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Abstract

Background Diabetes is a major global public health problem that requires self-management behavior. However,
this is difficult to implement in practice and requires new approaches. The purpose of this study was to evaluate nutri-
tional promotion interventions for dietary adherence and lessons learned to improve self-management.

Methods A quasi-experimental study was conducted from January 2020 to February 2021 in North Shoa Zone public
hospital. The study enrolled 216 type Il diabetic patients from four public hospitals. Study participants were randomly
assigned to intervention and control groups at an individual level. Data were measured twice (baseline and end line
survey after six months using interviewer-administered questionnaires). Data were entered into Epi Data V.3.1 and
analyzed using SPSS version 22. Data were presented as means of standard deviations for continuous variables and
percentages for categorical variables. Intervention and control groups were compared before and after intervention
using independent t tests. A p-value less than 0.05 was considered significant for all statistical tests.

Results A total of 216 type Il diabetics participated in this study. Nutritional promotion intervention programs
increased adherence to the mean number of days adhering to a healthy diet (p <0.0001). Specifically, the nutrition
promotion program improved daily intake of fruits and vegetables, low glycemic index foods, high fiber foods, healthy
fish oils, low sugar foods, and healthy eating plans (p <0.050). Mean fasting blood glucose levels were significantly
decreased after the educational intervention (p <0.05).

Conclusion This study demonstrates that a nutrition-promoting intervention can significantly change patients’
adherence to healthy eating behaviors and effectively improve their glycemic control. Health care providers should
integrate programs that promote nutrition education into existing health systems service. Primary care platforms such
as health posts and health centers can play a key role in integrating health promotion programs to improve self-man-
agement behaviors.

Keywords Nutritional Health Promotion Program, Diet adherence, Patients with type Il diabetes, North Shoa Zone
Ambhara Region

*Correspondence:

Akine Eshete

akine.eshete@yahoo.com

Full list of author information is available at the end of the article

©The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativecom-
mons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s41043-023-00393-3&domain=pdf

Eshete et al. Journal of Health, Population and Nutrition (2023) 42:49

Background

Diabetes is a major public health problem worldwide [1],
with a prevalence of 9.3% in 2019 and rising to 12.2% in
2045 [2-5]. Ethiopia has the highest prevalence of diabe-
tes, ranging from 2.0% to 6.5% [6]. This rapid increase in
diabetes requires self-management behavior, especially in
areas with poor health care facilities. Diabetes self-man-
agement includes activities and behaviors that patients
undertake to manage and treat their condition [7]. Dia-
betes requires ongoing care with multifactorial risk
reduction strategies. According to the American Diabe-
tes Association (ADA), successful diabetes management
requires a systematic approach that supports patient
behavior change efforts [8].

Nutrition education is effective in improving nutri-
tional knowledge [9], but nutritional practice is the most
common challenge in the management of type II diabe-
tes [8, 10, 11]. To address this issue, people with diabetes
should be actively engaged in nutritional interventions [8,
10, 11].

Successful nutritional interventions require behavioral
changes that support adherence to nutritional interven-
tions [12]. Successful nutrition education is strongly asso-
ciated with selection and adherence to recommended
dietary recommendations [13, 14] and has been shown to
improve eating behavior and clinical outcomes [15, 16].
Previous studies have shown that nutrition education is
significantly associated with adherence to recommended
dietary habits in several countries [17-24]. On the other
hand, poor nutritional knowledge and conflicting dietary
recommendations can lead to poor dietary adherence
[25].

Various studies in Ethiopia found adherence to dietary
recommendations ranged from 25.7% to 53.2%. The find-
ings indicate that many patients adhere to limiting intake
and a healthy diet to prevent and treat type II diabetes
[26-31].

Efforts to promote diabetes self-management behaviors
are therefore a priority for Ethiopia. One of the common
goals of medical nutrition therapy and diabetes self-
management education is to improve diabetes-related
nutritional knowledge to facilitate nutritional practice.
Therefore, the aim of this study was to assess the effects
of nutritional promotion interventions on dietary adher-
ence and glycemic control in her type II diabetic patients
in the study area. Furthermore, this study provides rel-
evant information for making evidence-based decisions
and designing appropriate community interventions, as
well as planning and designing future behavioral promo-
tion strategies and interventions. Additionally, the results
of this study will help people with diabetes and their
healthcare providers plan appropriate interventions to
ensure optimal health.
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Methods

Study area and period

The study was conducted in North Shoa Zone public
hospitals from January 2020 to February 2021. North
Shoa is one of the thirteenth zones of the Amhara
Regional State located in northern Ethiopia. It has 24
districts and three city administrations. There are thir-
teenth hospitals and all public hospitals have diabetic
follow-up services.

Study design

A quasi-experimental study was conducted in a randomly
selected public hospital. A nutritional intervention was
implemented for six months after relevant baseline data
were collected from the intervention and control groups.
The study included interventions focused on recom-
mended portion sizes, healthy eating plans, balanced
meals and portions, and counseling about unhealthy food
intake.

Subjects and sample selection

A total of 216 eligible participants were enrolled in the
study. Five hundred eight patients were excluded from
the study for various reasons. These included 294 patients
with other types of diabetes, 97 patients with less than
three months of follow-up, and 117 patients with serious
complications. The study included consenting patients,
aged 20 to 70, with no complications, who stayed for at
least six months, and had no intention of leaving. Patients
who had other types of diabetes, patients who had dis-
ease duration of less than 6 months, refused consent,
patient who were unable to participate in interventions
based on physician assessment (e.g., acute illness, men-
tal illness, and dementia) and patients with severe visual
impairment were excluded from the study.

All samples (216) were divided into intervention (108)
and control (108) groups assuming an equal sample dis-
tribution. Intervention and control groups of diabetic
patients were selected from different locations within the
zone. In all groups, participants were matched with age,
body max index (BMI), and gender, and had fasting blood
glucose levels > 126 mg/dL (7.0 mmol/L) [8, 32].

Study participants were registered under a specific
code but were not informed of their group assignment
and thus were unaware of differences between the inter-
vention and control groups. Study participants were ran-
domly assigned to intervention and control groups at an
individual level. The list of participants and their codes
are kept only by the researcher. All groups of study par-
ticipants were geographically separated to avoid the
risk of contamination. Additionally, patients, health
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care providers, and promoters (health educators) were
blinded to the study results to avoid the hawthorn effect.

Implementation and follow-up of intervention

After collecting relevant baseline data from both groups,
a physical activity promotion program was implemented
for a period of six months. Two health promoters and
one facilitator were recruited for the intervention group
and trained on the implementation and packaging of
physical activity promotion of program modules. Train-
ing focuses primarily on session structure, communica-
tion skills and style. In addition, health promoters were
trained in educational modules.

In addition, health promoters were trained in educa-
tional modules. Educational modules have been devel-
oped based on recommended international guidelines
and local practices [5, 8, 32—-34]. Module content was
approved by an expert panel of physicians, nutritionists,
and health educators.

Once the educational module was validated, the inter-
vention was offered to participants over a period of
6 months. The first and second intervention sessions
focused on the overview and basic concepts of DM,
including risk factors, diagnosis, symptoms, course, dia-
betic complications, and treatment of type II patients.
The goal of this session was to create a sense of urgency
in the patient to take action.

The 3rd and 4th sessions will cover type 2 diabetes mel-
litus management based on national and international
guidelines [8, 13, 32, 35, 36], including a varied and bal-
anced diet, how to reduce unhealthy eating habits, and
how to replace foods not recommended for people with
diabetes with recommended foods, healthy eating hab-
its, how to prepare and cook healthy food. The purpose
of this session was to encourage behavior change. The
fifth and sixth intervention sessions focused on adher-
ence to recommended dietary recommendations, devel-
opment of a healthy eating plan, and clinical monitoring
of glycemic control. The goal of this session was to focus
on lifestyle change counseling and encourage long-term
commitment to behavior change. At the end of each ses-
sion, health promoters and participants consolidated the
components of the intervention session to develop a per-
sonalized action plan for maintaining diabetes care.

Patients attended an educational session on the same
day as their medication appointment. Three educational
sessions were held each week. Educational sessions take
the form of lectures, group discussions and sometimes
individual consultations. During follow-up, patients
received written educational materials to help with prac-
tical management.

A control group did not receive any specific interven-
tion during follow-up. Control patients received usual care
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according to national guidelines for non-communicable
diseases. During follow-up, the study group was adhere to
the patient’s care by the healthcare provider and study team
as in the intervention group, except for the newly devel-
oped exercise package. All patients at the hospital received
similar exercise package after the newly introduced pack-
age was scale up.

Measurement of the outcome variables

Outcome parameters included changes in dietary practice
and changes in glycemic control levels. Data were meas-
ured twice (baseline and end line survey after six months
using interviewer-administered questionnaires). At each
selected public hospital, two trained nurses collected all
relevant data. During follow-up, the patient’s blood glucose
was measured with a PRODIGY® blood glucose meter.

Dietary data were collected by asking participants nine
health questions based on the Perceived Dietary Adher-
ence Questionnaire (PDAQ) [37]. Responses were recorded
in days based on a 7-Likert scale. Higher values indicate
higher compliance. Patients who reported 4 to 7 days were
classified as practicing good eating habits, while, less than
four days were classified as poor dietary practices.

Fasting blood sugar (FBS) is the most commonly used
measure of glycemic control. The patient was asked to fast
at least 8 h prior to the appointment in order to provide a
blood sample for laboratory testing. The mean of the FBS
measurements for three consecutive months was used for
the baseline FBS analysis. Mean values of six consecutive
months of FBS measurements were used for analysis dur-
ing follow-up. Based on ADA guideline recommendations,
glycemic status is classified as good if mean FBS is between
80 and 130 mg/dL and poor if above 130 mg/dL [32].

Data management and statistical analysis

For statistical analysis, data were entered into Epi Data ver-
sion 3.1 and exported to the Statistical Package for Social
Sciences (SPSS) version 22. Continuous variables presented
as the mean +standard deviation and categorical variables
presented as percentages. Intention-to-treat analysis was
used to test the hypothesis. Comparisons between groups
were performed using independent-samples ¢ tests to
assess the effects of interventions on dietary habits. p-val-
ues less than 0.05 were considered significant for all statisti-
cal tests.

Results

Socio-demographic and clinical characteristics of the study
participants

A total of 216 type II patients participated in the study.
The majority of study participants in both groups
were male, 60 (55.6%) and 56 (51.9%), being married,
71 (65.7%) and 99 (91.7%), and aged 48 to 63 years,
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respectively. Most of the study participants in both
groups worked as farmers. Of the 216 patients, 57
(52.8%) in the intervention group and 55 (50.9%) in
the control group were from rural areas. Moreover, 74
(68.5%) of the participants in the intervention group
and 45 (41.7%) participants in the control group had no
formal education (Fig. 1).

In both groups, 63 (58.3%) in the intervention group
and 30 (27.8%) in the control group had comorbidi-
ties. The mean duration since diagnosis of DM was
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5.14 + 3.5 years and 4.19 + 2.4 years in intervention and
control groups, respectively (Table 1).

Effect of a nutritional promotion intervention program

on the intake of recommended diet items

The mean score intake of fruits and vegetables, low glyce-
mic index foods, restricted or recommended foods, fish,
healthy oils, and recommended oils in diabetic patients
and high-fiber food groups increased after nutritional
promotion intervention in the intervention group com-
pared with the control group, and there was a statistically

330 patients were excluded
Elizible patients were registerad from four e 132 due to having sever
hospitals (n=216) complication
. .| ® 102 Have follow up less
\ | - than 3 months
l ® 256 due to other type DM
Allocation (1:1)
Allocated to control uzual care

Allocated to nutritional promotion
program Groups 1: (n=108)

Follow up

Loss to follow up (n=2), (1 died
and 1 no reason given)

A

Analyzed (n=106)

The meazurs of outcome and

difference
¢ Adherence to the recommended
diet advice

* Lavel of glycemic control

Fig. 1 Flow of participants in the study
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|  Followup |

Loss to follow up (n=3), (1
died and 2 no reazon given)
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o Lavel of glycemic control
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Table 1 Baseline socio-demographic and clinical characteristics of the patients in the North Shao zone, 2021

Questions

Intervention (n=108, %) Control (n=108, %)

Age of the respondent
Young age group (15-47 years)
Middle age group (48-63 years)
Elder age group (>64)
Sex of the respondent
Male
Female
The residential area of respondents
Urban
Rural
Current marital status of the respondent
Married
Other (Single, Divorced, Widowed)
Educational status of the respondent
No formal education
Attended formal education
Employment status of the respondents
Farmer
Housewife
Other (Government employee, Private employee, and Merchant
Duration since diagnosis of DM (years), (Mean +SD)
Duration since starting DM treatment (years), (Mean £ SD)
Family history (Yes)

31(28.7) 34(31.5)
57 (52.8) 62 (57.1)
20 (18.5) 12(11.1)
60 (55.6) 56 (51.9)
48 (44.4) 52 (48.1)
51(47.2) 53(49.1)
57 (52.8) 55 (50.9)
71 (65.7) 99 (91.7)
37 (34.3) 9(83)

74 (68.5) 45 (.
34(31.5) 63(58.3)
53 (49.1) 35 (324)
28 (25.9) 34(31.5)
27 (25.0) 39 (36.1)
514435 419424
47+36 418424
49 (45.4) 20(18.5)

significant difference between groups (p<0.05). In the
mean scores of the high-fat food, nutrition education did
not show a statistically significant difference between the
two groups during the study period (p=0.842) (Table 2).

Adherence to the recommended food diet

After 6 months follow-up, the proportion of good die-
tary adherence in the intervention group was 74 (69.8%),
which was higher than the control group 28 (26.7%)
(Fig. 2). The overall dietary mean score of the recom-
mended diet was higher in the intervention group than in
the control group, 2.38 +0.65 and 1.83 +0.61, respectively
and with statistically significant differences between
groups by independent ¢ test after the educational inter-
vention (p <0.001) (Table 2).

Effect of nutritional promotion interventional program

on glycemic control

Mean fasting blood glucose after the nutritional promo-
tion intervention was 172.14+54.81 mg/dl in the inter-
vention group and 186.64+54.95 mg/dl in the control
group. After the educational intervention, mean fast-
ing blood glucose scores were statistically significant
between groups in independent tests (p <0.05) (Table 3).
The proportion of patients with good glycemic control

was 26 (24.5%) in the intervention group and 16 (15.2%)
in the control group after the 6-month intervention
(Fig. 3).

Discussion
This current study aimed to assess the effects of a nutri-
tional promotion intervention program on adherence
to recommended diets and glycemic control. In this
study, the nutritional intervention program significantly
increased the overall mean number of days adhering to
a healthy diet. After the educational intervention, the
mean days of adherence to a healthy diet increased in the
intervention group compared to the control group, with
a significant difference (p <0.0001). This finding was sup-
ported by previous studies [13, 16, 38, 39], which indicate
that nutrition education aims to improve dietary habits.
In this study, the mean of following a healthy diet plan
in the intervention group increased after the educational
intervention from 2.02+0.66 to 4.23+1.93. There was a
statistically significant (p<0.0001) difference between
groups in independent sample testing. The results of
this study demonstrate that educational interventions
have a positive effect on adherence to a healthy eating
plan. There is evidence that good meal plans can be help-
ful in resource-poor settings because they are simple,
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Table 2 Comparison of the mean intake score of the recommended food items in the intervention and control group in North Shao

zone, 2021
Recommended diet items Type of group After 6 months Independent t test
follow up
Mean difference t df p-value
Followed a healthy fully eating plan Intervention 423+193 1.55+0.23 6.8 184.6 <0.0001
Control 268+130
Fruits and vegetables Intervention 2.80+0.86 0.24+0.13 1.9 209 0.004
Control 2.56+098
Low Gl Intervention 326+132 0.53+0.18 3.0 204 0.003
Control 273£127
High sugar foods Intervention 087+1.11 -038+0.16 -23 209 0.020
Control 1254124
Eat restricted or recommended food Intervention 2874123 0.56+0.17 34 209 0.001
Control 2314122
High fiber foods Intervention 241+1.16 093+0.16 57 209 <0.0001
Control 148+1.19
High-fat foods Intervention 1124217 0.06+0.28 0.2 209 0.842
Control 1.07+1.89
Fish (servings/week) Intervention 1.19+0.72 0.66+0.11 6.1 2004 <0.0001
Control 0.52+0.88
Healthy oils Intervention 2.75+2.26 0.80+0.32 25 209 0.012
Control 1.94+234
The overall dietary mean score Intervention 2.38+0.65 0.55+0.09 6.3 209 <0.0001
Control 1.83+061
90
- 79.6
4 733
69.8 ok -
70 -
60 -
50
40 - B Poor dietary adhrence
30. .
30 - 78 6.7 ® Good dietary adhrence
0.4
20 -
10 -
0 -4
Baseline After Baseline After
intervention intervention
Intervention group Control group

Fig. 2 Proportion of dietary adherence to the recommended diet advice among the two groups in the North Shoa Zone, 2021

convenient, and promote comprehension and memory
[13]..

In this current study, mean fruit and vegetable
intake was higher in the intervention than in the con-
trol group, with statistical significance (p <0.050). The
results of this study were similar to previous studies

[39, 40], with significant improvement after interven-
tion. Therefore, the results indicated that educational
interventions were effective in increasing the number
of days of fruit and vegetable consumption. Fruits and
vegetables have been shown to play an important role
in reducing the risk of various complications [35, 41],
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Table 3 Comparison of the mean score of FBS in the intervention and control groups in the North Shoa zone, 2021

Variable Type of group Mean +SD A paired
t test
Before the intervention After 6 months follow up (p-value)
FBS (mg/dl) Intervention 199.2+76.57 1721345482 0.005
Control 19156 +52.79 186.38+53.15 0.359
Independent t test (p-value) - p<0.050 -

After Int.

Baseline

After Int.

Baseline

Intervention group ‘ Control group

88

M Poor glycemic control (>130mg/dl)
® Good glycemic control (<130mg/dl)

88

0 20 40 60
Glycemic level

80 100

Fig. 3 Proportion of glycemic control among the two groups in the North Shoa Zone, 2021

so increasing fruit and vegetable consumption in DM
patients is recommended.

In this current study, mean day scores on low glyce-
mic index foods was increased in the intervention group
compared to the control group, showing a statistically
significant difference (p=0.003). Mean days on a high-
fiber diet increased in the intervention group compared
to the control group, showing a statistically significant
difference (p <0.0001). Consistent results were observed
in studies conducted in Kenya [39] and Japan [42]. There
has been evidence that a high-fiber diet may help manage
diabetic complications. Soluble dietary fiber slows the
absorption of glucose from the small intestine and pre-
vents postprandial rises in blood glucose [35].

In this study, the average number of days consum-
ing healthy oil and fish was increased in the interven-
tion group compared to the control group. It was less
than the recommended intake of fish per serving. Based
on national and international guidelines, three to four
servings of fish per week are recommended as part of a
healthy, balanced diet [35].

This study demonstrates the effect of a nutrition pro-
motion program on glycemic control. As this recent
study shows, nutrition education has shown signifi-
cant improvements in glycemic control. Based on the

results, mean fasting blood glucose levels were sig-
nificantly decreased after the educational intervention
(p<0.05). This finding is consistent with previous studies
[16, 43—46], which indicated that FBS levels were signifi-
cantly reduced after the educational intervention.

This study has the following limitations: Findings were
based on patient responses to assessments of dietary
changes that contribute to information bias. A social
desirability bias may have influenced the results. Moreo-
ver, having multiple education methods means that you
can’t know which method made a difference in the study
group. Additionally, we do not use propensity scores
to control and minimize selection bias and confound-
ers because different covariates were observed between
groups. A propensity score method is recommended
to minimize selection bias for estimating the impact of
interventions on dietary changes. Propensity scores are
used to balance program and comparison groups based
on a set of baseline characteristics.

Implication of the study

Implementation of nutrition promotion programs is the
preferred strategy in diabetes management. This has
been shown in previous studies [13, 16, 38, 39] and in this
study. To support patient self-management behaviors,
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recommended diabetes interventions should be inte-
grated into community-based health care and take into
account the patient’s cultural context. Therefore, primary
care platforms such as health posts and health centers
can play an important role in integrating health promo-
tion programs to improve self-management behaviors.
Comprehensive and timely patient-centered interven-
tion strategies are needed to improve self-management
behavior at the community and household level. This can
be applied by integrating diabetes management interven-
tions into community health services (health extension
packages).

In summary, policy makers and providers are focusing
on the following key program areas:

1) Nutritional health promotion programs should be
integrated into existing systems as a common therapeutic
service/treatment/. 2) Design different strategies to cre-
ate health promotion programs to reach large commu-
nities in need using a wide range of learning strategies.
3) Assign health promoters to provide and design health
education programs on nutritional advice recommended
as routine care. 4) Focus on detailed analysis and under-
standing of the barrier faced by the patient and integrate
them into their daily activities; additionally, providers
should understand the basic nutritional needs of their
patients.

Conclusions

This study found that a nutritional intervention program
could significantly increase the overall mean number of
days of adherence to a healthy diet and improve glycemic
control in patients. After the educational intervention,
the mean days of adherence to a healthy diet increased
in the intervention group (2.38+0.65) compared to the
control group (1.83+0.61), with a significant difference
(»<0.0001). Specifically, mean days of fruit and vegeta-
ble consumption were higher in the intervention group
(2.80+0.86) than in the control group (2.56+0.98),
showing statistical significance (p <0.004). The nutrition
education program had significant improvement in the
mean weekly consumption of low glycemic index foods
(p<0.001), high fiber foods (p<0.001), fish (»<0.001),
healthy oils (p<0.012), and improved in healthy eating
plan (»<0.001).

However, this intervention did not significantly
improve high-fat diet consumption between groups
(p=0.842). Furthermore, mean fasting blood glucose
levels were significantly lower after the educational inter-
vention, with a significant difference (p<0.050). Mean
fasting glucose test level was 172.14+54.81 mg/dl in the
intervention group and 186.64 +54.95 mg/dl in the con-
trol group.
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ADA American Diabetes Association

DM Diabetes mellitus

FBS Fasting blood glucose

Gl Glycemic Index
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SPSS Statistical Package for Social Sciences
T2DM Type Il diabetes mellitus

Acknowledgements

We would like to thank Debre Berhan University for funding and logistical
support of this study as well as the health facility staff, study participants, data
collectors, supervisors and health promoters.

Author contributions

Conceptualization: AE; Formal analysis: AE, SS, SM; Investigation: AE, SS, SM, AL;
Methodology: AE, SS, SM, AL, YA; Project administration and Writing—original
draft: AE; Writing—review & editing: AE, SS, SM, AL, YA. All authors contributed
to the writing of the manuscript and approved the submitted version of the
manuscript.

Funding

This study was funded by Debre Berhan University. The sponsor had no role in
the study design, data collection, analysis, publication decision, or manuscript
preparation.

Availability of data and materials
All data generated in this study are included in the manuscript. Datasets are
available upon reasonable request from the corresponding author.

Declarations

Ethics approval and consent to participate

Ethical approval was obtained from the Asrat Woldeyes Health Science
Campus, Debre Berhan University, Institutional Review Board (Approval
No.IRR-087). All study procedures performed in the intervention and control
groups followed the ethical standards of the 2008 Revised Declaration of
Helsinki [47]. All participants in the control group received information about
their active participation in physical activity from their physician. By removing
all identifiers from the questionnaire, confidentiality issues were maintained
and all data collected were kept strictly confidential at all stages of data
processing.

Consent for publication
Not applicable.

Competing interests
The authors declare no conflicts of interests.

Author details

'Department of Public Health, Debre Berhan University, Debre Brehan,
Ethiopia. 2Department of Pediatric and Child Health Nursing, Debre Berhan
University, Debre Brehan, Fthiopia. *School of Public Health, The University
of Queensland, Brisbane, Australia.

Received: 28 February 2023 Accepted: 26 May 2023
Published online: 30 May 2023

References

1. World Health Organization. Diagnosis and management of type 2 diabe-
tes (HEARTS-D). Geneval: World Health Organization; 2020 (WHO/UCN/
NCD/20.1). Licence: CC BY-NC-SA 3.0 IGO.

2. International Diabetes Federation and DAR International Alliance. Diabe-
tes and Ramadan: Practical Guidelines, Brussels, Belgium: International
Diabetes Federation, 2021.

3. International Diabetes Federation, “Global Fact Sheet 2019, IDF Diabetes
Atlas, no. 9th Edition, 2019.



Eshete et al. Journal of Health, Population and Nutrition

20.

21.

22.

23.

(2023) 42:49

Saeedi P, Petersohn |, Salpea P, Malanda B, Karuranga S, Unwin N, Colagiuri
S, Guariguata L, Motala AA, Ogurtsova K, et al. Global and regional dia-
betes prevalence estimates for 2019 and projections for 2030 and 2045:
Results from the International Diabetes Federation Diabetes Atlas, 9(th)
edition. Diabetes Res Clin Pract. 2019;157: 107843.

International Diabetes Federation. IDF Diabetes Atlas, 9th Edition 2019.
International Diabetes Federation, 2019.

Bishu KG, Jenkins C, Yebyo HG, Atsbha M, Wubayehu T, Gebregziabher
M. Diabetes in Ethiopia: a systematic review of prevalence, risk factors,
complications, and cost. Obes Med 2019;15:100132. https://doi.org/10.
1016/j.0bmed.2019.100132.

Ernawati U, Wihastuti TA, Utami YW. Effectiveness of diabetes self-man-
agement education (DSME) in type 2 diabetes mellitus (T2DM) patients:
systematic literature review. J Public Health Res. 2021;10(2):2021.
Association AD. Standards of medical care in diabetesd 2019. Diabetes
Care. 2019;42(Supplement):1.

Han CY, Zheng X, Lee LF, Chan CGB, Lee YQ, Zailani NA, Ng K, Bhaskaran
K. Development of a diabetes-related nutrition knowledge questionnaire
for individuals with type 2 diabetes mellitus in Singapore. Nutr Dietet.
2019;76(5):567-73.

Forouhi NG, Misra A, Mohan V, Taylor R, Yancy W. Dietary and nutritional
approaches for prevention and management of type 2 diabetes. BMJ.
2018;361: k2234,

. Evert AB, Boucher JL, Cypress M, Dunbar SA, Franz MJ, Mayer-Davis EJ,

Neumiller JJ, Nwankwo R, Verdi CL, Urbanski P, et al. Nutrition therapy
recommendations for the management of adults with diabetes. Diabetes
Care. 2013;36(11):3821-42.

Siopis G, Wang L, Colagiuri S, Allman-Farinelli M. Cost effectiveness of
dietitian-led nutrition therapy for people with type 2 diabetes mellitus: a
scoping review. J Hum Nutr Dietet. 2021,34(1):81-93.

Muchiri JW, Gericke G, Rheeder P. Elements of effective nutrition educa-
tion for adults with diabetes mellitus in resource-poor settings: a review.
Health SA Gesondheid 2009;14(1):156-164. https://doi.org/10.4102/hsag.
v14i1.413.

Ouyang C-M. Dietary education for patients with type 2 diabetes: failure
or success? Diabetes Manag. 2017;7(5):377-82.

Askari F, Rabiei S, Rastmanesh R. The effects of nutrition education and
diet therapy on glycemic and lipidemic control in Iranian patients with
type 2 diabetes. J Obes Weight Loss Ther. 2013;3:186. https://doi.org/10.
4172/2165-7904.1000186.

Muchiri JW, Gericke GJ, Rheeder P. Effect of a nutrition education
programme on clinical status and dietary behaviours of adults with type
2 diabetes in a resource-limited setting in South Africa: a randomised
controlled trial. Public Health Nutr. 2016;19(1):142-55.

Eroglu N, Sabuncu N. The effect of education given to type 2 diabetic
individuals on diabetes self-management and self-efficacy: randomized
controlled trial. Prim Care Diabetes. 2021;15(3):451-8. https://doi.org/10.
1016/j.pcd.2021.02.011.

Al Hayek AA, Robert AA, Al Dawish MA, Zamzami MM, Sam AE, Alzaid AA.
Impact of an education program on patient anxiety, depression, glycemic
control, and adherence to self-care and medication in Type 2 diabetes. J
Fam Community Med. 2013;20(2):77-82. https://doi.org/10.4103/2230-
8229.114766.

Caprara G. Mediterranean-type dietary pattern and physical activity: the
winning combination to counteract the rising burden of non-communi-
cable diseases (NCDs). Nutrients 2021;13(2).

Gvozdanovic Z, Farcic N, Placento H, Lovric R, Dujmic Z, Juric A, Miskic

B, Prlic N. Diet education as a success factor of glycemia regulation in
diabetes patients: a prospective study. Int J Environ Res Public Health
2019;16(20).

Wang H, Song Z, Ba Y, Zhu L, Wen Y. Nutritional and eating education
improves knowledge and practice of patients with type 2 diabetes
concerning dietary intake and blood glucose control in an outlying city
of China. Public Health Nutr. 2014;17(10):2351-8.

Miller LM, Cassady DL. The effects of nutrition knowledge on food label
use: a review of the literature. Appetite. 2015,92:207-16.

Han CY, Chan CGB, Lim SL, Zheng X, Woon ZW, Chan YT, Bhaskaran K, Tan
KF, Mangaikarasu K. Chong MF-F: Diabetes-related nutrition knowledge
and dietary adherence in patients with Type 2 diabetes mellitus: a mixed-
methods exploratory study. Proc Singap Healthc. 2020;29(2):81-90.

24,

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Page 9 of 10

Di Onofrio V, Galle F, Di Dio M, Belfiore P, Liguori G. Effects of nutri-

tion motivational intervention in patients affected by type 2 diabetes
mellitus: a longitudinal study in Naples, South Italy. BMC Public Health.
2018;18(1):1181.

Mphwanthe G, Carolan M, Earnesty D, Weatherspoon L. Perceived barriers
and facilitators to diet and physical activity among adults diagnosed with
type 2 diabetes in Malawi. Glob Public Health. 2021;16(3):469-84. https://
doi.org/10.1080/17441692.2020.1805784.

Mohammed AS, Adem F, Tadiwos Y, Woldekidan NA, Degu A. Level

of adherence to the dietary recommendation and glycemic control
among patients with type 2 diabetes mellitus in Eastern Ethiopia: a
cross-sectional study. Diabetes Metab Syndrome Obes Targets Ther.
2020;13:2605-12.

Mohammed MA, Sharew NT. Adherence to dietary recommendation
and associated factors among diabetic patients in Ethiopian teaching
hospitals. Pan Afr Med J. 2019;33:260.

Mohammed AS, Adem F, Tadiwos Y, Woldekidan NA. Level of adherence
to the dietary recommendation and glycemic control among patients
with type 2 diabetes mellitus in eastern Ethiopia: a cross-sectional study.
2020, 13:2605-2612.

Ayele AA, Emiru YK, Tiruneh SA, Ayele BA, Gebremariam AD, Tegegn HG.
Level of adherence to dietary recommendations and barriers among
type 2 diabetic patients: a cross-sectional study in an Ethiopian hospital.
Clin Diabetes Endocrinol. 2018;4:21.

Tirfie M, Tadesse S, Woldie H, Weldegiorgis T, Birhanu M, Shibabaw T.
Dietary non-adherence and associated factors among individuals with
diabetes who are on treatment follow up at Felege-Hiwot Referral Hospi-
tal, Northwest Ethiopia. Heliyon. 2020;6(8): e04544.

Mekonnen CK, Ferede YM, Abate HK. Determinants of dietary adherence
among type 2 diabetes patients aimed COVID-19 at the University of
Gondar Comprehensive Specialized Hospital. Diabetes Metab Syndrome
Obes Targets Ther. 2021;14:917-27.

American Diabetes Association. Standards of medical care in dia-
betes-2021 abridged for primary care providers. Clin Diabetes.
2021;39(1):14-43. https://doi.org/10.2337/cd21-as01.PMID:33551551;
PMCID:PMC7839613.:14-43.

American Diabetes Association. Standards of medical care in dia-
betes-2018 abridged for primary care providers. Clin Diabetes.
2018;36(1):14-37. https://doi.org/10.2337/cd17-0119.PMID:29382975;
PMCID:PMC5775000.

U.S. Department of Agriculture and U.S. Department of Health and
Human Services. Dietary Guidelines for Americans, 2020-2025. 9th Edi-
tion. December 2020. Available at DietaryGuidelines.gov.

Asif M. The prevention and control the type-2 diabetes by changing
lifestyle and dietary pattern. J Educ Health Promot. 2014;3:1.

Muchiri JW, Gericke GJ, Rheeder P. Adapting a diabetes nutrition educa-
tion programme for adults with type 2 diabetes from a primary to tertiary
healthcare setting. S Afr J Clin Nutr. 2019. https://doi.org/10.1080/16070
658.16072019.11632127.

Asaad G, Sadegian M, Lau R, Xu'Y, Soria-Contreras DC, Bell RC, Chan CB.
The reliability and validity of the perceived dietary adherence question-
naire for people with type 2 diabetes. Nutrients. 2015;7(7):5484-96.
Salahshouri A, Zamani Alavijeh F, Mahaki B, Mostafavi F. Effectiveness of
educational intervention based on psychological factors on achieving
health outcomes in patients with type 2 diabetes. Diabetol Metab Syndr.
2018;10:67.

Thuita AW, Kiage BN, Onyango AN, Makokha AO. Effect of a nutrition
education programme on the metabolic syndrome in type 2 diabetes
mellitus patients at a level 5 Hospital in Kenya:“a randomized controlled
trial” BMC Nutr. 2020;6:30.

Maheri A, Asnaashari M, Joveini H, Tol A, Firouzian AA, Rohban A.The
impact of educational intervention on physical activity, nutrition

and laboratory parameters in type Il diabetic patients. Electron Phys.
2017,9(4):4207-14.

Li M, Fan Y, Zhang X, et al. Fruit and vegetable intake and risk of type 2
diabetes mellitus: meta-analysis of prospective cohort studies. BMJ Open
,2014;4:005497. https://doi.org/10.1136/bmjopen-2014-005497.

Kimura Y, Yoshida D, Hirakawa Y, Hata J, Honda T, Shibata M, Sakata S,
Uchida K, Kitazono T, Ninomiya T. Dietary fiber intake and risk of type 2
diabetes in a general Japanese population: The Hisayama Study. J Diabe-
tes Investig. 2021;12(4):527-36.


https://doi.org/10.1016/j.obmed.2019.100132
https://doi.org/10.1016/j.obmed.2019.100132
https://doi.org/10.4102/hsag.v14i1.413
https://doi.org/10.4102/hsag.v14i1.413
https://doi.org/10.4172/2165-7904.1000186
https://doi.org/10.4172/2165-7904.1000186
https://doi.org/10.1016/j.pcd.2021.02.011
https://doi.org/10.1016/j.pcd.2021.02.011
https://doi.org/10.4103/2230-8229.114766
https://doi.org/10.4103/2230-8229.114766
https://doi.org/10.1080/17441692.2020.1805784
https://doi.org/10.1080/17441692.2020.1805784
https://doi.org/10.2337/cd21-as01.PMID:33551551;PMCID:PMC7839613.:14-43
https://doi.org/10.2337/cd21-as01.PMID:33551551;PMCID:PMC7839613.:14-43
https://doi.org/10.2337/cd17-0119.PMID:29382975;PMCID:PMC5775000
https://doi.org/10.2337/cd17-0119.PMID:29382975;PMCID:PMC5775000
https://doi.org/10.1080/16070658.16072019.11632127
https://doi.org/10.1080/16070658.16072019.11632127
https://doi.org/10.1136/bmjopen-2014-005497

Eshete et al. Journal of Health, Population and Nutrition

43.

44,

45.

46.

47.

(2023) 42:49

LiuY,HanY, ShiJ, LiR, Li S, Jin N, GuY, Guo H. Effect of peer education on
self-management and psychological status in type 2 diabetes patients
with emotional disorders. J Diabetes Investig. 2015;6(4):479-86.

Ahrari F, Mohagiq Z, Moodi M, Bijari B. The effect of self-care training

on blood sugar control, hbalc level, and life quality of diabetic patients
in Birjand, East of Iran: a randomized clinical trial study. Adv Prev Med.
2021,2021:8846798.

Chawla SPS, Kaur S, Bharti A, Garg R, Kaur M, Soin D, Ghosh A, Pal R.
Impact of health education on knowledge, attitude, practices and
glycemic control in type 2 diabetes mellitus. J Fam Med Prim Care.
2019;8(1):261-8.

Abdullah M. AL-Shahrani: impact of health education program on dia-
betic control among diabetic patient managed at diabetic and endocrine
center in Bisha. Saudi Arabia Biomed Res. 2018;29(11):2391-4.
Kuroyanagi T. On the 2008 Revisions to the WMA Declaration of Helsinki.
JMAJ. 2009;52(5):293-318.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 10 of 10

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Effect of nutritional promotion intervention on dietary adherence among type II diabetes patients in North Shoa Zone Amhara Region: quasi-experimental study
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Background
	Methods
	Study area and period
	Study design
	Subjects and sample selection
	Implementation and follow-up of intervention
	Measurement of the outcome variables
	Data management and statistical analysis

	Results
	Socio-demographic and clinical characteristics of the study participants
	Effect of a nutritional promotion intervention program on the intake of recommended diet items
	Adherence to the recommended food diet
	Effect of nutritional promotion interventional program on glycemic control

	Discussion
	Implication of the study

	Conclusions
	Acknowledgements
	References


