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Abstract

Background: Consumption of a varied diet reduces the risk of
developing a deficiency or excess of any one nutrient.One of the
three corner stones of diabetes management is diet and therefore,
dietary diversity is key among diabetes patients.

Objective: The objective of this study was to establish the impact
of nutrition education on the Dietary Diversity Scores (DDS) among
type 2 diabetes patients.

Methods: Kant et al method was used for scoring dietary diversity.
Data were analyzed using the Statistical Package for Social Sciences
(SPSS version 21). Pair sample t-test was used to compare total
DDS after and before nutrition education. P<0.05 was considered as
statistically significant.

Subjects: 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. Data were collected
using a pre-tested questionnaire before and after intervention every
after one month for a period of four months of intervention.

Results: The average age of patients who participated in the study
was 48 (40-51) years. Most of the patients were females (65.39%),
compared to males (34.01%). At the end of the study period of four
months, DDS in the control group decreased from 40.08% to 38.49%
(p=0.064) while in the intervention group, DDS increased from 35.30
% to 54.20% (p<0.001).

Conclusion: Dietary diversity increased after nutrition education
among type 2 diabetes patients.

Keywords: Dietary assessment; Dietary diversity score; Nutrition
education; Type 2 diabetes

Introduction

Diabetes is a major problem of public health concern, long-term
condition with a major impact on socioeconomic development of in-
dividuals, families and societies worldwide. The global diabetes preva-
lence in 2019 was nearly half a billion people (463 million adult people
aged 20-79 years) accounting for 9.3%, estimated to rise to 10.2% (578
million) by 2030 and 10.9% (700 million) by 2045 [1]. Diabetes is re-
ported as among the top 10 causes of global death in adults, and was
estimated to have caused four million deaths in 2017. In 2017, global
health expenditure on diabetes was estimated to be USD 727 billion.
Over the past three decades, there has been a steady increase in the
prevalence of diabetes globally but with rapid increase evidenced in
low- and middle-income countries. According to [2], it is estimated
that about 80% of all new incidence of diabetes will occur in develop-
ing countries by 2025. In 2019, there were estimated to be around 592
million deaths among those aged 60 years and younger due to diabe-
tes in South East Asia. South America and Central America had the
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lowest number of diabetes-related deaths that year [3]. The increase in
the prevalence of diabetes is associated with factors such as popula-
tion overgrowth, urbanization, aging, physical inactivity, and obesity.
On the other hand, diabetes coexists with many risk factors related
to Cardiovascular Diseases (CVD) and other metabolic syndromes.
This therefore, calls for proper management and diagnosis of related
diseases. Dietary management of diabetes mellitus is one of the pillars
that has been widely in the Ugandan health care centers and hospi-
tals. Food choices among diabetes patients is of great concern as it
has impact on Body Mass Index (BMI) which is a potential risk indi-
cator of type 2 diabetes mellitus. According to Uganda Demographic
and Health Survey (UDHS) of 2016, it was reported that 9% of adult
males and 24% adult women were overweight or obese (BMI 2 25)
[4]. Therefore, controlling BMI is one of the key measures for glyce-
mic control among patients with type 2 diabetes mellitus. In order to
maintain normal weight, consumption of diverse food stuffs and serv-
ings in all food groups is recommended [5]. On the other hand, the
quality of the diet consumed by diabetes patients is crucial. Therefore,
assessing the diet quality of individuals with diabetes is beneficial for
the development of an effective diabetes management intervention,
which entails a proper evaluation of their dietary status, particularly
for secondary and tertiary prevention to decelerate the worsening of
various diabetic complications. To assess the quality of a diet, Dietary
Diversity Scores (DDS) are used. To assess the DDS according to US
Department of Agriculture’s food guide pyramid, five main groups,
including grains, vegetables, fruits, meat, and meat substitutes and
dairy products are used, and each of these five groups is divided into
several subgroups [6]. In several studies that have been conducted, it is
reported that better dietary status showed a remarkable range in pro-
tective effects towards health outcomes of diabetes patients. Therefore,
this study aimed to assess the effect of nutrition education on dietary
diversity scores among type 2 diabetes patients.
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Methodology
Design and subjects

A longitudinal cohort non blinded intervention study was
conducted from March 2012 to July 2012. In this study, 100 type 2
diabetes out-patients were randomly selected and divided into two
groups of intervention and control (50 patients in each group). To
control potential confounding factors, the two groups were matched
i.e. patients with very similar physiological status were included in the
study. Although, only 34 and 18 of the 50 patients in the intervention
and control group respectively completed the study (Figure 1). Most
of the patients were doing seasonal businesses and could not afford
to stay near the hospital while others in the intervention group
after getting better, they went back to the villages. 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. This was based on the nutritional recommendations of the
world health organization and American Diabetes Association (ADA)
[7]. The intervention group received 2 diabetes nutrition education
sessions each 30 minutes a day twice a week. The health belief model
by Hochbaum et al. (1950) ,which hypothesizes that health-related
action depends on sufficient motivation (benefits) to make health
issue relevant to consumer was used during nutrition education to
promote consumption of a diverse food group diet consisting of
Cereals; Vitamin A rich vegetables and tubers; White roots and tubers;
Dark green leafy vegetables; Other vegetables; Vitamin A rich fruits;
Other fruits; Organ meat; Flesh meat; Eggs; Fish; Legumes, nuts and
seeds; Milk and milk productsbut with observance of non-health oils
and fats. The study involved use of various learning objectives. The
learning materials included a conversation map for type 2 diabetics,
various food samples, food preparation video compact discs, kitchen
ware.

Sample size calculation

The statistical equation by Dell (2002) was modified and used to
calculate the number of patients who were recruited in the study.

(Se2- Sc2)2

Where:

n=sample size for each group

Za=Z-value for type I error (e.g.1.96 at 5% level)
ZB=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 education
promoting dietary diversity.

Figure 1: Flow chart of participants that participated in cohort study.

A similar study called “Diet or diet plus physical activity versus
usual care in

Patients with newly diagnosed type 2 diabetes: The Early AC-
TID randomized controlled trial” was used to get the values of Se of
HbAIC equal to 1 and Sc of HbA1C equal to 1.02 (Andrews, 2011).

Values of HbAIC in the above study were used to calculate the
sample size as below.

(-0.0404)2
That is n= 50 participants

Data collection

Demographic characteristics of type 2 diabetes patients; gender,
age, education, marital status having risk factors of diabetes (smoking,
type 2 diabetes mellitus), having a history of diabetes among family
members, were completed in a pre-tested questionnaire form. Weight
was measured using digital scale with accuracy nearest to 0.1 kg and
minimal clothes. Height was also measured by a stadiometer with
0.1 cm accuracy. BMI was calculated by dividing weight (kg) by the
square of height (m). These measurements were conducted two times
for those who were able to complete the study; once before and once
after the intervention period. The intervention group received nutri-
tion 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 that was pro-
vided in the diabetes clinic. This was based on the nutritional recom-
mendations of the world health organization and American Diabetes
Association (ADA). The intervention consisted of two educational
sessions each 30 minutes every week. The IDDS was conducted ac-
cording to the method described by [8,9] with some modifications.
The DDS of an individual was got by counting number of food groups
consumed by an individual divided by 14 and a percentage computed
[10]. A Saturday was chosen by consensus because that was the day
when patients were to be free and therefore do correct recording of
the foods eaten. Mean values of DDS were calculated by adding each
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individual’s DDS divided by total number of patients in the group.
Patients were asked similar questions many times to check for consis-
tency Abrupt community visits were performed to check the filling of
dietary diversity score sheets versus real food eaten and following of
recommended lifestyle.

Statistical analyses

Data were analyzed using SPSS (version 21). Student’s t test was
used to compare the values between the two groups before and af-
ter 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 and some risk factors
of type 2 diabetes patients in the intervention and control
groups

Table 1 shows results of socio-demographic characteristics some
risk factors of type 2 diabetic patients attending the Diabetes Clinic of
the Endocrine Unit, Mulago Hospital who participated in the study.
The average age of patients was 48 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. The family history of diabetes was positive in
19.44% of the patients. The majority of patients were non-smokers
(94.45%) while smokers were 5.56% Table 2.

No. Variable Control group (%) Intervention group (%)
1. Age (years) 48.44 46.76
Sex
2. Male 33.33 34.69
Female 66.67 64.10
Education level
Pre-primary 5.56 2.94
Primary 11.11 11.76
3. O-Level 16.67 17.65
A-level 16.67 14.71
Tertiary institution 27.78 29.41
University 22.22 23.52
Occupation status
Self-employed 55.56 41.18
4. Unemployed 11.11 5.88
Civil servant 22.22 35.29
Retired 11.11 17.65
Marital status
Married 22.22 23.53
5. Widows 16.67 32.35
Widowers 11.11 11.75
Divorced 66.67 23.53
Family history
6. Yes 22.22 16.65
No 77.78 82.35
Smoking
7. Yes 11.11 0
No 88.89 100
Table 1: Demographic characteristics and some risk factors of type 2 diabetes patients
in the intervention (n=34) and control (n=18) groups.

Baseline and after
intervention in
control group

Baseline and post
intervention among
intervention group

Post intervention in
control and interven-
tion group

Baseline in control
and intervention
groups

0.064

<0.001*

<0.001*

0.151

Table 2: P-value Comparisons among control and intervention groups before and after
intervention.

*Are significantly different at p<0.05

Dietary diversity scores of type 2 diabetic patients within the
intervention and control groups before and after interven-
tion

The results for dietary diversity scores of type 2 diabetic patients
within the intervention and control groups are presented in Figure 2.
Results showed a significant (p<0.001) increase in the dietary diversity
scores of type 2 diabetic patients within the intervention group. At
baseline, the DDS of type 2 diabetic patients was lower (35.3%) in the
intervention group than that in control group (40.08%) at baseline.
At the end of the study, the intervention group that had a good DDS
that is above 50% while the control group that had a poor DDS (below
50%).

0
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0
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Figure 2: Mean Dietary Diversity Score (DDS) in type 2 diabetes patients before and
after intervention in the intervention and control groups.

Discussion

The results in this study showed a significant (p<0.001) increase
in the dietary diversity scores of type 2 diabetic patients within the
intervention group. This is because their nutrition knowledge level in-
creased after nutrition education and therefore started attaching value
to having a high dietary diversity score. This implies that nutrition ed-
ucation positively affects the nutrition knowledge, and the behaviour
of type 2 diabetic patients. The behaviour was demonstrated by pa-
tients who consumed a diverse diet as classified by [10]. A higher DDS
is associated with lower levels of systolic and diastolic blood pressure,
reduces probability of having diabetes, hypertriglyceridemia, hyper-
cholesterolemia and hypertension especially when vegetable servings
are observed [11]. A diverse diet helps in achieving both macronutri-
ents and micronutrients that cannot be found easily in one food type
[12]. The results of this study are similar to those of [13] in which
introduction of nutrition education resulted into a significant increase
in the dietary diversity scores. Her and Lee [14] also reported that nu-
trition education increased the dietary diversity scores among School
Children in Korea. There was no study that reported results different
from those seen in this study.

Conclusions

Nutrition education increased the practice of eating a diverse food
groups diet (dietary diversity score) among patients with diabetes type
2. Nutrition education is successful in increasing DDS, diet quality of
diabetic patients and therefore reduces the risk of disease.
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