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Abstract

Background Diabetes is a chronic, metabolic disorder characterized by elevated level of blood glucose. In order to delay and
prevent diabetes related complications, healthy meal planning and leading active life are very crucial. However, appropriate
feeding practice among type 2 diabetic patients is low in many developing countries including Ethiopia. Therefore, the aim of this
study was to assess dietary practice and associated factors among type 2 diabetic patients.

Methods Institution based cross sectional study was conducted from July to December 2019. A total of 422 type 2 diabetic
patients who had follow up at the diabetes clinic of the University of Gondar Comprehensive Specialized hospital were include in
the study. Logistic regression was used to see the strength of the association between dependent and independent variables. In the
logistic regression, both bivariable and multivariable logistic regression analysis were computed to identify factors associated
with dietary practice.

Results The overall prevalence of good dietary practice among type 2 diabetic patients was 46.7 % [95 % CI: 41.7, 51.4]. In the
multivariable logistic regression analysis attending secondary and above education [AOR =4.08, 95 % CI: 1.76, 9.46], high
wealth status [AOR = 5.34, 95 % CI: 2.72, 10.50], presence of family support [AOR =2.54, 95 % CI: 1.40, 4.63], and absence of
difficulty of choosing food [AOR =2.27, 95 % CI: 1.47, 3.53] were significantly associated with good dietary practice.
Conclusions Less than half of the patients with type 2 diabetes had good dietary practice. Dietary practice was good among high
economic status, presence of family support, high educational level and no difficulty of choosing food. Therefore, strengthening
income generating activities, improving literacy rate of nations, developing family engagement and food choosing strategies by
the health care providers, policy makers and the Government are very crucial to improve good dietary practice among type 2
diabetic patients.
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Background

Diabetes mellitus (DM) is a chronic metabolic disorder char-
acterized by high blood glucose level due to problems in in-
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Based on World Health Organization (WHO) 2016 Global
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betybelay | @gmail.com report on diabetes indicates that the number of people with

diabetes has risen from 108 million to 422 million and specific
to adults over 18 years of age the prevalence has increased
from 4.7 to 8.5 % between 1980 and 2014 [3].
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Africa, more than 14 million people have diabetes, and this
prevalence is expected to rise to more than double by 2040 [5].
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In Ethiopia there were over 1.33 million cases of diabetes in
the year 2015.[6].

Type 2 DM most commonly affects adults and accounts for
the vast majority (90-95 %) of people with diabetes around
the world. The number of type 2 DM cases in 2011 were
366 million and is anticipated to rise beyond 552 million in
2030 [7, 8].

Evidences showed that diabetes is the 4th or 5th leading
cause of death in most high-income countries and it is epidem-
ic in many low- and middle-income countries [4].
Complications from diabetes are resulting in reduced life ex-
pectancy, increasing disability and enormous health costs for
virtually every society [4, 9]. Each year, 3.2 million people
around the world die from complications associated with it [9,
10].

In order to prevent and delay complications related to
DM, dietary management is one of the most important
modalities of diabetes care [11]. Patients with DM should
make a balance between healthy eating, exercise and med-
ication in order to manage diabetes properly [12]. Related
to this, most diabetic patients have difficulty of choosing
both the quality and the amount of food they have to eat as
recommended in order to control the level of glucose in
their blood [13]. Dietary practice refers to patients’ choices
in food consumption based on diabetes nutrition education
that gives emphasis to intake of food with lower fat, higher
fiber, and lower sodium [14]. Studies showed that a two
servings per day increment in whole-grain intake was as-
sociated with a 21 % lower risk of diabetes [15]. A healthy
meal plan and being active can keep blood glucose level,
blood pressure, and cholesterol level at normal. Continues
patient self-management education and support are critical
to prevent acute complications, reduce the risk of long-
term complications, and early death [16].

To address this problem one of the Ethiopian
National Nutrition Program (NNP) initiative is promot-
ing public awareness of healthy life style, increased
outdoor activities, increased consumption of fruit and
vegetables, reduced consumption of soda beverage and
unhealthy behaviour [17].

Previous findings reported in Ethiopia revealed that more
than half of type 2 DM patients had poor dietary practice. A
study done at Yekatit 12 Medical College Hospital, Addis
Ababa, Ethiopia, showed that 51.4 % of the participants had
poor dietary practice [18]. Another study conducted at Felege
Hiwot referral hospital, Bahir Dar, Ethiopia, among type 2
diabetic patients found out that only 36 % of the patients had
good dietary practice [19].

Various previous studies indicated that diabetic patients’
dietary practices are influenced by psycho-socioeconomic fac-
tors, such as perceived barriers and personal challenges from
family and friends, health care team, work site, organizational
and community barriers [20, 21]. Not getting nutrition
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education in hospitals, having despondency, non-availability
of fruits and vegetables and thinking about high cost of foods
were identified for having significant associations with poor
dietary practice [18].

There is a limited evidence on dietary practice among type
2 diabetic patients in the study area. Therefore, this study
aimed at assessing the level of dietary practice and associated
factors among type 2 diabetic patients having followed up at
the University of Gondar Comprehensive Specialized hospi-
tal, northwest Ethiopia.

Methods
Study setting

The study was conducted at the Outpatient department (OPD)
diabetic clinic of University of Gondar Comprehensive
Specialized hospital from July to December 2019. Gondar
City is located 727 km away from Addis Ababa, the capital
City of Ethiopia. The hospital is a public hospital and provides
preventive, curative and rehabilitative services to the catch-
ment population. In the Outpatient chronic follow up depart-
ment approximately 200 diabetes mellitus patients visited the
clinic every week.

Study design and population

An institution based cross sectional quantitative study design
was used to assess dietary practice and associated factors
among type 2 diabetic patients who had follow up at the
Outpatient department diabetic clinic of University of
Gondar Comprehensive Specialized hospital, northwest
Ethiopia. All type 2 DM patients attending the clinic were
the source population. All adult type 2 diabetic patients aged
18 years and older, having follow up in the diabetic clinic, and
randomly selected were participants of this study. Those pa-
tients who were critically ill, unable to communicate, pregnant
women and who had less than one year of diabetes duration
since confirmed diagnosis were excluded from the study.

Sample size determination and sampling procedure

Sample size was estimated using a single population propor-
tion formula by considering the following assumptions;
51.4 % of prevalence of good dietary practice (p) [18], 95 %
confidence level and 5 % margin of error (d), yielding 384
samples. Finally, by considering a 10 % non-response rate,
the minimum sample size required for this study become 422.

Systematic random sampling technique was used to select
study participants. Based up on the information obtained from
registration book, every month about 800 DM patients were
visiting the clinic. Accordingly, the estimated sample size and
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the number of patients visiting the clinic were used to deter-
mine the sampling interval (K) and was found to be 2. The first
participant who was identified by lottery method was 2 and
thus, study subjects were recruited at every 4th interval.

Data collection procedures

Data were collected by using structured and pretested ques-
tionnaire. The questionnaire was composed of
sociodemographic characteristics, ownership of assets, dura-
tion of diabetes, lifestyle, behavioural and social factors,
health service related factors and diabetic risk factors.
Dietary practice of type 2 DM patients was assessed using
the general dietary advice of South Africa diabetes association
which is used by the Ethiopian diabetes association which
contains 11 components. Consequently, in order to classify
the dietary practice of participants as good and poor, their
responses were computed and the mean value of their re-
sponses was taken as a cut-off point. Hence, participants were
classified as having good or poor dietary practice if they
scored above or below the mean value respectively. A value
of 1 was assigned for good dietary practice and a value of 0
(zero) was assigned for poor dietary practice. Relevant patient
information was picked up from their medical records. The
questionnaire was initially prepared in English and then trans-
lated into the local language, Amharic and then translated
back to English by language expertise. Laboratory techni-
cians, nurses, and supervisors were participated in the data
collection process.

Data quality control

To obtain quality data, maximum efforts were attempted. The
data collection tool was pre-tested on 5 % of similar study
subjects and setting prior to the commencement of the actual
data collection period. As a result, necessary modifications
were done on it. Caution was taken while selecting data col-
lectors and supervisors, those who had previous data collec-
tion experience were selected. Four diploma and two-degree
holder nurse professionals were recruited as data collectors
and supervisors, respectively. All of them have received two
days training regarding the objectives of the study, interview
techniques, ways of approaching the study participants and
ethical issues. Furthermore, on spot site check and close su-
pervision were done and completeness of the questionnaire
was also checked by the principal investigator on daily basis.

Data management and analysis

After data was coded, cleaned and checked for its complete-
ness, it was entered into EPI data software version 7 and
exported in to the Statistical Package for Social Science
(SPSS) software version 20 for further analysis. Principal

component analysis (PCA) method was used to calculate
wealth index score. Individuals monthly income, agricultural
productivity, land size, durable household assets, and utility
were used to compute it. Descriptive statistics including; fre-
quency, percentage, mean and standard deviation were used to
describe variables. In addition, results were presented by using
tables, figures, and texts. Both bivariable and multivariable
logistic regression analysis were computed to identify vari-
ables associated with dietary practice. Independent variables
with a p-value of 0.2 and less during the bivariable analysis
were fitted in to the multivariable logistic regression analysis
to control the effects of confounders. Statistically significant
association between independent variables and dietary prac-
tice was declared at a p-value of less than 0.05 at 95 % CI in
the multivariate analysis.

Ethical considerations

Ethical clearance was obtained from the Ethical Review Board
of the University of Gondar. Permission and supportive letter
were also obtained from University of Gondar Comprehensive
Specialized hospital. Informed written consent was obtained
from each respondent by assuring confidentiality throughout
data collection period. Participants were clearly informed about
the objectives of the study and their rights to refuse, stop or
withdraw at any time of data collection.

Results

All (422) study participants have participated and provided
a response rate of 100 %. Among those participants, 238
(56.4 %) and 184 (43.6 %) of them were females and
males, respectively. The mean (£ SD) age of study partic-
ipants was 51.71 (+11.40) years. About less than half
(41.9 %) of the respondents completed college and above
schooling. More than three fourths (78.4 %) of the partic-
ipants were married and Orthodox Christian followers
(79.9 %). More than half (59.0 %) of them had less than
five family members (Table 1).

Health status, available health services and
behavioral related characteristics

Duration of diabetes mellitus was less than five years for
53.6 % of the respondents. Nearly one thirds (31.5 %) of them
had other types of chronic diseases. About 31 % of the partic-
ipants didn’t get diabetes related nutrition education and
28.9 % of them had reported family history of diabetes.
Regarding to respondents’ behavioural characteristics, a
very few (1.9 %) of the patients had responded that they have
a habit of smoking. About 10.9 %, 19.9 % and 3.1 % of the
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Table 1 Socio demographic and economic characteristics of type 2
diabetic patients at the University of Gondar Compressive Specialized
hospital, northwest Ethiopia, 2019

Table2 Behavioural related characteristics of type 2 diabetic patients at
the University of Gondar Comprehensive Specialize hospital northwest
Ethiopia, 2019

Variables Frequency Percent (%) Variables Frequency Percent (%)
Sex Do you have a habit of smoking?
Male 184 43.6 No 414 98.1
Female 238 56.4 Yes 8 1.9
Age in years Do you have a habit of drinking?
25-60 338 80.1 No 376 89.1
>61 84 19.9 Yes 46 10.9
Educational status Do you have physical exercise?
Can’t read and write 173 41.0 No 338 80.1
Primary school 38 9.0 Yes 84 19.9
Secondary school 34 8.1 Do you considered holidays as other free days in celebration?
College and above 177 41.9 No 307 72.7
Marital status Yes 115 27.3
Single 25 59 Number of days exercise per week
Married 331 78.4 <5 days per week 414 98.1
Divorced 25 59 >=5 days per week 8 1.9
Widowed 41 9.7 Number of minutes exercise per day
Religion <30minutes per day 385 91.2
Orthodox 337 79.9 >=30 minutes per day 37 8.8
Muslim 78 18.5 Do you have check your FBG* today
Protestant 7 1.7 No 409 96.9
Residence Yes 13 3.1
Urban 332 78.7 Fasting blood sugar level
Rural 90 21.3 FBS<126 mg/dl 138 32.7
Occupation FBS>126 mg/dl 284 67.3
Employed 166 393 Do you have glucometer
Unemployed 256 60.7 No 349 82.7
Family size Yes 73 17.3
<5 249 59.0
o= 173 41.0 *Fasting Blood Glucose
Wealth status
Low 138 32.7
Medium 141 334 Factors associated with dietary practice
High 143 339

participants had a habit of drinking alcohol, physical exercise
and did checked their glucose level (Table 2).

Dietary practice among type 2 diabetic patients

The prevalence of good dietary practice in this study was
46.7 % (95 % CI. 41.7-51.4). About more than half (57 %)
and 43 % of type 2 DM patients who had good dietary practice
were males and females, respectively. The proportion with
good dietary practice was 48.7 % and 51.3 % among the age
groups of 25-60 and 61 and older (Table 3).
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Among thirteen variables fitted in to the multivariate logistic
regression analysis, only five of them were remained signifi-
cantly associated with the outcome variable. Accordingly, in
multivariate analysis among those who completed secondary
education were 4 times more likely to have good dietary prac-
tice thon those who were illiterate (AOR =4.08, 95 %CI:1.76—
9.46). Similarly, the odds: of having good practice were higher
among those who were employed than their counterparts
(AOR =3.17, 95 %CI:1.39-7.24). Patients with high economic
status were 5 times more likely to have good dietary practice
than patients with low economic status (AOR =5.34,
95 %CI:2.72-10.50). Patients who had family support had
higher odds of dietary practice than who hadn’t (AOR =2.54,
95 %CI:1.40-4.63). Those with had no difficulty to choose
food items were nearly twofold to have good dietary practice
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Table3  Dietary practice with respect to the eleven variables measuring
failure in practice among type 2 diabetic patients at the University of
Gondar Comprehensive Specialized hospital, northwest Ethiopia, 2019

Variables Frequency Percent (%)

Forgetting to plan the meals you eat ahead?

Yes 259 61.4

No 163 38.6
Did you miss your dietary plan yesterday?

Yes 256 60.7

No 166 39.3

Over the past two weeks, is there any days when you did not take your
dietary plan properly?

Yes 288 68.2
No 134 31.8
Do you sometimes forget to comply your dietary plan with everyday life?
Yes 255 60.4
No 167 39.6

When you feel like your DM is under control, do you sometimes stop
taking your dietary plan?

Yes 88 20.9
No 334 79.1
Do you ever feel hassled about sticking to your dietary plan?
Yes 325 77
No 97 23
Did you have feelings of dietary deprivation?
Yes 343 81.3
No 79 18.7
Are you rigid, instead of flexible eating to control your DM*?
Yes 238 56.4
No 184 43.6
Forgetting to include fruits in your food daily?
Yes 218 51.7
No 204 48.3
Do you forget to include vegetables in your food daily?
Yes 174 41.2
No 248 58.8
Do you forget to cut down butter and fat intake in your food?
Yes 121 28.7
No 301 71.3

*Diabetes mellitus

as compared to those who had difficulty (AOR =2.27, 95 %Cl
:1.47-3.53) (Table 4).

Discussion

Diabetes Mellitus is a chronic disease requiring pharma-
cological and non-pharmacological lifestyle adjustments,
of which nutritional intervention is an integral

component in management plan. Dietary intake appears
to be one of the most important factors related to dia-
betes care. Cooking and eating practices are related to
deeply rooted cultural beliefs and values, which may
pose difficulty for patients’ adherence to dietary guidelines
[22].

This study tried to address the prevalence of dietary prac-
tice and influencing factors among type 2 diabetic patients at
University of Gondar Comprehensive Specialized hospital. In
the current study the overall prevalence of good dietary prac-
tice among type 2 diabetic patients was found to be 46.7 %.
This finding is in line with the study conducted in Addis
Ababa, Ethiopia (51.4 %) [19].

On the other hand, this figure was lower compared to
study findings reported from Brazil (73.0 %) and Nekemet,
Ethiopia (55.0 %) [23, 24].The difference in the study pe-
riod, setting, methodology, and socio cultural characteris-
tics of study participants might be attributable for the var-
iations observed between studies. Studies done in United
Arab Emirates, Nepalese, and Felege Hiwot hospital, Bahir
Dar, Ethiopia [19, 25-27] revealed that lower rates of die-
tary practice compared to our present study finding. The
discrepancy could probably be due to the difference in
socio-cultural, economic, diet habit, and time gap between
the studies. Again, the variation could also be explained by
diabetes and other chronic non-communicable diseases is
emerging in Ethiopia and thus, dietary practice of diabetic
patients is getting more attention by the Government,
health sectors and other stakeholders to enhance the pa-
tients’ awareness than so far.

Respondents’ educational status was one of the predic-
tors of dietary practice. It was significantly associated
with good dietary practice. The association between being
literate and appropriate dietary practice could be partially
explained by patients with higher education might be able
to access diet and other related information from different
medias better than illiterate patients. In addition, educated
once might have a good understanding on the diabetes
nutrition education received from health care providers
and other sources than uneducated once. This, in turn
helps them to change those health messages received in
to practice. This finding suggested that the paramount
importance of education to improve dietary practice and
other diabetes related cares. Studies from Nepalese,
Pakistan, and Bahir Dar, Ethiopia had reported similar
findings [19, 26, 27].

Being employed was another factor identified for good
dietary practice. This might be due to people who is
employed will not be economically dependent on others
and financially secured which, in turn, helps them to access
information and buy different food items. Most probably
an employed people are more educated and thus, they
might have better awareness than unemployed once. A
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Table 4 Bivariate and

multivariate logistic regression Variables Dietary practice COR (95%CI) AOR (95%CI) P-value
analysis of factors affecting -
dietary practice of type 2 diabetic Poor Good
patients at the University of
Gondar Comprehensive Educational status
Specialized hospital, northwest Can’t read and write 100 73 1 1
Ethiopia, 2019 Primary school 16 2 1.88 (0.93-3.84) 2.98 (1.36-6.54) 0.006*
Secondary school 13 21 2.21(1.04-4.71) 4.08 (1.76-9.46) 0.001°*
College and above 96 81 1.17(0.76-1.76) 2.25 (1.28-3.96) 0.005%*
Occupation
Employed 133 33 7.18 (4.54-11.37) 3.17 (1.39-7.24) 0.006*
Unemployed 92 164 1 1
Wealth status
Low 110 28 1 1
Medium 82 59 2.83 (1.664.82) 2.53 (1.344.65) 0.003*
High 33 110 13.10 (7.42-23.13) 5.34 (2.72-10.50) 0.000%*
Family support
No 50 28 1 1
Yes 175 169 1.72 (1.04-2.87) 2.54 (1.404.63) 0.002*
Difficulty to choose food
No 110 66 1 1
Yes 115 131 1.90 (1.28-2.82) 2.27(1.47-3.53) 0.000%*

*Statistically significant at P-value of 0.05

study done at Felege Hiwote hospital, Bahir Dar, Ethiopia
was in line with our finding [19].

Respondents who were in the better economic status cate-
gory were over two times more likely to have good dietary
practice compared to those with low economic status. This
might be related to rich patients have a better purchasing pow-
er than the poor patients. A better economic status enables
them to purchase different food items from the market which,
in turn, contributes to have good dietary practice. In other
words, patients who have economic constraints will not be
able to buy different types of foods to ensure their daily nutri-
tion security. Therefore, they will be forced to depend only on
some types of specific foods without food preference and thus
are at higher risk of getting poor self-dietary management.
This evidence was supported by the study conducted in
Nepalese [26].

Presence of family support was another factor contributed
to diabetic patients’ good dietary practice. Encouraging family
support is a means to assist patients by reminding and/or
restricting to consume or to avoid some food items and pro-
viding psychological support which helps them to adhere with
diet recommendations. This evidence suggests that family in-
volvement positively influences DM patients to have a good
dietary practice. Similar evidence was reported from a study
conducted in Felege Hiwot hospital, Bahir Dar, Ethiopia [19].

Absence of difficulty to choose foods was also identified as
a factor for good dietary practice. This may be related to
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overcome cultural influences and managing their food choice,
improving their income, and have clear understanding of the
diet-disease relationship. This is supported by the study con-
ducted in Addis Ababa, Ethiopia which showed that those
with difficulty of choosing food items for diabetic care were
poor in their dietary practice [18].

Limitations of the study

Due to the cross sectional nature of the study design, the
current study may not be able to show the temporal relation-
ships between independent variables and good dietary prac-
tice. Social desirability bias may also be the other limitation of
this study due to self-reported dietary practice was used to
measure the prevalence of their dietary practice. In addition,
using a quantitative questionnaire; the general dietary advice
of South Africa diabetes association which is used by the
Ethiopian diabetes association which consists of 11 compo-
nents to assess the data on the quality of meals, dietary prac-
tice of type 2 DM patients instead of using a qualitative tool
which could possibly offer a more accurate view of these data,
since through this, foods consumed with low frequency can
also be reported by patients could also be another limitation of
this study. Furthermore, some important variables such as;
nutritional status of the patients, frequency of consumption
of fruits and vegetables were not included. Finally, as the
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study was based on samples from a single hospital/health in-
stitution, thus, it is impossible to give generalization about the
general community.

Conclusions

The findings of this study showed that less than half of the
patients with type 2 diabetes mellitus had good dietary prac-
tice. As it implies, dietary practice is a major public health
concern. Higher level of education, being employed, being
wealthy, presence of family support and no difficulty of
choosing food items were factors associated with dietary prac-
tices of type 2 diabetic patients. Therefore, the government
and other concerned bodies should improve the literacy rate,
employment status and income of diabetic patients. Health
care providers should also provide due attention and strength-
en nutrition education and other health messages by involving
patients’ families in the hospitals.
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