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ABSTRACT 

Trinidad and Tobago, similar to many other countries, is currently said to be burdened by 

NCDs such as heart disease, DM and stroke to name a few which are responsible for a 

mortality rate of over 62.0% per year (Pan American Health Organization, 2021). This thesis 

aims to explore and understand the effectiveness of lifestyle modifications and behaviour 

change in managing NCDs, specifically weight, DM, HTN and CVD levels. This research 

was conducted using a retrospective data technique on 200 participants with NCDs from 

January 2024 to January 2025 in Trinidad and Tobago. The source of information came from 

clients who engaged in nutrition education interventions conducted by Didi’s Nutrition 

Consultancy. Both quantitative and qualitative data were used with a questionnaire including 

a 24 hour dietary recall, history and NCD values during the nutrition intervention program. 

Family history was found to be a significant risk factor for NCDs. Post intervention vegetable 

and fruit intake among some participants showed improvement in health status following the 

nutrition intervention with the chi-square analysis (p<0.001). Chi-square analysis found a 

significant association between NCD status and visceral fat levels (χ²=14.11, df=4, p=0.007). 

This can conclude that in order to reduce and manage NCDs, it’s vital to target visceral fat 

and focus on reducing it. Family history of NCDs was a statistically significant predictor 

(B=−4.585, Wald=8.392, p=0.004). The intervention had a highly significant effect on acid 

reflux, with the majority of participants that reported no acid reflux after the intervention 

(McNemar test: χ²=83.012, p<0.001). The McNemar test showed significant improvement in 

cholesterol levels after the intervention (Exact Sig.<0.001) as well as blood sugar levels 

(χ²=17.633, Exact Sig.<0.001) and blood pressure improvement (χ²=52.019, p<0.001). The 

McNemar test also confirmed sleep improvement before and after the nutrition intervention. It 

was confirmed that balanced eating among other factors such as weight loss, specifically 

visceral fat, getting sufficient hours of sleep and increased fruit and vegetable consumption 

were significant lifestyle changes that reduced NCD occurrence among the participants. Long 

term investment in nutrition interventions can increase the sustainability of the behaviour 

changes developed that positively impacted NCD rates. Overall, it can be stated that lifestyle 

changes from the nutrition intervention program had a significant impact on overall health 

status of participants. The intervention improved and reversed NCD values for DM, HTN, 

uncontrolled blood cholesterol and weight management. 

Keywords: NCDs, fruit and vegetable consumption, sleep, nutrition intervention, visceral fat 
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CHAPTER 1: Introduction 

1.1 Background of Study 

Chronic diseases, also known as lifestyle diseases, are non-communicable (NCDs), which 

means that they are not passed on from person to person through contact, and are an immense 

concern in Trinidad and Tobago (The World Health Organization, 2024). The Ministry of 

Health (n.d.) of the government of Trinidad and Tobago has confirmed over the years that the 

risk factors for NCDs include unhealthy diets, obesity and lack of physical activity. A high 

percentage of Trinidadians are diagnosed with diabetes (DM), high blood pressure 

(hypertension or HTN) and heart diseases related to uncontrolled blood cholesterol.  

 

These NCDs can be an enormous burden on the healthcare system due to the severity of cases 

as well as cost of management and high rate of onset among the population. The National 

Institutes of Health (n.d.) confirmed that NCD diagnosis lasts about 3 months or longer. 

Mortality rates have been at an all-time high due to NCDs around the world. Risk factors and 

nutrition intervention for NCDs will be explored in this study to confirm if there is a reduced 

impact on mortality rate in Trinidad and Tobago to support claims by the National Center for 

Chronic Disease Prevention (2024).   

 

Trinidad and Tobago, similar to many other countries, is currently said to be burdened by 

NCDs such as heart disease, DM and stroke to name a few (Pan American Health 

Organization, 2021). These conditions are responsible for a mortality rate of over 62% per 

year and usually are diagnosed in people younger than 70 years of age. Maintaining a healthy 

lifestyle is a challenge, but with increase knowledge, skills and confidence in NCD 

management, there is a possibility to manage and even reverse NCDs long term. The 

population in Trinidad and Tobago covers over 1.3 million people with about 1 million over 

18 years of age. NCD risk factors can be found in over half of the population and include 

harmful use of alcohol, little physical activity and unhealthy eating habits. 

 

Chronic health problems, specifically DM, are said to be a burden to resources worldwide 

(Pan American Health Organization, 2021). There has been an increase in HTN rates over the 

years. Heart disease and obesity in the population of 15 years and over was said to be 57.7% 

in 2022. NCD deaths can be reduced if health interventions focused on nutrition and physical 
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activity more. This study focuses on specific lifestyle diseases, such as DM, obesity, HTN and 

uncontrolled blood cholesterol levels, which are said to be affected by eating habits. The 

proposed solution is focusing on the creation of healthy habits and increased physical 

movement as this is said to assist with the impact of NCDs in Trinidad and Tobago. 

 

DM presents itself in various types such as type 1, 2 and gestational. This is when blood sugar 

levels are above 100mg/dl fasting or more than 140mg/dl 2 hours after a meal. Diagnosis of 

this NCD can only appear based on blood chemistry analysis. A haemoglobin A1C (HBA1C) 

is usually used in diagnosis as it is more reliable to test blood sugar levels over 2-3 months. 

Normal values are less than 5.7%, pre-diabetes is between 5.7%-6.4% and full blown DM is a 

value of 6.5% and over. There are many risk factors and they include being overweight, 

having other NCDs such as HTN or high blood cholesterol levels (National Library of 

Medicine, 2025). Uncontrolled blood sugar levels can lead to other harmful outcomes such as 

heart attack, stroke and kidney failure (CKD) if left untreated. The common and first line of 

treatment is medicine, but nutrition can be used as a powerful tool to prevent and treat these 

NCDs (World Health Organization, 2024). The focus of this study will be on type 2 and 

gestational DM as these are not dependent on insulin and values are directly impacted by 

dietary habits (Centers for Disease Control and Prevention, 2024).  

 

Obesity is one of the major risk factors for NCDs. It can be measured based on body mass 

index (BMI). This is a weight to height calculation generally used to classify weight. It is a 

quick, inexpensive, non-invasive measure of weight based on height. BMI readings for 

underweight is less than 18.5, healthy weight is 18.5 to 24.9, overweight is 25 to 19.9 and 

obesity is greater than or equal to 30 (Centers for Disease Control and Prevention, 2024).  

Many cases have found that DM risk, heart disease risk and HTN risk increases in over 80% 

of those who are obese or overweight (The Strategies to Overcome & Prevent Obesity 

Alliance, 2020).    

 

HTN is usually diagnosed using a non-invasive monitor. Blood pressure levels less than 120 

over 80 are ideal for a healthy body. Values of 120 to 129 over 80 is said to be in the elevated 

stages. Stage 1 HTN is 130-139 over 80-89 and stage 2 is 140 over 90 or higher. Anything 

above that is severe HTN (American Heart Association, 2025). Risk factors for this lifestyle 
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disease include older age, salt intake, poor eating habits and being overweight. Lifestyle 

changes are said to be a powerful tool in lowering blood pressure, specifically a healthy, low 

salt diet which includes more vegetables and fruits. This is a preventable health issue (The 

World Health Organization , 2023). 

 

High blood cholesterol is another cause of a poor diet. This can be tested from a blood sample 

to give the breakdown of total blood cholesterol, low-density lipoprotein (LDL) which is 

known as bad cholesterol, high-density lipoprotein (HDL) also known as good cholesterol and 

triglyceride levels. When blood cholesterol is high, plaque may form inside blood vessels 

which can increase risks for heart disease and stroke (Cleveland Clinic, 2022). Normal levels 

for total blood cholesterol is a value less than 200mg/dl, a LDL value under 100mg/dl and 

HDL value of 60mg/dl and higher. Pre-cholesterol stages include a total cholesterol level 

between 200-239mg/dl, LDL level between 100-159mg/dl and HDL level between 40-

59mg/dl. Dangerous levels are damaging to the heart (Cleveland Clinic, 2024). 

 

In Trinidad and Tobago, as well as many countries around the world, NCDs such as DM 

“account for over 63% of deaths, each year with three quarters occurring in people under 70.”  

It was noted that over half of the population suffers from an NCD. Nutrition related action 

plans have, and can, improve the quality of life for many people managing their NCDs (Pan 

American Health Organization, n.d.). NCDs are an increasing burden on the healthcare system, 

but it doesn’t have to be, because it stems from unhealthy diets, obesity, alcohol abuse and 

tobacco use. NCDs can be managed and reversed in many if not all cases. This is why this 

study aims to explore nutrition intervention and the impact on NCDs, specifically DM, HTN, 

uncontrolled blood cholesterol and obesity.  

 

Consuming all food groups is vital for nourishing the human body. Healthy eating impacts 

NCDs in a positive way. It’s vital to consume the recommended amount of each food group 

for overall wellness. When any food group is consumed in excess or restriction, it can cause 

health complications and nutrient deficiencies. The amount of each food group you eat 

matters and the main ones to focus on include vegetables, fruits, grains, protein and other 

groups (The National Institutes of Health, 2022). In Trinidad and Tobago, the Caribbean Food 

Groups are used to balance meals. There are different methods of mixing food groups to assist 
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in NCD management. The Caribbean food groups include staples, legumes, food from 

animals, fruits, vegetables and fats. Managing NCDs includes an excellent source of dietary 

fibre and nutrients such as vitamin C. Low fruit intake can be said to increase the risk of gut 

issues and NCDs (Alexis, A.C. et.al., 2024; Toffalini et al., 2025).  

 

Eating balanced meals is said to be the safe route for maintaining a healthy body composition 

and improving the quality of life for many. There is a guide that supports eating habits to 

create a balance that should be adapted by the population. This includes an estimate among of 

each food groups which recommends at least 5 portions of fruits and vegetables, complex 

carbohydrates such as those high in dietary fibre like potatoes as well as including unsaturated 

oils and more water 6-8 glasses daily (The National Health Service, 2022).  

 

1.2 Problem Statement 

NCDs, such as DM, HTN, uncontrolled blood cholesterol, that can cause cardiovascular 

disease (CVD), and obesity are some leading causes of morbidity in Trinidad and Tobago. 

These are one of the leading causes of mortality among the population and a huge economic 

burden on the health system. These diseases can be treated with adaptation of healthy lifestyle 

changes. Behaviour changes include proper nutrition, physical activity and stress management 

to name a few. NCDs are a major health concern that can be alleviated with the right 

intervention which can then save lives. Understanding the barriers to change as well as 

interventions that ensure long term lifestyle improvements is a method that can be used to 

reduce progression of NCDs. Results from this study can be used to enhance the quality of life 

for many. 

 

The impact on the health system is severe and when you are plagued with NCDs, it can also 

impact your quality of life. More than 62% of NCDs increases mortality. Loss of productivity 

due to illness can occur in those with NCDs (Pan American Health Organization, 2021).  

 

1.2.1 Objectives 

This thesis aims to explore and understand the effectiveness of lifestyle modifications and 

behaviour change in managing NCDs. These NCDs are specific to weight, DM, HTN and 

CVD levels.  
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The secondary objectives are: 

 To identify if there are common behaviour traits among people with NCDs. 

 Assess the impact of specific lifestyle changes (balanced eating, hours of sleep, fruit 

intake, vegetable consumption and timing of meals) on NCDs such as DM, HTN, CVD and 

obesity. 

 To find if lifestyle changes not only improve but reverse NCD values for DM, HTN, CVD 

and weight. 

 Analyse barriers to change when it comes to learning how to manage NCDs with lifestyle 

changes. 

 

1.2.2 Key research questions 

 

―Can chronic diseases be managed and reversed with healthy lifestyle changes?‖ 

 

The secondary questions are: 

 In those who were diagnosed with NCDs, were lifestyle modifications in nutrition 

programs effective in managing and reversing blood sugar levels? 

 What are the barriers and facilitators to maintaining lifestyle changes among those who 

suffered with NCDs like heart disease? 

 Was there any relationship between cutting out food items deemed unhealthy and 

uncontrolled blood cholesterol levels? 

 Did exercise improve blood pressure values? 

 What habits were easier to maintain when managing NCDs long term? 

 Was there any significance between before and after NCD values with the nutrition 

education program? 

 Which factors were found to alter the NCD values? 

 After enrolling in a nutrition education program, was medication still used to manage 

NCDs? 

 What factors were common among those diagnosed with a NCD such as DM, HTN, 

obesity or CVD? 
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CHAPTER 2: Literature Review 

NCDs such as DM, HTN, CVD and obesity are among the leading causes of morbidity in 

Trinidad and Tobago. Nutrition education intervention programs have been found to be 

beneficial in managing and reducing risks for NCDs (National Center for Chronic Disease 

Prevention, 2024). This literature review aims to explore the impact of nutrition intervention 

programs on NCD management. Many studies have assessed this topic around the world. 

There are very few studies focusing on this topic in the Caribbean, specifically in Trinidad 

and Tobago, but NCDs are not limited to a country as it affects all humans. It was stated that 

health policies can be implemented to assist in NCD management in peer reviewed articles 

(TA Samuels, 2012). 

 

Persaud-Lachhman et al. (2019) concluded that studies focused on managing type 2 DM 

(T2DM), HTN and dyslipidaemia in the Caribbean are limited. In this article, a systematic 

review of 17 studies in Cuba and Trinidad and Tobago as well as over other Caribbean Islands 

reported that BMI observed significance among improvements for NCDs. They focused on 

older adult females and found that more research is needed to inform on NCD management. 

 

A study implementing self-management to promote health behaviours for those with NCDs 

found that physical activity (significance of 0.25) and dietary habits (significance of 0.28) 

with expert delivered education showed positive results (Kim et al., 2021). This review sorted 

through 25 studies with 5681 participants. No significance was found among stress 

management or smoking behaviours. Short term programs which occurred in less than 12 

weeks, showed stronger impacts on NCD management with dietary programs. Hospital-based 

programs had a greater impact on health responsibility than community-based ones. 

 

The Diabetes Prevention Program (DPP) used lifestyle intervention for T2DM management 

and was successful in reducing the incidence among participants (Diabetes Prevention 

Program Research Group, 2002). This study included that participants who achieved weight 

loss, with dietary and exercise intervention, contributed to reducing the incidence of DM by 

58%. This intervention involved 1079 participants with the main goal of achieving 7% weight 

loss and physical activity of 150 minutes per week. A 16 session intervention was focused on 

nutrition literature, exercise and a healthy weight. This contributed to the success of the study. 
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Oster and Chaves (2023) concluded that with lifestyle changes such as dietary intervention 

and physical activity, metabolic health improved. NCDs account for over 60% globally and is 

caused by poor lifestyle choices, environmental factors as well as an aging. This research 

concluded that dietary patterns through lifestyle intervention are vital when it comes to 

managing these conditions. 

 

It was found that behaviour and lifestyle changes are significant factors in managing NCDs 

(Espinosa-Salas & Gonzalez-Arias, 2023). This study explores the importance of different 

physicians in helping to improve the wellbeing of those with NCDs. This focuses on nurses, 

pharmacists and dietitians who provide nutritional guidance to assist with patient needs. Alike 

previous studies, diet and exercise were the main factors found to prevent obesity and T2DM 

which are two concerns worldwide. The Mediterranean diets and exercise improved blood 

glucose in T2DM patients. It was also concluded that a personalised approach is a key 

contributor to getting results.  

 

Another study re-confirmed that healthy habits such as regular physical activity, balanced diet 

and sleep among other factors improved NCDs such as CVD health (Ghodeshwar, 2023). This 

review used a personalised approach intervention to help with modification of habits specific 

to high dietary fibre diets which improved LDL cholesterol levels and glycaemic control. 

Eating habits that assist with a healthy heart includes fruits, vegetables, whole grains, lean 

protein and low-fat dairy products. Physical movement was also confirmed to assist with 

health through 150 minutes weekly exercise routine which was also supported by the DPP 

study. Personalised approaches which would tailor advice to each individual were concluded 

to be necessary for the effectiveness of lifestyle modifications on NCDs.  

 

A social cognitive therapy based intervention had a positive impact on health (Islam, 2023). 

While planning health interventions, support and guidance is a vital step in NCD management, 

the focus is implementing personalised strategies with face to face or group counselling and 

audio visual tools. A scope study of 39 studies concluded that self-efficacy and observational 

learning were vital in health behaviour adaptation in the United States (U.S.). This focused on 

how the information was delivered as a key role in helping with the success of practices with 

NCD management. 
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T2DM plagues a massive portion of the population as it contributes to 90-95% of DM cases 

globally (Kalyani et al., 2025). In the U.S., 1 in every 6 adults are said to be affected by DM 

and if left uncontrolled, it can lead to other health complications such as CKD, CVD disease 

and increased mortality. This study concluded that the HBA1C of clients improved with, “diet, 

exercise, and weight management.” Metformin drug is said to be the first line of treatment to 

administer when diagnosed. Lifestyle intervention was said to be able to improve glycaemic 

control, but isn’t the first line treatment. 

 

The impact of healthy eating habits, weight loss and physical activity on DM, an NCD which 

increases mortality among the population when left uncontrolled, was assessed in a study at a 

medical centre in Jimma University (Garedow, 2023). In this study, SPSS analysis was used 

to evaluate results from a questionnaire that 190 participants answered. Chi squared test was 

performed and a large percentage had positive attitudes and good knowledge towards lifestyle 

modification over this cross sectional study. It was found that in order for participants to 

control their blood sugars more effectively, continuous care and education with self-

management were vital. About 36.3% of participants showed good knowledge while 20.5% 

showed poor knowledge on management of this lifestyle disease. Marital status was found to 

be significant when compared to knowledge, attitude and practice variables which show the 

need for more care for individual management. It was also confirmed that physical activity 

(significance of 0.25) and dietary habits (significance of 0.28) with expert delivered education 

showed positive results in a study by Kim et al. (2021) and the Diabetes Prevention Program 

(DPP) Research Group (2002). 

 

Another study that assessed dietary habits, physical movement and challenges facing 

adaptation to a healthy lifestyle found that awareness campaigns would encourage balanced 

eating and physical activity (Alshammari, et al., 2020). Among 250 participants, it was found 

that most of them were overweight or obese and consumed a little amount of fruits and 

vegetables. About 50% of participants results showed that a lack of support, motivation and 

awareness were barriers to healthy eating. The International Physical Activity Questionnaire 

was used in this study to assess the level of physical activity among participants while the 

dietary instrument for nutrition education was used to assess dietary intake. Chi square 

analysis was completed using SPSS and results confirmed that environmental factors 
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influenced participants’ ability to make better choices. It was concluded that less physical 

activity, more carbohydrates and fewer intake of fruits and vegetables may increase the 

prevalence of NCDs. The recommendation to reduce NCDs was to increase awareness 

campaigns to encourage balanced eating and physical activity among the population. 

 

Charchar et al. (2024) explored HTN as an NCD that affects a large number of the population 

and is categorised by a blood pressure of over 140/90. Consequences are severe and can lead 

to heart disease if left untreated. A healthy body composition was found to be achieved with 

healthy eating. Specific lifestyle changes that were recommended included increasing 

consumption dietary fibre as well as herbal tea, controlling stress and cessation of smoking. It 

was concluded that continual support is and was necessary for those who are overweight to 

encourage and sustain behavioural changes necessary for a healthy body composition that 

comes from healthy eating. Physical activity was also a big factor in managing blood pressure 

values. The prevalence of NCDs requires continual support from campaigns. This was also 

said to be important to encourage and maintain balanced eating and physical activity in 

another study (Alshammari, et al., 2020). 

 

T2DM is claimed to be a very expensive lifestyle disease (Girija Kumari, 2021). SPSS was 

used to analyse data collected in this study which showed significance with the reduction of 

hospitalization, surgery and medicine caused by T2DM with NCD intervention. Regular 

check-up sessions were a key factor in managing NCDs. Diabetic medication and NCD 

management practices were important treatment plans for both long and short term DM 

management. This study concluded that there is urgent need for lifestyle intervention for DM 

management as it was found to significantly improve blood sugar levels in test groups. 

Reducing consumption of sugar rich products, alcohol and junk food along with cessation of 

tobacco were significant and effective lifestyle improvements in managing DM. “A 

significant improvement was observed in the mean of the following domains from baseline to 

12 months, physical functioning (62.402 to 83.676), energy/fatigue (54.31 to 80.75).” This 

was among other factors such as physical wellbeing (35.30 to 64.50), emotional health (63.06 

to 85.79) and overall health (54.51 to 82.398). 

 



 25 

Lifestyle changes such as increasing exercise, altering dietary habits, achieving weight loss 

and reducing stress impact on HTN was explored by many studies. Meta-analysis research has 

reported that blood pressure was reduced with a nutrition intervention and increased exercise 

activity with a low salt diet (Hao-Yuan Tsai, 2024). Dietary Approaches to Stop Hypertension 

(DASH) and a Mediterranean diet was stated to be widely used to manage HTN. It was also 

noted that an excess intake of alcohol and caffeine from coffee can increase HTN among the 

older population. It was concluded that pharmaceutical interventions did assist in high blood 

pressure reduction. Medication optimises efficacy of blood pressure management and is the 

first line of treatment. In this study, 429 participants showed lower blood pressure with stress 

reduction. An association with an odds ratio of p=0.01 was found with proper sleep and blood 

pressure improvement. Mental health was explored among 9647 participants who showed no 

risk with depression and anxiety with HTN control. Another randomised study over 6 months 

found that increasing green tea consumption between 5-6 cups per day was found to be 

associated with decreased blood pressure. These studies were condensed and all concluded 

that lifestyle intervention is successful in management of HTN. It was also confirmed by 

Espinosa-Salas et al. (2023) that behaviour and lifestyle changes from the Mediterranean diet 

were significant factors in managing NCDs. 

 

Another study was designed around 30,897 patients with DM, HTN and high blood 

cholesterol and explored lifestyle counselling impact on lowering NCD values (Fritha 

Morrison, Maria Shubina, & Alexander Turchin, 2012). This study included 2 years of follow 

up within primary care facilities. It was concluded that in person counselling with lifestyle 

changes showed a strong associated with achieving lower HBA1C as well as blood pressure 

and blood cholesterol levels. 

 

Yamaoka et al. (2019) used randomised control trials with a one year intervention group 

focusing on DM management. This included 57 interventions, 12 treatments and 20113 

participants. This meta-analysis, like many previous studies, confirmed that lifestyle 

modifications can reduce and impact the onset of T2DM more than any other intervention.  

 

When trying to improve blood sugar levels and blood cholesterol levels in those with DM, it 

was found the glycaemic index of foods and macronutrient ratio had a significant impact 
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(Wolever TM, 1994). A 3 day dietary record was completed by 342 applicants with T2DM. 

The conclusion was that higher the consumption of simple sugars, the greater the risk for DM. 

 

Health care professionals’ impact on self-management for DM has been found to play a 

significant role in blood sugar values (Dr Vivien Swanson, 2019). Motivational and 

behavioural interventions are vital in in managing DM. Confidence in managing DM 

increased with a patient-centred approach.  

 

Savolainen et al. (2015) asked 480 participants to complete a health questionnaire to follow 

up on how well healthy blood cholesterol levels, blood pressure levels and lifestyle changes 

were maintained and managed long-term. Blood sample results were recorded from the 

sample population and it was found that lifestyle improvements, such as a lower fat 

consumption, had a positive impact on decreasing blood cholesterol levels. However, there 

was not enough support when it comes to promoting healthy lifestyle changes when compared 

to medication use to lower blood cholesterol levels. Statins are effective in helping to lower 

blood cholesterol levels and reduce the risk for heart disease. Dietary interventions from the 

primary health care system were not used as the first line of treatment when compared to 

pharmaceutical intervention which was faster acting on getting their uncontrolled blood values 

down. This was also confirmed in studies by Tsai et al. (2024) and Kalyani et al. (2025) that 

concluded that the first line of intervention was medication, even though nutrition intervention 

was the solution. 

 

CVD which can be linked to high blood cholesterol levels is a growing concern worldwide (G. 

S. Mannu, 2013). NCDs are common in the ageing population. A two tiered approach was 

used in this study to investigate over 3600 research papers. Lifestyle changes that showed a 

positive impact on blood cholesterol levels included healthy eating habits, weight 

management, increasing consumption of green tea and plant sterols as well as increasing soy 

protein. 

 

When blood sugar levels and blood cholesterol levels are elevated, it can be dangerous to your 

health long term (Bojan Jekić, 2019). The impact of healthy eating habits on NCDs was 

explored among a sample of 80 respondents over a 30 day trial in this study. Fast food 
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consumption and physical inactivity were two factors that were found to be harmful to the 

health of the group explored. This study assessed findings by comparing a control group and 

experimental group. Nutrition was found to directly impact DM and CVD risk. A similar 

study explored lifestyle intervention and the impact on weight and DM among outpatients 

using a questionnaire to collect data (Mohamed, 2014). This study design used 50 diabetic 

adult patients in Eqypt. The intervention included health promoting lifestyle practices through 

health education. Positive health promoting behaviours were found to improve blood sugar 

levels as well as reduce weight. Self-care healthy living strategies with a lifestyle education 

program increases knowledge and improves weight as well as DM management. A 

randomized controlled trial used a 12 week nutrition intervention with low-salt, high dieraty 

fiber regime on adults with DM. This resulted in BMI reduction and improvement in blood 

sugar values (Krittayaphong et al., 2024). In another study that used a large prospetive 

analysis, body fat, BMI and total body fat percentage was measured using MRI machines in 

relation to NCDs such as CVD and DM. This confirmed that there was a positive association 

between NCD risk and high BMI and body fat percentage, specific to central obesity (Wiebe 

and Tonelli, 2025 ). 

 

T2DM and CVD are both burdens of the economy. In a systematic review, 48 articles were 

used to analyse data that focused on assessing dietary intake patterns (Patel, Sina, & Keyes, 

2024). It was concluded that the Mediterranean diet and the DASH diet were both associated 

with, “significant T2DM incidence risk reductions”. Significant evidence was found when 

exploring the connection between weight loss and DM management. Those who were over-

weight did not have successful tolerance to the medication used for DM management. 

Reduction in DM levels was found in 67% of participants who reduced their calorie intake, 

consumed less fat and increased physical activity. This study also re-confirmed that a 

Mediterranean diet, DASH diet and vegetarian diet have been found to lower CVD events. 

The intervention includes 4 or more fruits and vegetable intake daily with whole grains and 

controlled sodium intake to 1500mg. 

 

Mortality rates have increased due to CVD and DM (Huan Ma, 2025). The dietary habits that 

increased the risk of NCDs included a diet low in grains, high in processed meat, low in 

vegetables and in fruits. The impact of a nutrition intervention program on NCDs was 
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assessed and significance findings were estimated with the regression model in this study. All 

statistics were analysed using p<0.05 threshold. A diet high in red meat, sodium and 

sweetened beverages, as well as low in dietary fibre, nuts and seeds may increase the risk for 

NCDs. Increased age was shown to have some significance in diet related NCDs and 

mortality rates. It was concluded that the increase in deaths and disability in diet related 

mortality underscores the desire to focus on improving the eating habits of many for NCD 

management. It was concluded that more health education may increase awareness which can 

impact the NCD burden. 

 

Obesity was found to be a major risk for NCDs (Sechang Oh, 2023). This review also 

expressed a need for health care professionals to be involved in lifestyle intervention 

modifications to improve health. This study was done in Korea.  

 

Lindner et al. (2003) found that medication as well as dietary changes and increased physical 

movement and monitoring NCDs are important factors in self-management. Coaching from 

health care professionals was supported in this study as an important factor in reducing NCDs 

which is similar to the study by Oh et al. (2023) and Swanson (2019). This is important in 

supporting behaviour changes, specific to dietary intake. It was concluded that maintaining 

healthy habits wouldn’t be as sufficient as if they self-managed without support.  

 

Another cross-sectional correlation study using a questionnaire on 784 patients with NCDs 

was found to support the findings that lifestyle changes help with NCD management (Ebele N. 

Anyaoku, 2016). Multiple regression analysis was used to suggest that a dietary intervention 

impacted and reduced the length of time for medicinal treatment of NCD management.  

 

A prospective study of 133719 adults from Dutch Lifelines used a regression model on the 

population to assess the impact of healthy lifestyle habits on NCD management (Yihui Du, 

2024). Lifestyle habits that were assessed in this study included dietary intake, physical 

movement, substance use, hours of sleep and stress levels. It was found that specific lifestyle 

factors increased morbidity and therefore can reduce it if corrected. This included smoking, 

alcohol consumption, television watching, stress management and hours of sleep. Promoting a 

healthy lifestyle was said to be able to reduce up to 56% incidence of NCDs.  



 29 

Aminisani et al. (2019) analysed 1673 participants with NCDs and follow up statistics. 

Results showed that factors such as age, ethnicity, living alone, obesity, HTN with an NCD 

was significant for multi-morbidity. Protective factors were found in this study to fight against 

multi-morbidity caused by NCDs. These factors included higher education, income, exercise, 

controlled alcohol consumption among participants. The ratio significance was p<0.001. This 

was conducted in a population in New Zealand.  

 

Lacking sleep was a major factor for increasing the risk of NCDs (Reis et al., 2018). Those 

who had poor health usually had poor sleep. Statistics from Portugal showed high rates of 

NCDs, especially in those who were obese. A sample of 5436 adults in this cross-sectional 

study was used to assess the association. The NCDs that showed increased risk for multi-

morbidity and reduced quality life with less hours of sleep and poor nutrition with a 

significance of p<0.01 included HTN, DM. It was found that specific stress factors increased 

poor quality sleep such as being divorced, widowed and unemployed. This study also 

encouraged the need for increased awareness to enhance the knowledge of the importance of 

sleep and the impact on NCD management and health.  

 

Another study focused on lifestyle changes and the impact of NCDs on multi-morbidity 

(Dhalwani et al., 2017). Months of follow up and data collection from 5476 participants found 

that 33% of participants risk for multi-morbidity was increased by physical inactivity as well 

obesity and smoking. These unhealthy lifestyle habits spiked morbidity risks from 42% to 

116%. This study was done on an older English population.  

 

Studies that contradict the impact of dietary education and intervention on NCD management 

were not found. Research concluded that even though nutrition intervention is able to provide 

sustainable healthy living with lifestyle modifications focused on reversing NCDs, it’s not the 

first line of treatment. Another study concluded that it is necessary to explore the use as a 

lifestyle treatment plan for NCD management (Cooper et al., 2001). This shows the need for 

more targeted awareness among the population for nutrition intervention impact on NCD 

management. In my opinion, nutrition education programs should be the first line of treatment 

for NCD management. Despite the growing evidence of nutrition intervention on NCD 

management, the medical approach with medicine is still the first and immediate line of 
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treatment. Nutritional intervention, focusing on healthy weight management, is very 

promising to manage DM, HTN and CVD. Tsai et al. (2024) and Patel et al. (2025) focused 

on the Mediterranean and DASH diet as the main sources to promote healthy eating habits 

when planning a nutrition intervention. In conclusion, bridging the gap between nutrition 

intervention and medication in preventing and assisting in the management of NCDs with 

lifestyle changes requires high quality studies and shifts in policies as well as health care 

delivery and education. 
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CHAPTER 3: Method 

3.1 Introduction 

This research was conducted using a retrospective data technique on 200 participants from 

January 2024 to January 2025. The source of information came from clients who engaged in 

nutrition education interventions conducted by Didi’s Nutrition Consultancy in Trinidad and 

Tobago. This is my online nutrition consultancy business focused on empowering and 

educating NCD clients with lifestyle disease management techniques through nutrition 

consultations and behaviour changes. Data collection from these clients was accessed through 

the files during that time frame. Any missing information from the questionnaire for the time 

of the intervention was updated with a phone call. This was focused on assessing whether the 

implemented behaviour changes were successful in managing NCDs. 

 

Both quantitative and qualitative data were used as a method of data collection. The structure 

of the questionnaire was focused on clients with lifestyle diseases such as DM, HTN, CVD 

and weight goals located in Trinidad and Tobago. The questionnaire included a 24 hour 

dietary recall, questions about history and also documentation for NCD values during the 

nutrition intervention program, as well as other details about dietary habits. The participants 

were chosen based on their full participation in the intervention related to NCDs and follow 

up data was collected. This sampling method used was purposive to assess the impact of the 

intervention programs on NCD values. Data collected included permission from each client 

and their identity kept confidential. 

 

The conclusion of this research is vital in exploring the impact of lifestyle and habitual 

changes on reducing NCD values for clients who presented themselves with DM, HTN and 

CVD. This analysis was completed in a year. 

 

3.12 Scope of the study 

This study was conducted to evaluate the impact of lifestyle modifications and behaviour 

change through a structured nutrition education program targeting NCDs. This was specific to 

DM, HTN, CVD and weight. This aims to examine how the nutrition related knowledge and 

interventions influenced the self-reported outcomes among the sample participants. This 

included data pulled from clients enrolled in nutrition education intervention programs during 
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the time of NCD management. The focus group included 200 participants over a one year 

period in Trinidad and Tobago from Didi’s Nutrition Consultancy between from January 2024 

to January 2025.  A structured questionnaire was the primary data collection tool administered 

to measure dietary habits and NCD management. This study was limited to the educational 

and behavioural rather than pharmacological interventions. Educational nutrition programs 

from me, a Registered Dietitian Nutritionist (RDN), included nutrition therapy sessions, 

healthy cooking sessions, physical activity, dietary changes and personalised grocery 

shopping advice. All clients in one year of data records were used in this study during this 

timeframe which is similar to previous research that used an average of 200 participants. 

 

Data collection included gathering information from the SOAP (Subjective, Objective, 

Assessment, Plan) assessment and follow up records directly from clients including dietary 

recall. The SOAP assessment was specifically used to assess changes while collecting data. 

This questionnaire was used throughout the nutrition intervention program to re-evaluate 

changes made and how clients progressed with the habits suggested and developed. Data from 

client lab results were used to assess the management of NCDs as well as at home values to 

support the impact of lifestyle changes through nutrition education. Clients were contacted 

and information collected anonymously to fill out the questionnaire. This aimed to inform 

future nutrition centred initiatives for NCD prevention protocol for public health in Trinidad 

and Tobago. 

 

3.13 Significance of the study 

This study is significant in assessing the effectiveness of lifestyle modifications on NCD 

management. This included the NCDs that are leading causes of mortality in Trinidad and 

Tobago and the world, specifically DM, HTN, CVD and obesity. Due to a rise in NCDs, there 

is a strain on the health care system and on the future lives of millions of people. This study 

explores the importance of lifestyle modifications and behaviour change in managing NCDs. 

The results from this study would support and contribute to the specific lifestyle changes that 

improved NCD management in Trinidad and Tobago. The focus was on clients who engaged 

in the nutrition education intervention programs and the implementation of the lifestyle 

changes during the intervention. The results may inform future strategies through the public 
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health system focusing on healthcare professionals and policymakers aiming to reduce the 

burden of NCDs through lifestyle focused approaches. 

 

This research can also support the need for tailored nutrition education interventions. Overall, 

results from this study can reduce negative health consequences of NCDs as well as medical 

expenses. This can then prolong life and improve the quality of life for many. The conclusion 

of this research can help to identify the specific behaviour changes that improve NCD values 

and identify those that affect it negatively. 

 

 3.14 Nutrition Intervention Programs 

There were three programs offered, which were limited to a month each, to assist in lifestyle 

modifications for NCD management: 

1. Premium Program 

This entailed five structured one hour sessions which included a healthy cooking session, a 

grocery shopping tour session, an exercise session and two nutrition therapy sessions over a 

month period. This program was more popular because of the variety of sessions it offered. 

The healthy cooking session focused on educating clients how to prepare meals lower calorie, 

more balanced by changing the ingredients to focus on more dietary fibre and less saturated 

fat. This was a practical session where clients choose one meal and a snack to re-create with 

my guidance for a Caribbean classic dish e.g. macaroni pie and stew chicken with salad and a 

brownie. The grocery shopping tour was in person. While walking through the aisles of the 

grocery with clients, the goal of this experience was to educate them on the nutrition facts 

label and ingredients list. Every client needed to focus on something different, but overall, the 

lower calorie, lower saturated fat <10%, lower sodium <10% and lower sugar <10g was 

recommended with high dietary fibre >10%. The exercise session focused on a one hour, low 

intensity routine to encourage movement and was also a practical session as the participant 

exercised with me. The nutrition therapy sessions were focused on nutrition counselling to 

educate clients on the lifestyle changes necessary to achieve their health goals. This included 

timing of meals, recommendations on not skipping meals and including more fruits and 

vegetables as well as combinations with the plate method for main meals. Eating slowly and 

including more herbal tea were among the suggested behaviour changes. Sleep was also noted 

to be vital for health and recovery of the body. This also involved a dietary advice sheet that 
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was created personalised to the clients’ needs. Mindful eating was a key part when 

encouraging positive lifestyle changes. Each session was private and not in a group setting. 

During this program, clients saw me once per week. Every session was an hour long virtually 

and the only in person was the grocery shopping tour. Advice sheets were created for clients 

after every one hour session. Each session focused on providing new information while 

working on the habits to develop the lifestyle changes that studies have seen results from e.g. 

aiming for the recommended fruit and vegetable intake per day, portion control with the hand 

or plate method, eating often instead of starving and then binge eating, as well as proper 

hydration based on the participants weight and health goals. The SOAP assessment was used 

for the nutrition therapy sessions to re-assess goals and habits developed.  

 

2. Lifestyle Program 

This program included three virtual nutrition therapy sessions for the month which were one 

hour each. This was focused on behaviour changes to assist with health goals. Participants 

would learn and understand what to eat, how often they should eat, how much they should eat, 

when they should eat, how to balance their meals and snacks. A routine was created for each 

participant from the start of their day to the end of their day. Personalised advice sheets were 

created after every hour session. Each session focused on giving advice based on what was 

working and what was not working to encourage and assist in behaviour changes. The focus 

was on developing the routine with portion control and combinations of all food groups while 

working on proper hydration, sleep and the way that clients ate their food e.g. vegetables 

inwards to the protein and carbohydrate to slow down digestion. Each advice was given to suit 

the NCD being managed. The DASH diet was used for HTN as recommended in previous 

studies. Habits were developed by focusing on baby steps instead of large ones. This made the 

changes easier to manage. CVD risk dietary alterations focused on low saturated fat intake as 

well as healthy cooking methods and food group combinations. DM management was focused 

on higher dietary fibre intake through vegetables and participants were encouraged to eat 

more often and slower with the vegetables first. The SOAP assessment was used for all of the 

three nutrition therapy sessions to re-assess goals and habits developed. 
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3. Bronze Program 

This was the last fully virtual program and participants were encouraged to join after 

completing the Premium or Lifestyle Program. Some clients were able to choose this based on 

how much they would invest in their health. This involved three 30 minute nutrition 

consultations focused on behaviour changes and the targeted advice necessary to achieve their 

health goals. This included short sessions that gave bullet point advice with pictures in the 

email for guidance. The habits focused on included eating more often, smaller portions with 

more vegetables using the hand or plate method with main meals and snacks with 

combinations e.g. fruit and low fat yogurt. Advice was tailored to each participant to assist 

with NCD management. Questions from the SOAP were used to guide the participants 

through the necessary changes while collecting data. 

 

3.2 Research Timing 

Research has been collected in Trinidad and Tobago in the months from January 2024 to 

January 2025 which represents the latest data on the impact of nutrition education 

interventions on NCD management. Clients with one or more NCDs were the main focus of 

this study. Nutrition intervention programs differed as there were different levels of program 

investments which included Premium, Lifestyle and Bronze programs. The length of 

participation of each client also differed and was recorded for comparison. Each client 

decided how long they would pursue the nutrition programs for e.g. one month, two months, 

or the recommended three months. The suggestion of three months was based on how well 

NCDs were managed in previous studies and experience through the consultancy over the 

years. Sustainability of healthy habits developed to manage and reverse NCD values was 

assessed during the timeframe of the intervention as it was suggested that clients maintain 

their participation until they were lifestyle disease free Assessing if the clients relapsed after 

the nutrition intervention can and should be explored in another study to examine how 

sustainable the lifestyle changes were long term. The maintenance of the lifestyle changes 

during the time frame of the nutrition programs and the impact on the participants NCD 

values were explored. This study analysed the data collected to find significance among the 

factors collected from the research questionnaire. The first line of data was collected during 

the time of the nutrition intervention from the SOAP questionnaire administered at the start of 

the intervention and if there was any missing data, it was collected after. 
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3.3 Research group 

The population targeted included everyone with NCDs who engaged in a nutrition education 

intervention during the timeframe of January 2024 to January 2025. Age, gender and other 

factors were not limited during this study. They all were diagnosed with one or more NCD 

and could have been recently diagnosed, in the pre-stages or diagnosed for years and are now 

seeking intervention. Among the study population, many could have been on medication for 

their NCD management or could have chosen to not take medication and start a nutrition 

intervention program first. NCDs that were focused on in this study included DM, HTN, 

uncontrolled blood cholesterol levels and weight goals. Demographic data and other aspects 

of dietary intake and exploration of other factors were collected among the 200 participant 

research group. 

 

3.4 Sampling techniques 

This study focused on a specific purpose when choosing the sampling techniques. This was to 

meet the specific inclusion criteria that were relevant to the research objective and main focus. 

Data was collected from a total of 200 clients who were diagnosed with one or more NCDs. 

These clients choose to take part in a nutrition intervention and were identified through a 

retrospective review of the information collected from the SOAP assessment system and 

structured questionnaire. The sample was selected as the most recent documentation on clients 

who underwent dietary and lifestyle modifications. This ensured accuracy in analysing 

nutrition care for NCD management. SOAP assessment was firstly completed by me, a RDN, 

during the timeframe of January 2024 to January 2025 after which data was filled into a 

questionnaire that included vital information for assessment of the research question in this 

study. SOAP is a structured method used by healthcare professionals to collect essential 

information about the health status of the participant (Podder et al., 2023). The data was then 

used to analyse habits that need intervention and the lifestyle changes necessary to achieve 

their health goals. The first questionnaire that was administered at the time of the intervention 

was the SOAP questionnaire. The questionnaire used for this study was formatted for ease of 

analysis of data collected using SPSS. 
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3.41 Qualitative and quantitative data selection 

A closed ended format of the questionnaire allowed for standard responses for statistical 

analysis with quantitative data collection while an open ended in the same questionnaire 

allowed for exploration of dietary intake in a qualitative analysis. The questionnaire from this 

study produced findings that would be analysed as numerical data. This allowed for 

information on dietary behaviour, lifestyle changes and the outcome of the nutrition 

intervention to be analysed to come up with significant findings with NCD management and 

reversal. 

 

The benefit of using both techniques in this questionnaire offers a deeper understanding of the 

intervention’s impact on NCDs of the target population. Quantitative data included 

measureable outcomes such as BMI, blood sugar levels, demographic data including gender, 

age range, dietary status, dietary patterns like smoking, skipping meals, water intake, family 

history, blood record ranges. Qualitative data focused on dietary recall and left it open to 

collect data necessary for assessment. This mixed method approach is framed into SOAP 

assessment to support intervention strategies and outcomes. From the dietary recall, breakfast, 

snack, lunch, dinner and drink options were collected for assessment. 

 

3.42 Study Variables and Data Collection Techniques 

The study focused on key variables related to NCD management through the nutrition 

intervention programs. This included factors such as history, values for specific NCDs, eating 

habits, dietary recall among other factors. The primary independent variable from the nutrition 

intervention program was the lifestyle behaviour changes promoted such as dietary habits and 

the dependent variable was the records during the intervention which included dietary 

behaviours, data records for NCDs such as ranges for DM, HTN and uncontrolled blood 

cholesterol levels as well as weight using BMI ranges. These measures were recorded through 

close-ended questions. Other demographic variables included gender, age, type of dietary 

status whether vegetarian or meat eater. This was among all the main NCDs diagnosed in this 

study. Data collected included both pre and post intervention impacts to evaluate changes in 

lifestyle practices in relation to NCDs. Medical records were reviewed to help determine the 

effectiveness of the nutrition education intervention on NCD management during the time of 

the intervention. 
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First, demographic section focused on gender, age range, dietary status which branched into 

dietary background which focused on BMI, supplementation, eating habits including dietary 

restrictions engaged in before the intervention, snacking, breakfast consumption, hydration, 

family history, how long NCDs were diagnoses, specific values for each NCD before and 

after the nutrition intervention, sleep, 24 hour recall and the intervention feedback with the 

program of choice, impact on BMI and values for each NCD, timeframe with NCD 

intervention, lifestyle changes with the biggest impact and easiest to maintain as well as 

personal views on the intervention, medication and NCD. 

 

3.5 Training and Pre-testing Tools 

Questions were created from a SOAP questionnaire used in dietary assessments with RDNs 

(Podder et al., 2023). This included additional questions that were significant to the outcomes 

of a nutrition intervention sourced from another study (Dubasi, 2019). Due to the previous 

training as an RDN, there was no need for extra training to perform and analyse the 

questionnaires. There was no need for participants to be trained for this study as the 

intervention was focused on the behaviour changes to achieve healthy habits. 

 

Pre-testing was done on a small group of 10 participants who met the inclusion criteria before 

initiating the full-scale data collection. This pre-testing allowed me to assess the clarity of the 

questions, relevance and effectiveness in capturing the information necessary for this study. 

This pilot test resulted in minor adjustments which included adjusted questions to ensure that 

they were understood by study participants. It also gave clear findings to analyse for statistical 

purposes. The focus was on ensuring that the data collection tools were representing accurate 

recording of responses for the interviews. Feedback from the pre-test helped to refine the 

questions and structure response options for overall flow of the tool. This was to ensure the 

quantitative and qualitative parts of the questionnaire included all essential questions to 

measure the independent and dependent variables like self-reported improvements to blood 

pressure for example. The pre-test also helped to assess the estimated time needed to complete 

the tool and ensured that the final version to all 200 participants was updated before 

administering them for assessment. 
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3.6 Quality Control 

To ensure that the administration of the questionnaire was accurately and reliably collected, 

there were several quality control measures implemented throughout the research process. The 

final questionnaire used to assess dietary habits was completed by me as the sole researcher 

and data collector in this study. I utilised my expertise as a RDN in the nutrition intervention 

effectiveness on NCD management to correct the appropriateness of the questions. I ensured 

accuracy and consistency of the collection process as I was the control when administering the 

structured questionnaire and SOAP assessment. This reduced interviewer variability as I was 

the principal investigator. My professional background also enhanced the credibility and 

depth of interaction with participants to clarify questions related to nutrition and behaviour 

change. Any and all missing data was collected by contacting clients through phone call for 

the time of the intervention. To reduce errors or inconsistencies, each participant’s response 

would be clearly reviewed for completeness. Internal checks would also be done as data was 

entered into the SPSS software. Cross checking SOAP and the questionnaire as well as 

contacting clients allowed for accurate and valid findings to reduce any potential errors. 

 

3.7 Data Entry and Analysis 

All collected data, were reviewed for completeness and accuracy before being entered into 

SPSS software for to assess significant variables or trends. Data entry was conducted and 

verified through double entry to minimize errors. Results were analysed using descriptive 

statistics, chi square test, McNemar’s test and logistic regression analysis.  

 

Descriptive statistics were used to understand the characteristics of the sample profile and 

responses related to lifestyle behaviours were presented by frequencies, proportions and 

percentages for categorical data. McNemar was used to test changes in categorical variables 

before and after the nutrition education intervention. This included variables such as specific 

lifestyle changes and blood value ranges for NCDs such as HTN, uncontrolled blood 

cholesterol and DM. This will show if there are any significant correlations. Chi-square tests 

will be used for trends among the categories recoded for blood pressure, blood sugar and 

blood cholesterol ranges. Associations between participant characteristics such as age, gender 

and habits were explored. Binary logistic regression analysis was used to identify predictors 
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of improved NCDs, specific to HTN, DM and high blood cholesterol levels following the 

intervention. All statistical tests were performed at a level of p <0.05. 

 

3.8 Expected Outcomes 

This study is expected to demonstrate that NCDs will be affected positively by healthy habits 

through behaviour changes from the nutrition intervention programs. These improvements 

would be measureable through values from DM, HTN, CVD and body weight.It is expected 

that with a nutrition education intervention program, targeting management of DM, HTN, 

uncontrolled blood cholesterol and obesity, proved that NCDs can be reversed: 

 Lifestyle modifications through nutrition education programs were effective in managing 

blood sugar levels as evidence by records from self-recorded findings from values collected in 

the nutrition intervention program. 

 The barriers to continuing with the nutrition intervention programs included financial 

constraints, lack of support from family and not being able to maintain the habits due to lack 

of self-motivation. 

 Many diagnosed with NCDs were already implementing dietary restrictions such as 

cutting out flour, but there was no positive impact on managing any NCDs. 

 Exercise alone was not effective in NCD management unless combined with a nutrition 

education program. 

 Among all the habits developed, there were 3 major habits maintained long term which 

included vegetable and fruit consumption, proper hydration and sufficient sleep. 

 Maintaining normal values were a long term motivation factor for managing NCDs. 

 

3.9 Ethical Considerations 

This study was conducted with adherence to research standards to ensure that data collected 

from participants were protected, private and preserved rights to participants. Due to the 

sensitivity of information collected, all clients who engaged in this study remained 

anonymous. The privacy, dignity and rights of all participants were secured as confidentiality 

was a key factor in data collection. There were no personal identifiers. Consent was obtained 

from each client. Information that was missing from the questionnaire at the time of the 

intervention was updated through follow up phone calls with participants’ permission. This 

study did not involve any invasive procedures nor did it post any risk to participants from the 
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retrospective data. Ethical approval was aligned with professional standards to evaluate the 

effectiveness of lifestyle intervention in NCD management. 

 

Each participant was assigned a unique code used in data collection and it was included that 

they had a right to withdraw at any point without consequence. All information was secured in 

one accessible folder that I was able to access. By upholding anonymity, the study gained 

trust and safety of participants while covering data collection. 

 

3.91 Study Strengths 

This study has much strength that enhances the reliability and validly of findings. One of the 

key strengths is the ethical approach to data collection and participant engagement. Strict 

confidentiality was maintained throughout the research process with informed consent. There 

was minimal risk to individuals as it used retrospective data from nutrition consultations. The 

use of purposive sampling technique allowed for targeted sample of clients with NCDs who 

actively engaged in nutrition intervention programs. This ensured that the results from the 

data collected were relevant to the population under the study. This would then provide 

meaning to the effectiveness of nutrition intervention for NCD management. The data 

collection tool, the SOAP questionnaire, was designed to capture all relevant data for dietary, 

behaviour, demographic, self-reported findings for comprehensive analysis of impact of 

health outcomes and lifestyle changes.  

 

Another strength of this study was the consistency in data collection as it was conducted by a 

single experienced researcher, me. This ensured no inconsistency in how the tools were 

applied. The study also allowed closed ended questions which enabled the use of statistical 

methods such as SPSS, to analyse and enhance precision with the objectivity of results. The 

focus was on the period 2024  to 2025 which gave the most recent perspective from the 

nutrition intervention and a clear picture on how NCD management evolves over time. 

 

3.92 Study Limitations 

One of the major limitations of this study is the purposive sampling as it may limit the 

generalisability of findings to a broader population. This retrospective design may have recall 

bias due to the data collection process after the interventions. Due to the variation in program 
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duration and intensity, the outcomes from the participation may be difficult to standardise. 

There wasn’t any control group in this study, only the habits of the participants before and 

during the intervention. This prevented a comparison group for the findings which would 

make it difficult to attribute changes solely to the intervention. The participants may be health 

conscious and therefore more motivated than the general population which can skew results. 

The study was also done in Trinidad and Tobago which prevents a broader applicability. 

 

Another limitation was using a questionnaire that was more quantitative for analysis; it may 

limit the in depth understanding of that the participants experienced with the nutrition 

intervention programs. This limits the study and avoids deeper qualitative insights such as 

emotional or other behavioural factors influencing the participants’ participation to dietary 

changes. 

 

The timeframe was also a limitation as it was from a single timeframe between the years 2024 

to 2025. This may limit long-term effects of the nutrition intervention beyond immediate 

follow-up period. Longer studies with extended follow up would be necessary to gain a 

deeper understanding of the sustainability impact. 
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CHAPTER 4: Results 

4.1 Introduction 

Data collected from the 200 participants was analysed and presented in this chapter to test the 

research question “Can chronic diseases be managed and reversed with healthy lifestyle 

changes?” The information was summarised and presented in various charts and tables based 

on the type of analysis conducted. The information collected examined demographics, 

baseline dietary habits as well as lifestyle habits, NCD history, clinical values and changes 

following the enrolment in a nutrition intervention program. Results were analysed using 

descriptive statistics, chi-square tests, McNemar’s test and logistic regression analysis. This 

allowed for participant characteristic summary and exploration of significant relationships 

among variables using SPSS analysis. 

 

4.2 Descriptive Statistics  

Table 1  

Gender Distribution of Participants  

 

 

 

 

 

 

Figure 1 

Distribution of Participants by Gender 

The pie charts showed that majority of participants were female (70%) while males accounted 

for only 30%. 

70 

30 

Female

Male

Category Frequency Percentage (%) 

Female 140 70 

Male 60 30 

Total 200 100 
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Table 2 

Age Range of Participants 

Categories Frequency Percentage (%) 

<15 Years 1 0.5 

16 - 25 Years 8 8.0 

26-49 Years 76 38.0 

50-59 Years 37 18.5 

60-65 Years 17 8.5 

>66 Years 19 9.5 

NA 42 21.0 

Total 200 100.0 

 

 

Figure 2 

Distribution of Participants.by Age Range 

In this study, majority of participants were between the ages 26 to 49 years (38.0%), followed 

by 50 to 59 year old participants (18.5%) and 60 to 65 year old at 8.5%. The smallest group 

was <15 years, but a significant portion of the population was unknown at 21.0%.  
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Table 3 

Baseline BMI Classification of Participants 

 

 

 

 

 

 

 

 

 

Figure 3 

Classification of Participants by BMI 

Before the nutrition intervention, majority of participants weight for height were categorised 

in the obese category (>30.0), representing 55.5% of the sample. This was followed by a BMI 

of 25.0 to 29.9 at 26.0% who were overweight. Only 14.5% of respondents had a normal BMI, 

while 2.0% were classified as underweight.  

 

 

 

 

 

 

2.0 

14.5 

26.0 55.5 

2.0 

< 18.5  

  18.5 -24.9  

25.0-29.9

>30.0

NA

Categories Meaning Frequency Percentage (%) 

        Underweight 4 2.0 

       -      Normal 29 14.5 

25.0-29.9 Overweight 52 26.0 

>30.0 Obese 111 55.5 

System missing Non-numeric 4 2.0 

Total  200 100.0 
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Table 4 

Family History of NCDs among Participants  

Category Frequency Percentage (%) 

Yes 198 99.0 

No 2 1.0 

Total 200 100.0 

 

 

Figure 4  

Participants Family History of NCDs  

The bar chart demonstrates that nearly all participants (99.0%) reported having a family 

member diagnosed with an NCD, while only 1.0% reported no family history of NCDs. 
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Table 5 

Prevalence of NCDs among Participants  

NCDs Frequency Total  Percentage (%) 

Obesity 173 200 86.5 

HTN 113 200 56.5 

DM 112 200 56.0 

CVD 90 200 45.0 

 

 

Figure 5 

Prevalence of NCDs among participants 

Obesity was the most prevalent NCD among participants, affecting 86.5% of the sample. This 

was followed by HTN, DM then CVD. 
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Table 6 

Vegetarian Status of Participants 

 

 

 

 

 

 

 

Figure 6 

Distribution of Vegetarian and Non-Vegetarian Participants 

The results showed that 93.0% of participants were not vegetarian. Only a fraction was 

vegetarian at 6.5%.  
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NA

Yes

No

Category Frequency Percentage (%) 

NA 1 0.5 

No 186 93.0 

Yes 13 6.5 

Total 200 100.0 
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Table 7 

Reasons for Premature Discontinuation of the Program  

Response Category Frequency Percentage (%) 

Lack of Support (combined categories: lack 

support, lack of support and other) 

7 3.5 

Financial (combined categories: financial and 

other) 

163 81.5 

Health Maintained (combined categories: health 

maintained, health maintained and financial, health 

maintained and lack of support) 

19 9.5 

Other  11 5.5 

Total  200 100 

 

 

Figure 7 

 Distribution of Reported Reasons for Premature Program Discontinuation 

It was found that the primary reason for discontinuing the nutrition intervention program 

before completing the recommended three months was financial constraints (81.5%). This was 

followed by the category that health was maintained (9.5%), then lack of support (3.5%), 

while 5.5% cited other reasons.  
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Table 8 

Factors Motivating Continued Participation in the Program 

Response Category Frequency Percentage (%) 

Check-up consultations 50 25.0 

Family support 1 0.5 

Financial support 0 0.0 

Self-motivation 141 70.5 

Other 8 4.0 

Total  200 100.0 

 

 

Figure 8 

Distribution of Motivational Factors among Participants 

Self-motivation (70.5%) was reported to be the main motivating factor to engage in the 

intervention. Check-up nutrition consultations also contributed at 25.0%. 
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Table 9 

Pre-Intervention Visceral Fat Levels among Participants 

Category Frequency Percentage (%) 

<6 16 8.0 

6-11 42 21.0 

>11 85 42.5 

NA 57 28.5 

Total 200 100.0 

 

 

Figure 9 

Visceral Fat Categories Pre-Intervention 

Majority of participants were found to have high visceral fat levels greater than 11 (42.5%). A 

smaller proportion were in the 6 to 11 range (21.0%) and <6 (8.0%).  
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Table 10 

Smoking Status of Participants Pre-Intervention 

Category Frequency Percentage (%)  

NA 1 0.5 

No 197 97.0 

Yes 2 1.0 

Total 200 100.0 

Before the intervention, majority of participants (97.0%) reported that they did not smoke. 

 

Table 11 

Exercise Participation among Participants Pre-Intervention 

Category Frequency Percentage (%)  

NA 1 0.5 

No 77 38.5 

Yes 122 61.0 

Total 200 100.0 

Before the intervention, 61.0% of participants reported engaging in regular exercise. 

 

Table 12 

Prevalence of Skipping Meals among Participants Pre-Intervention 

Category Frequency Percentage (%)  

No 1 0.5 

Yes 199 99.5 

Total 200 100.0 

Nearly all participants (99.5%) reported skipping meals before the nutrition program. 
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Table 13 

Alcohol Consumption among Participants before the Intervention 

Category Frequency Percentage (%)  

NA 1 0.5 

Yes 97 48.5 

No 102 51.0 

Total 200 100.0 

Before the intervention, 47.0% of participants reported consuming alcohol. 

. 

Table 14 

Duration of Participation in the Program 

Stay Duration (months) Number of Participants Percentage (%)  

1 140 70.0 

2 32 16.0 

3 21 10.5 

4 1 0.5 

5 3 1.5 

6 2 1.0 

>6 1 0.5 

Total 200 100.0 

Majority of participants (70.0%) stayed in the program for 1 month, with smaller proportions 

remaining for 2 months (16.0%). 

 

Table 15 

Presence of Acid-Related Symptoms among Participants 

Category Acid  Percentage (%)  

Yes 86 43.0 

No 113 56.5 

NA 1 0.5 

Total 200 100.0 

Among the participants, 43.0% reported experiencing acid-related symptoms before the 

intervention. 
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Table 16 

Changes in Health Values and Medication Status Post-Program 

 

 

 

 

 

 

 

 

Figure 10 

Reported Improvement in Health Values and Medication Requirements 

Health improvement was reported by 44.0% of participants along without the need for 

medication.  
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Category Frequency Percentage (%)  

No 33 16.5 

Yes 88 44.0 

Some 27 13.5 

NA 52 26.0 

Total 200 100.0 
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4.3 Chi- Square Analysis 

Table 17 

Cross-tabulation of Program Stay Duration and Medication Improvement Outcomes 

Values Returned To Normal 

Timeframe months 

Total 1 2 3 5 6 13 

No 26 3 3 0 1 0 33 

Yes 51 22 11 2 1 1 88 

Some 21 1 4 1 0 0 27 

Total 98 26 18 3 2 1 148 

 

Table 18 

Chi-Square Test of Association between Program Stay Duration and Medication 

Improvement 

Analysis 

categories Value df 

Asymptotic 

Significance 

(2-sided) 

Exact 

Sig. (2-

sided) 

Exact 

Sig. (1-

sided) 

Point 

Probability 

Pearson Chi-

Square 12.57
a
 10 0.249 0.238   

Likelihood Ratio 15.07 10 0.130 0.133   

Fisher-Freeman-

Halton Exact Test 13.23   0.128   

Linear-by-Linear 

Association 0.07
b
 1 0.785 0.815 0.411 0.036 

N of Valid Cases 148      

a. 12 cells (66.7%) have expected count less than 5. The minimum expected count is 0.18. 

b. The standardized statistic is 0.272. 

The chi-square test found no significant association between participants program duration 

and their medication outcomes, χ² (10, N = 148) = 12.57, p = 0.25. 
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Table 19 

Cross-tabulation of DM Status and Smoking Behaviour Pre-Intervention 

DM 

Status 

Smoke Status 

Total NA No Yes 

Yes 0 112 1 113 

No 1 83 1 85 

NA 0 2 0 2 

Total 1 197 2 200 

 

Table 20 

Chi-Square Test of Association between DM Status and Smoking Behaviour before the 

Intervention 

Analysis categories Value df 

Asymptotic 

Significance 

(2-sided) 

Exact Sig. (2-

sided) 

Pearson Chi-Square 2.19
a
 6 0.902 0.720 

Likelihood Ratio 2.58 6 0.859 0.720 

Fisher-Freeman-Halton 

Exact Test 9.10   0.648 

N of Valid Cases 200    

a. 10 cells (83.3%) have expected count less than 5. The minimum expected count 

is 0.01. 

The chi-square test showed no significant association between DM status and smoking status 

pre-intervention, χ² (6, N = 200) = 2.19, p = 0.90.  
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Table 21 

Cross-tabulation of Fruit and Vegetable Consumption Post-Intervention and Medication 

Status 

Consumption 

Category 

Values Returned to Normal 

Total No Yes Some 

Twice per day 25 83 18 126 

Once per day 8 5 9 22 

Total 33 88 27 148 

 

Table 22 

Chi-Square Test of Association between Post-Intervention Fruit and Vegetable 

Consumption and Medication Status 

Analysis 

categories Value df 

Asymptotic 

Significance 

(2-sided) 

Exact 

Sig. (2-

sided) 

Exact 

Sig. (1-

sided) 

Point 

Probability 

Pearson Chi-

Square 15.43
a
 2 <0.001 <0.001   

Likelihood Ratio 15.11 2 <0.001 <0.001   

Fisher-Freeman-

Halton Exact Test 15.25   <0.001   

Linear-by-Linear 

Association 0.47
b
 1 0.493 0.587 0.307 0.114 

N of Valid Cases 148.0      

a. 2 cells (33.3%) have expected count less than 5. The minimum expected count is 4.01. 

b. The standardized statistic is 0.686. 
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Figure 11 

Shows the relationship between fruit & vegetable consumption after intervention and 

medication status 

The chi-square test showed that there was a significant association between fruit and 

vegetable consumption post-intervention and medication status following the nutrition 

program, χ²(2, N = 148) = 15.43, p < 0.001. 
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Table 23 

Cross-Tabulation of Program Continuation vs. Program Improvement Post- Intervention 

Program Continued   

Program Improved 

Total NA Yes No 

Yes 0 61 0 61 

No 1 115 23 139 

Total 1 176 23 200 

 

Table 24 

Chi-Square Test of Independence between Program Continuation and Improvement Post-

Intervention 

Analysis categories Value df 

Asymptotic 

Significance 

(2-sided) 

Exact Sig. 

(2-sided) 

Pearson Chi-Square 11.97
a
 2 0.003 <0.001 

Likelihood Ratio 18.87 2 <0.001 <0.001 

Fisher-Freeman-Halton 

Exact Test 15.23   <0.001 

N of Valid Cases 200    

a. 2 cells (33.3%) have expected count less than 5. The minimum expected count is 

0.31. 
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Figure 12 

Bar Chart of Program Continuation versus Improvement Status after One Month 

The results of the Chi-Square test indicated that there was a significant relationship between 

program continuation and improvement of health of participants after the first month of the 

nutrition intervention.  
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Table 25 

Gender by Program Health Improvement Cross-tabulation 

Gender 

Program Improved Health 

Total NA Yes No 

Female 0 124 16 140 

Male 1 52 7 60 

Total 1 176 23 200 

 

Table 26 

Chi-Square Test Results for Gender and Program Improvement 

Analysis categories Value df 

Asymptotic 

Significance (2-

sided) Exact Sig. (2-sided) 

Pearson Chi-Square 2.35
a
 2 0.308 0.459 

Likelihood Ratio 2.43 2 0.297 0.459 

Fisher-Freeman-Halton 

Exact Test 2.18   0.459 

N of Valid Cases 200    

a. 2 cells (33.3%) have expected count less than 5. The minimum expected count is 0.30. 

The Chi-Square test indicated no statistically significant association between gender and 

program improvement, χ² (2, N = 200) = 2.35, p = 0.308. 
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Table 27 

BMI Category Post-Program by Program Improvement Cross-tabulation 

BMI After Program 

Program Improved Health 

Total NA Yes No 

<18.5 0 2 0 2 

18.5-24.9 0 21 0 21 

25-29.9 0 34 0 34 

>30.0 0 72 9 81 

NA 1 47 14 62 

Total 1 176 23 200 

 

Table 28 

Chi-Square Test Results for BMI Category and Program Improvement 

Analysis categories Value df 

Asymptotic 

Significance 

(2-sided) 

Exact Sig. (2-

sided) 

Pearson Chi-Square 17.40
a
 8 0.026 0.031 

Likelihood Ratio 22.62 8 0.004 <0.001 

Fisher-Freeman-

Halton Exact Test 20.59   0.004 

N of Valid Cases 200    

a. 9 cells (60.0%) have expected count less than 5. The minimum expected count 

is 0.01. 
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Figure 13 

Program Improvement Outcomes by Post-Program BMI Category 

The chi-square analysis showed a statistically significant association between BMI category 

post-program and reported health improvement. 
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Table 29 

Cross-tabulation of Post-Program BMI Category by Baseline BMI Category 

BMI After 

Program 

BMI Before Program 

Total                -      25.0-29.9 >30.0 

<18.5 2 0 0 0 2 

18.5-24.9 2 15 4 0 21 

25.0-29.9 0 2 26 5 33 

>30.0 0 0 6 75 81 

NA 0 10 17 31 58 

Total 4 27 53 111 195 

 

Table 30 

Chi-Square Test Results for Baseline BMI and Post-Program BMI Categories 

Analysis 

categories Value df 

Asymptotic 

Significance 

(2-sided) 

Exact 

Sig. (2-

sided) 

Exact 

Sig. (1-

sided) 

Point 

Probability 

Pearson Chi-

Square 253.07
a
 12 <0.001 .

b
   

Likelihood Ratio 167.29 12 <0.001 .
b
   

Fisher-Freeman-

Halton Exact Test .
b
   .

b
   

Linear-by-Linear 

Association 48.55
c
 1 <0.001 <0.001 <0.001 0.000 

N of Valid Cases 195      

a. 10 cells (50.0%) have expected count less than 5. The minimum expected count is 

0.04. 

b. Cannot be computed because there is insufficient memory. 

c. The standardized statistic is 6.968. 
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Figure 14 

Comparison of Pre-Program and Post-Program BMI Categories 

The chi-square analysis showed a highly significant association between BMI pre-intervention 

and BMI post-intervention with Pearson χ² (12, N = 195) = 253.07, p < 0.001.  
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Table 31 

Cross-tabulation of NCDs and Visceral Fat Levels 

NCD Status 

Visceral Fat Level 

Total <6 6-11 >11 NA 

No 2 0 0 1 3 

Yes 15 28 99 55 197 

Total 17 28 99 56 200 

 

Table 32 

Chi-Square Test Results for NCDs and Visceral Fat Levels 

Analysis categories Value df 

Asymptotic 

Significance (2-

sided) 

Exact 

Sig. (2-

sided) 

Pearson Chi-

Square 14.11
a
 4 0.007 0.027 

Likelihood Ratio 8.84 4 0.065 0.031 

Fisher-Freeman-

Halton Exact Test 10.37   0.031 

N of Valid Cases 200    

a. 6 cells (60.0%) have expected count less than 5. The minimum 

expected count is 0.02. 
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Figure 15 

Distribution of Visceral Fat Levels by NCD Status 

The Chi-Square test revealed a significant relationship between NCD status and visceral fat 

levels (χ²=14.110, p=0.007).  
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Table 33 

Cross-tabulation of BMI Categories and Visceral Fat Levels before the Intervention 

BMI 

Ranges 

Visceral Fat Ranges 

Total <6 6-11 >11 NA 

        2 0 0 2 4 

       -      11 9 2 5 27 

25-29.9 4 17 14 18 53 

>30.0 0 1 83 27 111 

Total 17 27 99 52 195 

 

Table 34 

Chi-Square Test Results for BMI Categories and Visceral Fat Levels Pre-Intervention 

Analysis categories Value df 

Asymptotic 

Significance 

(2-sided) 

Exact Sig. 

(2-sided) 

Pearson Chi-Square 117.05
a
 9 <0.001 .

b
 

Likelihood Ratio 119.56 9 <0.001 .
b
 

Fisher-Freeman-

Halton Exact Test .
b
   .

b
 

N of Valid Cases 195    

a. 7 cells (43.8%) have expected count less than 5. The minimum 

expected count is 0.35. 

b. Cannot be computed because there is insufficient memory. 
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Figure 16 

Association between BMI Categories and Visceral Fat Levels before the Intervention 

Based on the Chi-Square analysis of BMI categories and visceral fat levels before the 

intervention, the results showed a significant association with χ²(9,N=195)=117.048, p<0.001. 
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Table 35 

Cross-tabulation of Gender and DM Status 

Gender 

DM Status 

Total Yes No NA 

Female 77 62 1 140 

Male 36 23 1 60 

Total 113 85 2 200 

 

Table 36 

Chi-Square Test Results for Gender and DM Status 

Analysis categories Value df 

Asymptotic 

Significance 

(2-sided) 

Exact Sig. 

(2-sided) 

Pearson Chi-Square 0.92
a
 2 0.632 0.742 

Likelihood Ratio 0.89 2 0.641 0.802 

Fisher-Freeman-Halton 

Exact Test 1.29   0.484 

N of Valid Cases 200    

a. 2 cells (33.3%) have expected count less than 5. The minimum expected count 

is 0.60. 

The chi-square analysis showed no statistically significant association between gender and 

DM status (χ² (2, N=200)=0.917, p=0.632). 
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Table 37 

Cross-tabulation of Gender and HTN Status 

Gender 

HTN Status 

Total Yes No NA 

Female 79 61 0 140 

Male 34 25 1 60 

Total 113 86 1 200 

 

Table 38 

Chi-Square Test Results for Gender and HTN Status 

Analysis categories Value df 

Asymptotic 

Significance 

(2-sided) 

Exact Sig. (2-

sided) 

Pearson Chi-Square 4.79
a
 3 0.188 0.166 

Likelihood Ratio 4.94 3 0.176 0.196 

Fisher-Freeman-

Halton Exact Test 4.37   0.196 

N of Valid Cases 200    

a. 4 cells (50.0%) have expected count less than 5. The minimum expected 

count is 0.30. 

The chi-square results indicated no statistically significant association between gender and 

hypertension status, χ²(3,N=200)=4.79, p=0.188. 
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Table 39 

Cross-tabulation of Obesity Status by Gender 

Obesity 

Gender 

Total Female Male 

Yes 120 53 173 

No 20 7 27 

Total 140 60 200 

 

Table 40 

Chi-Square Test Results for Obesity and Gender 

Analysis 

categories Value df 

Asymptotic 

Significance 

(2-sided) 

Exact Sig. 

(2-sided) 

Exact 

Sig. (1-

sided) 

Pearson Chi-

Square 0.25
a
 1 0.619 0.661 0.402 

Continuity 

Correction
b
 0.07 1 0.786   

Likelihood Ratio 0.25 1 0.615 0.661 0.402 

Fisher's Exact 

Test    0.822 0.402 

N of Valid Cases 200     

a. 0 cells (0.0%) have expected count less than 5. The minimum expected 

count is 8.10. 

b. Computed only for a 2x2 table 

The chi-square analysis showed no statistically significant association between gender and 

obesity status at χ²(1,N=200)=0.247, p=0.619. 
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Table 41 

Cross-tabulation of CVD Status by Gender 

CVD 

Status 

Gender 

Total Female Male 

Yes 58 32 90 

No 81 28 109 

NA 1 0 1 

Total 140 60 200 

 

Table 42 

Chi-Square Test Results for CVD and Gender 

Analysis categories Value df 

Asymptotic 

Significance 

(2-sided) 

Exact Sig. 

(2-sided) 

Pearson Chi-Square 2.72
a
 2 0.257 0.274 

Likelihood Ratio 2.99 2 0.224 0.245 

Fisher-Freeman-

Halton Exact Test 2.71   0.245 

N of Valid Cases 200    

a. 2 cells (33.3%) have expected count less than 5. The minimum 

expected count is 0.30. 

The chi-square analysis indicated no statistically significant association between gender and 

CVD status with Pearson χ²(2,N=200)=2.716, p=0.257. 
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Table 43 

Cross-tabulation of DM Status by BMI Category 

DM Status 

BMI Ranges 

Total                -      25-29.9 >30.0 

Yes 

Count 1 17 29 63 110 

Expected 

Count 2.3 15.2 29.9 62.6 110.0 

No 

Count 3 10 22 48 83 

Expected 

Count 1.7 11.5 22.6 47.2 83.0 

NA 

Count 0 0 2 0 2 

Expected 

Count 0.0 0.3 0.5 1.1 2.0 

Total 

Count 4 27 53 111 195 

Expected 

Count 4.0 27.0 53.0 111.0 195.0 

 

Table 44 

Chi-Square Test Results for DM and BMI Categories 

Analysis categories Value df 

Asymptotic 

Significance (2-sided) 

Exact Sig. 

(2-sided) 

Pearson Chi-Square 7.50
a
 6 0.277 0.209 

Likelihood Ratio 7.36 6 0.289 0.268 

Fisher-Freeman-Halton 

Exact Test 7.39   0.303 

N of Valid Cases 195    

a. 6 cells (50.0%) have expected count less than 5. The minimum expected count is 

0.04. 

The chi-square analysis indicated no statistically significant association between DM status 

and BMI category with χ²(6,N=195)=7.50, p=0.277.  
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Table 45 

Cross-tabulation of HTN Status by BMI Category 

HTN 

Status 

BMI Ranges 

Total                -      25-29.9 >30.0 

Yes 3 14 22 70 109 

No 1 13 30 41 85 

NA 0 0 1 0 1 

Total 4 27 53 111 195 

 

Table 46 

Chi-Square Test Results for HTN and BMI Categories 

Analysis categories Value df 

Asymptotic 

Significance 

(2-sided) 

Exact 

Sig. (2-

sided) 

Pearson Chi-

Square 11.78
a
 9 0.226 0.142 

Likelihood Ratio 11.73 9 0.229 0.105 

Fisher-Freeman-

Halton Exact Test 16.07   0.077 

N of Valid Cases 195    

a. 10 cells (62.5%) have expected count less than 5. The minimum 

expected count is 0.02. 

The chi-square analysis showed no statistically significant association between HTN status 

and BMI category with Pearson χ²(9,N=195)=11.78, p=0.226. 
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Table 47 

Cross-tabulation of Obesity Status by BMI Category 

Obesity 

Status 

BMI Ranges 

Total               -      25-29.9 >30.0 

Yes 1 12 48 109 170 

No 3 15 5 2 25 

Total 4 27 53 111 195 

 

Table 48 

Chi-Square Test Results for Obesity and BMI Categories 

Analysis categories Value df 

Asymptotic 

Significance 

(2-sided) 

Exact 

Sig. (2-

sided) 

Pearson Chi-Square 70.56
a
 3 <0.001 <0.001 

Likelihood Ratio 54.61 3 <0.001 <0.001 

Fisher-Freeman-

Halton Exact Test 54.11   <0.001 

N of Valid Cases 195    

a. 3 cells (37.5%) have expected count less than 5. The minimum 

expected count is 0.51. 
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Figure 17 

Association between Obesity Status and BMI Categories before the Intervention 

The chi-square analysis showed a statistically significant association between obesity status 

and BMI category with Pearson χ²(3, N=195)=70.56, p<0.001. 
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Table 49 

Cross-tabulation of CVD Status by BMI Category 

CVD 

Status 

BMI Ranges 

Total   18           -      25-29.9 >30.0 

Yes 2 18 25 44 89 

No 2 9 28 66 105 

NA 0 0 0 1 1 

Total 4 27 53 111 195 

 

Table 50 

Chi-Square Test Results for CVD and BMI Categories 

 

Analysis categories Value df 

Asymptotic 

Significance 

(2-sided) 

Exact Sig. 

(2-sided) 

Pearson Chi-Square 7.00 6 0.314 0.258 

Likelihood Ratio 7.47 6 0.280 0.211 

Fisher-Freeman-

Halton Exact Test 9.73   0.159 

N of Valid Cases 195    

a. 6 cells (50.0%) have expected count less than 5. The minimum expected 

count is 0.02. 

The chi-square analysis indicated no statistically significant association between CVD status 

and BMI category with Pearson χ²(6, N=195)=7.07, p=0.314. 
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Table 51 

Cross-tabulation of having NCD by BMI Category 

NCD 

Status 

BMI Ranges 

Total                -      25-29.9 >30.0 

No 1 2 0 0 3 

Yes 3 25 53 111 192 

Total 4 27 53 111 195 

 

Table 52 

Chi-Square Test Results for NCD and BMI Categories 

 

Analysis 

categories Value df 

Asymptotic 

Significance 

(2-sided) 

Exact 

Sig. (2-

sided) 

Exact 

Sig. (1-

sided) 

Point 

Probability 

Pearson Chi-

Square 23.24
a
 3 <0.001 0.002   

Likelihood 

Ratio 12.24 3 0.007 0.002   

Fisher-

Freeman-

Halton Exact 

Test 12.50   0.002   

Linear-by-

Linear 

Association 14.11
b
 1 <0.001 0.002 0.002 0.001 

N of Valid 

Cases 195      

a. 5 cells (62.5%) have expected count less than 5. The minimum expected count is 0.06. 

b. The standardized statistic is 3.756. 
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Figure 18 

Distribution of BMI Categories before the Event by NCD Status 

The Chi-Square test results indicated a significant association between NCD status and BMI 

pre-intervention (p-value (<0.001)). 
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Table 53 

Cross-tabulation of DM Status and Breakfast Consumption 

DM 

Status 

Ate Breakfast 

Total No Sometimes Yes 

Yes 4 16 93 113 

No 5 21 59 85 

NA 0 0 2 2 

Total 9 37 154 200 

 

Table 54 

Chi-Square Test Results for DM Status and Breakfast Consumption 

 

Analysis categories Value df 

Asymptotic 

Significance 

(2-sided) 

Exact Sig. 

(2-sided) 

Pearson Chi-Square 5.16
a
 4 0.271 0.236 

Likelihood Ratio 5.54 4 0.236 0.206 

Fisher-Freeman-

Halton Exact Test 5.61   0.234 

N of Valid Cases 200    

a. 4 cells (44.4%) have expected count less than 5. The minimum expected 

count is 0.09. 

The chi-square analysis indicated no statistically significant association between DM status 

and breakfast consumption pre-intervention (χ²(4,N=200)=5.16, p=0.271). 
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Table 55 

Cross-tabulation of HTN Status and Breakfast Consumption 

HTN 

Status 

Ate Breakfast 

Total No Sometimes Yes 

Yes 3 18 92 113 

No 6 19 60 85 

NA 0 0 2 2 

Total 9 37 154 200 

 

Table 56 

Chi-Square Test Results for HTN Status and Breakfast Consumption 

 

Analysis categories Value df 

Asymptotic 

Significance 

(2-sided) 

Exact Sig. 

(2-sided) 

Pearson Chi-Square 4.51
a
 6 0.607 0.497 

Likelihood Ratio 4.91 6 0.555 0.384 

Fisher-Freeman-Halton 

Exact Test 7.67   0.381 

N of Valid Cases 200    

a. 7 cells (58.3%) have expected count less than 5. The minimum expected 

count is 0.05. 

The chi-square analysis indicated no statistically significant association between HTN status 

and breakfast consumption pre-intervention (χ²(6, N=200)=4.52, p=0.607). 
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Table 57 

Cross-tabulation of Obesity Status and Breakfast Consumption 

Obesity 

Status 

Ate Breakfast 

Total No Sometimes Yes 

Yes 9 33 131 173 

No 0 4 23 27 

Total 9 37 154 200 

 

Table 58 

Chi-Square Test Results for Obesity and Breakfast Consumption 

 

Analysis categories Value df 

Asymptotic 

Significance 

(2-sided) 

Exact 

Sig. (2-

sided) 

Pearson Chi-Square 1.91
a
 2 0.386 0.403 

Likelihood Ratio 3.12 2 0.210 0.306 

Fisher-Freeman-

Halton Exact Test 1.17   0.523 

N of Valid Cases 200    

a. 2 cells (33.3%) have expected count less than 5. The minimum expected 

count is 1.21. 

The chi-square analysis indicated no statistically significant association between obesity status 

and breakfast consumption pre-intervention (χ²(2, N=200)=1.91, p=0.386). 
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Table 59 

Cross-tabulation of CVD Status and Breakfast Consumption 

CVD 

Status 

Ate Breakfast 

Total No Sometimes Yes 

Yes 4 16 70 90 

No 5 21 83 109 

NA 0 0 1 1 

Total 9 37 154 200 

 

Table 60 

Chi-Square Test Results for CVD and Breakfast Consumption 

 

Analysis categories Value df 

Asymptotic 

Significance 

(2-sided) 

Exact Sig. 

(2-sided) 

Pearson Chi-Square 0.39
a
 4 0.984 0.970 

Likelihood Ratio 0.60 4 0.963 0.970 

Fisher-Freeman-

Halton Exact Test 2.05   0.970 

N of Valid Cases 200    

a. 5 cells (55.6%) have expected count less than 5. The minimum expected 

count is 0.05. 

The chi-square analysis indicated no statistically significant association between CVD status 

and breakfast consumption pre-intervention (χ²(4, N=200)=0.378, p=0.984). 
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Table 61 

Cross-tabulation of DM Status and Vegetarian Diet 

DM 

Status 

Vegetarian Status 

Total Yes No 

Yes 6 107 113 

No 6 78 84 

NA 1 1 2 

Total 13 186 199 

 

Table 62 

Chi-Square Test Results for DM and Vegetarian Diet 

Analysis categories Value df 

Asymptotic 

Significance 

(2-sided) 

Exact Sig. 

(2-sided) 

Pearson Chi-Square 6.52
a
 2 0.038 0.113 

Likelihood Ratio 3.16 2 0.206 0.166 

Fisher-Freeman-Halton 

Exact Test 4.75   0.137 

N of Valid Cases 199    

a. 2 cells (33.3%) have expected count less than 5. The minimum expected 

count is 0.13. 

The chi-square analysis suggested a potential, but not significant association between DM 

status and vegetarian diet using Pearson Chi-Square χ²(2, N=199)=6.52, p=0.038. 
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Table 63 

Cross-tabulation of HTN Status and Breakfast Consumption 

HTN 

Status 

Ate Breakfast 

Total No Sometimes Yes 

Yes 3 18 92 113 

No 6 19 60 85 

NA 0 0 2 2 

Total 9 37 154 200 

 

Table 64 

Chi-Square Test Results for HTN and Breakfast Consumption 

Analysis categories Value df 

Asymptotic 

Significance 

(2-sided) 

Exact Sig. 

(2-sided) 

Pearson Chi-Square 4.52
a
 6 0.607 0.497 

Likelihood Ratio 4.91 6 0.555 0.384 

Fisher-Freeman-

Halton Exact Test 7.67   0.381 

N of Valid Cases 200    

a. 7 cells (58.3%) have expected count less than 5. The minimum expected 

count is 0.05. 

The chi-square analysis indicated no statistically significant association between HTN status 

and breakfast consumption pre-intervention (χ²(6, N=200) = 4.52, p=0.607). 
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Table 65 

Cross-tabulation of Obesity Status and Breakfast Consumption Pre-Intervention 

Obesity 

Status 

Ate Breakfast 

Total No Sometimes Yes 

Yes 9 33 131 173 

No 0 4 23 27 

Total 9 37 154 200 

 

Table 66 

Chi-Square Test Results for Obesity Status and Breakfast Consumption Pre-Intervention 

Analysis categories Value df 

Asymptotic 

Significance 

(2-sided) 

Exact Sig. 

(2-sided) 

Pearson Chi-Square 1.91
a
 2 0.386 0.403 

Likelihood Ratio 3.12 2 0.210 0.306 

Fisher-Freeman-Halton 

Exact Test 1.17   0.523 

N of Valid Cases 200    

a. 2 cells (33.3%) have expected count less than 5. The minimum expected 

count is 1.21. 

The chi-square analysis indicated no statistically significant association between obesity status 

and breakfast consumption pre-intervention (χ²(2, N=200)=1.91, p=0.386). 
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Table 67 

Cross-tabulation of CVD Status and Breakfast Consumption Pre-Intervention 

CVD 

Status 

Ate Breakfast 

Total No Sometimes Yes 

Yes 4 16 70 90 

No 5 21 83 109 

NA 0 0 1 1 

Total 9 37 154 200 

 

Table 68 

Chi-Square Test Results for CVD Status and Breakfast Consumption Pre-Intervention 

Analysis categories Value df 

Asymptotic 

Significance 

(2-sided) 

Exact Sig. 

(2-sided) 

Pearson Chi-Square 0.38
a
 4 0.984 0.970 

Likelihood Ratio 0.60 4 0.963 0.970 

Fisher-Freeman-

Halton Exact Test 2.05   0.970 

N of Valid Cases 200    

a. 5 cells (55.6%) have expected count less than 5. The minimum expected 

count is 0.05. 

The chi-square analysis indicated no statistically significant association between CVD status 

and breakfast consumption pre-intervention (χ²(4, N=200)=0.378, p=0.984). 
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Table 69 

Pre-Intervention Cross-tabulation of DM Status and Exercise Participation 

DM 

Status 

Exercise Before Program 

Total NA No Yes 

Yes 0 45 68 113 

No 1 31 53 85 

NA 0 1 1 2 

Total 1 77 122 200 

 

Table 70 

Chi-Square Test Results for DM and Exercise Participation Pre-Intervention 

Analysis categories Value Df 

Asymptotic 

Significance 

(2-sided) 

Exact Sig. 

(2-sided) 

Pearson Chi-Square 1.64
a
 4 0.801 0.785 

Likelihood Ratio 2.00 4 0.736 0.785 

Fisher-Freeman-Halton 

Exact Test 4.65   0.713 

N of Valid Cases 200    

a. 5 cells (55.6%) have expected count less than 5. The minimum expected 

count is 0.01. 

The pre-intervention chi-square analysis indicated no statistically significant association 

between DM status and exercise participation (χ²(4, N=200)=1.642, p=0.801). 
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Table 71 

Pre-Intervention Cross-tabulation of HTN Status and Exercise Participation 

HTN 

Status 

Exercise Before Program 

Total NA No Yes 

Yes 1 46 66 113 

No 0 30 55 85 

NA 0 1 1 2 

Total 1 77 122 200 

 

Table 72 

Chi-Square Test Results for HTN and Exercise Participation Pre-Intervention 

Analysis Categories Value df 

Asymptotic 

Significance 

(2-sided) 

Exact Sig. 

(2-sided) 

Pearson Chi-Square 3.68
a
 6 0.720 0.524 

Likelihood Ratio 4.71 6 0.582 0.524 

Fisher-Freeman-Halton 

Exact Test 10.43   0.524 

N of Valid Cases 200    

a. 8 cells (66.7%) have expected count less than 5. The minimum expected 

count is 0.01. 

The pre-intervention chi-square analysis indicated no statistically significant association 

between HTN status and exercise participation ( χ²(6, N=200) = 3.683, p=0.720). 
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Table 73 

Pre-Intervention Cross-tabulation of Obesity Status and Exercise Participation 

Obesity 

Status 

Exercise Before Program 

Total NA No Yes 

Yes 1 65 107 173 

No 0 12 15 27 

Total 1 77 122 200 

 

Table 74 

Chi-Square Test Results for Obesity and Exercise Participation Pre-Intervention 

Analysis Categories Value df 

Asymptotic 

Significance 

(2-sided) 

Exact Sig. 

(2-sided) 

Pearson Chi-Square 0.59
a
 2 0.743 0.593 

Likelihood Ratio 0.72 2 0.697 0.593 

Fisher-Freeman-

Halton Exact Test 1.09   0.593 

N of Valid Cases 200    

a. 2 cells (33.3%) have expected count less than 5. The minimum expected 

count is 0.14. 

The pre-intervention chi-square analysis indicated no statistically significant association 

between obesity status and exercise participation (χ²(2, N = 200) = 0.594, p = 0.743). 
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Table 75 

Pre-Intervention Cross-tabulation of CVD Status and Exercise Participation 

CVD Status 

Exercise Before Program 

Total NA No Yes 

Yes 0 30 60 90 

No 1 47 61 109 

NA 0 0 1 1 

Total 1 77 122 200 

 

Table 76 

Chi-Square Test Results for CVD and Exercise Participation Pre-Intervention 

Analysis Categories Value df 

Asymptotic 

Significance 

(2-sided) 

Exact Sig. 

(2-sided) 

Pearson Chi-Square 3.62
a
 4 0.459 0.237 

Likelihood Ratio 4.35 4 0.360 0.224 

Fisher-Freeman-Halton 

Exact Test 6.97   0.237 

N of Valid Cases 200    

a. 5 cells (55.6%) have expected count less than 5. The minimum expected 

count is 0.01. 

The pre-intervention chi-square analysis indicates no statistically significant association 

between CVD status and exercise participation (χ²(4, N = 200) = 3.624, p = 0.459). 
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Table 77 

Post-Intervention Cross-tabulation of Vegetable Intake Frequency and Vegetables & Fruits 

Intake Frequency 

Vegetable Intake 

before 

Vegetable and Fruit Intake Post-

Intervention 

Total 

Twice per 

day 

Once per 

day 

Once per 

week 

Twice Per Day 6 0 1 7 

Once Per Day 19 18 0 37 

Three To Four Times 

Per Week 92 5 0 97 

Once Per Week 56 2 0 58 

<Once Per Week 0 1 0 1 

Total 173 26 1 200 

 

Table 78 

Chi-Square Test Results for Vegetable Intake and Vegetables and Fruits Post-Intervention 

Analysis Categories Value df 

Asymptotic 

Significance 

(2-sided) 

Exact Sig. 

(2-sided) 

Pearson Chi-Square 86.75
a
 8 <0.001 0.005 

Likelihood Ratio 53.07 8 <0.001 <0.001 

Fisher-Freeman-Halton 

Exact Test 55.49   <0.001 

N of Valid Cases 200    

a. 9 cells (60.0%) have expected count less than 5. The minimum expected 

count is 0.01. 
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Figure 19 

Association between Vegetable Intake Frequency and Vegetables & Fruits Intake 

Frequency Post-Intervention 

There was a statistically significant association between the variables, as indicated by the 

Pearson Chi-Square test (χ²(8) = 86.75, p < 0.001).  
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Table 79 

Cross-tabulation of Exercise Pre-Intervention and Exercise Post-Intervention 

Exercise Post-

Intervention 

Exercise Pre-Intervention 

Total No Yes 

Yes 4 99 103 

No 72 22 94 

Total 76 121 197 

 

Table 80 

Chi-Square Test Results for Exercise before and Post-Intervention 

Analysis 

Categories Value df 

Asymptotic 

Significance 

(2-sided) 

Exact Sig. 

(2-sided) 

Exact Sig. 

(1-sided) 

Pearson Chi-

Square 109.66
a
 1 <0.001 <0.001 <0.001 

Continuity 

Correction
b
 106.61 1 <0.001   

Likelihood Ratio 126.61 1 <0.001 <0.001 <0.001 

Fisher's Exact Test    <0.001 <0.001 

N of Valid Cases 197     

a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 

36.26. 

b. Computed only for a 2x2 table 
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Figure 20 

Chi-Square Analysis of Exercise before and after the Intervention 

The chi-square analysis showed a highly statistically significant association between exercise 

participation before and after the intervention (χ²(1, N=197)=109.66, p <0 .001). 
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Table 81 

Pre-Intervention Cross-tabulation of DM Status and Vegetable Intake 

Vegetable Intake before 

Intervention Categories 

DM Diagnosis Pre- Intervention 

Total Yes No NA 

Twice Per Day 3 4 0 7 

Once Per Day 27 10 0 37 

Three To Four Times Per 

Week 49 46 2 97 

Once Per Week 34 24 0 58 

<Once Per Week 0 1 0 1 

Total 113 85 2 200 

 

Table 82 

Chi-Square Test Results for DM and Vegetable Intake Pre-Intervention 

Analysis Categories Value df 

Asymptotic 

Significance 

(2-sided) 

Exact Sig. 

(2-sided) 

Pearson Chi-Square 9.14
a
 8 0.330 0.219 

Likelihood Ratio 10.41 8 0.237 0.157 

Fisher-Freeman-Halton 

Exact Test 12.11   0.196 

N of Valid Cases 200    

a. 9 cells (60.0%) have expected count less than 5. The minimum expected 

count is 0.01. 

There was no statistically significant association between the variables (χ²(8)=9.14, p=0.330). 
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Table 83 

Pre-Intervention Cross-tabulation of HTN Status and Vegetable Intake 

Vegetable Intake before 

Intervention Categories 

HTN Status 

Total Yes No NA 

Twice Per Day 6 1 0 7 

Once Per Day 23 14 0 37 

Three To Four Times 

Per Week 54 42 1 97 

Once Per Week 30 27 1 58 

<Once Per Week 0 1 0 1 

Total 113 85 2 200 

 

Table 84 

Chi-Square Test Results for HTN and Vegetable Intake Pre-Intervention 

Analysis Categories Value df 

Asymptotic 

Significance 

(2-sided) 

Exact Sig. 

(2-sided) 

Pearson Chi-Square 8.11
a
 12 0.777 0.515 

Likelihood Ratio 9.18 12 0.688 0.411 

Fisher-Freeman-Halton 

Exact Test 18.17   0.468 

N of Valid Cases 200    

a. 14 cells (70.0%) have expected count less than 5. The minimum expected 

count is 0.01. 

There was no statistically significant association between the variables (χ²(12)=8.11, p=0.777). 
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Table 85 

Pre-Intervention Cross-tabulation of Obesity Status and Vegetable Intake 

Vegetable Intake before 

Intervention Categories 

Obesity Status 

Total Yes No 

Twice Per Day 7 0 7 

Once Per Day 34 3 37 

Three To Four Times Per 

Week 78 19 97 

Once Per Week 53 5 58 

<Once Per Week 1 0 1 

Total 173 27 200 

 

Table 86 

Chi-Square Test Results for Obesity and Vegetable Intake Pre-Intervention 

Analysis Categories Value df 

Asymptotic 

Significance 

(2-sided) 

Exact Sig. 

(2-sided) 

Pearson Chi-Square 6.43
a
 4 0.169 0.219 

Likelihood Ratio 7.46 4 0.113 0.106 

Fisher-Freeman-Halton 

Exact Test 5.69   0.219 

N of Valid Cases 200    

a. 4 cells (40.0%) have expected count less than 5. The minimum expected 

count is 0.14. 

There was no statistically significant association between the variables (χ²(4)=6.43, p=0.169).  
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Table 87 

Pre-Intervention Cross-tabulation of CVD Status and Vegetable Intake 

Vegetable Intake before 

Intervention Categories 

CVD Status 

Total Yes No NA 

Twice Per Day 1 6 0 7 

Once Per Day 22 15 0 37 

Three To Four Times Per 

Week 44 53 0 97 

Once Per Week 22 35 1 58 

<Once Per Week 1 0 0 1 

Total 90 109 1 200 

 

Table 88 

Chi-Square Test Results for CVD and Vegetable Intake Pre-Intervention 

Analysis Categories Value df 

Asymptotic 

Significance 

(2-sided) 

Exact Sig. 

(2-sided) 

Pearson Chi-Square 10.44
a
 8 0.236 0.111 

Likelihood Ratio 11.18 8 0.192 0.084 

Fisher-Freeman-Halton 

Exact Test 15.12   0.088 

N of Valid Cases 200    

a. 9 cells (60.0%) have expected count less than 5. The minimum expected 

count is 0.01. 

There was no statistically significant association between the variables (χ²(8)=10.44, 

p=0.236). 

 

 

 

 

 

 



 101 

Table 89 

Pre-Intervention Cross-tabulation of DM Status and Fruit Intake 

DM 

Status 

Fruits Intake Before Intervention Category 

Total 

Twice 

Per Day 

Once Per 

Day 

Three To 

Four Times 

Per Week 

Once 

Per 

Week 

<Once 

Per 

Week 

Yes 1 43 32 36 1 113 

No 0 27 33 24 1 85 

NA 0 2 0 0 0 2 

Total 1 72 65 60 2 200 

 

Table 90 

Chi-Square Test Results for DM and Fruit Intake Pre-Intervention 

Analysis Categories Value df 

Asymptotic 

Significance 

(2-sided) 

Exact Sig. 

(2-sided) 

Pearson Chi-Square 6.79
a
 8 0.560 0.374 

Likelihood Ratio 7.66 8 0.468 0.426 

Fisher-Freeman-Halton 

Exact Test 10.65   0.421 

N of Valid Cases 200    

a. 9 cells (60.0%) have expected count less than 5. The minimum expected 

count is 0.01. 

The pre-intervention chi-square analysis indicated no statistically significant association 

between DM status and fruit intake with Pearson χ²(8, N=200)=6.79, p=0.560. 
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Table 91 

Pre-Intervention Cross-tabulation of HTN Status and Fruit Intake 

HTN 

Status 

Fruits Intake Before Intervention Category 

Total 

Twice Per 

Day 

Once Per 

Day 

Three To 

Four Times 

Per Week 

Once Per 

Week 

<Once 

Per Week 

Yes 1 43 37 31 1 113 

No 0 28 28 28 1 85 

NA 0 1 0 1 0 2 

Total 1 72 65 60 2 200 

 

Table 92 

Chi-Square Test Results for HTN and Fruit Intake Pre-Intervention 

Analysis Categories Value df 

Asymptotic 

Significance 

(2-sided) 

Exact Sig. 

(2-sided) 

Pearson Chi-Square 5.77
a
 12 0.927 0.886 

Likelihood Ratio 6.47 12 0.891 0.886 

Fisher-Freeman-Halton 

Exact Test 18.16   0.878 

N of Valid Cases 200    

a. 14 cells (70.0%) have expected count less than 5. The minimum expected 

count is 0.01. 

The pre-intervention chi-square analysis indicated no statistically significant association 

between HTN status and fruit intake (χ²(12, N=200)=5.77, p=0.927). 
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Table 93 

Pre-Intervention Cross-tabulation of Obesity Status and Fruit Intake 

Obesity 

Status 

Fruits Intake Before Intervention Category 

Total 

Twice 

Per Day 

Once Per 

Day 

Three To 

Four Times 

Per Week 

Once Per 

Week 

<Once Per 

Week 

Yes 1 61 54 55 2 173 

No 0 11 11 5 0 27 

Total 1 72 65 60 2 200 

 

Table 94 

Chi-Square Test Results for Obesity and Fruit Intake Pre-Intervention 

Analysis Categories Value df 

Asymptotic 

Significance 

(2-sided) 

Exact Sig. 

(2-sided) 

Pearson Chi-Square 2.69
a
 4 0.612 0.551 

Likelihood Ratio 3.23 4 0.521 0.447 

Fisher-Freeman-Halton 

Exact Test 3.08   0.548 

N of Valid Cases 200    

a. 4 cells (40.0%) have expected count less than 5. The minimum expected 

count is 0.14. 

The pre-intervention chi-square analysis indicated no statistically significant association 

between obesity status and fruit intake (χ²(4, N=200)=2.69, p=0.612). 
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Table 95 

Pre-Intervention Cross-tabulation of CVD Status and Fruit Intake 

CVD 

Status 

Fruits Intake Before Intervention Category 

Total 

Twice Per 

Day 

Once Per 

Day 

Three To 

Four Times 

Per Week 

Once Per 

Week 

<Once Per 

Week 

Yes 0 38 25 25 2 90 

No 1 34 40 34 0 109 

NA 0 0 0 1 0 1 

Total 1 72 65 60 2 200 

 

Table 96 

Chi-Square Test Results for CVD Status and Fruit Intake Pre-Intervention 

Analysis Categories Value df 

Asymptotic 

Significance 

(2-sided) 

Exact Sig. (2-

sided) 

Pearson Chi-Square 8.67
a
 8 0.371 0.131 

Likelihood Ratio 9.86 8 0.275 0.128 

Fisher-Freeman-Halton 

Exact Test 14.16   0.151 

N of Valid Cases 200    

a. 9 cells (60.0%) have expected count less than 5. The minimum expected count is 

0.01. 

The pre-intervention chi-square analysis indicated no statistically significant association 

between CVD status and fruit intake (χ²(8, N=200)=8.67, p=0.371).  
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Table 97 

Post-Intervention Cross-tabulation of Vegetables and Fruits Intake Frequency and Fruit 

Intake Frequency 

Vegetables And 

Fruit Intake 

Category After 

Intervention 

Fruits Intake Before Intervention Category 

Total 

Twice 

Per Day 

Once Per 

Day 

Three To 

Four Times 

Per Week 

Once 

Per 

Week 

<Once 

Per 

Week 

Twice per day 0 55 59 59 0 173 

Once per day 1 16 6 1 2 26 

Once per week 0 1 0 0 0 1 

Total 1 72 65 60 2 200 

 

Table 98 

Chi-Square Test Results for Vegetables & Fruits after Intervention and Fruit Intake 

Frequency 

Analysis Categories Value df 

Asymptotic 

Significance (2-

sided) 

Exact Sig. (2-

sided) 

Pearson Chi-Square 35.15
a
 8 <0.001 0.015 

Likelihood Ratio 30.37 8 <0.001 <0.001 

Fisher-Freeman-Halton 

Exact Test 34.65   <0.001 

N of Valid Cases 200    

a. 9 cells (60.0%) have expected count less than 5. The minimum expected count is 

0.01. 
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Figure 21 

Chi-Square Analysis of Vegetable & Fruit Intake Frequency Post-Intervention and Fruit 

Intake Frequency 

The chi-square analysis indicated a significant association between vegetables and fruits 

intake frequency after the intervention and fruit intake frequency (χ²(8, N=200)=35.15, 

p<0.001). 
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Table 99 

The Cross-tabulation table shows Program Improvement and Values Normalised (No Meds) 

Program Improved 

Health Category 

Values Normal (No Meds) 

Total No Yes Some 

NA 0 1 0 1 

Yes 25 83 21 129 

No 8 4 6 18 

Total 33 88 27 148 

 

Table 100 

Chi-Square Analysis of Program Improvement and Values Normalised (No Meds) 

Analysis Categories Value df 

Asymptotic 

Significance 

(2-sided) 

Exact Sig. 

(2-sided) 

Pearson Chi-Square 12.37
a
 4 0.015 0.007 

Likelihood Ratio 12.74 4 0.013 0.008 

Fisher-Freeman-Halton 

Exact Test 13.00   0.003 

N of Valid Cases 148    

a. 5 cells (55.6%) have expected count less than 5. The minimum expected 

count is 0.18. 
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Figure 22 

Chi-Square Analysis of Program Improvement and Values Normalised with No Meds 

The chi-square analysis showed a statistically significant association between program 

improvement and values normalised without medication (χ²(4, N=148)=12.368,  p=0.015). 
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Table 101 

Cross-tabulation of NCDs and Skipping Pre-Intervention 

NCD 

Category 

Skipping Meals 

Before Intervention 

Total No Yes 

No 0 3 3 

Yes 1 196 197 

Total 1 199 200 

 

Table 102 

NCD Status and Skipping Meals Chi-Square Analysis Pre-Intervention 

Analysis 

Categories Value df 

Asymptotic 

Significance 

(2-sided) 

Exact Sig. (2-

sided) 

Exact Sig. 

(1-sided) 

Pearson Chi-

Square 0.02
a
 1 0.902 1.000 0.985 

Continuity 

Correction
b
 0.00 1 1.000   

Likelihood Ratio 0.03 1 0.862 1.000 0.985 

Fisher's Exact Test    1.000 0.985 

N of Valid Cases 200     

a. 3 cells (75.0%) have expected count less than 5. The minimum expected count is 

0.02. 

b. Computed only for a 2x2 table 

The Chi-Square test results showed no statistically significant association between the 

variables being tested (p-value of 0.902). 
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Table 103 

Cross-tabulation of BMI Categories and Skipping Meals Pre-Intervention 

BMI Categories 

Skipping Meals 

Before Intervention 

Total No Yes 

        0 4 4 

       -      1 26 27 

25-29.9 0 53 53 

>30 0 111 111 

Total 1 194 195 

 

Table 104 

Chi Square test for BMI Categories and Skipping Meals Pre-Intervention 

Analysis Categories Value df 

Asymptotic 

Significance 

(2-sided) 

Exact Sig. 

(2-sided) 

Pearson Chi-Square 6.25
a
 3 0.100 0.159 

Likelihood Ratio 3.99 3 0.263 0.159 

Fisher-Freeman-

Halton Exact Test 6.19   0.159 

N of Valid Cases 195    

a. 5 cells (62.5%) have expected count less than 5. The minimum 

expected count is 0.02. 

The chi-square analysis showed no significant association between BMI categories and 

skipping meals (χ²(3, N=195)=6.254, p=0.100). 
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Table 105 

Cross-tabulation of DM Status Pre-Intervention and Skipping Meals 

DM 

Categories 

Skipping Meals 

Before Intervention 

Total No Yes 

Yes 0 113 113 

No 1 84 85 

NA 0 2 2 

Total 1 199 200 

 

Table 106 

Chi-Square Analysis of Obesity Status and Skipping Meals Pre-Intervention 

Analysis Categories Value df 

Asymptotic 

Significance 

(2-sided) 

Exact Sig. 

(2-sided) 

Pearson Chi-Square 1.36
a
 2 0.507 0.435 

Likelihood Ratio 1.72 2 0.424 0.435 

Fisher-Freeman-Halton 

Exact Test 4.078   0.435 

N of Valid Cases 200    

a. 4 cells (66.7%) have expected count less than 5. The minimum expected 

count is 0.01. 

The chi-square analysis indicated no significant association between DM status and skipping 

behaviour pre-intervention (χ²(2, N=200)=1.360, p=0.507). 
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Table 107 

Cross-tabulation of Skipping Meals Pre-Intervention and HTN Status 

HTN 

Status 

Skipping Meals 

Before Intervention 

Total No Yes 

Yes 1 112 113 

No 0 85 85 

NA 0 2 2 

Total 1 199 200 

 

Table 108 

Chi-Square Test for HTN Status and Skipping Meals Pre-Intervention 

Analysis Categories Value df 

Asymptotic 

Significance 

(2-sided) 

Exact Sig. 

(2-sided) 

Pearson Chi-Square 0.77
a
 3 0.856 1.000 

Likelihood Ratio 1.15 3 0.766 1.000 

Fisher-Freeman-

Halton Exact Test 7.67   1.000 

N of Valid Cases 200    

a. 6 cells (75.0%) have expected count less than 5. The minimum expected 

count is 0.01. 

The chi-square analysis of skipping behaviour and HTN status showed no statistically 

significant association (χ²(3, N=200)=0.774, p=0.856). 
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Table 109 

Cross-tabulation of Skipping Meals Pre-Intervention and Obesity Status 

Obesity 

Category 

Skipping Meals 

Category 

Total No Yes 

Yes 1 172 173 

No 0 27 27 

Total 1 199 200 

 

Table 110 

Chi-Square Test for Obesity Status and Skipping Behaviour 

Analysis 

Categories Value df 

Asymptotic 

Significance 

(2-sided) 

Exact Sig. (2-

sided) 

Exact Sig. 

(1-sided) 

Pearson Chi-

Square 0.16
a
 1 0.692 1.000 0.865 

Continuity 

Correction
b
 0.00 1 1.000   

Likelihood Ratio 0.29 1 0.590 1.000 0.865 

Fisher's Exact 

Test    1.000 0.865 

N of Valid Cases 200     

a. 2 cells (50.0%) have expected count less than 5. The minimum expected count is 

0.14. 

b. Computed only for a 2x2 table 

The chi-square analysis of skipping behaviour and obesity status showed no statistically 

significant association (χ²(1, N=200)=0.157, p=0.692). 
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Table 111 

Cross-tabulation of Skipping Meals Pre-Intervention and CVD Status 

CVD 

Status 

Skipping Meals 

Category 

Total No Yes 

Yes 1 89 90 

No 0 109 109 

NA 0 1 1 

Total 1 199 200 

 

Table 112 

Chi-Square Test for CVD Status and Skipping Behaviour 

Analysis Categories Value df 

Asymptotic 

Significance 

(2-sided) 

Exact Sig. 

(2-sided) 

Pearson Chi-Square 1.23
a
 2 0.541 0.455 

Likelihood Ratio 1.60 2 0.449 0.455 

Fisher-Freeman-Halton 

Exact Test 4.64   0.455 

N of Valid Cases 200    

a. 4 cells (66.7%) have expected count less than 5. The minimum expected count 

is 0.01. 

The chi-square analysis of skipping behaviour and CVD status revealed no statistically 

significant association (χ²(2, N=200)=1.228, p=0.541). 
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Table 113 

Cross-tabulation of Exercise Behaviour and BMI Categories Post-Intervention 

Exercise 

Category After 

Intervention 

BMI After Program 

Total <18.5 18.5-24.9 25-29.9 >30 NA 

Yes 2 10 26 43 22 103 

No 0 10 7 38 39 94 

Total 2 20 33 81 61 197 

 

Table 114 

Chi-Square Test for Exercise Behaviour and BMI Categories Post-Intervention 

Analysis 

Categories Value df 

Asymptotic 

Significance 

(2-sided) 

Exact 

Sig. (2-

sided) 

Exact 

Sig. (1-

sided) 

Point 

Probability 

Pearson Chi-

Square 17.61
a
 4 0.001 <0.001   

Likelihood Ratio 19.11 4 <0.001 <0.001   

Fisher-Freeman-

Halton Exact Test 17.55   <0.001   

Linear-by-Linear 

Association 8.881
b
 1 0.003 0.003 0.002 0.001 

N of Valid Cases 197      

a. 2 cells (20.0%) have expected count less than 5. The minimum expected count is 0.95. 

b. The standardized statistic is 2.980. 
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Figure 23 

Chi-Square Analysis of Exercise Behaviour and BMI Categories Post-Intervention 

The chi-square analysis of exercise behaviour and BMI categories after the program indicated 

a statistically significant association (χ²(4, N=197)=17.611, p=0.001). 
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Table 115 

Cross-tabulation of Blood Sugar Levels and Exercise Post-Intervention 

Exercise 

Category After 

Intervention 

Blood Sugar Levels Post-Intervention 

(mg/dl) 

Total <100 100-125 >126 

Yes 33 15 11 59 

No 24 20 7 51 

Total 55 35 18 110 

 

Table 116 

Chi-Square Test of Association between Blood Sugar Levels and Exercise after Program 

Analysis 

Categories Value df 

Asymptotic 

Significance 

(2-sided) 

Exact 

Sig. (2-

sided) 

Exact 

Sig. (1-

sided) 

Point 

Probability 

Pearson Chi-

Square 4.52
a
 4 0.340 0.304   

Likelihood 

Ratio 5.28 4 0.259 0.304   

Fisher-

Freeman-

Halton Exact 

Test 4.36   0.304   

Linear-by-

Linear 

Association 0.01
b
 1 0.923 0.792 0.505 0.047 

N of Valid 

Cases 110      

a. 4 cells (40.0%) have expected count less than 5. The minimum expected count is 0.46. 

b. The standardized statistic is 0.096. 

The chi-square analysis showed no significant association between blood sugar levels and 

exercise participation after the program (χ²(4, N=110)=4.518, p=0.340). 
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Table 117 

Cross-tabulation of Blood Pressure and Exercise Post-Program 

Exercise 

Category 

After 

Intervention 

Blood Pressure After Intervention 

Total <120/80 120-129/80-89 130-139/89-90 >140 

Yes 50 13 5 3 71 

No 35 17 9 5 66 

Total 85 30 14 8 137 

 

Table 118 

Chi-Square Test for Association between Blood Pressure and Exercise Post-Program 

Analysis 

Categories Value df 

Asymptotic 

Significance 

(2-sided) 

Exact 

Sig. (2-

sided) 

Exact 

Sig. (1-

sided) 

Point 

Probability 

Pearson Chi-

Square 4.65
a
 3 0.200 0.208   

Likelihood 

Ratio 4.68 3 0.197 0.219   

Fisher-

Freeman-

Halton Exact 

Test 4.61   0.202   

Linear-by-

Linear 

Association 4.02
b
 1 0.045 0.055 0.028 0.010 

N of Valid 

Cases 137      

a. 2 cells (25.0%) have expected count less than 5. The minimum expected count is 3.85. 

b. The standardized statistic is 2.005. 

The chi-square analysis suggested a borderline significant trend between exercise after the 

program and blood pressure levels (p=0.045) but it isn’t significant overall. 
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Table 119 

Cross-tabulation of Blood Cholesterol Levels and Exercise Post-Program 

Exercise Category 

After Intervention 

After Intervention Blood Cholesterol 

Total <200mg/dl 200-239 

Yes 25 1 26 

No 14 2 16 

Total 39 3 42 

 

Table 120 

Chi-Square Test for Association between Blood Cholesterol Levels and Exercise Post-

Program 

Analysis 

Categories Value df 

Asymptotic 

Significance 

(2-sided) 

Exact Sig. 

(2-sided) 

Exact Sig. 

(1-sided) 

Point 

Probability 

Pearson Chi-

Square 1.12
a
 1 0.290 0.547 0.321  

Continuity 

Correction
b
 0.19 1 0.659    

Likelihood 

Ratio 1.08 1 0.298 0.547 0.321  

Fisher's 

Exact Test    0.547 0.321  

Linear-by-

Linear 

Association 1.09
c
 1 0.296 0.547 0.321 0.272 

N of Valid 

Cases 42      

a. 2 cells (50.0%) have expected count less than 5. The minimum expected count is 1.14. 

b. Computed only for a 2x2 table 

c. The standardized statistic is 1.045. 

The chi-square analysis of blood cholesterol levels and exercise after the program indicated no 

statistically significant association between the two variables. 
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Table 121 

Cross-tabulation for NCDs Status and Cutting out Foods 

NCD 

Category 

Foods That Were Cut From Diet Previously 

Total Flour Other Rice Butter Chocolate 

Ice 

Cream Roti NA 

No 1 0 0 0 2 0 0 0 3 

Yes 30 43 1 2 29 30 52 10 197 

Total 31 43 1 2 31 30 52 10 200 

 

Table 122 

Chi-Square Tests showing the comparison between NCDs and cutting out foods 

Analysis Categories Value df 

Asymptotic 

Significance (2-sided) 

Exact Sig. 

(2-sided) 

Pearson Chi-Square 7.87
a
 8 0.446 0.268 

Likelihood Ratio 7.49 8 0.485 0.189 

Fisher-Freeman-

Halton Exact Test 12.47   0.229 

N of Valid Cases 200    

a. 12 cells (66.7%) have expected count less than 5. The minimum expected count 

is 0.02. 

The Chi-Square test results showed no statistically significant association between NCD 

status and cutting out specific foods before the nutrition with the Pearson Chi-Square p-value 

of 0.446. 
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Table 123 

Cross-tabulation DM Status and Cutting out Foods 

Foods That Were Cut 

From Diet Previously 

DM Categories 

Total Yes No NA 

Flour 21 10 0 31 

Other 19 24 0 43 

Rice 1 0 0 1 

Butter 2 0 0 2 

Chocolate 12 18 1 31 

Ice Cream 19 11 0 30 

Roti 33 18 1 52 

NA 6 4 0 10 

Total 113 86 2 200 

 

Table 124 

Chi-Square Test for DM Status and Cutting out Foods 

Analysis Categories Value df 

Asymptotic 

Significance (2-

sided) 

Exact Sig. 

(2-sided) 

Pearson Chi-Square 16.73
a
 16 0.404 0.244 

Likelihood Ratio 18.69 16 0.285 0.132 

Fisher-Freeman-

Halton Exact Test 24.52   0.126 

N of Valid Cases 200    

a. 16 cells (59.3%) have expected count less than 5. The minimum expected 

count is 0.01. 

The Chi-Square tests showed no significant association between DM and cutting out specific 

foods with p-values for Pearson Chi-Square (0.404). 

 

 

 



 122 

Table 125 

Cross-tabulation of NCD Status and BMI Pre-Intervention 

Foods That Were Cut 

From Diet Previously 

HTN Categories 

Total Yes No NA 

Flour 19 12 0 31 

Other 21 22 0 43 

Rice 1 0 0 1 

Butter 1 1 0 2 

Chocolate 14 16 1 31 

Ice Cream 17 13 0 30 

Roti 36 15 1 52 

NA 4 6 0 9 

Total 113 85 1 200 

 

Table 126 

Chi-Square tests of NCD Status and Cutting out Foods 

Analysis Categories Value df 

Asymptotic 

Significance 

(2-sided) 

Exact Sig. (2-

sided) 

Pearson Chi-Square 17.56
a
 24 0.824 0.456 

Likelihood Ratio 16.56 24 0.867 0.426 

Fisher-Freeman-

Halton Exact Test 40.23   0.331 

N of Valid Cases 200    

a. 25 cells (69.4%) have expected count less than 5. The minimum expected 

count is 0.01. 

The Chi-Square tests showed no significant association between HTN, DM, and cutting out 

specific foods (0.824).  
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Table 127 

Cross-tabulation of Obesity Status and Cutting out Foods 

Foods That Were Cut 

From Diet Previously 

Obesity 

Total Yes No 

Flour 27 4 31 

Other 39 4 43 

Rice 1 0 1 

Butter 2 0 2 

Chocolate 24 7 31 

Ice Cream 27 3 30 

Roti 43 9 52 

NA 10 0 109 

Total 173 27 200 

 

Table 128 

Chi-Square of NCD Status and Cutting out Foods 

Analysis Categories Value df 

Asymptotic 

Significance 

(2-sided) 

Exact Sig. 

(2-sided) 

Pearson Chi-Square 5.84
a
 8 0.666 0.607 

Likelihood Ratio 7.32 8 0.503 0.503 

Fisher-Freeman-Halton 

Exact Test 5.83   0.685 

N of Valid Cases 200    

a. 10 cells (55.6%) have expected count less than 5. The minimum 

expected count is 0.14. 

The Chi-Square tests showed no significant association between Obesity and cutting out 

specific foods (p-values for all tests are above the 0.05).  
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Table 129 

Cross-tabulation of CVD Status and Cutting out Foods 

Foods That Were Cut 

From Diet Previously 

CVD Categories 

Total Yes No NA 

Flour 14 17 0 31 

Other 20 23 0 43 

Rice 0 1 0 1 

Butter 2 0 0 2 

Chocolate 13 17 1 31 

Ice Cream 13 17 0 30 

Roti 23 29 0 52 

NA 5 5 0 10 

Total 90 109 1 200 

 

Table 130 

Chi-Square Tests of CVD Status and Cutting out Foods 

Analysis Categories Value df 

Asymptotic 

Significance 

(2-sided) 

Exact Sig. 

(2-sided) 

Pearson Chi-Square 10.10
a
 16 0.861 0.751 

Likelihood Ratio 9.86 16 0.874 0.788 

Fisher-Freeman-

Halton Exact Test 20.08   0.877 

N of Valid Cases 200    

a. 17 cells (63.0%) have expected count less than 5. The minimum expected 

count is 0.01. 

The Chi-Square tests showed no significant association between CVD status and cutting out 

foods (Pearson Chi-Square = 0.861). 
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4.4. McNemar Analysis 

Table 131 

Cross-tabulation for Cholesterol Status Before and After the Intervention 

Cholesterol Values Before 

Cholesterol Values After 

Normal High 

Normal 23 0 

High 13 3 

 

Table 132 

McNemar Test for Cholesterol Status Change 

Test Statistics
a
 

Cholesterol Values 

Before And After 

N 39 

Exact Sig. (2-tailed) <0.001
b
 

Exact Sig. (1-tailed) <0.001 

Point Probability 0.000 

a. McNemar Test 

b. Binomial distribution used. 
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Figure 24 

Bar Chart for Cholesterol Change before and after Intervention 

The McNemar test showed significant improvement in cholesterol levels after the intervention 

(Exact Sig.<0.001).  
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Table 133 

Cross-tabulation for Blood Sugar Levels Before and After the Intervention 

Sugar Values Before 

Sugar Values After 

Yes No 

Yes 27 3 

No 27 49 

 

Table 134 

McNemar Test for Blood Sugar Level Changes 

Test Statistics
a
 Sugar Values Before And After 

N 106 

Chi-Square
b
 17.633 

Asymp. Sig. <0.001 

Exact Sig. (2-tailed) <0.001 

Exact Sig. (1-tailed) <0.001 

Point Probability 0.000 

a. McNemar Test 

b. Continuity Corrected 
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Figure 25 

Bar Chart for Sugar Level Change before and after Intervention 

The McNemar test indicated a highly significant change in blood sugar levels after the 

intervention (χ²=17.633, Exact Sig.<0.001).  
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Table 135 

Cross-tabulation for Blood Pressure Before and After Intervention 

Blood Pressure Values 

Before 

Blood Pressure Values After 

Yes No 

Yes 32 0 

No 54 49 

 

Table 136 

McNemar Test for Blood Pressure Before and After Intervention 

Test Statistics
a
 Blood Pressure Values Before And After 

N 135 

Chi-Square
b
 52.019 

Asymp. Sig. <0.001 

Exact Sig. (2-tailed) <0.001 

Exact Sig. (1-tailed) <0.001 

Point Probability 0.000 

a. McNemar Test 

b. Continuity Corrected 
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Figure 26 

Change in Blood Pressure before and after Intervention 

There was a significant improvement in blood pressure improvement after the intervention 

with the McNemar test (χ²=52.019, p<0.001). It showed a clear shift from high blood pressure 

to normal blood pressure. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

0 10 20 30 40 50 60

Yes

No

Number of Participants 

B
lo

o
d
 P

re
ss

u
re

 V
al

u
es

 B
ef

o
re

 

No

Yes



 131 

Table 137 

Cross-tabulation for Acid Reflux Before and After Intervention 

Acid Before 

Acid After 

Yes No 

Yes 0 85 

No 0 112 

 

Table 138 

McNemar Test for Acid Reflux before and after Intervention 

Test Statistics
a
 Acid Before And After 

N 197 

Chi-Square
b
 83.012 

Asymp. Sig. <0.001 

Exact Sig. (2-tailed) <0.001 

Exact Sig. (1-tailed) <0.001 

Point Probability 0.000 

a. McNemar Test 

b. Continuity Corrected 
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Figure 27 

Change in Acid Reflux Status before and after Intervention 

The intervention had a highly significant effect on acid reflux, with the majority of 

participants that reported no acid reflux after the intervention (McNemar test: χ²=83.012, 

p<0.001). 
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Table 139 

Cross-tabulation for Sleep Hours Before and After the Intervention 

Sleep Recommended Hours 

Before Intervention 

Hours of Sleep After Intervention 

Yes No 

Yes 22 0 

No 24 154 

 

Table 140 

McNemar Test for Sleep Hours before and after the Intervention 

Test Statistics
a
 Hours of Sleep After And Before Intervention 

N 200 

Exact Sig. (2-tailed) <0.001
b
 

Exact Sig. (1-tailed) <0.001 

Point Probability 0.000 

a. McNemar Test 

b. Binomial distribution used. 
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Figure 28 

McNemar's Test for Change in Sleep Hours before and after Intervention 

The results of the chi-square analysis, was supported by McNemar’s Test, clearly indicated 

that the intervention had a statistically significant impact on the hours of sleep.  
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4.5. Logistic Regression Analysis 

Table 141 

Omnibus Tests of Model Coefficients for Logistic Regression Predicting Program-

Improving Health  

Omnibus Tests of 

Model Coefficients Chi-square df Sig. 

Step 9.961 4 0.041 

Block 9.961 4 0.041 

Model 9.961 4 0.041 

 

Table 142 

Model Fit Statistics for Logistic Regression Predicting Program-Improved Health 

Step 

-2 Log 

likelihood 

Cox & Snell R 

Square 

Nagelkerke R 

Square 

1 132.531
a
 0.049 0.095 

a. Estimation terminated at iteration number 7 because 

parameter estimates changed by less than .001. 

 

Table 143 

Classification Table for Logistic Regression Model Predicting Program-Improved Health 

Observed 

Predicted 

Program Improved Percentage 

Correct No Yes 

Program 

Improved 

No 0 23 0.0 

Yes 0 176 100.0 

Overall Percentage   88.4 

A. The Cut Value Is 0.500 
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Table 144 

Logistic Regression Coefficients for Program Type Predicting Program-Improved Health 

Variables in the 

Equation (Program) B S.E. Wald df Sig. Exp (B)  

Bronze  -1.629 1.090 2.234 1 0.135 0.196 

Discounted Lifestyle -1.656 0.944 3.079 1 0.079 0.191 

Lifestyle -0.479 0.845 0.321 1 0.571 0.619 

Premium -0.424 0.886 0.229 1 0.633 0.655 

Constant 9.523 4.809 3.921 1 0.048 13670.262 

a. Variable(s) entered on step 1: bronze, discounted lifestyle, lifestyle, premium 

programs. 

 

 

Figure 29 

Wald Statistic for Program Type Variables in the Logistic Regression Model Predicting 

Program-Improved Health 

The overall model was statistically significant (p=0.041), but none of the individual predictors 

(bronze, discounted lifestyle, lifestyle or premium programs) were significant at the 0.05 

level. Despite this, the model correctly classifies 88.4% of cases. 
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Table 145 

Omnibus Tests of Model Coefficients for Logistic Regression Predicting Program-Improved 

Health 

Omnibus Tests of Model 

Coefficients Chi-square df Sig. 

Step 10.356 1 0.001 

Block 10.356 1 0.001 

Model 10.356 1 0.001 

 

Table 146 

Model Fit Statistics for Logistic Regression Predicting Program-Improved Health 

Step 

-2 Log 

likelihood 

Cox & Snell R 

Square 

Nagelkerke R 

Square 

1 131.393
a
 0.051 0.100 

a. Estimation terminated at iteration number 6 because 

parameter estimates changed by less than 0.001. 

 

Table 147 

Classification Table of Logistic Regression Model Predicting Program Improved Health 

Observed 

Predicted 

Program Improved Percentage 

Correct No Yes 

Program 

Improved 

No 0 23 0.0 

Yes 0 173 100.0 

Overall Percentage   88.3 

A. The Cut Value Is 0.500 
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Table 148 

Logistic Regression Coefficients for Exercise After the Nutrition Intervention Predicting 

Program-Improved Health 

Step 1
a
 B S.E. Wald df Sig. Exp (B) 

Exercise 

After -1.548 0.528 8.591 1 0.003 0.213 

Constant 4.524 0.954 22.497 1 <0.001 92.198 

a. Variable(s) entered on step 1: exercise after the intervention. 

 

 

Figure 30 

Logistic Regression Results Showing the Association Between Exercise After the Nutrition 

Intervention and Program-Improved Health 

The predictor exercise after the nutrition intervention was statistically significant (p=0.003) 

and negatively associated with the outcome. The odds ratio (Exp (B)) of 0.213 indicated a 

decrease in the likelihood of the outcome with each unit increase in exercise after the nutrition 

intervention. 
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Table 149 

Omnibus Tests of Model Coefficients for Logistic Regression Predicting Program-Improved 

Health Status 

Omnibus Tests of 

Model Coefficients 

Chi-

square df Sig. 

Step 50.224 1 <0.001 

Block 50.224 1 <0.001 

Model 50.224 1 <0.001 

 

Table 150 

Model Fit Statistics for Logistic Regression Model Predicting Program-Improved Health 

Status 

Step 

-2 Log 

likelihood 

Cox & Snell R 

Square 

Nagelkerke R 

Square 

1 92.268
a
 0.223 0.436 

a. Estimation terminated at iteration number 6 because 

parameter estimates changed by less than 0.001. 

 

Table 151 

Classification Table for Logistic Regression Model Predicting Program-Improved Health 

Status 

Observed 

Predicted 

Program Improved Percentage 

Correct No Yes 

Program 

Improved 

No 18 5 78.3 

Yes 8 168 95.5 

Overall Percentage   93.5 

A. The Cut Value Is 0.500 

 

 

 

 



 140 

Table 152 

Logistic Regression Coefficients for Vegetable and Fruit Intake After the Intervention 

Predicting Program-Improved Health Status 

Step 1
a
 B S.E. Wald df Sig. Exp (B) 

Vegetable and 

Fruit Intake After 

Intervention -3.572 0.561 40.473 1 <0.001 0.028 

Constant 6.738 0.873 59.611 1 <0.001 844.037 

a. Variable(s) entered on step 1: vegetables and fruits intake after. 

 

 

Figure 31 

Logistic Regression Results Showing the Association Between Vegetable and Fruit Intake 

After the Intervention and Program-Improved Health Status 

The logistic regression model was highly significant (p<0.001), with a strong Nagelkerke R² 

value of 0.436, indicating that 44% of the variance in the outcome is explained by the model.  
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Table 153 

Omnibus Tests of Model Coefficients for Logistic Regression Predicting Program-Improved 

Health Status 

Omnibus Tests of Model 

Coefficients Chi-square df Sig. 

Step 0.250 1 0.617 

Block 0.250 1 0.617 

Model 0.250 1 0.617 

 

Table 154 

Variables Not Entered Into the Logistic Regression Model Predicting Program-Improved 

Health Status 

Variables Score df Sig. 

Values Returned to Normal 0.249 1 0.618 

Overall Statistics 0.249 1 0.618 

 

Table 155 

Logistic Regression Coefficients (Constant Only Model) Predicting Program-Improved 

Health Status  

 B S.E. Wald df Sig. Exp (B) 

Constant 1.969 0.252 61.268 1 <0.001 7.167 

 

Table 156 

Model Fit Statistics for Logistic Regression Model Predicting Program-Improved Health 

Status 

Step 

-2 Log 

likelihood 

Cox & Snell R 

Square 

Nagelkerke R 

Square 

1 109.052
a
 0.002 0.003 

a. Estimation terminated at iteration number 5 because 

parameter estimates changed by less than 0.001. 

The logistic regression model showed no significant association between the predictors and 

the outcome (p=0.617), with a very low explanatory power (Nagelkerke R²=0.003).  
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Table 157 

Logistic Regression Coefficients for the Constant-Only Model (Step 0) Predicting Program-

Improved Health  

Variables in the Equation 

 B S.E. Wald df Sig. Exp (B) 

Constant 2.035 0.222 84.239 1 <0.001 7.652 

 

Table 158 

Variables Not Entered Into the Logistic Regression Model (Step 0) Predicting Program-

Improved Health Status 

Variables Score df Sig. 

Use Oil when Cooking 24.508 1 <0.001 

Overall Statistics 24.508 1 <0.001 

 

Table 159 

Omnibus Tests of Model Coefficients for Logistic Regression Model Including Oil Use 

When Cooking 

Step 1 Chi-square df Sig. 

Step 18.072 1 <0.001 

Block 18.072 1 <0.001 

Model 18.072 1 <0.001 

 

Table 160 

Model Fit Statistics for Logistic Regression Model Including Oil Use When Cooking 

Step 

-2 Log 

likelihood 

Cox & Snell R 

Square 

Nagelkerke R 

Square 

1 124.420
a
 0.087 0.170 

a. Estimation terminated at iteration number 5 because parameter 

estimates changed by less than 0.001. 
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Table 161 

Logistic Regression Coefficients for Oil Use When Cooking Predicting Program-Improved 

Health Status 

Step 1
a
 B S.E. Wald df Sig. Exp (B) 

Use Oil when 

Cooking -2.149 0.489 19.289 1 <0.001 0.117 

Constant 2.584 0.299 74.502 1 <0.001 13.250 

a. Variable(s) entered on step 1: oil use when cooking. 

 

 

Figure 32 

Logistic Regression Results Showing the Association Between Oil Use When Cooking and 

Program-Improved Health Status 

 The variable oil used when cooking was statistically significant (p<0.001) and had an odds 

ratio (Exp. (B)) of 0.117, indicating a strong negative effect on the outcome. The constant 

term remained significant with an odds ratio of 13.250, reflecting its strong influence. 

 

 

 

 

 

-3 -2 -1 0 1 2 3

Variables in the Equation

Omnibus Test

Model Fit

Model Accuracy

Numbers 

V
ar

ia
b
le

s 

S.E.

B

Variable



 144 

Table 162 

Logistic Regression Coefficients for Hydration Predicting NCD Status 

 B S.E. Wald df Sig. Ext(B) 

Hydration 1.368 1.230 1.237 1 0.266 3.929 

Constant 3.495 0.717 23.765 1 <0.001 32.967 

a. Variable(s) entered on step 1: hydration. 

 

Table 163 

Model Fit Statistics for Logistic Regression Model Predicting NCD Status 

Step -2 Log likelihood Cox & Snell R Square 

Nagelkerke R 

Square 

1 30.068
a
 0.005 0.038 

a. Estimation terminated at iteration number 7 because parameter 

estimates changed by less than 0.001. 

 

Table 164 

Classification Table for Logistic Regression Model Predicting NCD Status 

Observed 

Predicted 

NCD Category Percentage 

Correct No Yes 

NCD 

Category 

No 0 3 0.0 

Yes 0 197 100.0 

Overall Percentage   98.5 

a. The cut value is 0.500 

Hydration was not statistically significant (p=0.266) in predicting NCD occurrence, as its p-

value exceeded the typical significance threshold of 0.05. 
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Table 165 

Model Fit Statistics for Logistic Regression Model Including Alcohol Predicting NCD 

Status 

Step 

-2 Log 

likelihood 

Cox & Snell R 

Square Nagelkerke R Square 

1 31.123
a
 0.000 0.001 

a. Estimation terminated at iteration number 20 because maximum iterations 

have been reached. Final solution cannot be found. 

 

Table 166 

Classification Table for Logistic Regression Model Including Alcohol Predicting NCD 

Status 

Observed 

Predicted 

NCD Status Percentage 

Correct No Yes 

NCD 

Status 

No 0 3 0.0 

Yes 0 197 100.0 

Overall Percentage   98.5 

a. The cut value is 0.500 

 

Table 167 

Logistic Regression Coefficients for Alcohol Predicting NCD Status 

Step 1
a
 B S.E. Wald df Sig. Exp (B) 

Alcohol 17.791 3979.697 0.000 1 0.996 53257412.633 

Constant -14.378 3979.697 0.000 1 0.997 0.000 

a. Variable(s) entered on step 1: alcohol. 

This analysis suggested that while the model classified most cases correctly, it does not 

provide strong predictive value, particularly due to the lack of significant predictors and the 

poor model fit. 
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Table 168 

Omnibus Tests of Model Coefficients for Logistic Regression Predicting NCD Status 

Step 1 Chi-square df Sig. 

Step 6.020 1 0.014 

Block 6.020 1 0.014 

Model 6.020 1 0.014 

 

Table 169 

Model Fit Statistics for Logistic Regression Model Including Family History of NCDs 

Step 

-2 Log 

likelihood 

Cox & Snell R 

Square Nagelkerke R Square 

1 25.133
a
 0.030 0.206 

a. Estimation terminated at iteration number 7. The parameter estimates changed by <0.001. 

 

 

Table 170 

Classification Table for Model Including Family History of NCDs Predicting NCD Status 

Observed  

Predicted 

NCD Status Percentage 

Correct No Yes 

NCD 

Status 

No 0 3 0.0 

Yes 0 197 100.0 

Overall Percentage   98.5 

a. The cut value is 0.500 

 

Table 171 

Logistic Regression Coefficients for Family History of NCDs Predicting NCD Status 

Step 1
a
 B S.E. Wald df Sig. Exp (B) 

Family With 

NCDs -4.585 1.583 8.392 1 0.004 0.010 

Constant 9.170 2.005 20.915 1 <0.001 9604.000 

a. Variable(s) entered on step 1: family with NCD. 
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Figure 33 

Logistic Regression Results Showing the Association Between Family History of NCD 

Status 

This analysis showed that while family with NCD status significantly affected the outcome, 

the model could be improved to better predict NCD cases. 
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Table 172 

Omnibus Tests of Model Coefficients for Logistic Regression Predicting  NCD Status 

Step 1 Chi-square df Sig. 

Step 0.068 2 0.967 

Block 0.068 2 0.967 

Model 0.068 2 0.967 

 

Table 173 

Model Fit Statistics for Logistic Regression Model Predicting NCD Status 

Step -2 Log likelihood Cox & Snell R Square Nagelkerke R Square 

1 31.085
a
 0.000 0.002 

a. Estimation terminated at iteration number 20 because maximum iterations have 

been reached. Final solution cannot be found. 

 

Table 174 

Classification Table for Logistic Regression Model Predicting NCD Status 

Observed 

Predicted 

NCD Status Percentage 

Correct No Yes 

NCD 

Status 

No 0 3 0.0 

Yes 0 197 100.0 

Overall Percentage   98.5 

A. The Cut Value Is 0.500 
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Table 175 

Logistic Regression Coefficients for Exercise Predicting NCD Status 

Step 1
a
 B S.E. Wald df Sig. Exp (B) 

Exercise   0.037 2 0.982  

Exercise (1) 17.109 40192.969 0.000 1 1.000 26924580.714 

Exercise (2) 0.236 1.233 0.037 1 0.848 1.267 

Constant 4.094 0.713 32.978 1 <0.001 60.000 

a. Variable(s) entered on step 1: exercise. 

The logistic regression model was not statistically significant (p=0.967) with a Nagelkerke R² 

of 0.002, which indicated poor model fit and minimal explanatory power. Despite high overall 

accuracy (98.5%), the predictors, including exercise, were not statistically significant in 

predicting the outcome. 
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CHAPTER 5: Discussion 

5.1 Background and Context 

This was the first local analysis and nutrition research in this area under the specific nutrition 

intervention programs focused on lifestyle changes and healthy living. The results can provide 

the latest data to guide on future interventions for the management and reversal of NCDs in 

Trinidad and Tobago. Analysis conducted included the following; descriptive analysis, chi 

square test, McNemar analysis and logistic regression tests among the data collected from the 

research questionnaire and previous data from assessment forms taken from the nutrition 

therapy sessions. The NCDs focused on included DM, HTN, CVD and obesity. In Trinidad 

and Tobago, it was noted that the population of those who have NCDs that cause increased 

mortality rates were 62% (Pan American Health Organization, 2021). The research and 

nutritional findings can impact the population and health outcomes with the goal of improving 

the quality of life for many in Trinidad and Tobago. The lifestyle diseases focused on in this 

study are usually diagnosed in people younger than 70 years of age. Maintaining a healthy 

lifestyle is a challenge, but with increase knowledge, skills and confidence in NCD 

management, there is a possibility to manage and even reverse NCDs long term. 

  

5.2 Descriptive Analysis Discussion 

This section presents a descriptive analysis of the results obtained in this study. The 

percentage of the population was split into two genders which accounted for 70% females and 

30% males based on those who invested in the nutrition intervention programs. Even though 

all participants had health goals or NCDs, it cannot be used to conclude that more women 

were prone to lifestyle diseases. What can be said is that majority of those who invested in 

nutrition intervention programs were women. This was represented in Table 1. 

 

When exploring the descriptive data collected, the age ranges clearly showed that majority of 

those who invested in a nutrition intervention and were diagnosed with NCDs were between 

26 to 49 years. Numerous studies have demonstrated that NCDs were not significantly 

influenced by age, but the prevalence was strongly influenced by eating habits (Alshammari et 

al., 2020; Espinosa-Salas & Gonzalez-Arias, 2023; Pan American Health Organization, 2021). 

However, increased age was shown to have some significance in diet related NCDs and 

mortality rates (Ma et al., 2025).  
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BMI was classified into ranges to assess participants involved in the nutrition intervention 

program. Figure 3 showed that 55.5% of the population were obese with a BMI >30. This can 

conclude that majority of participants in the intervention with NCDs were overweight or 

obese.  Other studies have confirmed that increased weight can increase the risk for NCDs  

(The Strategies to Overcome & Prevent Obesity Alliance, 2020).  

 

The results revealed a significant outcome that indicated that 99.0% of those diagnosed with 

an NCD had a family history of a lifestyle disease. This was represented in Figure 4. The risk 

for lifestyle diseases increases when family members have NCDs. 

  

Among the NCDs, it was found that obesity plagued 86.5% of the population that entered into 

this study. This was followed by HTN, DM and CVD. Many participants had more than one 

NCD. This was shown in Figure 5. According to the World Health Organization (2024), the 

leading cause of death in Trinidad and Tobago was NCDs, specifically DM at 106.2 per 

100,000 population, followed by CVD, CKD and HTN. Obesity was a huge contributor.  

  

Majority of the population in this study ate meat and were diagnosed with NCDs which 

represented 93.0% of participants in Figure 6.  Ma et al. (2025) found a diet high in processed 

meat may increase the risk for NCDs.  

 

Majority of participants investing in the nutrition intervention discontinued after one month 

and related the cause to financial constraints at 81.5%. This was represented in Figure 7. It 

was found that self-motivation was a significant factor in helping participants to maintain the 

healthy habits developed. This was represented in Figure 8. Lindner et al. (2003) found that 

self-management was achieved with medication as well as dietary changes, increased physical 

movement and monitoring NCD values. Coaching from health care professionals was 

supported in this study as an important factor in reducing NCDs which is similar to the study 

by Eonho et al. (2023) and Swanson (2019). 

 

The body composition assessment was used to provide information on visceral fat levels of 

participants in this study. Nearly half of the participants had a visceral fat greater than 11 

which is categorized as high. This was represented in Figure 9 at 42.5%. This can conclude 
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that organ fat was high among participants with NCDs. Obesity was found to be a major risk 

for NCDs which was confirmed by other studies (Centers for Disease Control and Prevention, 

2024; Dhalwani et al., 2017; Oh et al., 2023; The Strategies to Overcome & Prevent Obesity 

Alliance, 2020).  

 

Majority of participants only stayed for 1 month in the intervention program at 70.0%, didn’t 

smoke, but they did exercise, complained about acid reflux and skip meals. In previous 

studies, it was found that exercise was an important factor in reducing risk for NCDs and 

aiding with health goals (Espinosa-Salas & Gonzalez-Arias, 2023; Ghodeshwar et al., 2023). 

However, majority of participants exercised and still had NCDs in this study. This was 

represented in Tables 11 to 13. 

 

Figure 10 confirmed that majority of participants health goals were still achieved even though 

the recommended timeframe for habits to be developed and sustained was 98 days and they 

stayed in the intervention for one month (The National Institutes of Health, n.d.). It was 

reported that 44.0% of participants improved their health with the nutrition intervention 

program they participated in which resulted in the lack of need for medication. This finding 

corroborates previous research showing that dietary habits and lifestyle modifications have a 

positive impact on NCD management (Ghodeshwar et al., 2023; Kalyani et al., 2025). 

  

5.3 Chi Square Analysis Discussion 

Chi square analysis was conducted to examine significant associations among different 

characteristics collected in the questionnaire. When exploring the length of time in a nutrition 

program and medication improvement outcomes in Table 18, it was found that there was no 

significant association. Majority of participants whose values returned to normal where 

medication was no longer needed took between one to two months to obtain these results. 

This was represented by 73 participants out of 200. A fraction showed no improvement and 

some improvement. The significance level with p-value of 0.249 was higher than the level of 

0.05. To conclude, the length of time does not significantly influence medication reduction in 

this study. Future research can be done to explore other factors influence on medication 

reduction based on NCD management. This was supported by a study that found stronger 

impacts on NCD management with dietary programs in less than 12 weeks (Kim et al., 2021). 
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Table 19 and 20 also confirmed that there was no significance between DM and smoking 

status of participants with a p-value=0.90 which is above 0.05 threshold and being diagnosed 

with NCDs and the foods that were cut out before the intervention. Kim et al. (2021) also 

found no significance with smoking behaviours and NCDs.  

  

The chi square analysis revealed a strong relationship with post-intervention fruit and 

vegetable consumption frequency versus medication intake in Figure 11. The significance of 

p=<0.001 was supported by Fisher-Freeman-Halton exact test which strengthen findings 

associated with this observation. Participants who consumed more fruits and vegetables to 

twice per day were more likely to have their NCD values return to normal compared to those 

who consumed these foods once per day. This was also supported by Alexis et al. (2024) and 

Patel et al. (2025). 

 

A significant association was found between program continuation and post-intervention 

improvement in Figure 12. The chi square analysis showed p=0.003 which confirmed that all 

participants who continued the program reported improvement. This finding can be used to 

suggest that strategies in the future should be aimed at improving participation retention to 

enhance long term outcomes, even though majority of participants stayed in the program for 

one month and saw some improvement in their health. These results highlight the importance 

of maintaining engagement in the program beyond the initial phase, as continued participation 

appears to increase the chances of positive outcomes. Further research may be needed to 

explore additional factors influencing program continuation and improvement, as well as 

strategies to enhance retention, success rates and the impact of healthy lifestyle habits on 

NCD management (Du et al., 2024). Some of the lifestyle habits that were assessed in this 

study included dietary intake, physical movement, substance use, hours of sleep and stress 

levels. 

  

Gender comparisons showed no significance when compared to program improvement in 

Table 25 and 26 with p=0.308. Majority of participants among both genders reported 

improved health with 123 out of 140 females and 52 out of 60 males. This suggested that the 

nutrition intervention was effective for both male and female participants. Gender was not a 

significant factor in other studies. 
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Post-intervention BMI categories and perceived health improvement was explored in a chi 

square analysis to find a significant association. The largest group accounted for a BMI>30 

represented in Table 27 and 28. The statistically significant association between post 

intervention BMI category and health improvement BMI status post intervention may play a 

role on how participants experience health improvement. This was represented in Figure 13 

and was confirmed by Fisher–Freeman–Halton exact test. This supported the conclusion that 

BMI is a highly influential factor on the health improvement of the population. Participants 

BMI after the program appears to be associated with whether they reported improvement. 

Participants in the overweight and obese categories, particularly those with BMI>30, 

accounted for most cases where no improvement was reported, whereas participants in the 

normal and underweight categories reported improvement almost exclusively. Overall, these 

findings suggest that post-program health improvement varies by BMI category, with higher 

BMI potentially associated with less favourable outcomes, highlighting the need for more 

targeted or intensive interventions for individuals with obesity.  

 

A significant association was found between BMI category comparison before and after the 

nutrition intervention which was represented in Table 29 and 30. It was found that 75 out of 

111 remained in the BMI category >30. There was some improvement in the movement in 

BMI category from >30 to the ranges 25.0 to 29.9. Those in the BMI category 25.0 to 29.9 

largely remained in this category (26 out of 53). There was limited improved in BMI category 

based on these values. The significant linear by linear association (χ²=48.55, p<0.001) showed 

that the BMI category was determinant of post intervention BMI outcomes. The results 

support the need for the participants in the higher BMI category >30 to require a longer 

nutrition intervention to achieve meaningful reductions. The intervention did support modest 

BMI improvements overall which was represented in Figure 14. Those who began in higher 

or lower BMI categories generally remained in similar categories. Weight loss was confirmed 

to have a positive impact on NCD improvement (National Library of Medicine, 2002).  

 

There was a strong association between the presence of NCDs and visceral body fat levels. 

Dangerous levels of visceral fat included any number above 11 (Cleveland Clinic, 2024). It 

was found that high levels of visceral fat were recorded among the 99 participants with NCDs. 

Figure 15 showed that chi-square analysis found a significant association between NCD status 
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and visceral fat levels. The significant relationship (χ²=14.11, df=4, p=0.007) was supported 

by the Fisher–Freeman–Halton exact test (p=0.031). This can conclude that in order to reduce 

and manage NCDs, it’s vital to target visceral fat and focus on reducing it.  

 

Table 33 represented a strong relationship between BMI categories and visceral fat prior to 

the intervention. Participants with normal or underweight BMI had lower visceral fat when a 

higher BMI classification >30 displayed higher visceral fat values as noted by the 83 out of 

111 participants with obesity who had visceral fat levels greater than 11. Figure 16 showed 

the significant association between BMI category and visceral fat level before the intervention 

(Pearson χ²=117.05, df=9, p<0.001). The likelihood ratio test similarly indicated strong 

significance (p<0.001). The overall trend shows that there is a high visceral fat associated 

with a higher BMI category and increased risk for lifestyle diseases among participants. 

Studies focused on BMI overall and not on visceral fat levels. This was also confirmed in a 

study assessing visceral body fat among NCD participants (Wiebe and Tonelli, 2025). 

 

Gender showed no significant association with chi square analysis among lifestyle diseases 

such as DM, HTN, CVD or Obesity. There were a larger percentage of the population that 

were female and classified as obese, but it could not represent a true gender based difference.  

  

Table 43 to 50 showed the cross-tabulation of DM, HTN, CVD status BMI category and 

Table 44 indicated no statistically significant association between DM and BMI 

(χ²(6,N=195)=7.50, p=0.277). It was shown that those who had a higher BMI status in the 

obese and overweight category were diagnosed with DM. However, this association did not 

reach statistical significance which contradicts results between DM and visceral fat levels in a 

study by Rungroj Krittayaphong (2024). It was also shown that HTN cases were more 

frequent among those in the obese category, similar to DM. The cross-tabulation in Table 49 

showed that there were high rates of CVD among those categorized as obese and overweight. 

 

A similar study explored lifestyle intervention and the impact on weight and DM among 

outpatients using a questionnaire to collect data (Mohamed, 2014). Positive health promoting 

behaviours were found to improve blood sugar levels as well as reduce weight (Patel et al., 

2025). It was concluded that the Mediterranean diet and the DASH diet were both associated 
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with, “significant T2DM incidence risk reductions.” Significant evidence was found when 

exploring the connection between weight loss and DM management. This study included that 

participants who achieved weight loss, with dietary and exercise intervention, contributed to 

reducing the incidence of DM by 58.0% (National Library of Medicine, 2002).   

 

Table 51 and 52 represents a strong presence of NCDs when compared to BMI categories. 

This is in contrast to CVD rates. Lower BMI categories were associated with lower NCD rates. 

The chi square test results confirmed that there was a significant relationship (χ²=23.24, df=3, 

p<0.001). Figure 18 showed this pattern as higher BMI categories leaned towards higher NCD 

rates. The significant association was confirmed by other studies concluding that obesity was 

found to be a major risk factor for NCDs (Aminisani et al., 2019; Oh et al., 2023).  

 

Lifestyle behaviours such as breakfast consumption, dietary eating patterns and physical 

activity as well as NCD outcomes such as DM, HTN, CVD and obesity before and after the 

nutrition intervention were explored. Findings suggested that pre-intervention lifestyle 

behaviours were not significantly associated with NCD status when post-intervention 

information showed significant improvement which showed how effective the nutrition 

intervention was. This overall finding was supported by many studies which found significant 

improvement after nutrition interventions on NCD risks as Cooper et al. (2001), Ebele N. 

Anyaoku (2016), Patel et al. (2025) and Tsai et al. (2024) focused on the Mediterranean and 

DASH diet as the main sources of promoting healthy eating habits when planning a nutrition 

intervention. 

 

Analysis of breakfast consumption in relation to NCDs, specifically HTN, CVD, DM and 

obesity was represented in Tables 53 to 68 which showed no statistically significant 

association before the nutrition intervention. Consumption of breakfast did not affect rates of 

DM, HTN, CVD or obesity, but it doesn’t mean that it’s not a healthy habit to maintain.  

 

The vegetarian lifestyle impact on DM was represented in Table 61 and 62. There was a 

borderline association using the Pearson Chi-Square test (p=0.038) but it wasn’t supported by 

Fisher-Freeman-Halton exact test which means that the significance should be interpreted 

with caution. Dietary patterns may influence DM risk, the evidence from this analysis is 
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insufficient to establish a definitive association. This can then suggest the need for further 

investigation or larger samples. 

 

Tables 69 to 76 showed pre-intervention analysis focusing on exercise participation in relation 

to NCDs, specifically DM, HTN, CVD and obesity. There was no statistical association. In 

contrast, there were pre-intervention findings that had strong statistical association between 

vegetable intake frequency before the intervention and combined vegetable and fruit intake 

after the intervention represented in Tables 77 to 78. Post intervention vegetable intake among 

some participants showed improvement in health status following the nutrition intervention. 

The chi-square analysis demonstrated a high significant association (p<0.001), supported by 

the likelihood ratio and Fisher-Freeman-Halton exact test. This is a key protective factor 

against NCDs and supported by many studies including Alexis et al. (2024), Alshammari et al. 

(2020), The National Institutes of Health (2022) and Ma et al. (2025). This highlights the need 

for future research incorporating longitudinal designs, more detailed behavioural 

measurements, and multivariate modelling to better elucidate the pathways linking lifestyle 

behaviours to NCD outcomes. 

 

Table 79 showed another cross-tabulation comparing exercise rates before and after the 

intervention. In the table, it was found that 121 participants reported engaging in exercise, 

while 76 reported not exercising before the intervention. Overall, 103 participants reported 

exercising after the intervention, compared to 94 who did not, indicating a positive shift in 

exercise behaviour following the intervention.  Chi-square test analysis for the exercise status 

of participants before and after the intervention was represented in Figure 18. Analysis 

revealed a statistically significant association between pre-intervention and post-intervention 

exercise behaviour (χ²=109.66, df=1, p<0.001). These findings suggest that the intervention 

had a significant effect on participants’ exercise behaviour, with exercise status after the 

intervention being strongly associated with exercise status prior to the intervention. 

 

Tables 81 to 96 represented pre-intervention cross-tabulations as well as chi-square analyses 

exploring the associations between vegetable and fruit intake frequency and NCDs including 

DM, HTN, obesity and CVD. There was no significant association with any of the examined 

health conditions. When trying to improve blood sugar levels and blood cholesterol levels in 
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those with DM, it was found the glycaemic index of foods and macronutrient ratio had a 

significant impact (Wolever et al., 1994). 

 

Table 97 presented the post-intervention cross-tabulation that examined the relationship 

between combined vegetable and fruit intake frequency after the intervention and fruit intake 

frequency before the intervention. A marked shift toward higher intake frequency was 

observed post-intervention, with the majority of participants reporting consumption of 

vegetables and fruits twice per day. The chi-square analysis shown in Table 98 revealed a 

statistically significant association between post-intervention vegetable and fruit intake 

frequency in Figure 21 and prior fruit intake frequency (χ²(8,N=200)=35.15, p<0.001). This 

finding was supported by the likelihood ratio and Fisher-Freeman-Halton exact test results 

(p<0.001), indicating a significant change in dietary intake patterns following the intervention. 

After the intervention, there is a statistically significant association between the frequency of 

fruit intake and vegetables & fruits intake frequency. 

  

Table 99 presents the cross-tabulation examining the relationship between perceived program 

improvement and normalisation of health values without the use of medication. Participants 

reported improvement following the program, the majority achieved normalised health values 

without medication (n=83), while 21 participants reported partial normalisation and 25 did not 

achieve normalised values. Participants who reported no improvement without medication 

was a small portion of participants at 4. This was also confirmed in studies by Tsai et al. 

(2024) and Kalyani et al. (2025) that concluded that the first line of intervention was 

medication, even though nutrition intervention was the solution. 

 

Table 100 showed the chi-square analysis between program improvement and normalisation 

of health values without medication which demonstrated a statistically significant association 

between the two variables (χ²(4,N=148)=12.37, p=0.015). These results suggest that 

participation in the program and reported improvement were significantly associated with the 

normalisation of health values without the use of medication. Represented in Figure 22, there 

was a statistically significant association between program improvement and the 

normalisation of values without medication. Participants’ who reported improvement in the 
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program are more likely to have normalised values, indicating the potential effectiveness of 

the intervention in improving health outcomes. 

 

Tables 101 to 112 presented the pre-intervention cross-tabulation and chi-square analyses that 

examined the relationship between skipping meals and BMI, NCDs e.g. DM, HTN, CVD and 

obesity. Table 101 showed that nearly all participants skipped meals. All chi-square analysis 

conducted revealed no statistically significant association between the specific NCDs and 

skipping meals prior to the intervention. The rates of skipping meals before the intervention 

were high among all BMI categories. As presented in Table 109, both obese and non-obese 

participants overwhelmingly reported skipping meals prior to the intervention. This could 

contribute to NCD risk. 

 

Table 113 presented the post-intervention cross-tabulation of exercise behaviour and BMI 

categories. Among participants who reported exercising after the intervention, a higher 

proportion was observed in the overweight and obese BMI categories when compared to those 

who did not exercise. Participants who did not engage in exercise were more frequently 

represented in the higher BMI categories and in the category with missing BMI data. The chi-

square analysis shown in Table 114 revealed a statistically significant association between 

post-intervention exercise behaviour and BMI categories (χ²(4,N=197)=17.61, p=0.001). This 

result was supported by the likelihood ratio and Fisher-Freeman-Halton exact test (p<0.001). 

Additionally, the linear-by-linear association test indicated a significant trend between 

exercise behaviour and BMI categories (χ²=8.88, p=0.003), suggesting a systematic 

relationship between exercise participation and BMI status following the intervention. 

Findings were confirmed through the exact testing. These results indicate a significant 

association between exercise behaviour and BMI categories after the intervention. Figure 23 

Pearson Chi-Square and Likelihood Ratio tests both confirm the significant relationship 

between exercise after the program and BMI categories. 

 

Tables 115 and 116 showed the relationship between exercise pre and post intervention 

impact on blood sugar levels. A statistically significant association (χ²=4.518, df=4, p= 0.340) 

was not demonstrated. A large number of participants who exercised post intervention fell 

within normal blood sugar range <100mg/dl. This difference was not strong enough to reach 
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statistical significance. Exercise was found in many studies to improve glycemic control, it is 

clear that blood sugars are also influenced by other factors (Kumari et al., 2021). Future 

research with a larger sample or alternative methods may offer clearer insight. It may also be 

useful to explore other factors such as diet, medication adherence, or genetics as well as 

different types or intensities of exercise that could influence blood sugar regulation. 

 

The findings showed a slight tendency for increased exercise participation in relation to lower 

blood pressure, but the effect was weak. Even so, it was not sufficient to establish a strong 

association .Majority of participants were in normal cholesterol range despite exercise status. 

Further research with a larger sample and more precise measure of exercise intensity and 

duration can be recommended to clarify this relationship. 

 

Analysis reconfirmed a lack of statistically significant association between NCD status and 

eliminating foods (p=0.446) prior to the nutrition intervention. Many participants, in the hope 

of managing their NCD, cut out foods such as roti, flour, ice cream, and chocolate, but the 

changes were not significant when compared to NCD. Participants with DM were more likely 

to avoid refined carbohydrate and sugar, but this did not impact their risk for NCDs. 

 

Tables 125 to 130 also showed no statistical significant association (p=0.824; p=0.666; 

p=0.861) between HTN, obesity, CVD and cutting out foods prior to the intervention 

respectfully. Many participants have generalised dietary changes without tailoring it to the 

NCD which shows how much the importance of nutrition education is underscored. This 

confirmed that food avoidance alone may not adequately reflect overall dietary quality, 

portion control, or total caloric intake, which are critical factors in obesity management.  

Collectively, all the findings in this area of study showed that neither exercise nor cutting out 

foods via dietary modifications showed associations with NCD status. This showed the need 

for individual counselling and long term follow up with lifestyle interventions on NCD health 

outcomes. 

 

5.4 McNemar Analysis Discussion 

This section presented results of McNemar tests used to assess the differences between paired 

categorical variables. Table 130 confirmed the effectiveness of the intervention in reducing 



 161 

blood pressure levels in participants. Following the nutrition program, blood pressure 

improved significantly. Among 135 participants, 54 improved from high to normal, none 

worsened, while 49 remained high and 32 remained normal (McNemar’s exact test, N=135, 

p<0.001). 

 

Further tests were completed for more structured analysis including the McNemar test to 

assess changes in cholesterol status before and after the intervention. Table 131 showed that 

the 12 individuals with normal values maintained their normal values before and after the 

intervention and 13 shifted from high cholesterol status before the intervention to normal after 

the intervention. Table 132 showed the statistical significant change (Exact p<0.001) in Figure 

24. This finding indicated that the observed improvement in cholesterol levels was unlikely to 

have occurred by chance and suggested a meaningful effect of the intervention on cholesterol 

reduction. The findings suggested an effective impact on cholesterol levels with the nutrition 

intervention. The results implied that nutrition education, health education and behavioural 

modifications may have contributed to improved cholesterol. The results strongly indicated 

that the intervention effectively reduced high cholesterol without causing any adverse shifts. 

Savolainen et al. (2015) and Mannu et al. (2013) can support this but also concluded that 

medication was used as primary treatment.  

 

The McNemar test was conducted to examine changes in DM status before and after the 

nutrition intervention program. Table 133 showed that out of the 106 participants included in 

the analysis, 27 individuals continued to have elevated blood sugar levels both before and 

after the intervention. While 49 participants maintained normal blood sugar levels, 27 

participants transitioned from elevated blood sugar levels before the intervention to normal 

levels after the intervention. This reflected substantial improvement in DM status because of 

the nutrition intervention itself which included working on healthy habits and lifestyle 

changes. This clear imbalance in the direction of change indicated a favourable effect of the 

intervention on blood sugar control. Figure 25 suggested a statistically significant change in 

blood sugar status following the intervention (χ²=17.633, p<0.001). The significant result is 

primarily attributable to the large number of participants who improved from elevated to 

normal blood sugar levels. These findings suggest that the intervention was effective in 

improving glycemic control among participants. The results also help to explain why cross-
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sectional analysis examining post-intervention exercise behaviour did not yield a statistically 

significant association with blood sugar levels. While individual lifestyle behaviours may not 

independently predict outcomes at a single time point, the combined effect of the intervention 

over time appeared to have produced meaningful improvements which were confirmed by 

Yamaoka et al. (2019). 

 

The McNemar test on HTN status before and after the nutrition intervention was showed in 

Table 135. The participants that had normal blood pressure levels before and after the 

nutrition intervention were 49 individuals; however 32 participants continued to have high 

blood pressure even after the intervention. What was important was that 53 participants 

showed improved blood pressure status that went from elevated blood pressure before the 

nutrition intervention and after the nutrition intervention. This pattern strongly suggests a 

positive impact of the intervention on blood pressure control. Table 136 indicated a highly 

statistically significant change in blood pressure status following the intervention (χ²=52.019, 

p<0.001). This can be used as evidence that the nutrition intervention was highly effective in 

reducing elevated blood pressure among participants. The structured programs are needed to 

bring about clinically meaningful reductions in HTN risk. 

 

The McNemar test was used to analyse acid reflux status before and after the nutrition 

intervention. Table 137 noted that 85 participants who reported acid reflux before the nutrition 

intervention reported no symptoms after the intervention. There was complete resolution of 

acid reflux symptoms within this group. Additionally, 112 participants who did not report acid 

reflux before the intervention continued to remain symptom-free after the intervention. 

Importantly, no participants reported new onset of acid reflux following the program. Figure 

27 showed that the intervention was effective in reducing or eliminating acid reflux symptoms 

in most participants. All participants who reported acid reflux before the program (N=85) 

improved after the intervention, while no participants without acid reflux developed it 

(McNemar’s exact test, p<0.001). There was a highly statistically significant change in acid 

reflux status before and after the intervention (χ²=83.012, p<0.001). This intervention was 

highly effective in the alleviation of acid reflux symptoms among participants. The 

improvements were caused by dietary modifications, meal timing correction, reduced intake 
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of trigger foods and weight management. Increasing health awareness with the intervention 

was therefore successful. 

 

The McNemar test was also conducted for sleep duration before and after the nutrition 

intervention. The recommended sleep of 8 hours by the Centre for Health Protection (2013) 

was used to compare the hours of sleep as a health goal for participants. Table 139 found that 

22 participants met the recommended sleep before and after the intervention out of 200 

participants. Those who didn’t achieve the recommended sleep before the nutrition 

intervention had improved sleep after the intervention which indicated improved behaviour. 

This was counted as 24 participants. No participants experienced a decline in sleep following 

the nutrition intervention. Figure 28 showed the statistically significant change in sleep 

duration before when compared to after the intervention. This was supported by studies that 

also confirmed the importance of sleep as a healthy lifestyle change (Du et al., 2024; 

Espinosa-Salas et al., 2023; Ghodeshwar et al., 2023; Reis et al., 2018). Improved sleep may 

help with NCD management and overall well-being. This highlights the importance of 

incorporating sleep education into lifestyle intervention aimed at preventing and managing 

NCDs. 

 

5.5 Logistic Regression Analysis Discussion 

Logistic regression was used to analyse the relationship between independent variables and 

categorical outcomes from this study. As presented in Tables 141 to 144, the Omnibus Test of 

Model Coefficients indicated that the overall logistic regression model was statistically 

significant (χ²=9.961, df=4, p=0.041). These values suggested that the model explained 

between 4.9% and 9.5% of the variance in health improvement outcomes. Although the 

explanatory power was modest, this level of variance was acceptable in social and health-

related research where behaviour was influenced by multiple factors. The estimation process 

converged after seven iterations, indicating model stability. All cases where the program 

improved health was correctly predicted (100.0%), while none of the cases where the program 

did not improve health were correctly classified. This imbalance suggested that the model was 

more effective in predicting positive health improvement outcomes than negative ones, 

possibly due to the uneven distribution of cases in the dataset. The cut-off value used for 

classification was 0.50. None of the program categories (Bronze, Discounted Lifestyle, 
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Lifestyle, and Premium) were statistically significant predictors of health improvement at the 

0.05 significance level. However, the Discounted Lifestyle program approached significance 

(p=0.079), indicating a potential trend worth further investigation. 

 

In summary, the logistic regression model was statistically significant overall, indicating that 

program type contributed to predicting health improvement. However, individual program 

categories did not emerge as significant predictors. The model demonstrated high 

classification accuracy for positive outcomes but limited explanatory power. These findings 

suggest that while program type played a role, other factors not included in the model may 

have a stronger influence on health improvement and should be considered in future research. 

 

The logistic regression analysis was conducted to determine whether exercise after the 

intervention significantly predicted improvement in health program outcomes. Tables 145 to 

148 present the omnibus test results, model summary, classification accuracy, and predictor 

estimates. Tables 145 to 148 represents the Omnibus Tests of Model Coefficients which 

indicate that the logistic regression model was statistically significant (χ²=10.356, df=1, 

p=0.001). This result demonstrated that the inclusion of exercise after the intervention 

significantly improved the model’s ability to predict health program improvement compared 

to a model with no predictors. The Cox & Snell R² value of 0.051 and the Nagelkerke R² 

value of 0.100 indicated that the model explains between 5.1% and 10.0% of the variance in 

program improvement. This implied that although exercise after the intervention was a 

significant predictor, other unmeasured factors may also influence health improvement 

outcomes. The model achieved 100% accuracy in predicting cases where the program 

improved health, while it failed to correctly classify cases where no improvement occurred. 

This imbalance suggests that the model was more effective in identifying positive health 

improvement outcomes than negative ones. The high overall classification rate may be 

influenced by the disproportionate number of improved cases, and therefore should be 

interpreted with caution. Exercise after the intervention was a statistically significant predictor 

of program improvement (B=−1.548, Wald=8.591, p=0.003). The odds ratio (Exp(B)=0.213) 

indicated that participants who did not engage in exercise after the intervention had 

significantly lower odds of experiencing health improvement compared to those who did 

exercise. Participants who did not exercise post-intervention had 78.7% lower chance of 
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health improvement. In summary, the logistic regression analysis demonstrates that exercise 

after the intervention is a significant predictor of health program improvement. While the 

model’s explanatory power was modest, it was a strong predictive accuracy for improved 

outcomes which reinforced the importance of continued exercise in health promotion 

programs. Future research may benefit from incorporating additional behavioural, 

demographic, or clinical variables to enhance the predictive capacity of the model. 

 

A binary logistic regression analysis was conducted to examine whether vegetable and fruit 

intake after the intervention significantly predicts improvement in the health status of 

participants. The results presented in Tables 149 to 152 demonstrated the overall model fit, 

explanatory power, classification accuracy, and the contribution of the predictor variable. 

Table 149 indicated that the logistic regression model was statistically significant (χ²=50.224, 

df=1, p<0.001). This finding confirmed that the inclusion of vegetables and fruits after the 

intervention significantly improved the prediction of health status improvement compared to a 

null model without predictors. Thus, post-intervention dietary behaviour played an important 

role in explaining variations in health outcomes. The Cox & Snell R² value of 0.223 and the 

Nagelkerke R² value of 0.436 suggest that the model explained between 22.3% and 43.6% of 

the variance in health status improvement. These values reflected a moderate to strong 

explanatory power, which was notably higher than that typically observed in behavioural 

health studies, indicating that vegetable and fruit intake after the intervention was a substantial 

determinant of improved health status. The model accurately predicted that 95.5% of 

participants showed improvement in their health status. 

 

Table 152 indicated that vegetable and fruit intake after the intervention was a highly 

significant predictor of health status improvement (B=−3.572, Wald=40.473, p<0.001). The 

odds ratio (Exp(B)=0.028) suggested that participants who did not consume adequate 

vegetables and fruits after the intervention had approximately 97.2% lower odds of 

experiencing improved health status compared to those who did. This substantial reduction in 

odds highlights the critical role of post-intervention dietary behaviour in achieving positive 

health outcomes. The constant term was also statistically significant (B=6.738, p<0.001), 

indicating a high baseline likelihood of health improvement when adequate vegetable and 

fruit intake is present. These findings emphasised the importance of sustained healthy dietary 
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practices, particularly increased consumption of vegetables and fruits, following health 

interventions. In summary, the logistic regression analysis demonstrated that vegetable and 

fruit intake after the intervention was a significant and powerful predictor of health status 

improvement. The model showed a strong fit, substantial explained variance, and high 

predictive accuracy, underscoring the vital role of healthy dietary practices in improving 

health outcomes following intervention programs. 

 

The regression coefficients in Table 161 indicated that use of oil when cooking was a 

statistically significant predictor of health improvement (B=−2.149, Wald=19.289, p<0.001). 

The odds ratio (Exp(B)=0.117) suggested that participants who used oil when cooking had 

approximately 88.3% lower odds of experiencing improved health outcomes compared to 

those who did not, assuming the reference category represents healthier cooking practices. 

 

The constant term remained statistically significant (B=2.584, p<0.001), reflecting a strong 

baseline probability of health improvement when oil use was controlled. These findings 

demonstrated that not all dietary-related variables exert a significant influence on health 

improvement outcomes. While values returned to normal showed no meaningful association, 

use of oil when cooking emerged as a significant predictor of program success. This suggests 

that specific dietary behaviours, particularly cooking practices, may have a more direct and 

measurable impact on health outcomes than general clinical normalisation indicators. Health 

promotion programs should therefore emphasise healthy cooking methods, including reduced 

or appropriate oil use, as part of dietary interventions aimed at improving health status. There 

is an importance for targeted dietary behaviours in health intervention programs. 

 

Binary logistic regression analyses were conducted to examine the influence of selected 

lifestyle and familial factors such as hydration, alcohol consumption, and family history of 

NCDs on NCD status. Tables 162 to 171 presented the results relating to model fit, predictive 

power, classification accuracy, and the significance of individual predictors. Tables 162 to 

164 indicated that hydration and alcohol was not a statistically significant predictor of NCD 

status. Table 163 showed very low explanatory power, with Cox & Snell R²=0.005 and 

Nagelkerke R²=0.038, indicating that hydration explained less than 4.0% of the variance in 

NCD status. Despite a high overall classification accuracy of 98.5% shown in Table 164, this 
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performance was misleading, as the model classified all participants into a single outcome 

category. Such results are indicative of class imbalance rather than true predictive strength. 

Overall, these findings suggest that hydration alone does not meaningfully predict NCD 

occurrence in the study population. These findings indicate that alcohol consumption, as 

measured in this study, does not provide a reliable or significant prediction of NCD status. In 

contrast to hydration and alcohol consumption, family history of NCDs emerged as a 

statistically significant predictor of NCD status. The Omnibus Tests of Model Coefficients in 

Table 168 showed that the model was statistically significant (χ²=6.020, df=1, p=0.014), 

indicating that inclusion of this variable significantly improved the model fit. 

 

As shown in Table 171, family history of NCDs was a statistically significant predictor 

(B=−4.585, Wald=8.392, p=0.004). The odds ratio (Exp(B)=0.010) indicated a strong 

association, suggesting that individuals without a family history of NCDs had substantially 

lower odds of developing NCDs compared to those with such a history (depending on the 

reference category used). The constant term was also statistically significant (p<0.001), 

indicating a strong baseline likelihood of NCD occurrence when familial risk was present. 

Although the classification table in Table 170 again showed perfect classification of NCD 

cases, this should be interpreted cautiously due to the imbalance in outcome categories. 

 

Collectively, these findings highlight that not all lifestyle factors assessed were significant 

predictors of NCD status. Hydration and alcohol consumption showed no statistically 

significant association and contributed minimal explanatory power, suggesting that their 

isolated effects may be weak or masked by other confounding variables. 

 

In contrast, family history of NCDs demonstrated a strong and statistically significant 

relationship with NCD status, underscoring the importance of genetic and shared 

environmental influences in the development of NCDs. This finding aligns with established 

epidemiological evidence that familial predisposition is a key risk factor for NCDs. 

 

These results suggested that while lifestyle behaviours were important for overall health, 

familial risk factors may play a more decisive role in predicting NCD status within the study 

population. Future research should consider multivariable models incorporating genetic, 
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behavioural and environmental factors to better understand the complex determinants of 

NCDs. 

 

A binary logistic regression analysis was conducted to examine the association between 

exercise and NCD status. Tables 172 to 175 presented the results of the Omnibus Test, model 

fit indices, classification accuracy, and regression coefficients. The Omnibus Tests of Model 

Coefficients shown in Table 172 indicated that the logistic regression model was not 

statistically significant (χ²=0.068, df=2, p=0.967). This result suggested that the inclusion of 

exercise variables did not significantly improve the prediction of NCD status compared to a 

model with no predictors. 

 

As shown in Table 173, the model demonstrated extremely poor fit, with Cox & Snell 

R²=0.000 and Nagelkerke R²=0.002. These values indicate that the model explained less than 

1.0% of the variance in NCD status, reflecting minimal explanatory power. Furthermore, the 

estimation process failed to converge fully, as maximum iterations were reached without 

finding a final solution. This lack of convergence suggested instability in the model, possibly 

due to sparse data or imbalance in outcome categories. 

 

The classification table in Table 174 showed an overall prediction accuracy of 98.5%. 

However, this high accuracy was misleading, as the model classified all cases as having 

NCDs, resulting in 100% sensitivity but 0.0% specificity. This outcome reflected a severe 

class imbalance rather than genuine predictive ability, and therefore the classification results 

should be interpreted with caution. 

 

The regression coefficients presented in Table 175 indicated that exercise was not a 

statistically significant predictor of NCD status. The overall exercise variable was non-

significant (p=0.982), and none of its individual categories showed a significant association 

with the outcome (Exercise (1): p=1.000; Exercise (2): p=0.848). These findings suggested 

that exercise, as measured in this study, was not independently associated with NCD status. 

The lack of statistical significance, poor model fit, and convergence issues indicated that 

exercise alone may not sufficiently explain the presence of NCDs in the study population. It 

was also possible that the effect of exercise was confounded or mediated by other factors such 
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as diet, genetic predisposition, age, or duration and intensity of physical activity, which were 

not accounted for in this model. 

 

The logistic regression model assessing the effect of program type on NCD improvement was 

statistically significant overall, χ²(4)=9.96, p=0.041, suggesting that program participation 

played a role in predicting health improvement in Figure 29. However, the model explained 

only a small portion of the variance in NCD improvement, with Nagelkerke R²=0.095. 

Despite the model's significance, classification accuracy was high (88.4%), but it predicted 

improvement cases (1.00) perfectly while failing to identify non-improvement cases (0.00). In 

terms of individual programs, none of the program types (Bronze, Discounted Lifestyle, 

Lifestyle, Premium) were statistically significant predictors of NCD improvement (all p>0.05). 

Although trends indicated that participants in the Bronze and Discounted Lifestyle programs 

had lower odds of improvement compared to the reference group, these results did not reach 

statistical significance. Overall, the program type contributed to predicting NCD improvement, 

other factors beyond program participation likely play a more substantial role in determining 

health outcomes. 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 170 

CHAPTER 6: Conclusion 

6.1 Summary  

Lifestyle diseases rates plague Trinidad and Tobago and are a significant health concern as 

mortality rates caused by NCDs are high. The evidence presented in this thesis confirmed the 

important role nutrition interventions have NCD management. This was specific to DM, HTN, 

CVD and obesity. The study included 200 participants in various nutrition intervention 

programs over a year timeframe and explored the findings through information gathered 

through questionnaires and check-up phone calls. The assessments conducted included 

descriptive, chi square, McNemar and logistic regression analysis. 

 

Factors that were not significantly impactful when it came to NCD management included 

breakfast consumption, alcohol consumption, cutting out foods, skipping meals and physical 

activity before and after the nutrition intervention. Majority of those who invested in a 

nutrition intervention and were diagnosed with NCDs were between 26 to 49 years. Increased 

age was shown to have some significance in diet related NCDs and mortality rates. Those who 

exercised less after the program were significantly less likely to show improvement, while 

those who maintained or increased exercise levels had higher odds of health improvement. 

 

Specific factors that were found to be significant that increased the risk for NCDs included 

increased age, lacking sleep, increased visceral fat through a body composition assessment as 

well as stress and family prevalence. The results revealed a significant outcome that indicated 

that 99.0% of those diagnosed with an NCD had a family history of a lifestyle disease. The 

significant relationship (χ²=14.11, df=4, p=0.007) concluded that in order to reduce and 

manage NCDs, it was vital to target visceral fat and focus on reducing it, not overall BMI. 

The results supported the need for the participants in the higher BMI category >30.0 to require 

a longer nutrition intervention to achieve meaningful reductions. There was also a statistically 

significant association between post-intervention vegetable and fruit intake frequency in 

Figure 21 and prior fruit intake frequency (χ²(8, N=200)=35.15, p<0.001). 

 

The timeframe in the nutrition intervention program had a positive impact on NCD 

management and reversal. The nutrition intervention had a positive impact on HTN, DM, 

CVD and Obesity significant and specific. The results from McNemar confirmed that NCD 
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values improved when compared to before and after the intervention which included blood 

pressure, blood sugar, blood cholesterol and overall weight. Table 136 indicated a highly 

statistically significant change in blood pressure status following the intervention (χ²=52.019, 

p<0.001). This can be used as evidence that the nutrition intervention was highly effective in 

reducing elevated blood pressure among participants. Figure 25 suggested a statistically 

significant change in blood sugar status following the intervention (χ²=17.633, p<0.001) 

which confirms the post intervention positive impact on blood sugar levels. Figure 24 

indicated that the observed improvement in cholesterol levels was unlikely to have occurred 

by chance (Exact p<0.001) and suggested a meaningful effect of the intervention on 

cholesterol reduction. 

 

Overall health improvement was also significant among those who engaged in the 

intervention. Another significant finding was that all participants who reported acid reflux 

before the program (N=85) improved after the intervention, while no participants without acid 

reflux developed it (McNemar’s exact test, p<0.001). The McNemar test also confirmed sleep 

improvement before and after the nutrition intervention. It was confirmed that balanced eating 

among other factors such as weight loss, specifically visceral fat, getting sufficient hours of 

sleep and increased fruit and vegetable consumption were significant lifestyle changes that 

reduced NCD occurrence among the participants. 

 

The logistic regression model including program types (Bronze, Discounted Lifestyle, 

Lifestyle, Premium) was statistically significant overall, but no individual program type 

significantly predicted improvement (all p>0.05). Trends suggest Bronze and Discounted 

Lifestyle participants may have slightly lower odds of improvement, but results are not 

statistically conclusive. Other factors (e.g., adherence to eating habits, diet changes, exercise, 

sleep, medication) were more likely to play a larger role in achieving NCD improvement. This 

was supported my many studies including (Garedow, 2023). 

 

A binary logistic regression was conducted to conclude that increasing exercise frequency 

significantly improved prediction of NCD improvement compared with the constant-only 

model. The significant constant (p<0.001) represents the high baseline probability of 

improvement in the sample. In conclusion, exercise after the program is significantly 
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associated with changes in BMI categories, with participants engaging in exercise tending to 

have more favorable BMI outcomes. This suggests that the program's impact on physical 

activity may contribute to improving BMI status. 

 

From the results of the logistic regression model, we can draw several conclusions regarding 

the impact of fruit and vegetable intake after the intervention on the improvement of NCDs. 

The model's coefficients found that higher intake of fruits and vegetables after the 

intervention is associated with a significantly higher likelihood of NCD improvement. This 

suggested that fruit and vegetable intake was a key determinant in improving health outcomes 

related to NCDs. The results suggest that dietary interventions, particularly those that 

encourage higher consumption of fruits and vegetables, can be an effective strategy for 

improving health outcomes in individuals with NCDs. 

 

Oil use for cooking significantly reduces the likelihood of NCD improvement, with 

Exp(B)=0.117, meaning higher oil consumption is associated with an 88.0% decrease in the 

odds of improvement. Overall, oil consumption has a significant negative impact on NCD 

improvement, but other factors likely play a larger role in predicting NCD outcomes. 

 

In conclusion, this thesis explored the effectiveness of lifestyle modifications and behaviour 

change in managing NCDs, specifically obesity, DM, HTN and CVD. It was confirmed that 

balanced eating among other factors such as weight loss, specifically visceral fat, getting 

sufficient hours of sleep and increased fruit and vegetable consumption were significant 

lifestyle changes that reduced NCD occurrence among the participants. Long term investment 

in nutrition interventions can increase the sustainability of the behaviour changes developed 

that positively impacted NCD rates. Overall, it can be stated that lifestyle changes from the 

nutrition intervention program had a significant impact on overall health status of participants. 

The intervention improved and reversed NCD values for DM, HTN, uncontrolled blood 

cholesterol and weight management which lead to majority of the medical reduction for 

management of NCDs. The evidence came from records of values for blood pressure, blood 

sugar, blood cholesterol and weight. This can and should be used in public health 

interventions in Trinidad and Tobago to reduce the burden of NCDs. 
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6.2 Recommendations 

This section reflects recommendations that can be used to enhance the study’s focus on the 

role of nutrition in NCD reversal, management and prevention. The aim is to strengthen 

findings and provide recommendations for sustainable healthy lifestyle interventions for a 

larger population scale. 

1. Integration of nutrition education into the health care system. 

 Nutrition interventions should be integrated into the health care systems to support early 

prevention of NCDs, specifically DM, HTN, CVD and obesity. 

2. Collaboration of medical practitioners. 

 Effective lifestyle disease management programs would be more sufficient with 

collaboration among other specialists such as physicians, exercise specialists. 

3. Expansion of sample size. 

 There is a need for a larger population in future studies to test theories and ensure that 

findings are supported to make conclusions for the wider population. 

4. Longitudinal follow up. 

 Following up with participants after the intervention to assess maintenance of habits years 

later can provide better overall information on the significance of nutrition intervention on 

NCD outcome long term. 

5. Tracking health progress details. 

 Expanding the study to include more lifestyle behaviours for a more comprehensive 

lifestyle disease management can solidify findings of the study. 

 

6.3 Limitations 

The limitations are acknowledged in this section of the study. This relates to the study design, 

methods and influencing factors. This would help to provide direction for future research. 

1. Small sample size. 

 This study involved only 200 participants which limited the generalisability of the findings 

to the broader population of Trinidad and Tobago. Increasing sample size can provide more 

information to make a wider assessment. 

2. Short study duration. 

 The study period may not have been sufficient to capture long term dietary changes impact 

on NCD outcomes since it was completed by gathering participants in a year. This was 
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based on how long participants could have invested in the nutrition intervention program 

which can impact results. 

3. Self-reported data. 

 Data on dietary habits and lifestyle behaviours were self-reported which can introduce 

reporting bias or inaccuracies. 

4. Uncontrolled environmental factors. 

 Everyday lives were continued and other factors that may or may not have influenced 

outcomes were not all considered. 

5. Variability of participant adherence. 

 The ability to adhere to dietary interventions on an individual level may affect consistency 

of results. 

6. Biased participants. 

 The participants were limited to those who could invest in the nutrition intervention 

programs. It was also limited to those who had NCDs. 

7. Missing data. 

 Results were affected by missing data due to lack of participation when past clients didn’t 

answer phone calls to update information. 
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APPENDICES 

RESEARCH Questionnaire 

Consent form 

Title of study:  

Lifestyle Modifications and Behaviour Change in Managing Chronic Diseases 

Questionnaire 

 

Please read and complete this form carefully. All information will be kept confidential 

and anonymous. 

 

Purpose: 

This research study is part of Nutrition in Diet Therapy program at Selinus University. The 

purpose of this study is to investigate meal consumption patterns of people who have chronic 

diseases in Trinidad.  

  

Procedure: 

This study entails five sections including demographics, dietary background, 24 HOUR 

DIETARY RECALL before lifestyle changes,  lifestyle intervention and personal views. 

  

Requirements: 

There are 45 questions in this questionnaire. Please answer all questions to the best of your 

ability. Tick and fill in accordingly.  

  

Acknowledgements: 

I thank you for participating in this research. Your contribution is appreciated. This data will 

help in future research specific to chronic disease management with healthy habits.  

 

I understand that all information will be treated in strict confidence 

YES  /  NO  
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I understand that any data collected will be used solely for research purposes and will be 

erased on completion of the research 

YES  /  NO  

 

I freely give my consent to participate in this research study and have been given a copy of 

this form for my own information. 

 

Initials/Signature: ……………………………………………  

Date: …………………………… 
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Research Questionnaire 

RESEARCH Questionnaire 

DEMOGRAPHICS 

1. What best described your gender? 

a) Female 

b) Male 

c) Choose not to say 

2. What age range do you fall into? 

a) <15 years 

b) 16-25 years 

c) 26-49 years 

d) 50-59 years 

e) 60-65 years 

f) >66 years 

3. Which of the following best describes your dietary status? 

a) Non-vegetarian diet 

b) Lacto-vegetarian diet 

c) Pescatarian diet 

d) Vegan diet 

e) Other 

 

DIETARY BACKGROUND (before intervention) 

4. What was your BMI? 

a) <18.5 

b) 18.5-24.9 

c) 25 to 29.9 

d) >30  

e) Not applicable 

5. Do you take any nutritional supplements like vitamins? 

a) Yes 

b) No  
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6. Do you smoke?  

a) Yes 

b) No  

7. Do you skip meals?       

a) Yes       

b) No 

8. Before joining a nutrition program, which restrictive diet did you engage in? 

a) Keto 

b) Intermittent fasting 

c) No carb 

d) Vegetarian diet 

e) Carnivore diet 

f) Other  

9. Do you eat breakfast daily? 

a) Yes 

b) No  

10. How many meals including snacks do you eat per day? 

a) >6 times 

b) 6 times 

c) 5 times 

d) 4 times 

e) 3 times 

f) 2 times 

g) 1 time 

11. How much water do you drink per day? 

a) <1L 

b) 1L 

c) >1L 

12. Were you taking medication for chronic diseases before joining the program? 

a) Yes 

b) No  

c) Not applicable 
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13. Before joining a nutrition program, did you cut out any of the food items below thinking 

it would be a healthy habit? 

1. Flour 

2. Rice 

3. Fruits 

4. Butter 

5. Oil 

6. Chocolate 

7. Ice cream 

8. Roti 

9. Doubles 

10. Fried food 

11. Other 

14. Have you done any diets or restrictive gimmicks before starting the program? 

a) Yes 

b) No 

15. Did you rebound and re-gain weight from the restrictive diet? 

a) Yes 

b) No 

c) Not applicable 

16. Have any of your family members been diagnosed with a chronic disease? 

a) Yes 

b) No  

c) Not applicable 

17. Which chronic diseases have you been diagnosed with? 

a) Diabetes 

b) High Blood Pressure 

c) Uncontrolled Blood Cholesterol 

d) Obesity 

e) Other 
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18. How long have you been suffering with these lifestyle diseases before joining the 

program? 

a) <1 year 

b) 2-5 years 

c) >5 years 

19. What values do you typically get when checking your fasting blood sugar value: 

a) <100mg/dl 

b) 100-125mg/dl 

c) >126mg/dl 

d) Not applicable 

20. What values do you usually get when checking your blood pressure at home: 

a) <120/80mg/dl 

b) 120-129/80mg/dl 

c) 130-139-80-89mg/dl 

d) >140/90mg/dl 

e) Not applicable 

21. What is your total cholesterol value: 

a) <200mg/dl 

b) 200-239mg/dl 

c) >240mg/dl 

d) Not applicable 

22. If you checked your blood cholesterol breakdown, which value was high? 

a) Low-density lipoprotein (LDL) 

b) High-density lipoprotein (HDL) 

c) Triglycerides  

23. Do you use more than 1 tsp. salt when cooking every meal: 

a) Yes 

b) No 
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24. How often do you eat fruits? 

a) Twice per day 

b) Once per day 

c) Three to four times per week 

d) Once per week 

e) <Once per week 

25. How often do you eat vegetables? 

a) Twice per day 

b) Once per day 

c) Three to four times per week 

d) Once per week 

e) <Once per week 

26. Do you use more than 1 tbsp. oil when cooking every meal: 

a) Yes 

b) No 

27. How many days do you exercise per week? 

a) Daily 

b) 5 to 6 times per week 

c) 3 to 4 times per week 

d) 1 to 2 times per week 

e) Never 

28. Do you have trouble sleeping? 

a) Yes 

b) No 

29. Do you get more than 8 hours of sleep daily? 

a) Yes 

b) No 

30. Do you experience acid reflux? 

a) Yes 

b) No 
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31. Do you drink more than 2 servings of alcohol per day? 

a) Yes 

b) No 

24 HOUR DIETARY RECALL before lifestyle changes 

32. Breakdown of a typical day: 

TIME TYPE OF MEAL FOODS AND DRINKS CONSUMED 

   

 

LIFESTYLE INTERVENTION 

33. Which nutrition program did you join? 

a) Premium Program 

b) Lifestyle Program 

c) Bronze Program 

d) Consultations only 

e) None  

34. What was your main reason for joining the program? 

a) Tired of taking pills 

b) Increased health complications 

c) Doctor recommended 

d) Family recommended 

e) Saw an advertisement 

f) More health complications arose because of the uncontrolled levels 

a) other 

35. When joining a program, did your values improve after making lifestyle changes from 

the program? 

a) Yes 

b) No 

c) Some  

d) Not applicable 
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36. What was your BMI after the program? 

a) <18.5 

b) 18.5-24.9 

c) 25 to 29.9 

d) >30  

e) Not applicable 

37. Did your values return to normal and your medication reduced or stopped after healthy 

living with the program? 

a) Yes 

b) No 

c) Some 

d) Not applicable 

38. What values do you typically get when checking your fasting blood sugar value: 

a) <100mg/dl 

b) 100-125mg/dl 

c) >126mg/dl 

d) Not applicable 

39. What values do you usually get when checking your blood pressure at home: 

a) <120/80mg/dl 

b) 120-129/80mg/dl 

c) 130-139-80-89mg/dl 

d) >140/90mg/dl 

e) Not applicable 

40. What is your total cholesterol value: 

a) <200mg/dl 

b) 200-239mg/dl 

c) >240mg/dl 

d) Not applicable 

41. Did you continue with the nutrition program for 1-3 months? 

a) Yes 

b) No 
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42. If you didn’t continue with the program for 3 months, what was your reason for stopping 

pre-maturely? 

a) Health maintained 

b) Financial  

c) Lack of support 

d) Other 

43. Did you continue with nutrition consultations after the program? 

a) Yes 

b) No 

44. What helped you to maintain the healthy habits developed to improve your values for 

chronic diseases? Choose all that apply: 

a) Check-up nutrition consultations 

b) Family support 

c) Financial support 

d) Self-motivation 

e) It was difficult to revert to unhealthy habits after developing healthy ones 

f) Other 

45. Were you able to maintain the habits after the nutrition program? 

a) Yes 

b) No 

46. When you started eating using the balanced plate method, did you notice that your mood 

and energy improved? 

a) Yes 

b) No 

47. Which lifestyle changes positively impacted you the most? Choose all that apply: 

a) Eat on time 

b) Include more fruits and vegetables daily 

c) Drink more water 

d) Include herbal tea  

e) Eat Breakfast 

f) Balance plate method 

g) Improve sleep with herbal tea or meditation 



 192 

48. How many servings of fruit and vegetables do you consume daily now? 

a) >Twice per day 

b) Twice per day 

c) Once per day 

d) Three to four times per week 

e) Once per week 

f) <Once per week 

49. Do you get more than 8 hours of sleep daily? 

a) Yes 

b) No 

50. Do you use more than 1 tbsp. oil when cooking every meal now: 

a) Yes 

b) No 

51. How many days do you exercise per week now? 

a) Daily 

b) 5 to 6 times per week 

c) 3 to 4 times per week 

d) 1 to 2 times per week 

e) Never 

52. Do you experience acid reflux after the intervention? 

a) Yes 

b) No 

53. Do you drink more than 2 servings of alcohol per day after making lifestyle changes? 

a) Yes 

b) No 

54. Has your doctor confirmed that your health status improved? 

a) Yes 

b) No 
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PERSONAL VIEWS 

55. Before dietary intervention, did you believe that your values could return to normal with 

nutrition? 

a) Yes 

b) No  

56. Do you think that you can maintain the lifestyle changes long-term with the guidance and 

support from a Registered Dietitian Nutritionist? 

a) Yes 

b) No  

57. Were you taking medication because you thought that it was the solution to your lifestyle 

diseases? 

a) Yes 

b) No  

58. How long were you diagnosed with a lifestyle disease before joining a nutrition program? 

a) <5 years 

b) 6-10 years 

c) >11 years 

59. Remarks about the intervention: ____________________________. 

 

END OF QUESTIONNAIRE.  

THANK YOU. 
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SOAP assessment used by Registered Dietitian Nutritionist 

NUTRITIONAL SCREENING FORM 

SUBJECT 

Personal Data_____________________________________________________________ 

1. Pt. First Name:__________________________ Date: ______ 

2. Email:_________Date of Birth: ______  Age: _________  3.  Sex:  _____ 

4. Marital Status: Single ____ Married _______  

5. Employment Status:  _______________ 

    Occupation: _________________________________________________ 

    c/Diagnosis:_________________________________________________ 

Medication:___________________________________________________ 

Labs:________________________________________________________ 

Pt. Problem:___________________________________________________ 

How long you had the problem: ___________________________________ 

Personal Goal:_________________________________________________ 

 

OBJECT 

Anthropometry__________________________________________________________ 

6. Height:_______.               Weight:________ 

Weight Loss/gain experienced within 6 months:______________ 

Blood Pressure: ________  Sugar: ______ Cholesterol:____ 

 

ASSESSMENT 

Nutrition History_________________________________________________________ 

7. Were you ever referred to a Dietitian for a special diet?  Yes___ No _____.  Did you follow 

the diet?   Yes ___    No ___   Sometimes____.  If no, what challenges did you experience? 

___________________________________________________________________________ 

9. Recently, have you experience any of the following: nausea____ vomiting___  

Diarrhea_________ Constipation_____ change in appetite____ difficulty 

chewing/swallowing_______ 

10. Do you have any food allergies or intolerances? Yes_____ No______  If yes, please state_ 

      Appetite: Good__Fair__Poor  ___ 
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11. What meals do you consume daily? B/fast: ___;    Lunch: ____;   Dinner/Supper:_____;       

      Mid-Am snack: ____;   Mid/Pm snack:___; Night snack: _____.   Total no. of meals:___ 

12.  Do you skip meals?  Yes ___ No:____.  If yes, which meal do you skip and how often?  

 ________________________________________________________________________ 

13.  Do you drink water?  How often___________________________________________ 

15. Within your household, who does most of the cooking? _____________________ 

18. How often do you eat at restaurants or consume take-out or fast food? 

___________________________________________________________________________ 

22. Do you drink alcohol/alcoholic beverages?  _Yes_ No __  If yes, how often? ________ 

23. Do you smoke?   __Yes__  No ___.    No. of cigarettes per day: ___________________ 

25. Do you exercise regularly? __ yes __no__ Sometimes.  If yes, type(s): 

________________________________________________________________________ 

Seasonings: Ketchup__ seasoning_____fresh seasoning______salt______oil Type:______ 

 What meats do you eat?: chicken, fish, lamb, goat, beef, milk, cheese , egg, seafood. 

  

26. 24 Hour Diet Recall: Food data at home (week day) or weekend. 

Time Main Meal Food Items, type & amount 

  
 

  
 

  
 

  
 

  
 

  
 

  
 

  

Fruits:- ________________________________________________________________________________ 

Vegetable:  _____________________________________________________________________________ 

Food likes: ______________________________________________________________________________ 

Food Dislikes: ___________________________________________________________________________ 

 


