ix 

Declaration by Members of Supervisory Committee 

 

 

This is to confirm that: 

 the research conducted and the writing of this thesis was under our  supervision; 

 supervision responsibilities as stated in the Universiti Putra Malaysia (Graduate 

Studies) Rules 2003 (Revision 2012-2013) were adhered to. 

 

 

 

Signature:   

Name of  Chairman  

of Supervisory 

Committee: 

 

 

Dr. Salmiah binti Md Said, MD, M. Comm. Med 

 

 

 

 

Signature: 

  

Name of  Member 

of Supervisory 

Committee: 

 

Professor  

Dr. Lekhraj Rampal, MBBS, MPH, DrPH, FAMM, FAMS 

 

 

 

 

Signature: 

  

Name of  Member 

of Supervisory 

Committee: 

 

Associate Professor  

Dr. Rosliza Manaf, MD, M. Comm. Med 

 

 

 

 

Signature:   

Name of  Member  

of Supervisory 

Committee: 

 

Associate Professor  

Dr. Normala Ibrahim, MD, M. Med (Psychiatry) 

 

   

 

 

Signature: 

  

Name of  Member 

of Supervisory 

Committee: 

 

 

Professor Seth Owusu-Agyei, MSc 

 

 

 

   

   

 

 



© C
OPYRIG

HT U
PM

 

x 

TABLE OF CONTENTS 

 

                                                                                                                                                          

Page 

 

ABSTRACT      i 

ABSTRAK iii 

ACKNOWLEDGEMENTS v 

APPROVAL vi 

DECLARATION viii 

LIST OF TABLES                                                                                                        xvii 

LIST OF FIGURES                                                                                                     xxiii 

LIST OF ABBREVIATIONS xxv 

  

CHAPTER  

1 INTRODUCTION 1 

1.1 Background 1 

1.2 Problem Statement 5 

1.3 Significance of Study 6 

1.4 Research Question 6 

1.5 Objectives of the Study 7 

1.5.1 General Objective 7 

1.5.2 Specific Objectives 7 

1.6 Research Hypotheses 7 

 

2 LITERATURE REVIEW 9 

2.1 Background Information on Literature Search Strategy 9 

2.2 Education System in Ghana 9 

2.3 Cardiovascular Diseases Definition and Types 10 

2.4 Epidemiology of Cardiovascular Diseases 10 

2.5 Risk Factors of Cardiovascular Diseases 12 

2.6 Previous School Based Intervention Studies on Cardiovascular 

Disease Risk Factors 12 

2.6.1 Physical Inactivity 12 

2.6.2 Smoking 16 

2.6.3 Alcohol Consumption 18 

2.6.3.1 Culture of Alcohol Consumption in Ghana 18 

2.6.3.2 Previous School Based Study on Alcohol 

Consumption 18 

2.6.4 Unhealthy Diet 20 

2.6.5 Obesity 22 

2.6.6 Hypertension 25 

2.7 Factors Associated with CVD Risk Factors 27 

2.7.1 Age 27 

2.7.2 Gender 27 

2.7.3 Ethnicity/Race 28 

2.7.4 Family History of Cardiovascular Diseases 28 

2.8 School-Based Health Intervention Programmes 29 



© C
OPYRIG

HT U
PM

 

xi 

2.9 The Use of the IMB as the Theoretical Framework to Develop         

the Intervention 29 

2.9.1 Assumptions 31 

2.9.2 Information 32 

2.9.3 Motivation 32 

2.9.4 Behavioral skills 32 

2.10 Sustainability of the School-Based Intervention Program in    

Reducing Cardiovascular Risk Factors 33 

2.11 Conceptual Framework of the Study 34 

 

3 METHODOLOGY 36 

3.1 Study Location 36 

3.2 Study Design 37 

3.3 Study Duration 38 

3.4 Sampling 38 

3.4.1 Study Population 38 

3.4.2 Sampling Population 38 

3.4.2.1 Inclusion Criteria 38 

3.4.2.2 Exclusion Criteria 38 

3.5 Sampling Technique 39 

3.5.1 Sampling Frame 39 

3.5.2 Sampling Method 39 

3.6 Sample Size Estimation 39 

3.7 Randomization 40 

3.7.1 Sequence Generation 41 

3.7.2 Allocation Concealment Mechanism 41 

3.7.3 Implementation 41 

3.8 Blinding 41 

3.9 Development of the School CVD Risk Factor Reduction   

Intervention Module for Secondary School Students 41 

3.9.1 Validation of the Module 45 

3.10 Training 45 

3.11 Intervention 45 

3.12 Data Collection 46 

3.12.1 Study Instruments 46 

3.12.2 Questionnaire 46 

3.12.3 Anthropometry Measurements 48 

3.12.4 Blood Pressure Measurements 48 

3.13 Quality Control of Study Instruments 48 

3.13.1 Validity of Questionnaire 48 

3.13.2 Face Validity 49 

3.13.3 Content Validity 51 

3.13.4 Validity of the Anthropometric Measurement 51 

3.13.5 Reliability of Questionnaire 51 

3.14 Implementation of Intervention 52 

3.15 Variables 54 

3.15.1 Independent Variable 54 

3.15.2 Dependent Variables 54 

3.15.3 Confounders 54 



© C
OPYRIG

HT U
PM

 

xii 

3.16 Operational Definition of Terms 54 

3.16.1 Body Mass Index 54 

3.16.2 Hypertension 54 

3.16.3 Physical Activity 55 

3.16.4 Smoking 55 

3.16.5 Alcohol 55 

3.16.6 Diet Practices 55 

3.16.7 CVD Risk Factor Knowledge 55 

3.16.8 Motivation 55 

3.16.9 Behavioral Skills 56 

3.17 Data Analysis 56 

3.17.1 Normality Tests 56 

3.17.2 Descriptive Statistics 56 

3.17.3 Inferential Statistics 56 

3.17.4 Effect Size 57 

3.17.5 Sensitivity Analysis 57 

3.18 Study Process 57 

3.19 Ethical Consideration 58 

 

4 RESULTS 60 

4.1 Response Rate in Intervention and Control Groups 60 

4.2 Baseline Characteristics of Respondents in Intervention and     

Control Groups 61 

4.2.1 Socio-demographic Characteristics of Respondents at  

Baseline in Intervention and Control Groups 61 

4.2.2 Family History of Obesity and Hypertension at 

Baseline in Intervention and Control Groups 64 

4.2.3 Knowledge, Motivation, and Behavioral Skills Scores  

at Baseline in Intervention and Control Groups 64 

4.2.4 Physical Activity Score, Prevalence of Smoking and     

Alcohol at Baseline in Intervention and Control 

Groups 65 

4.2.5 Dietary Intake at Baseline in Intervention and Control    

Groups 67 

4.2.6 Body Mass Index, Diastolic and Systolic Blood 

Pressure Scores at Baseline in Intervention and 

Control Groups 68 

4.3 Follow up Comparison of Between-Groups Total Knowledge    

Scores at Six Months 68 

4.4 Comparison Within-Groups Total Knowledge Scores from     

Baseline to Six Months 69 

4.5 Effect of Group, Time and Interaction on knowledge Scores 69 

4.6 Follow up Comparison of Between-Groups Total Motivation     

Scores at Six Months 70 

4.7 Comparison Within-Groups Total Motivation Scores from       

Baseline to Six Months 71 

4.8 Effect of Group, Time and Interaction on Motivation Scores 71 

4.9 Follow up Comparison of Between-Groups Total Behavioral         

Skills Scores at Six Months 73 



© C
OPYRIG

HT U
PM

 

xiii 

4.10 Comparison Within-Groups Total Behavioral Skills Scores 

from Baseline to Six Months 73 

4.11 Effect of Group, Time and Interaction on Behavioral Skills         

Scores 74 

4.12 Follow up Comparison of Between-Groups Total Physical       

Activity Scores at Six Months 75 

4.13 Comparison Within-Groups Total Physical Activity Scores 

from Baseline to Six Months 75 

4.14 Effect of Group, Time and Interaction on Physical Activity        

Scores 76 

4.15 Follow-up Comparison of Between-Groups and Within-Groups 

Smoking 77 

4.16 Follow-up Comparison of Between-Groups and Within-Groups 

Alcohol Consumption 78 

4.17 Dietary Intake Among Respondents 79 

4.17.1 Comparison of Between-Groups Frequency of Fruits       

Intake at Six Months 79 

4.17.2 Comparison Within-Groups Frequency of Fruits 

Intake     from Baseline to Six Months 79 

4.17.3 Effect of Group, Time and Interaction on Fruits   

Intake 80 

4.17.4 Comparison of Between-Groups Frequency of         

Vegetables Intake at Six Months 81 

4.17.5 Comparison Within-Groups Frequency of Vegetables      

Intake from Baseline to Six Months 81 

4.17.6 Effect of Group, Time and Interaction on Vegetables       

Intake 82 

4.17.7 Comparison of Between-Groups Frequency of 

Seafood   Intake 83 

4.17.8 Comparison Within-Groups Frequency of Seafood          

Intake from Baseline to Six Months 83 

4.17.9 Effect of Group, Time and Interaction on Seafood 

Intake 84 

4.17.10  Comparison of Between-Groups Frequency of Plain        

Water Intake Scores at Six Months 85 

4.17.11  Comparison Within-Groups Frequency of Plain Water  

Intake from Baseline to Six Months 85 

4.17.12 Effect of Group, Time and Interaction on Plain Water   

Intake 86 

4.17.13 Comparison of Between-Groups Frequency of 

Carbohydrates Intake at Six Months 87 

4.17.14 Comparison Within-Groups Frequency of 

Carbohydrate Intake from Baseline to Six Months 87 

4.17.15 Effect of Group, Time and Interaction on 

Carbohydrate Intake 88 

4.17.16 Comparison of Between-Groups Frequency of Fats 

and    Oils Intake at Six Months 89 

4.17.17 Comparison Within-Groups Frequency of Fats and 

Oils Intake from Baseline to Six Months 89 



© C
OPYRIG

HT U
PM

 

xiv 

4.17.18 Effect of Group, Time and Interaction on Fats and Oils 

Intake 90 

4.17.19 Comparison of Between-Groups Frequency of Fried       

Eggs Intake Scores at Six Months 91 

4.17.20 Comparison Within-Groups Frequency of Fried Eggs    

Intake from Baseline to Six Months 91 

4.17.21 Effect of Group, Time and Interaction on Fried Eggs     

Intake 92 

4.17.22 Comparison of Between-Groups Frequency of Fried    

Chicken Intake at Six Months 93 

4.17.23 Comparison Within-Groups Frequency of Fried         

Chicken Intake from Baseline to Six Months 93 

4.17.24 Effect of Group, Time and Interaction on Fried 

Chicken Intake 94 

4.17.25 Comparison of Between-Groups Frequency of       

Carbonated Drinks Intake at Six Months 95 

4.17.26 Comparison Within-Groups Frequency of Carbonated 

Drinks Intake from Baseline to Six Months 95 

4.17.27 Effect of Group, Time and Interaction on Carbonated   

Drinks Intake 96 

4.17.28 Comparison of Between-Groups Frequency of Plain      

Sugar Intake at Six Months 97 

4.17.29 Comparison Within-Groups Frequency of Plain Sugar   

Intake from Baseline to Six Months 97 

4.17.30 Effect of Group, Time and Interaction on Plain Sugar    

Intake 98 

4.17.31 Comparison of Between-Groups Frequency of Sweet   

Snacks Intake at Six Months 99 

4.17.32 Comparison Within-Groups Frequency of Sweet           

Snack Intake from Baseline to Six Months 99 

4.17.33 Effect of Group, Time and Interaction on Sweet           

Snacks Intake 100 

4.17.34 Comparison of Between-Groups Frequency of Salted       

Fish Intake at Six Months 101 

4.17.35 Comparison Within-Groups Frequency of Salted Fish    

Intake from Baseline to Six Months 101 

4.17.36 Effect of Group, Time and Interaction on Salted Fish     

Intake 102 

4.18 Follow up Comparison Between-Groups Total Body Weight      

Scores at Six Months 103 

4.19 Comparison Within-Groups Total Body Weight Scores from   

Baseline to Six Months 103 

4.20 Effect of Group, Time and Interaction on Body Weight Scores 104 

4.21 Follow up Comparison Between-Groups Total BMI Scores at         

Six Months 105 

4.22 Comparison Within-Groups Total BMI Scores from Baseline            

to Six Months 105 

4.23 Effect of Group, Time and Interaction on BMI Scores 106 



© C
OPYRIG

HT U
PM

 

xv 

4.24 Comparison Between-Groups Total Diastolic Blood Pressure     

Scores at Six Months 107 

4.25 Comparison Within-Groups Total Diastolic Blood Pressure       

Scores from Baseline to Six Months 107 

4.26 Effect of Group, Time and Interaction on Diastolic Blood       

Pressure Scores 108 

4.27 Comparison Between-Groups Total Systolic Blood Pressure      

Scores at Six Months 109 

4.28 Comparison Within-Groups Total Systolic Blood Pressure         

Scores from Baseline to Six Months 109 

4.29 Effect of Group, Time and Interaction on Systolic Blood         

Pressure Scores 110 

4.30 Main Effects of the Intervention Study 111 

4.30.1 Effects of the Intervention on Knowledge, Motivation,      

and Behavioral Skills 111 

4.30.2 Effects of the Intervention on Physical Activity,        

Smoking, and Alcohol 112 

4.30.3 Effects of the Intervention on Dietary Intake 112 

4.30.4 Effects of the Intervention on Weight, BMI, Diastolic       

and Systolic Blood Pressure 114 

4.31 Magnitude of the Intervention Effect 114 

4.31.1 Magnitude of Intervention Effect for Smoking and     

Alcohol 116 

4.32 Sensitivity Analysis 117 

 

5 DISCUSSION 122 

5.1 Response Rate 122 

5.2 Socio-demographic Characteristics 122 

5.3 Family History of Obesity and Hypertension at Baseline 123 

5.4 Knowledge Score at Baseline 123 

5.5 Motivation Score at Baseline 124 

5.6 Behavioral Skills Score at Baseline 124 

5.7 Physical Activity Score, Prevalence of Smoking and Alcohol             

at Baseline 125 

5.8 Dietary Intake at Baseline 125 

5.9 Body Mass Index, Diastolic and Systolic Blood Pressure Scores        

at Baseline 126 

5.10 Effects of the Intervention on Knowledge 126 

5.11 Effects of the Intervention on Motivation 127 

5.12 Effects of the Intervention on Behavioral Skills 128 

5.13 Effects of the Intervention on Physical Activity 128 

5.14 Effects of the Intervention on Smoking and Alcohol 130 

5.15 Effects of the Intervention on Dietary Intake 130 

5.16 Effects of the Intervention on Weight and BMI 131 

5.17 Effects of the Intervention on Diastolic and Systolic Blood      

Pressure 132 

5.18 The CVD Risk Factor Intervention using IMB 133 

 

 



© C
OPYRIG

HT U
PM

 

xvi 

6 CONCLUSION AND RECOMMENDATIONS 134 

6.1 Conclusion 134 

6.2 Strengths 134 

6.3 Limitations 135 

6.4 Implications and Recommendations 135 

 

REFERENCES 137 

APPENDICES 165 

BIODATA OF STUDENT 213 

LIST OF PUBLICATIONS 214 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



© C
OPYRIG

HT U
PM

 

xvii 

LIST OF TABLES 

 

 

Table                  Page 

 

2.1  Leading causes of inpatients deaths in districts and regional hospitals 

in Ghana, 2003 and 2008 12 

2.2  Prevalence of overweight and obesity among students 23 

2.3  Prevalence of hypertension among students 26 

3.1  Application of the Information-Motivation-Behavioral Skills Model 

for school based CVD risk factor reduction intervention module 44 

3.2  Face validity results 50 

3.3  Summary of Cronbach’s alpha values 51 

3.4  Summary of intervention module 53 

4.1  Baseline comparison of socio-demographic characteristics between 

intervention and control groups 63 

4.2  Baseline comparison of family history of obesity and hypertension      

between intervention and control groups 64 

4.3  Baseline comparison of CVD knowledge, motivation, and behavioral      

skills between intervention and control groups 65 

4.4  Baseline comparison of mean physical activity score between       

intervention and control groups 65 

4.5  Baseline comparison of ever and current smoker between intervention       

and control groups 66 

4.6  Baseline comparison of ever and current alcohol consumption between 

intervention and control groups 66 

4.7  Baseline comparison of mean dietary intake scores between 

intervention and control groups 67 

4.8  Baseline comparison of mean BMI, diastolic and systolic BP scores     

between intervention and control groups 68 

4.9  Comparison of mean knowledge scores of intervention and control        

groups at six months post intervention 69 

4.10  Change in the mean knowledge scores from baseline to six months post 

intervention for both groups 69 



© C
OPYRIG

HT U
PM

 

xviii 

4.11  Effects of group, time and interaction on mean knowledge scores 70 

4.12  Comparison of mean motivation scores of intervention and control         

groups at six months post intervention 71 

4.13  Change in the mean motivation scores from baseline to six months post 

intervention for both groups 71 

4.14  Effects of group, time and interaction on mean motivation scores 72 

4.15  Comparison of mean behavioral skills scores of intervention and 

control groups at six months post intervention 73 

4.16  Change in the mean behavioral skills scores from baseline to six          

months post intervention for both groups 73 

4.17  Effects of group, time and interaction on mean behavioral skills    

scores 74 

4.18  Comparison of mean PA scores of intervention and control groups at          

six months post intervention 75 

4.19  Change in the mean PA scores from baseline to six months post     

intervention for both groups 75 

4.20  Effects of group, time and interaction on mean PA scores 76 

4.21  Comparison of smoking status of intervention and control groups at six 

months post intervention study 77 

4.22  Change in the frequency of smoking status from baseline to six months 

post intervention for both groups 77 

4.23  Comparison of alcohol use of intervention and control groups at six      

months post intervention study 78 

4.24  Change in the frequency of alcohol use from baseline to six months          

post intervention for both groups 78 

4.25  Comparison of mean fruits intake scores of intervention and control       

groups at six months post intervention 79 

4.26  Change in the mean fruits intake scores from baseline to six months          

post intervention for both groups 79 

4.27  Effects of group, time and interaction on mean fruits intake scores 80 

4.28  Comparison of mean vegetable intake scores of intervention and           

control groups at six months post intervention 81 



© C
OPYRIG

HT U
PM

 

xix 

4.29  Change in the mean vegetables intake scores from baseline to six          

months post intervention for both groups 81 

4.30  Effects of group, time and interaction on mean vegetables intake   

scores 82 

4.31  Comparison of mean seafood intake scores of intervention and control   

groups at six months post intervention 83 

4.32  Change in the mean seafood intake scores from baseline to six months       

post intervention for both groups 83 

4.33  Effects of group, time and interaction on mean seafood intake scores 84 

4.34  Comparison of mean plain water intake scores of intervention and        

control groups at six months post intervention 85 

4.35  Change in the mean plain water intake scores from baseline to six         

months post intervention for both groups 85 

4.36  Effects of group, time and interaction on mean plain water intake  

scores 86 

4.37  Comparison of mean carbohydrate intake scores of intervention and      

control groups at six months post intervention 87 

4.38  Change in the mean carbohydrates intake scores from baseline to six     

months post intervention for both groups 87 

4.39  Effects of group, time and interaction on mean carbohydrate intake         

scores 88 

4.40  Comparison of mean fats and oils intake scores of intervention and        

control groups at six months post intervention 89 

4.41  Change in the mean fats and oil intake scores from baseline to six         

months post intervention for both groups 89 

4.42  Effects of group, time and interaction on mean fats and oils intake          

scores 90 

4.43  Comparison of mean fried eggs intake scores of intervention and 

control groups at six months post intervention 91 

4.44  Change in the mean fried eggs intake scores from baseline to six           

months post intervention for both groups 91 

4.45  Effects of group, time and interaction on mean fried eggs intake 

scores 92 



© C
OPYRIG

HT U
PM

 

xx 

4.46  Comparison of mean fried chicken intake scores of intervention and       

control groups at six months post intervention 93 

4.47  Change in the mean fried chicken intake scores from baseline to six      

months post intervention for both groups 93 

4.48  Effects of group, time and interaction on fried chicken intake scores 94 

4.49  Comparison of mean carbonated drinks intake scores of intervention          

and control groups at six months post intervention 95 

4.50  Change in the mean carbonated drinks intake scores from baseline to           

six months post intervention for both groups 95 

4.51  Effects of group, time and interaction on mean carbonated drinks intake 

scores 96 

4.52  Comparison of mean plain sugar intake scores of intervention and 

control groups at six months post intervention 97 

4.53  Change in the mean plain sugar intake scores from baseline to six         

months post intervention for both groups 97 

4.54  Effects of group, time and interaction on mean plain sugar intake  

scores 98 

4.55  Comparison of mean sweet snacks intake scores of intervention and      

control groups at six months post intervention 99 

4.56  Change in the mean sweet snacks intake scores from baseline to six      

months post intervention for both groups 99 

4.57  Effects of group, time and interaction on mean sweet snacks intake         

scores 100 

4.58  Comparison of mean salted fish intake scores of intervention and           

control groups at six months post intervention 101 

4.59  Change in the mean salted fish intake scores from baseline to six           

months post intervention for both groups 101 

4.60  Effects of group, time and interaction on mean salted fish intake    

scores 102 

4.61  Comparison of mean body weight scores of intervention and control      

groups at six months post intervention 103 

4.62  Change in the mean total body weight scores from baseline to six          

months post intervention for both groups 103 

4.63  Effects of group, time and interaction on mean body weight scores 104 



© C
OPYRIG

HT U
PM

 

xxi 

4.64 Comparison of mean BMI scores of intervention and control groups at         

six months post intervention 105 

4.65  Change in the mean BMI scores from baseline to six months post 

intervention for both groups 105 

4.66  Effects of group, time and interaction on mean BMI scores 106 

4.67 Comparison of mean diastolic blood pressure scores of intervention            

and control groups at six months post intervention 107 

4.68 Change in the mean diastolic blood pressure scores from baseline to            

six months post intervention for both groups 107 

4.69  Effects of group, time and interaction on mean DBP scores 108 

4.70  Comparison of mean systolic blood pressure scores of intervention            

and control groups at six months post intervention 109 

4.71  Change in the mean systolic blood pressure scores from baseline to six 

months post intervention for both groups 109 

4.72  Effects of group, time and interaction on mean systolic blood pressure    

scores 110 

4.73  Fixed effects of group, time, and group-time interaction on total     

knowledge, motivation, and behavioral skills scores 111 

4.74  Fixed effects of group, time, and group-time interaction on total         

physical activity, smoking, and alcohol 112 

4.75  Fixed effects of group, time, and group-time interaction on diet 113 

4.76  Fixed effects of group, time, and group-time interaction on total           

weight, BMI, diastolic and systolic BP scores 114 

4.77 a  Fixed coefficient of outcome variables 115 

4.77 b Fixed coefficient of outcome variables 116 

 

4.78  Fixed coefficient of smoking and alcohol 117 

4.79 a  Fixed effects of group, time and group-time interactions for all studied 

variable outcomes 117 

4.79 b Fixed effects of group, time and group-time interactions for all studied 

variable outcomes 118 

4.79 c Fixed effects of group, time and group-time interactions for all studied 

variable outcomes 119 

 

 



© C
OPYRIG

HT U
PM

 

xxii 

4.80 a  Comparison of fixed coefficients for group with and without         

replacement of missing values 120 

4.80 b Comparison of fixed coefficients for group with and without 

replacement of missing values 121 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



© C
OPYRIG

HT U
PM

 

xxiii 

LIST OF FIGURES 

 

 

Figure                  Page 

 

2.1  The Information-Motivation-Behavioral Skills Model 31 

2.2  Conceptual Framework 35 

3.1  Map of Ghana showing Brong Ahafo Region 37 

3.2  Steps Involved in the Development of the Intervention Module 43 

3.3  CONSORT Flow Chart of the Intervention and Control Groups 58 

4.1  Flow Chart of Recruitment of Respondents 61 

4.2  Trend of Mean Knowledge Score for Intervention and Control Groups 70 

4.3  Trend of Mean Motivation Score for Intervention and Control Groups 72 

4.4  Trend of Mean Behavioral Skills Score for Intervention and Control    

Groups 74 

4.5  Trend of Mean PA Score for Intervention and Control Groups 76 

4.6  Trend of Mean Fruits Intake Score for Intervention and Control 

Groups 80 

4.7  Trend of Mean Vegetable Intake Score for Intervention and Control     

Groups 82 

4.8  Trend of Mean Seafood Intake Score for Intervention and Control        

Groups 84 

4.9  Trend of Mean Plain Water Intake Score for Intervention and Control   

Groups 86 

4.10  Trend of Mean Carbohydrate Intake Score for Intervention and Control 

Groups 88 

4.11  Trend of Mean Fats and Oils Intake Score for Intervention and Control 

Groups 90 

4.12  Trend of Mean Fried Eggs Intake Score for Intervention and Control     

Groups 92 

4.13  Trend of Mean Fried Chicken Intake Score for Intervention and 

Control Groups 94 



© C
OPYRIG

HT U
PM

 

xxiv 

4.14  Trend of Mean Carbonated Drinks Intake Score for Intervention and    

Control Groups 96 

4.15  Trend of Mean Plain Sugar Intake Score for Intervention and Control    

Groups 98 

4.16  Trend of Mean Sweet Snacks Intake Scores for Intervention and          

Control Groups 100 

4.17  Trend of Mean Salted Fish Intake for Intervention and Control 

Groups 102 

4.18  Trend of Mean Body Weight Score for Intervention and Control           

Groups 104 

4.19  Trend of Mean BMI Score for Intervention and Control Groups 106 

4.20  Trend of Mean DBP Score for Intervention and Control Groups 108 

4.21  Trend of Mean SBP Score for Intervention and Control Groups 110 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



© C
OPYRIG

HT U
PM

 

xxv 

LIST OF ABBREVIATIONS 

 

 

BMI Body Mass Index 

CDC Centre for Disease Control and Prevention 

CHD Coronary Heart Disease  

CONSORT Consolidated Standards of Reporting Trials 

CVD Cardiovascular Disease  

DALY Disability Adjusted Life Years 

DBP Diastolic Blood Pressure 

GDHS Ghana Demographic and Health Survey  

GHS 

GLMM 

Ghana Health Service 

Generalized Linear Mixed Model 

GSS Ghana Statistical Service 

IMB 

IOM 

Information-Motivation-Behavioral Skills 

Institute of Medicine 

ITT 

MCAR 

Intention-To-Treat 

Missing Completely At Random 

MOE Ministry of Education 

MOH Ministry of Health 

MVPA Moderate to Vigorous Physical Activity 

NCD Non Communicable Disease 

PA Physical Activity 

PACTR 

PAQ-A 

Pan African Clinical Trials Registry 

Physical Activity Questionnaire for Adolescents  

PTA 

RCT 

Parent Teacher Association 

Randomized Controlled field Trial 



© C
OPYRIG

HT U
PM

 

xxvi 

SBP Systolic Blood Pressure 

WHF World Heart Federation 

WHO World Health Organization 

 

 

 

 

 

 

 

 

 

 

 

 

 



© C
OPYRIG

HT U
PM

 

1 

CHAPTER 1 

1 INTRODUCTION 

1.1 Background 

Non communicable diseases (NCDs) are the number one public health challenge of 

the 21st century. There were 56 million worldwide deaths in 2012 where 38 million 

deaths representing 68% were caused by NCDs. More than 40% (16 million) of NCD 

deaths occur prematurely, affecting people below 70 years. Almost three quarters of 

all NCD deaths accounting for 28 million and majority of premature deaths, 82%, 

occurred in developing countries where most of the world’s population lives (WHO, 

2011a; 2014). By 2020, NCD deaths are projected to almost equal the combined deaths 

from communicable, perinatal, maternal, and nutritional diseases in the African 

continent and to exceed the combined deaths by 2030 (WHO, 2011a). The NCDs are 

mainly cardiovascular diseases (CVDs), cancers, chronic respiratory diseases and 

diabetes (Hunter & Reddy, 2013; WHO, 2015a). Cardiovascular deaths accounts for 

almost half (46.2%) of all NCD deaths, followed by cancer deaths, 21.7%, with 

respiratory diseases causing 10.7%, and diabetes with 4% deaths (WHO, 2014).  

Cardiovascular diseases caused more deaths annually than any other causes 

(Mozaffarian et al., 2015; WHO, 2015b; World Heart Federation, 2015; Smith et al., 

2012). Globally, an estimated 17.5 million people died in 2012 due to CVDs, 

representing 31% of all global deaths (WHO, 2015b) and affected a third of adult 

population in the world making it the largest epidemic ever known to mankind (Yusuf, 

Wood, Ralston, & Reddy, 2015). In Ghana, cardiovascular diseases have been the 

leading causes of all NCDs and hospital deaths in 2008 accounting for 14.5% of total 

deaths (Bosu, 2013). According to the Ghana Health Service (GHS, 2015), CVDs are 

the leading causes of NCD deaths with an estimated 35,000 deaths per year. In a five 

year review of autopsy cases (19,289) from 2006 to 2010 in one of the teaching 

hospitals in Ghana (Korle-Bu Teaching Hospital, KBTH) found out that more than 

one-fifth (22.2%) of the deaths were due to CVDs (Sanuade, Anarfi, Aikins, & Koram, 

2014). Also CVDs rose from the seventh and tenth causes of death in the capital 

(Accra) in 1953 and 1966 respectively to the number one cause of death in 1991 and 

2001 and has continued as one of the major causes of death since then (Agyei-Mensah 

& de-Graft Aikins, 2010). In 2014, stroke and coronary heart disease (CHD) were 

ranked as the 2nd and 4th leading causes of death in Ghana accounting for 9.75% and 

6.48% of all deaths respectively (World Health Rankings, 2014). The WHO (2015c) 

has reported that NCDs accounted for 34% of total deaths and 31% disability adjusted 

life years in Ghana with CVDs being the leading cause of NCD deaths. 

Risk factors of CVDs are of two types which are modifiable and non-modifiable 

factors. Non-modifiable risk factors include advancing age, male gender, black race–

ethnic background, prior stroke/transient ischemic attack or history of coronary heart 

disease and family history of stroke. On the other hand, modifiable risk factors of 



© C
OPYRIG

HT U
PM

 

2 

CVDs include physical inactivity, smoking, alcohol consumption, unhealthy diet, 

obesity, hypertension, and diabetes mellitus (World Heart Federation, 2017).  

Physical inactivity is the fourth leading risk factor for mortality (WHO, 2010). An 

estimated 3.2 million deaths occur each year due to physical inactivity. In 2010, 

prevalence levels of physical inactivity in the Eastern Mediterranean region was the 

highest (88%) followed by both Africa (85%) and Western Pacific regions (85%). In 

2010 globally, 23% of adults aged 18years were physically inactive as explained by 

doing less than 150 moderate-intensity physical activity per week or its equivalent 

(WHO, 2014). On the other hand, 81% adolescents between the ages of 11-17 years 

were physically inactive in 2010 as explained by doing less than 60 minutes of 

moderate to vigorous daily physical activity, as recommended by the WHO (WHO, 

2014). People who are physically inactive have a greater risk for all-cause mortality 

as compared to those who do at least 30 minutes moderate physical activity on most 

days in the week. Engaging in 150 minutes of moderate physical activity each week 

reduces the risk of coronary heart diseases, stroke, hypertension, diabetes, depression, 

and cancers. Physical activity is a major determinant of energy expenditure and 

therefore fundamental to balance and weight control (WHO, 2010). A nationwide 

school based survey among adolescents in Ghana found out that proportion of 

secondary school students who reported being physically active all days for a total of 

at least 60 minutes per day during the past seven days were only 18.7% (MOH, 2012). 

Tobacco use is one of the main causes of preventable deaths worldwide. Tobacco use 

is associated with cardiovascular diseases. There are currently about one billion 

smokers in the world. An estimated six trillion cigarettes are smoked annually by 

current smokers. Six million people die each year from tobacco use and exposure 

(WHO, 2011a). The GHS (2017a) reported that the prevalence of tobacco use in 

Ghana in 2014 was 5.1% among males and 0.4% for females. A research conducted 

among students of 11-17 years in Ghana revealed that prevalence of smoking among 

boys was 2.4% while girl smokers was 1.4% (Mamudu & Veeranki, 2013). 

Alcohol consumption is associated with the risk of hypertension and hemorrhagic 

stroke. Globally, an estimated 3.3 million people died (5.9% of all worldwide deaths) 

in 2012 as a result of alcohol consumption. More than half of these deaths resulted in 

NCDs of which CVDs and diabetes accounted for 33% of these deaths. Globally, the 

levels of alcohol consumption in 2010 was estimated at 6.2 liters of pure alcohol per 

person ≥15 years of age (WHO, 2014). In Ghana, the levels of alcohol consumption 

in 2016 per person ≥15 years of age was estimated to be 2.7 liters (WHO, 2018a). In 

a research among 1,311 adolescents school students in Ghana found that prevalence 

of  alcohol use among students was 42.3% (Hormenu, Hagan, & Schack, 2018). 

Unhealthy diet accounts for 1.7 million deaths and 16 million DALYs worldwide as a 

result of low consumption of fruits and vegetables (WHO, 2014). Adequate fruits and 

vegetables intake reduces the risk of CVDs (Boeing et al., 2012). Consumption of high 

energy foods including processed foods like fats and sugars results in obesity 

(Mendonca et al., 2016). Also, high salt intake increases the risk of hypertension and 
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CVDs. Globally, the WHO has estimated that people consume between 9-12 g/day of 

salt which is far above the recommended intake of less than 5g/day. The WHO further 

indicated that saturated fat predisposes an individual to the risk of coronary heart 

diseases whereas monounsaturated and polyunsaturated reduces the risk (WHO, 

2011a) while the consumption of fish is very low. A study in Ghana among secondary 

school students revealed the consumption of sweet snacks, sodas, and energy dense 

foods were high (Amoh & Appiah-Brempong, 2017).  

Obesity has been a major problem in recent times. Globally, the prevalence of this risk 

factor has more than doubled since 1980 and 2014. There were 11% males and 15% 

females aged 18 years and older who were obese globally in 2014 (WHO, 2014). Thus 

half a billion adults worldwide are obese. Obesity is a major risk factor of diabetes, 

hypertension, coronary heart disease and stroke. Overweight and obesity are defined 

as BMI ≥25kg/m2 and ≥30kg/m2 respectively accounted for 3.4 million deaths in 2010 

and 93.6 million Disability Adjusted Life Years (DALYs) (Cawley, Meyerhoefer, 

Biener, Hammer, & Wintfeld, 2015; WHO, 2014). The prevalence of childhood 

obesity is becoming a major challenge especially in low and middle income countries. 

This is as a result of overindulgence in consumption of high caloric foods, activities 

such as watching television, playing video games and the internet and other forms of 

physical inactivity (WHO, 2014). A nationwide study among secondary school 

students in Ghana reported that 8% of the students were either overweight or obese 

(MOH, 2012).    

Hypertension is a major CVD risk factor (Chiolero, Bovet, & Paradis, 2013; WHO, 

2014). The global prevalence of hypertension which is defined as systolic and/or 

diastolic blood pressure of ≥140/90 mmHg in adults aged ≥ 18 years was around 22% 

in 2014. The highest prevalence of hypertension across the WHO regions is in Africa, 

at 30% with the lowest prevalence in the region of the Americas at 18% (WHO, 2014). 

An estimate of 9.4 million people died worldwide in 2010 as a result of hypertension. 

The prevalence of hypertension in Ghana is about 48% as reported by the GHS 

(2017b) and has consistently ranked among the top ten causes of outpatient morbidity, 

admission, and death. The research was carried out in 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 (Afrifa-Anane, Agyemang, Codjoe, 

Ogedegbe, & de-Graft Aikins, 2015). 

The prevalence of diabetes has been increasing globally especially in low and middle 

income countries. This increase is largely due to modifiable risk factors such as 

physical inactivity, overweight, and obesity. The global prevalence of diabetes 

(defined as a fasting plasma glucose value ≥ 7.0mmol/L (126 mg/dl) or being on 

medication for raised blood sugar was estimated to be 9% in 2014. In 2012, diabetes 

killed 1.5 million people and 89 million DALYs (WHO, 2014). The prevalence of 

adult diabetes in Ghana is about 9% (GHS, 2017b). 
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Studies have shown that the risk factors for coronary heart disease and stroke begin in 

childhood that develops in adulthood (Juonala et al., 2010). This means that modifying 

risks factors and changing behavioral lifestyle for CVD should begin at the youthful 

age. Therefore, prevention of CVDs should be tackled right from an early age. 

Unfortunately, many people are not aware of CVD and its risk factors (Lao, Chan, 

Tong, & Chang, 2015) and because of this the disease burden keeps on rising. Also, 

merely educating the general public on CVD and its risk factors seems not to have 

achieved much. Therefore, adding intervention programmes to education especially 

for the youth on an ongoing process will equip them in protecting themselves from 

developing CVD disease in adulthood. Educating those who have already developed 

the disease should be ongoing so that they take the necessary steps in keeping the 

disease at its lowest levels and educate their families on the dangers of CVDs and its 

risk factors especially the youth.  

School health interventions programmes have been shown to give consistent 

improvement on the general health status of students (Adab et al., 2015; He et al., 

2015) and that they are ideal places for health programmes (Khambalia, Dickinson, 

Hardey, Gill, & Baur, 2012; Ploeg, Maximova, McGavock, Davis, & Veugelers, 

2014). The WHO (2011b) estimated that these modifiable risk factors cause 80% of 

CVDs mainly physical inactivity, smoking, alcohol use, and unhealthy diet. Although 

cardiovascular diseases occur in middle and adult ages, the risk factors that cause the 

disease are mainly lifestyle behaviors that are learned during childhood and carried 

into adulthood.  

Some behavioral studies have shown to result in some improvement in reducing the 

risk factors of CVDs. A school-based intervention to improve physical activity among 

secondary school students showed a statistically significant increase among the 

intervention group than the control group (Wang & Wang, 2018).  A randomized 

control trial study was conducted to lower the intake of salt in students. The study 

found out that salt intake had decreased significantly in the intervention group and 

increased in the control group. The mean effect for intervention compared to the 

control group was -1.9 g/day (95% CI, -2.6 to -1.3 g/day; p < 0.001). Further, the 

systolic blood pressure showed a mean effect of -0.8 mmHg (He et al., 2015). Another 

lifestyle intervention study reported a significant reduction in BMI of students in the 

intervention group (-1.76kg/m2) whiles students in the control group showed an 

increase (1.13kg/m2) (Khumros, Vorayingyong, Suppapitiporn, Rattananupong, & 

Lohsoonthorn, 2019). A study showed significant reduction of smoking in the 

intervention arm as compared to the control arm (Gabrhelik et al., 2012). Another 

study reported that participants in the intervention group significantly increased 

consumption of fruits and vegetables when compared to the control group (Drapeau, 

Savard, Gallant, Nadeau, & Gagnon, 2016). 

The main aim of this study was to evaluate the effectiveness of a school-based 

intervention programme on CVD risk factors which was based on the Information-

Motivation-Behavioral skills (IMB) model. Physical inactivity, smoking, alcohol, 

unhealthy diet, obesity, and hypertension were the modifiable risk factors that were 
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targeted for change among public secondary schools in the Brong Ahafo Region of 

Ghana. 

1.2 Problem Statement 

Cardiovascular disease (CVD) is the leading cause of death globally. The burden has 

been increasing in Ghana and has therefore become a major public health problem. In 

Ghana it is a leading cause of death since 2001 and has continued as one of the major 

causes of death since then. In 2008, cardiovascular diseases were responsible for 

14.5% of all hospital deaths (Ghana MOH, 2012; GHS, 2015). 

Despite all the CVD preventive risk factor measures in place in Ghana, the risk factors 

among adults have shown increasing trends over the years (MOH, 2012; GHS, 2015). 

Also, because the risk factors for the development of CVDs begin in childhood and 

are carried into adulthood, there should be an urgent need to educate students on the 

risk factors of CVDs right from childhood. Again, CVDs can be prevented if 

interventions that reduces the risk factors of the diseases are made available to people 

(Mendis et al., 2011) 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 

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 burden of the disease in Ghana, 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 in the country. This is because school health 

programs have shown to result in consistent improvement on the general health status 

of students. Two districts (Kintampo-North and Nkoranza-North districts) in the 

region were then selected for this study. This is because the educational levels in the 

two districts are low and accessibility to health information is poor. In this study, to 

the best of our knowledge, no behavioral modification intervention studies to reduce 

CVD risk factors among secondary school students in Ghana has been carried out. 

Since behavioral change still remains a driving force for reducing CVDs, there is 

therefore an urgent need for a behavioral change prevention intervention among 

secondary school students.  

The IMB model is one of such psychological conceptualization for understanding and 

promoting health-related behavior. The IMB conceptualizations was developed 

(Fisher & Fisher, 1992) to address limitations found in other related theories. This 

included description of relationship among constructs, predictive validity of key 

constructs, conceptual parsimony and the inclusion of constructs that are needed for 

understanding and changing health behaviors. It was also designed to make it easy to 

be translated into other intervention programs such as addressing obesity-related 

behaviors, adherence to complex medication regimens, HIV preventive behaviors, and 
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safety gear utilization behaviors, among others (Fisher & Fisher, 2000; Fisher, Fisher, 

& Harman, 2003).  

1.3 Significance of Study 

This study contributed to the body of knowledge on CVD risk factors among the 

secondary school students in the Brong Ahafo region of Ghana. Again, the 

intervention module could be adapted and incorporated by the Ghanaian Ministry of 

Education (MOE) into the school curricula program. Further, it is also recommended 

that the school health education programme (SHEP) of the Ministry of Health should 

monitor body weight, BMI, and blood pressure of secondary school students. 

Furthermore, the intervention study informed, motivated, and gave students the 

necessary skills that enabled them to practice healthy lifestyle behaviors such as doing 

at least 60 minutes moderate to vigorous physical activities daily, consumption of 

healthy foods such as fruits, vegetables, and seafood whilst reducing sugar and salt 

intake, as well as quitting or not initiating smoking and alcohol. 

The IMB is a very powerful behavioral change tool that has been used over the years 

to improve and to sustain healthy lifestyle behaviors (Chang, Choi, Kim, & Song, 

2014). The model had the potential in reducing CVD risk factors because is it 

composed of critical elements that were needed to adopt and maintain healthy 

behaviors. The constructs are based on social and health psychology theories that was 

developed to address limitations in social and health psychology theories such as the 

description of relationship among constructs, predictive validity of constructs, and the 

inclusion of constructs that are needed for understanding, changing, and sustaining 

healthy behaviors.  

Also on sustainability of the intervention, students were trained not to only reduce 

CVD risk factors alone, but to act as peer educators among their friends and in the 

home. This study involved the participation of teachers and school authorities. 

Physical Education (PE) teachers were trained by the researchers to implement the 

physical activity module during PE lessons while the other teachers were trained on 

the health education module for continuous implementation after the intervention.  

1.4 Research Question 

The research question of this study was: what are the effects of the behavioral 

modification intervention program in reducing cardiovascular disease risk factors 

among secondary school students?  
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1.5 Objectives of the Study 

1.5.1 General Objective 

The general objective of this study was to develop, implement and evaluate the 

effectiveness of a behavioral modification intervention program to reduce 

cardiovascular disease risk factors among secondary school students in Brong Ahafo, 

Ghana. 

1.5.2 Specific Objectives 

The specific objectives of this study were:  

1. To determine and compare the socio-demographic characteristics 

among intervention and control groups at baseline. 

2. To determine and compare knowledge, motivation, behavioral skills and 

CVD risk factors (physical inactivity, smoking, alcohol consumption, 

unhealthy diet, BMI, diastolic and systolic blood pressures) between 

intervention and control groups at baseline. 

3. To develop and implement a behavioral modification intervention 

program to reduce CVD risk factors among secondary school students 

in Brong Ahafo, Ghana.  

4. To evaluate the effectiveness of behavioral modification intervention 

program to increase knowledge, motivation and behavioral skill on 

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.  

5. To evaluate the effectiveness of behavioral modification intervention 

program to reduce CVD risk factors in intervention group as compared 

to control group at six months and also within groups from baseline to 

six months among secondary school students in Brong Ahafo.   

 

 

1.6 Research Hypotheses 

The research hypotheses of this study were: 

1.  There is no difference in the socio-demographic characteristics between the 

intervention and control groups at baseline. 

2.  The behavioral modification intervention program is effective in improving 

the knowledge of CVD and its risk factors, motivation, and behavioral skill 

score among the participants in the intervention group as compared to control 

group and also within the groups from baseline to six months among 

secondary school students in Brong Ahafo, Ghana.  
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3.  The behavioral modification intervention program is effective in promoting 

physical activity levels of participants in the intervention group as compared 

to control group and also within the groups from baseline to six months 

among secondary school students in Brong Ahafo, Ghana. 

4.  The behavioral modification intervention program is effective in reducing the 

prevalence of smoking among participants in the intervention group as 

compared to control group and also within the groups from baseline to six 

months among secondary school students in Brong Ahafo, Ghana. 

5.  The behavioral modification intervention program is effective in reducing the 

prevalence of alcohol consumption of participants in the intervention group 

as compared to control group and also within the groups from baseline to six 

months among secondary school students in Brong Ahafo, Ghana. 

6.  The behavioral modification intervention program is effective in promoting 

fruits and vegetable intake among participants in the intervention group as 

compared to control group and also within the groups from baseline to six 

months among secondary school students in Brong Ahafo, Ghana. 

7.  The behavioral modification intervention program is effective in increasing 

seafood and water intake and reducing carbohydrates, fats and oils, fried 

eggs, fried chicken, carbonated drinks, plain sugar, sweet snack, and salted 

fish intake among participants in the intervention group compared to control 

group and also within the groups from baseline to six months among 

secondary school students in Brong Ahafo, Ghana. 

8.  The behavioral modification intervention program is effective in reducing 

body weight and BMI of participants in the intervention group as compared 

to control group and also within the groups from baseline to six months 

among secondary school students in Brong Ahafo, Ghana. 

9.  The behavioral modification intervention program is effective in reducing the 

mean diastolic and systolic blood pressures among participants in the 

intervention group as compared to control group and also within the groups 

from baseline to six months among secondary school students in Brong 

Ahafo, Ghana. 
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