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Introduction 
Diabetes is a heterogeneous group of metabolic diseases 

characterized by either insulin resistance or insulin insufficiency. 
Diabetes mellitus is one of the non-communicable diseases that is on 
the rise globally [1]. The incidence is of alarming concern to health 
care providers with the main burden of this disease also affecting all 
developing countries. The number of diabetic patients is estimated to 
reach 300 million by the end of 2025 with dramatic and significant 
impacts mostly experienced in developing countries [2]. Prevalence 
of diabetes mellitus in adults stands at 463 million people globally, 
3.9% in Africa and 1.6% in Uganda [3]. Type 2 diabetes is a chronic 
condition that develops when the body becomes resistant to insulin. 
It should be noted that the exact cause of insulin resistance or 
failure of pancreas to produce enough insulin is unknown, although 
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Abstract
Background: Nutrition knowledge practice, medication and physical 
exercises are the three cornerstones of diabetes management. This 
is because diabetic patients have a major role in the control and 
treatment of type 2 diabetes. This study therefore aimed at assessing 
the effect of nutrition education on the knowledge level and physical 
activity duration among type 2 diabetic patients.

Methodology: One hundred type 2 diabetic patients were randomly 
selected and divided into two groups of intervention and control (50 
patients in each group) to participate in the study. The intervention 
consisted of two educational sessions each for 30 minutes twice 
a week. Data were collected using a pre-tested questionnaire (22 
questions) before and after intervention every after one month 
for a period of four months of intervention. Data was entered and 
analyzed using SPSS software version 21.

Results: The average age of patients was 48 years. Most of the 
patients were females (65.39%) compared to males (34.01%). 
Results further revealed that 41.34% of the patients’ duration of 
diabetes was between 5-10 years; 32.84% had diabetes less than 5 
years, and only 18.63% had diabetes 11-15 years while 7.19% had 
diabetes for more than 15 years. There was a significant (p<0.001) 
increase in knowledge scores (41.26 ± 8.85% to 84.02 ± 5.84%) and 
duration of physical exercises (0.03 ± 0.17 to 17.20 ± 14.61 minutes) 
in the intervention group compared to the control group.

Conclusion: Nutrition education significantly improves diabetes 
nutrition knowledge and duration of physical activity among type 2 
diabetes patients.

Keywords: Nutrition education; Physical activity; Type 2 diabetes 
mellitus

genetics like family history, fat distribution, race or ethnicity and 
environmental factors, such as being overweight and inactive, are the 
contributing factors. The long-term complications of type 2 diabetes 
are diabetic retinopathy, kidney disease (nephropathy), diabetic 
neuropathy, diabetic foot and macrovascular problems.

Type 2 diabetes used to be known as adult-onset diabetes, 
but today more children are being diagnosed with the disorder, 
probably due to the rise in childhood obesity. There’s no cure for 
type 2 diabetes, but losing weight, eating well and exercising can help 
manage the disease. If diet and exercise aren’t enough to manage 
blood sugar well, there is need for diabetes medications or insulin 
therapy. In the management of type 2 diabetes, Diet, physical activity 
and medication are the three cornerstones. However, many diabetes 
patients in Uganda have less dietary knowledge, attitude and practice 
towards the importance of dietary management care [4,5]. Dietary 
knowledge among diabetes type 2 patients is a significant factor to 
improve the dietary pattern, hyperglycemia and the dyslipidemia. 
Therefore, acquisition of nutrition and physical activity knowledge is 
vital in changing the unfavorable dietary pattern and sedentary life 
style among the diabetes patients [6]. With nutrition knowledge and 
positive attitude towards dietary management, diabetes patients may 
control their blood sugar [7,8]. In addition, following proper practices 
to the recommended diet by expert dietician and physical exercises by 
health workers are important in preventing further complications of 
diabetes [9].  According to Gray and Threlkeld [10], emphasis on the 
proper dietary food choices, physical exercises, attitude and practices 
among diabetes patients is important in improving the maximum 
level of dietary knowledge, attitude and practices. In the health care 
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be eaten sparingly (ix) Meal planning using food servings for type 2 
diabetics in addition to calculation of  the glycemic load. The nutrition 
education was also based on the nutritional recommendations of the 
world health organization and American Diabetes Association (ADA) 

[12]. The intervention consisted of two educational sessions, each 30 
minutes twice a week. Data were collected using a questionnaire with 
22 questions in four sections including demographic data, nutritional 
knowledge. Anthropometric data (height, weight and BMI) were 
also determined and recorded on the similar questionnaire. The 
questionnaire was completed before and after intervention by both 
groups. 

Sample size determination

The endocrine unit receives about 500 clients in one month. The 
statistical equation by Dell [14] was modified and used to calculate the 
number of patients who were recruited in the study. 

	

Where:

n=Sample size for each group

Zα=Z-value for type I error (e.g.1.96 at 5% level)

Zβ=Z-value for type II error (e.g. 0.84 at 20% level)

Se=Variance estimate of outcome for intervention group receiving nu-
trition education to promote dietary diversity in addition to the usual 
care given in the endocrine unit.

Sc=Variance estimate of outcome for control group having only 
the usual care given in the endocrine unit without the nutrition edu-
cation promoting dietary diversity.

	

That is n=50 participants

Total population size that was included in the study was 2n=2x50=100 
participants/ patients.

That is 50 patients were randomly recruited as controls while 50 
were also randomly recruited as intervention group. The participants 
who completed the study were 34 of the 50 patients in the intervention 
group and 18 of the 50 patients in the control group.

Determination of nutrition knowledge level of type 2 diabetic pa-
tients
Baseline nutrition knowledge of the type 2 diabetic patients

Assessment of baseline nutrition knowledge level regarding their 
diet and lifestyle was performed by administering an oral nutrition 
examination for nutrition knowledge. This was done to each of the 
participants in the control and intervention group and scores at base-
line were recorded and computed as percentages. Aspects asked in the 
examination included whether patients knew preferred foods for di-
abetics, non-preferred foods, foods that should be frequently eaten, 
foods with nutraceutical values, frequency of physical exercises per 
week. Mean values of nutrition knowledge score were calculated by 

settings, poor dietary knowledge, attitudes and practices among 
diabetes have effects on patients’ care [11]. Type 2 diabetes patients’ 
lifestyle changes regarding dietary pattern, attitude, knowledge and 
practices are vital in the control and management of type 2 diabetes. 
Therefore, understanding the risk factors is an effective way for 
managing type 2 diabetes. The American Diabetes Association (ADA) 
recommends that patients who are diagnosed and are suffering from 
diabetes need to be aware of their nutrition requirement, that is the 
carbohydrates intake should be 45 to 65% of daily total calorie; fats 
25 to 35%. Protein should be 12 -20% of daily calories although there 
may be some differences depending on the status of the patient’s 
health [12]. Dietary knowledge is a vital perspective that assumes a 
major part of dietary information by developing the awareness and 
ultimately the health of the public. Knowledge regarding healthy diet 
and food safety can be a predisposing factor for enhancing the dietary 
patterns, habits and for adopting eating routines among patients with 
diabetes [13]. The knowledge, attitude and practice must be considered 
with a specific end goal to advance the society well-being. The aim of 
this study was to identify the effect of diabetes nutrition education 
on the level of dietary knowledge and duration of physical exercises 
among type 2 diabetes patients.

Materials and Methods
Study area, design and population

A longitudinal cohort non blinded intervention study was 
conducted for five months that is from March to July. In this study, 
100 type 2 diabetes out-patients attending Endocrine unit of Mulago 
National referral and teaching Hospital, Kampala were randomly 
selected by requesting patients to pick a folded piece of paper written 
on either ‘’I’ ’for intervention or ‘’C’’ for control group. Patients were 
then divided into two groups of intervention and control (50 patients 
in each group). To control potential confounding factors, the two 
groups were matched. Although, only 34 and 18 of the 50 patients in 
the intervention and control group respectively completed the study. 
More females than males participated in the study due to the fact that 
females easily respond to health practices and other development 
related activities or programs. Inclusion criteria included; having type 
2 diabetes, aged at least 18 years, attending the diabetic clinic, able and 
willing to perform physical activity for atleast 30 minutes daily during 
the study period. Those excluded from the study included; very ill type 
2 diabetes patients, type 1 diabetes patients, type 2 diabetes patients 
who were not willing to perform physical activity, and all pregnant 
diabetic patients. Those patients who were not willing to participate or 
continue the study were also excluded. The intervention group received 
nutrition education geared towards promoting dietary diversity, 
change in the feeding practices, health lifestyle like physical activity, 
abstinence from alcohol and smoking in addition to the usual care 
(medication and some rudimental teaching about the dos and don’ts 
of diabetes) that was provided in the diabetes clinic.  A health belief 
model was used in this nutrition education and the learning segments 
included; (i) Foods available in Uganda and classification of these 
foods into food groups according to FAO, 2008. (ii) Recommended 
foods and non-recommended foods for consumption by the type 
2 Diabetic persons, (iii) Food preparation and cooking methods 
of foods for type 2 Diabetic patients, (iv) Fruits and preparation of 
fruit juices for consumption by the type 2 Diabetic patients, (v) Meal 
calculation to meet a glycemic load of 50 (fifty) and food choices, 
(vi) Special Nutraceutical foods that improve insulin sensitivity 
among type 2 diabetic persons, (vii) Physical activity performance by 
diabetic patients, (viii) Foods with a zero glycemic index that should 
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adding each individual’s nutrition knowledge score divided by total 
number of patients in the group.

Nutrition knowledge after nutrition education intervention 
through participatory learning

Only patients in the inclusion group received the nutrition 
education intervention. A conversation map for type 2 diabetic patients 
by Healthy interactions [15] was used to help patients get to know of 
risk factors for diabetes, management of the disease, feeding practices, 
healthy foods and non-healthy foods and best lifestyle practices and 
learnt to share information amongst themselves. Nutrition education 
was also performed using a food pyramid, face to face power point 
presentations, food preparation videos and live cooking and physical 
activity demonstrations. During the nutrition education sessions, 
information collected from key informant interview regarding foods 
eaten at baseline was classified into the following categories: low 
glycemic index foods, medium glycemic index foods, high glycemic 
index foods, and low fat foods, medium fat foods and high fat foods.

Oral examination of knowledge grasp at end of study period, scor-
ing and analysis of results

An oral examination was administered at the end of the study 
period and percentages scores for each of the participants in the 
control and intervention group were computed as percentages. The 
oral examination was administered to one individual at a time to 
avoid any confusion. Mean values of nutrition knowledge score were 
calculated by adding each individual’s nutrition knowledge score 
divided by total number of patients in the group. 

Nutrition education theories used in this study

The nutrition education that helped to change the knowledge, 
attitude and behavior of diabetic patients towards dietary diversity, 
lifestyle and feeding practices was based on one theory, the Health 
Belief Model (HBM) by Naghashpour [16] which hypothesizes that 
health-related action depends on sufficient motivation (benefits) to 
make health issue relevant to consumer, belief that one is susceptible 
to the health issue (perceived threat), belief that following a specified 
health recommendation would be useful in reducing or eliminating 
the perceived threat at an agreeable cost. This theory was used 
to inform type 2 diabetic patients that following all the nutrition 
recommendations like diverse diet, observing the glycemic load limit 
of 50 per day for diabetics, taking in water abundantly, performing 
physical activity would help reduce complications of diabetes.

Quality control of collected data and ethical approval 
Quality control of collected data

Patients were asked similar questions many times to check for 
consistency when it came to the key informant interviews. Abrupt 
community visits were performed to check the filling of dietary 
diversity score sheets versus real food eaten and following of 
recommended lifestyle.

Ethical approval and informed consent

The research was approved by the Research and Ethics committee 
of Mulago Hospital and Institutional Review Board of Mulago hospital 
(Protocol MREC 113). Written informed consent was obtained from 
all study participants.

Statistical analysis
Data were analyzed using SPSS (version 21). Student’s t test was 

used to compare the values between the two groups before and after 

intervention. The mean differences of variables were compared by 
paired t-test and p-values less than 0.05 were considered significant.

Results
Social demographic characteristics of type 2 diabetic patients 

Table 1 shows results of socio-demographic characteristics of type 
2 diabetic who participated in the study. The average age of patients 
was 48 (40-51) years. Most of the patients were females (65.39%), 
compared to males (34.01%). On average, 22.88% of the patients 
were married. Findings also showed that 48.37% of patients were self-
employed while only 8.50% were unemployed. In addition, 28.60% 
of patients had tertiary education while 4.25% had pre-primary 
education.

Table 1: Demographic characteristics of diabetic patients in the intervention (n=34) 
and control groups (n=18).

No. Variable Control group (%) Intervention group (%)

1. Age (years) 48.44 46.76

2.

Sex

Male 33.33 34.69

Female 66.67 64.10

3.

Education level

Pre-primary 5.56 2.94

Primary 11.11 11.76

O-Level 16.67 17.65

A-level 16.67 14.71

Tertiary institution 27.78 29.41

University 22.22 23.52

4.

Occupation status

Self-employed 55.56 41.18

Unemployed 11.11 5.88

Civil servant 22.22 35.29

Retired 11.11 17.65

5.

Marital status

Married 22.22 23.53

widows 16.67 32.35

widowers 11.11 11.75

Divorced 66.67 23.53

Risk factor profile of diabetic patients in the case and con-
trol groups 

Results of risk factor profile of diabetic patients are presented in 
Table 2. Exactly 40.83% of patients had knowledge regarding diabetes. 
Results further revealed that 41.34% of the patients’ duration of diabe-
tes was between 5-10 years; around one third of the patients (32.84%) 
had diabetes less than 5 years, and only 18.63% had diabetes 11-15 
years while 7.19% had diabetes for more than 15 years. The family his-
tory of diabetes was positive in 19.44% of the patients. The majority of 
patients were non-smokers (94.45%) while smokers were 5.56%. The 
average BMI of patients was 27.50 kgm-2.

Nutrition knowledge among type 2 diabetes before and after 
intervention in the intervention and control groups

Percentages of correct answers for each knowledge category are 
presented in Table 3. Results indicated that; at baseline, half (50%) 
of the patients were able to identify the kind of spices that must be 
put in food daily for patients with diabetes. On the other hand, only 
45% of patients were able to identify the type of fruits which must be 
eaten per day by diabetic patients and the method of preparation. At 
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baseline, none (0%) of the patients were able to answer correctly the 
type of vegetables with a nutraceutical value that must not miss on 
their daily menus and the frequency of their meals. However, at the 
end of the intervention, the intervention group showed a significant 
improvement (P <0.001) from 41.26 to 84.02% in their knowledge 
regarding foods and food preparation compared to the control group 
which had no significant change (P= 0.311) that is from 40.72% and 
41.26 %.

Scores for nutrition knowledge and physical exercises among 
type 2 diabetes patients

The scores for nutrition knowledge among type 2 diabetes patients 
before and after intervention in the intervention and control groups 
are presented in Table 4. Findings indicated that nutrition knowl-
edge at baseline was 40.72% and 41.26 % for control and intervention 
groups respectively. Results further revealed that there was a signif-
icant increase in diabetes knowledge score among the intervention 
group patients from 41.26 to 84.02%. On the other hand, the physical 
activity duration significantly increased from 1.7 to 10 minutes per 
day in the control group and 0.03 to 17.20 minutes in the intervention 
group. 

Discussion
The average age of patients was 48 years and 28.60% of patients had 

tertiary education while 4.25% had pre-primary education. Therefore, 
level of formal education of patients with type 2 diabetes strongly 
influenced the assimilation of information provided in this study. Age 
was also strongly associated with how much information patient was 
able to grasp and remember. Continuous education on recommended 
dietary practices was noted as important.

The results of this study showed that nutrition education 
significantly increased the nutrition knowledge and duration physical 
exercises among type 2 diabetes patients. The intervention group 
showed a significantly higher (p<0.001) level of nutrition knowledge 
and improvement in the time spent doing physical exercises than 
the control group at the end of the study. Since the importance of 
education depends upon its behavioral impact [16], the Health 
Belief Model (HBM) was used for increasing the impact of nutrition 
education in this study. Thus following the nutrition recommendations 
that were employed in this study helped improve the outcomes which 
would also eventually result in improved treatment outcomes of type 
2 diabetes. Similar studies by Kumari [17] in India; Oosthuizen [18] 
also revealed that nutrition counseling improved significantly the 
mean score of nutrition knowledge among diabetic patients. There is 
no study that has reported results different from the above studies. 
Therefore, equipping patients with nutrition knowledge is important 
in diabetes management because patients have a major role in self-
control and treatment of type 2 diabetes, so knowledge of different 
aspects of the disease especially diet therapy is very important. 

Findings from this study indicated that type 2 diabetics had poor 
dietary knowledge and knowledge related to diabetic diet (<50%) as 
reported in Table 3. A study conducted in Iran [19] reported that type 
2 diabetics had average knowledge regarding dietary management 
while that reported by Sami [20] in Kingdom of Saudi Arabia (28.57%) 
is as poor as that observed in this study.

In addition, nutrition education significantly increased the level 
of physical activity. Physical activity  in this study it included all 
movements that increased energy use, whereas exercise was planned, 
structured  physical activity.  In this study walking 30 minutes daily 
was considered as the only acceptable physical activity and if any 
one decided to go to gym that was not counted as physical activity 
fit for patients with type 2 diabetes. Walking was considered because 
it relied on the principal that when one walks he or she burns the fat 
and when somebody runs, glucose and phosphocreatine are burnt in 
the muscles and joints [21] and yet these highly need the glucose and 
phosphocreatine in their muscles and joints in order to be active and 
flexible given the fact that these patients have insulin resistance. 

Table 2: Risk factor profile of diabetic patients in the case (n=34) and control (n=18) 
groups.

Table 3: Correct responses for dietary knowledge of type 2 diabetic patients per knowl-
edge category by 52 patients at baseline.

No. Variable Control group, n (%) Intervention group, n (%)

1. Knowledge regarding diabetes 40.39 41.26

2.

Duration of diabetes

<5 years 06 (33.33) 11(32.35)

5-10 years 08(44.44) 13(38.24)

11-15 years 03(16.67) 7(20.59)

>15 years 01(5.56) 03(8.82)

3.

Family history

Yes 04(22.22) 06(16.65)

No 14(77.78) 28(82.35)

4.

Smoking 

Yes 02(11.11) 0(0)

No 16(88.89) 34(100)

BMI (kgm-2) 27.22 27.77

No. Knowledge category
Correct 

answer (%)

1 Outline 5 vegetables that should be eaten by patients with diabetes 33

2
What type of cooking oil can be used by patients with diabetes and in 
what amounts?

00

3
What type of vegetable must not miss on the daily menu of patients 
with diabetes?

00

4 What kind of spice must be put in food daily for patients with diabetes? 50

5 What kind of tea spice is put in water and taken as a filtrate? 00

6 How is cinnamon prepared for consumption by patients with diabetes? 00

7
What type of milk should be taken by patients with diabetes and in 
what amounts and frequency per week?

00

8 Is it right for diabetics to take soda? If so when? 20

9
How much water should a diabetic take per day and how many times 
per day and per week?

35

10 How is chicken prepared at home to be fit for consumption? 30

11 If a patient wants to eat meat, how should it be prepared? 10

12 How are vegetables prepared to be fit for diabetic patients? 10

13 How are fruits prepared to be fit for consumption by diabetic patients? 10

14 Is it good for diabetic patients to eat ghee? 05

15
What type of alcohol should a diabetic only take if that patient feels he 
or she cannot do without alcohol?

00

16 Which fruits must be eaten per day by diabetic patients? 45

17 Which fruits are good for hypertensive patients? 15

18 What type of salt is good for patients with diabetes and hypertension? 12

19 What type of posho should be eaten by patients with diabetes? 15

20
How many times should a diabetic eat meat? And in what amounts and 
frequency per week?

00

21 Outline low glycemic load foods that you can tell your neighbor to eat 00

22
What type of physical activity is best for patients with diabetes and 
hypertension?

30
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Among diabetics, fat accumulation is a more serious problem 
than high blood sugar because it causes atherosclerosis resulting in 
escalating blood pressures, more fatty degeneration of organs like the 
liver to worsen insulin resistance so when a patient walks the fat is 
burnt to help control the above complications of type 2 diabetes. In 
this study, the intervention group that received the nutrition education 
understood it clearly that physical activity is done regularly and that 
nutrition is incomplete without physical activity. Fat tissue reduction 
is an essential component of the successful management of type 2 
diabetes. Studies have shown that people who exercise have a higher 
reduction in fatty tissue than those who only follow a diet. Among 
Type 2 diabetes patients whose insulin is resistant, walking makes their 
insulin more effective because the beta cells become active and use 
the glucose more effectively. Exercise improves blood glucose control 
in type 2 diabetes, reduces cardiovascular risk factors, contributes to 
weight loss, and improves well-being. Exercising can also help people 
with type 2 diabetes to avoid long-term complications, especially heart 
problems by burning visceral fat. The significant (p<0.001) increase in 
the physical activity levels among the intervention group was probably 
due to understanding the benefits of exercise. The effort of adequate 
intensity - low or moderate - promotes fat burning and weight loss 
[22]. Also, glucose control is improved, tissue insulin sensitivity is 
increased, and HbA1c levels in the blood is decreased Due to glucose 
metabolism, more glucose was increasingly pumped into the muscle 
cells and joints as a result of reduction in insulin resistance following 
burning of fats during walking. A study done in Hathras City, India 
[23] showed that nutrition education significantly increased physical 
activity performance by obese females.

Conclusions
Type 2 diabetics patients have an overall inadequate dietary 

knowledge filled with superstitions and perform less physical 
activity. The results of this study showed that a nutrition education 
program based on HBM had positive impact on the knowledge level 
and physical activity duration of type 2 diabetes patients. Therefore, 
a proper diet and increased physical activity are effective in the 
prevention and treatment of insulin resistance and pre-diabetes, 
which usually prevents the development of the disease. HBM-based 
strategies can be recommended as effective communication channels 
to improve dietary knowledge and physical activity among diabetes 
patients.
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