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Abstract 

The use of food demonstration combined with a personalized meal plan is an effective but neglected method of dietary 
education for diabetic patients. This study aimed to ascertain the consequences of using food demonstrations to 
evaluate their effectiveness on glycemic control. Using a quasi-experimental design, Rivers State University Teaching 
Hospital (RSUTH) and University of Port Harcourt Teaching Hospital (UPTH) were selected as the Control and 
Experimental groups respectively.  Although 180 patients were enrolled, 162 were analyzed. The Control Group (CG) 
received a personalized meal timetable, and 2 weekly phone calls follow-up but the Experimental Group (EG) in addition 
to what CG received, got diet education using food demonstrations. Data was collected using a semi-structured 
interviewer-administered questionnaire. The statistics analysis was conducted using SPSS version 22 statistical 
software with a p-value of <0.05 regarded as significant. Patients' HBA1C, was assessed at baseline, three months, and 
six months (P1, P2 & P3). At P1, EG and CG had HBA1C values of 10.2±3.0 and 10.0±3.0 (P =0.616), HBA1C at P2 (EG: 
8.5±1.4; CG: 9.3±2.3) P= 0.012. At P3 (EG: 6.6±0.8; CG: 8.1±1.8), P=0.160. Due to the dietary educational program using 
food demonstrations, participants in the experimental group had improved HBA1C levels by the end of the study. 
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1. Introduction

Although dietary education using various nutrition education models is commonly used for educating diabetic patients, 
the prevalence of diabetes mellitus continues to increase [1] [2]. People all over the world have in years past developed 
unique indigenous healing traditions in line with their culture and beliefs for the satisfaction of the health needs of their 
community members [3]. Hence, The World Health Organization is supporting research into alternate therapies for 
diabetes because of issues connected with insulin and the adverse effects of currently available synthetic oral glucose-
lowering medicines. Furthermore, the aspect of natural antioxidants and free radicals in regulating disease and 
maintaining health is also of outstanding scientific interest [4]. 

Diet is one of the key risk factors of Type 2 Diabetes Mellitus (T2DM) because many nations have experienced dietary 
changes favoring increased calorie consumption due to urbanization and economic expansion [5]. Hence, dietary 
management is a key cornerstone modality in the attainment of good glycemic control in T2DM. Of course, dietary 
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management of T2DM aims to improve overall health by achieving and maintaining optimal nutritional status, attaining 
good glycemic control, and preventing acute and long-term complications of T2DM. In addition, most diabetes 
guidelines recommend starting medication only after making nutritional and physical activity lifestyle adjustments; 
however, this approach is not usually implemented globally in practice [6].  

Dietary management of Diabetes Mellitus (DM) can help improve elevated HbA1c levels. Consequently, the patients 
could be protected from developing problems associated with diabetes. Recently, increased HbA1c levels have also been 
identified as one of the primary risk factors for developing microvascular and macrovascular problems [1]. According to 
Wattana, et al, [7], the understanding and practice of dietary management of diabetes is an important part of care for 
better glycemic control and higher quality of life. Furthermore, more knowledgeable people with diabetes have a better 
attitude toward the management of their conditions [8].  

Globally, over centuries, people have developed unique indigenous healing traditions adapted from and defined by their 
culture, beliefs, and environment, which satisfy the health needs of their communities [3]. The World Health Organisation 
(WHO) is therefore encouraging research into alternative treatments for diabetes because of problems associated with 
insulin and the toxic effects of currently available synthetic oral glucose-lowering agents.  

More than 5 million Nigerians suffer from diabetes, which is associated with high rates of morbidity and death in the 
country [9]. The prevalence rate of T2DM varies annually and regionally, despite a rise in the adult population in Nigeria 

[10]. According to the federation, Nigeria has 1.7 million cases of diabetes, making it the country with the greatest number 
of cases overall in West Africa [11].     

Despite the essential role dietary educational programs play in the nutritional management of T2DM, little is known 
about their practices in Rivers State, Nigeria. Meanwhile, Nigerians living with T2DM are likely to have insufficient 
information about diabetes, poor dietary management, and higher morbidity/mortality [12] [13]. For example, up to two-
thirds of patients with diabetes in Nigeria have uncontrolled blood glucose [14] [15]. 

According to Chinenye [9], various dietary meal planning tools such as the food pyramid, plate model, and food exchange 
system techniques like carbohydrate counting and glycemic index are recommended in the management of diabetes 
mellitus.  Considering that this project's qualitative approach aims to reduce stress levels associated with strict diets, 
we opted for practical food demonstration using both cooked and raw food items during dietary education.  

Thus, conducting a study to demonstrate the influence of using food demonstration during a dietary educational 
program to find out its effect on glycemic control of diabetic patients is significant in alleviating the challenges of 
diabetes. This study aims to investigate the effect of diabetes dietary education programs on the glycemic control levels 
of diabetic patients before and after the intervention.  

2. Material and methods 

2.1. Study Design 

For this study, a quasi-experimental study design was used. This study featured pre-intervention and post-intervention 
assessments between two cohorts of patients diagnosed with Type 2 diabetes mellitus (DM). A total of 162 individuals 
living with Type 2 DM participated in the study, drawn from two leading tertiary health institutions in Port Harcourt, 
Nigeria. Ethical approval was obtained from the University of Port Harcourt (UNIPORT) and the University of Port 
Harcourt Teaching Hospital (UPTH), along with the Rivers State University Teaching Hospital (RSUTH). For this 
investigation, RSUTH acted as the control group, while UPTH was assigned as the experimental group, ensuring a 
comprehensive and thoughtful examination of the intervention's effectiveness. Participants in the experimental group 
were given personalized meal plans and a dietary education program featuring practical food demonstrations. They 
also received  follow-up phone calls every two weeks to monitor their adherence to the meal plans. In contrast, the 
control group received personalized meal planning and the same follow-up calls, but their dietary education program 
did not include practical food demonstrations. The main outcome evaluated in the study was glycosylated hemoglobin 
levels (HbA1c). 

2.2. Study Area 

The study took place in tertiary hospitals in Port Harcourt, Rivers State, Nigeria. 
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2.2.1. Study Population 

Patients with the age limits of 18 years and older with Type 2 Diabetes mellitus who were enrolled in tertiary hospitals 
in Rivers State, Nigeria, were included in the target population. This must be patients who met the specified inclusion 
and exclusion criteria.  

2.2.2. Inclusion Criteria 

• Participants had to be verified T2DM patients with an HbA1c that was higher than normal (7%) for a minimum 
of one year.  

• Patients attending certain hospitals' endocrinology clinics  

2.2.3. Exclusion Criteria 

• Patients who did not follow through on the instructions.  
• Patients who were involved in other initiatives. 

2.3. Sample Size Determination 

The sample size was determined using a formula specifically designed for comparing outcomes between two 
independent proportions. The study aimed for a statistical power of 85%, to achieve a 25% reduction in the prevalence 
of suboptimal glycosylated haemoglobin (HbA1c) levels. Research conducted by Adebisi and colleagues indicated that 
64% of patients with type 2 diabetes mellitus in Ilorin, Nigeria—a city situated in the southwest—had HbA1c values 
exceeding the normal threshold set at >7.2% for this study. 

 n=
2(𝑍∞ +𝑍β)2 𝑝𝑞

(p1−p2)2
 was used in calculating the sample size with n=required sample size, Z∞ = standard normal deviate 

corresponding to a level of significance of 95% = 1.96 9, Zβ = standard normal deviate corresponding to a power of 85% 
= 1.03 9, P1= prevalence of HbA1c greater than 7.2. (= 64% in the control group; the present prevalence of suboptimal 
HbA1c) It was hypothesized that the Experimental would reduce the proportion by 25%, And P2= reduction in the 
proportion of HbA1c greater than 7.2 = 64% – 25% = 39% (i.e. prevalence/proportion expected in the experimental 
group) 

An allowance of 15% was made for dropouts; 15% of 72 = 10.8. The final sample size = 72 + 10.8 = 83 per group. Hence, 
at least 83 participants for each of the control and experimental groups were recruited to participate in the study. 

2.4.  Sampling Technique 

A two-stage sampling technique was employed in the execution of this study. 

2.4.1. Stage One 

Determining the Experimental (Experimental) and Comparison (Control) Groups. 

The participating health institutions were designated as either experimental or control groups. Specifically, a coin-
tossing technique was used in assigning the University of Port Harcourt Teaching Hospital (UPTH) as the Experimental 
hospital, while the Rivers State University Teaching Hospital (RSUTH) served as the control hospital. 

2.4.2. Stage Two 

A purposive sampling technique was utilized to recruit participants for the study. The researcher interacted with 
diabetic individuals at the diabetes clinics of both selected health institutions (the experimental and control groups) on 
multiple occasions. After thoroughly explaining the study's purpose and procedures, individuals who showed interest 
and met the inclusion criteria were recruited.  The researcher collected the names, phone numbers, and contact details 
of support persons. The baseline recruitment process unfolded over approximately two consecutive months in both 

hospitals. 

2.5. Data Collection Process 

The data collection occurred in three distinct phases: the before-intervention/recruitment phase (P1), the intervention 
phase (P2), and the after-intervention phase (P3).  
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2.6. Before Experimental/Recruitment Phase (P1) 

2.6.1. Research Assistants 

In the before-intervention/recruitment phase (P1), six final-year nursing students, trained by the researchers, assisted 
with data collection across the selected health institutions. Each research assistant received comprehensive training in 
the specific aspects they were tasked with during the study. The questionnaire items were thoroughly explained, and 
the importance of maintaining objectivity was strongly emphasized.  

Pre-intervention data were gathered from study participants in both the experimental and control groups who met the 
inclusion criteria. 

2.6.2. Dietary Intervention Phase 

At the diabetes clinics where the experiment took place, four registered dietitians worked together to create 
personalized one-week meal plans tailored to the food preferences of each patient. Patients were also informed about 
alternative food options in case they could not obtain the items specified in the meal plan. Nutrition health talks were 
conducted using food items for demonstration purposes. Additionally, bi-monthly follow-up calls were carried out to 
assess adherence to the meal plans, allowing for adjustments to be made if any issues or concerns regarding compliance 
arose. 

2.7. Experimental Group Bundle 

In this study, the experimental group was provided with a personalized meal schedule utilizing foods from the Diabetic 
exchange list (Exchange diet). This system, originally designed to assist diabetic patients in monitoring their 
carbohydrate intake, facilitates meal planning by estimating key macronutrients that influence post-meal blood sugar 
levels. The most significant revision of these lists was published in 1976, aiming to enhance caloric content accuracy, 
encourage fat modification, and enable individualized meal plans within the exchange framework. 

The caloric intake for patients was carefully regulated, varying from 1200 to 2500 kcal daily depending on their specific 
nutritional needs. After calculating BMI, obese patients were restricted to approximately 1000-1200 kcal per day. 
Overweight individuals received approximately 1200-1500 kcal each day, those with a normal weight consumed around 
1600-2000 kcal daily, while underweight patients were allocated roughly 2000-2500 kcal per day. 

2.8. Bi-Monthly Phone Call Follow-up 

Participants received phone calls every two weeks to monitor their adherence to the meal plans. In cases where the 
participants were unreachable by phone, we contacted them through the phone numbers of their caregivers or spouses, 
or WhatsApp. The primary objective of these calls was to assess how well the participants were following the meal plans 
and to address any issues or complaints they might have had. Adjustments were made to the meal plans for some 
patients, while others who were struggling to comply were encouraged to adhere more closely to the guidelines. 

2.9. Food Demonstration 

During the dietary education phase, dietitians and research assistants utilized both cooked and raw food items to 
demonstrate appropriate serving sizes to the diabetic patients. The purpose of displaying the foods was to help them 
visualize the portion sizes that would be suitable for their dietary needs. Photographs of the raw food items used during 
the health talk can be found in the appendices. 

2.10. Control Group Bundle 

The control group received the same treatment as the experimental group, excluding the food demonstration. 
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3. Result 

Table 1 shows a significant difference in the smoking habits of the respondents p=0.013, 6(7.4%) of the respondents in 
the experimental group smoked compared to 0(0.0%) of the respondents in the control group. 

The result showed no significant difference in the pattern of exercise p=0.079, pattern of fruit consumption p=0.637 
and family history of diabetes p=0.059 

Table 1 Social and Lifestyle History of the patients in Experimental and Control groups 

Variable Experimental n=81 Control n=81 X2(P-value) 

Exercise daily    

Yes 39(48.1) 28(34.6) 3.080(0.079) 

No 42(51.9) 53(65.4)  

The pattern of fruit consumption    

Everyday 41(50.6) 44(54.3) 0.223(0.637) 

Not everyday  40(49.4) 37(45.7)  

Smoke     

Yes 6(7.4) 0(0.0) 6.231(0.013) 

No 75(92.6) 81(100.0)  

Family history of diabetes     

Yes 44(54.3) 32(39.5) 3.569(0.059) 

No 37(45.7) 49(60.5)  

 

Table 2 Weight of the Respondents at Initial Time, 3 Months and 6 Months 

Variable Experimental n(%) Control n(%)  t(P-value) 

Initial weight  69.6±6.3 74.0±13.0 3.193(0.002) 

Weight at 3 months 69.4±7.6 72.2±6.4 2.579(0.011) 

Weight at 6 months 68.0±10.8 74.4±6.6 4.652(<0.001) 

Height  1.7±0.1 1.6±0.1 1.647(0.102) 

Table 2 showed a significantly different weight p<0.002 in the initial weight among the experimental 69.6±6.3 and the 
control group 74.0±13.0. The difference in their weight was also significant at 3 months and 6 months 

Table 3 BMI of the respondents at the Initial Time, 3 Months and 6 Months 

Variable Experimental n (%) Control n (%)  t (P-value) 

Initial BMI  25.2±2.7 27.8±6.7 3.198(0.002) 

BMI at 3 months 25.2±3.8 27.0±4.2 2.943(0.004) 

BMI at 6 months 24.8±5.3 26.9±6.6 2.232(0.027) 

Results from Table 3 showed a significantly different BMI of p<0.02, p<0.004, and p<0.027 in the initial, third month, 
and sixth months.  
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Table 4 HBAIC of the respondents at the Initial Time, 3 Months and 6 Months 

Variable Experimental n(%) Control n(%)  t(P-value) 

Initial HBAIC 10.2±3.0 10.0±3.0 0.503(0.616) 

HBAIC at 3 months 8.5±1.4 9.3±2.3 2.535(0.012) 

HBIC at 6 months 6.6±0.8 8.1±1.8 6(.923(0.160) 

Table 4 showed a significantly different HBAIC p<0.012 in the third month among the Experimental 8.5±1.4 and the 
control group 9.3±2.3 The difference in their HBAIC after 6 months was not statistically significant. 

4. Discussion of Findings 

4.1. Social and Lifestyle History 

Results from the study show that the majority (48.1%) of the participants in the Experimental group exercised daily 
compared to the participants in the control group. This difference was, however, not statistically significant. For the 
family history, findings from this study showed that the majority of the participants 54.3% had a family history of 
diabetes. This agrees with a study by Ndetei et al, [16], which showed that between 60% and 68.8% of diabetic patients 
have at least one family member with a history of diabetes. However, although most of the patients in the experimental 
groups had a family history of diabetes, the better HBA1C result obtained from this study shows that diabetic patients 
with a family history of diabetes can still have better HBA1C outcomes if they adhere to the dietary educational 
programs. 

4.2. Glycemic control of DM patients. 

The HbA1c was obtained from the patients who knew their values, the patient's files, and from the lab where the test 
was conducted for patients who could not afford the test using reagents to measure the glucose control. At baseline, the 
mean HbA1c values of patients in the experimental and control groups were 10.2% and 10.0%, respectively. However, 
these values are comparable to those obtained from a study by Adebisi et al, [17] in hospitals in North Central, Nigeria. 
The author reported a mean HbA1c value of 8.0%, indicating inadequate control. Conversely, compared to the current 
study, a larger percentage of diabetes patients had inadequate glycaemic control in the Adebisi et al, [17] study. A mean 
value of 8.3% was reported by the authors of a later study that included seven tertiary hospitals across Nigeria's six 
geopolitical zones. Given that the normal/recommended HbA1c value is 7%, these values indicate that additional 
interventions are needed to improve the glycemic control of DM patients [18].  Significantly, glycaemic control improved 
for participants in the experimental group of this study, declining by 1.7 % and 3.6 % by three and six months after the 
intervention, respectively.   

Moreover, a multicenter study by Chinenye et al, [18], [19] found that 32.4% of DM patients had a normal HbA1c level, 
using 7% as the cut-off point, whereas Adebisi et al, [17] reported that only 36.6% of DM patients had a normal HbA1c 
level, based on a cut-off point of 7.2%. This percentage is extremely similar to what was observed in the study's 
experimental group of patients (32.7%).  

The experimental group's improved glycaemic control is consistent with the results of a one-group before-test and after-
test experimental study conducted by Hu et al, [5]. The results are likewise comparable to those of Gherasim et al, [20].  

Furthermore, six months after the intervention, the patients in the experimental group still had a decrease in their 
glycaemic control. This result is consistent with the findings of Gherasim et al, [20] and Pamungkas et al, [21]. There was 
no discernible difference between the HbA1c levels of patients in the experimental and control groups in the sixth month 
after the intervention. The baseline incompatibility made it difficult to have a significant difference between the 
experimental and control groups, even though the HbA1c level of patients in the experimental group decreased 
significantly after the intervention. However, studies by Williams et al, [22]. and Wichit et al, [23].  revealed that a diabetes 
educational intervention did not significantly alter the HbA1c of a group of diabetes patients, which is similar to the 
results of this study.   

According to the authors, there is a correlation between a decrease in HbA1c value of as little as 1% and a decreased 
likelihood of developing complications related to diabetes mellitus (DM) [24]. [25]. Additionally, it has been reported that 
achieving an HbA1c level of 7% or lower is associated with a decrease in microvascular complications [22].   
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5. Conclusion 

In the experimental group, patients' HbA1c levels significantly decreased after six months, while those in the control 
group did not experience much decrease. This may also serve as motivation for them to change their lifestyle to delay 
the onset of type 2 diabetes. Most significantly, the patients' levels of glycosylated hemoglobin were significantly 
reduced as a result of the intervention.  
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