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Abstract

Background: High-quality diabetes self-management education has been shown to improve
patient self-management, satisfaction, and glucose outcomes. Objective: this study aimed to
assess the effect of self-management diabetes education program on metabolic control
indicators among type 2 diabetes mellitus patients. Method: An interventional randomized
controlled trial was carried out at an outpatient diabetes clinic in a tertiary level hospital,
Egypt. A total of 76 adult type 2 diabetic patients were recruited, 70 (92.1%) patients
completed the study. In pre and post-intervention phases, data were collected to assess; socio-
demographic characteristics; metabolic indicators; glycosylated hemoglobin in both groups at
the beginning of the study and 3 months after the intervention. In the intervention phase, a
self-management 5A model was applied to the intervention group while the traditional group
continued routine treatment and traditional health education. The effects on metabolic
indicators were assessed between groups after the intervention. Results: At baseline, both
intervention and traditional groups were matched regarding risk factors of diabetes and socio-
demographic characteristics. Glycosylated hemoglobin and other metabolic parameters
showed no significant differences between both groups before intervention. This study
revealed significant improvement in metabolic indicators after intervention among the
intervention group compared to the traditional one regarding fasting blood glucose level,
HbALC level, total cholesterol, and other lipoproteins as well respectively. Diabetes self-
management questionnaire scores were significantly improved after intervention among cases
compared to controls (p<0.001). Conclusion: This study explored the effectiveness of using
the 5A model of self-management in improving metabolic control indicators in type 2 diabetic
patients.
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Introduction
Diabetes mellitus (DM) is one of the major affects about 425 million people

health problems of the 21% century.
Diabetes is among the top 10 causes of
death globally and together with the other
three major non-communicable diseases
(NCD) represent more than 80% of all
premature chronic disease mortality. It

worldwide (8.8% of adults aging from 20-
79 years) and by the year of 2045, about
629 million of people (20-79 years) will
have diabetes.

The prevalence of type 2 diabetes (T2D) in
Egypt is high affecting about 15.6% of all
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adults aged (20 to 79 years old).? It is
expected that their number will grow from
8.2 million in 2017 to 16.7 million in 2045
so; Egypt was listed among top ten
countries globally in diabetes prevalence
according to international  diabetes
federation (IDF).

Because this adverse impact on health and
health care cost so, it is the most
demanding situation to the health care
providers and active participation of
patients.

Uncontrolled hyperglycemia in T2DM
patients is associated with serious multiple
long-term micro-vascular and macro-
vascular complications. Physical inactivity,
unhealthy eating habits, medication non-
adherence, and lack of regular blood
glucose monitoring factors linked to them.*
DM self-management education (DSME)
and support is highly effective in
establishing and implementing the
principles of diabetes care.’° DSME
improve Patient diabetes knowledge, DSM
behaviors, adherence to medications, self-
efficacy, and quality of life.° Several meta-
analyses have demonstrated that DSMES
is associated with clinical benefits in
persons with T2DM.’

Traditional teaching methods, which lack
the patients’ active cooperation, are
predominant in diabetic patient’s education
programs so that they have little clinical
value.®

Different models of self-
management/education  create  suitable
strategies for changing behavior such as
five A model, known as behavior change
counseling model is an evidence-based
approach for health promotion and
behavior change.’

In the view of the previously mentioned
literature, beside absence of previous
studies about self-management education
model were done in the place of the study.
Therefore, the researchers aimed to assess

effect of behavior change counseling
model on metabolic control indicators
among T2DM patients.

Method

An interventional single blind randomized
parallel controlled trial was carried out,
with equal parallel randomization for the
study and the control group in the period
from the onset February 2019 to the end
of May 20109.

The study was conducted in the outpatient
specialized clinic of diabetes at a tertiary
level hospital, Sharkia governorate, Egypt.
Diabetic patients with T2DM who attended
the outpatient clinic of diabetes at Zagazig
University Hospital during the period of
the study.

Patients who meet the World Health
Organization diagnostic criteria of T2DM,
possessed a certain ability of learning,
willing to participate in small group
education sessions, capable of
independently performing activities of
daily living, age above 18 years old and
gave an informed consent were included.
Patients, who were pregnant, with
gestational diabetes, had history of
malignancy, severe mental health
problems, or sever complications,
participants who did not attend the classes
more than one session were excluded from
the study.

Sample size was estimated to be (76)
patients, 32 patients in each group and by
assuming 20% attrition rate, so the final
sample size was 38 patients in each group.
Depending on the mean level of fasting
blood sugar (FBS) (mg/dl) post
intervention in study compared to control
groups from previous study (126 67 and
196 + 120) respectively, [8] at confidence
interval 95% and power of test 80% using
Epi Info 7 program.

The files of the participants were selected
by simple random method then divided to

The Egyptian Journal of Community Medicine

Vol. 39 No. 3 July 2021



Hussein M. Salama,etal ~ Self-Management Education Program and Metabolic Indicators 60

even and odd numbers, and randomly
allocated them by flib the coin method
where odds numbers files were allocated to
the intervention group and marked by red
colored stickers and those with even

numbers were allocated to the traditional
group and marked by green colored
stickers for easy follow-up. Figure 1
shows CONSORT Flow of the study
participants.

[ Enrollment ]

Assessed for eligibility (n=360)

Excluded (n=284)
+ Not meeting inclusion criteria (n=190)
» « Declined to participate (n=50)
+ Other reasons (n=44)

Randomized (n=76)

}

‘, (

Allocation ] l

Allocated to intervention (n=38)
+ Received allocated intervention (n=35 )
+ Did not receive allocated intervention
(didn't complete intervention) (n=1)

Allocated to control (n=38)

)

|

Follow-Up ] .

Lost to follow-up (n=3)

Lost to follow-up (n=2) {

—

Analysis

l

Analysed (n=35)

|

Analysed (n=35)

Figure (1): CONSORT Flow of the study participants.

Data collection tools: All the studied
patients were subjected to:

First and third phases (Pre and post-
intervention):

1- Face-to-face interview was done by
researchers to collect data about:

Socio  demographic  characteristics
included; age, gender, residence, level of
education, occupation, marital status and
income.

Present history about; duration of DM,
type of medication, presence of
complications, blood glucose monitoring

and associated co morbidities; family
history of DM and consanguinity; any
health problems.

2- Assessment of compliance to therapy
was assessed at the beginning of the study
and after 3 months through measuring
fasting blood sugar and hemoglobin A1C.
3- Weight and height of every patient were
measured and BMI was calculated at the
beginning of the study and after 3 months
byzthe formula (BMI=weight (Kg)/height
(m*).
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4- The blood tests were conducted at the
Zagazig University Hospital Laboratory at
the beginning of the study then after 3
Table (1): Socio-demographic characteristics of the studied groups.

months at the same time point as the
questionnaire assessment were conducted.

Intervention group Traditional group

Variable (N. =38) (N. =38) P value

Age (years)

Mean+SD 47.2+9.17 50.08+10.18 0.20%

Range 34 - 67 29 - 65 '

Gender

Male 23 (60.5) 24 (63.2)

Female 15 0.81
(39.5) 14 (36.8)

Education level

Illiterate 4 (10.5) 1(2.7)

Read and write /primary 9(23.7) 14 (36.8)

Secondary 17 (44.7) 17 (44.7) 0.37

University 8 (21.1) 6 (15.8)

Occupation

No work 4 (11.4) 10 (26.3)

Unskilled worker 15 (39.5) 12 (31.6)

Skilled worker 9(23.7) 7(18.4) 0.36

Administrative/professional 10 (26.3) 9 (23.7)

Income

Not sufficient 20 (52.6) 26 (68.4)

Sufficient 16 (42.1) 9(23.7) 0.23

Sufficient and more 2 (5.3) 3(9.9) '

Marital status

Single 6 (15.8) 7 (18.4)

Married 32 (84.2) 31 (81.6) 0.76

Residence

Urban

Rural ;g (34.3) 13 (34.3) 1.0
(65.7) 25 (65.7)

Special habits

None 20 (52.6) 20(526) 1,

Smoking 18 (47.4) 18 (47.4) '

Chi square test was used * t test

Blood samples were drawn after at least percent HbAlc result [HbAlc (%)].

12.00 hours of overnight fasting for
testing fasting blood sugar, hemoglobin
Al1C, cholesterol, and triglyceride,

Cholesterol is detected by enzymatic,
colorimetric method (CHOD/PAP) with
cholesterol esterase, cholesterol oxidase,

lipoprotein (HDL and LDL). Total Hb and and 4- aminoantipyrine. Triglyceride
HbAlc concentrations are determined levels are assessed by enzymatic,
after hemolysis of the anticoagulated colorimetric method (GPO/PAP) with

whole blood specimen. Total Hb is glycerol phosphate oxidase and 4-

estimated color metrically. HbAlc is
determined immunoturbicimetrically. The
ratio of both concentration yields the final

aminophenazone. HDL was estimated by
immunoinhibitory technique.

Second phase (Intervention):
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Expected outcome of the study: The
traditional group continued routine
treatment and received traditional health

education which imparts knowledge to the
patient.

Table (2): Comparison of the metabolic indicators between both groups before and after the
intervention.

Intervention group Traditional group

Variable

(N. =35)

(N. =35)

Mean +SD Mean +SD 2 llE
Body mass index (BMI)
Before 30.03£5.18 28.04+3.35 0.06
After 28.79+4.86 28.01+£3.14 0.43
P (value) T <0.001 0.81
FBG (mg/dl)
Before 302.66+108.55 266.66+103.46 016
After 151.6+39.35 216.46+59.62 <0.001
P (value) T <0.001 <0.001 -
HbA1C (%)
Before 10.55+1.45 9.89+1.54 0.07
After 7.61+1.13 9.21+1.72 <0'_001
P (value) T <0.001 0.72 -
Total cholesterol (mg/dl)
Before 244.37+£116.27 227.29+38.67 0.41
After 181.29+30.83 214.4+44.81 0.001
P value) 0.002 0.009
Triglyceride (mg/dl)
Before 189.77+61.9 199.6+54.04 0.48
After 155.11+56.32 188.09+51.12 0.013
P (value) t <0.001 0.03
HDL (mg/dl)
Before 37.4+5.42 37.86+7.09 0.76
After 43.49+5.29 38.51+5.19 <0'001
P value) <0.001 0.26 —
LDL (mg/dl)
Before 148.71+£37.91 148.29+32.85 0.96
After 115.11+28.57 142.71+29.57 <0'_001
P (value) T <0.001 0.004 —
Creatinine (mg/dl)
Before 0.84+0.39 0.94+0.30 0.25
After 0.83+0.39 0.92+0.30 0.33
P (value) T 0.98 0.37

FBG: fasting blood glucose, HbA1C: hemoglobin A1C, HDL: High density lipoprotein, LDL: Low density
lipoprotein. : Paired t test used for comparison between each group (before and after intervention).

*: t test between both study and control groups.

The intervention group had a combination
of mostly individual patient education and
group health education sessions of three to
four individuals were held for patients if
the identified problems were common
among them. These sessions for health
education program were applied by the

researcher to the participants in the model
group attending the diabetes outpatient
clinic in Zagazig University Hospital
during study period. The program duration
was three months and included six
sessions: once a week for 1 hour in the
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first four weeks, then monthly for the
second and third months.

A self-management model called 5A
model was applied during three months of

study period in the following stages based
on each individual’s needs.

Table (3): Comparison of diabetes self-management questionnaire (DSMQ) scores before and

after intervention of study group.

Intervention group (N. =35)

Variable Mean+SD
Before after P value f

Diabetes self- management

questionnaire score (DSMQ) 12.16+6.93 28.76+6.36 <0.001
Glucose management score 3.29+1.68 6.89+1.89 <0.001
Diet control score 3.16+1.87 6.92+1.88 <0.001
Physical activity score 2511171 6.37£1.6 <0.001
Healthcare use score 247+£1.81 6.41+1.55 <0.001
Sum self-care subscale score 0.74%0.7 2.2+0.72 <0.001

7: Paired t test

1- In the 1% stage (Assess): the patients
were interviewed and their behavior on
insulin injection, use of hypoglycemic
drug, blood sugar self-monitoring,
exercise/physical activity and dietary
habits were assessed by using Diabetes
Self-Management Questionnaire
(DSMQ).*

2- In the 2nd stage (Advice): All the
abnormal or unexpected findings obtained
from the assessment stage were reviewed
with  the patients. Also, provide
information about personal health risks
and benefits of change.

3- In the 3rd stage (Agree): mutual
contribution of patients and health care
provider on setting realistic goals based on
the patient’s interest and confidence in
their ability to change the behavior.

4- In the fourth stage (Assist): help
anticipate barriers and develop practical
applications based on the identified
patient’s  strategies,  problem-solving
techniqgues and  social/environmental
support.

5- In the fifth stage (Arrange): Continued
during the 12 weeks of the intervention,
specify plan for follow-up (e.g., Visits,

Phone calls) and providing support in the
course of follow up.

Primary outcome: degree of improvement
in metabolic indicators of both groups
after intervention. Secondary outcome:
degree of change in DSMQ subscales
among the intervention group after
intervention. Factors associated with
DSMQ subscales.

A pilot study was conducted to develop
and check the questionnaire and test the
response to different items of the
questionnaire. Reliability and face validity
of the guestionnaire was assessed as well.
No modification was done.

Data analysis:

Data was analyzed by IBM SPSS Statistics
(IBM, Armonk, NY, USA) version 21.0,
and using EPI- info version 7 for sample
size calculation.

Shapiro walk test was used to test
variance homogeneity. Mean and
standard deviation (SD) were calculated
for quantitative data, student t and paired t
tests were used to detect significant
differences between both groups and
between each group before and after
intervention respectively, where frequency
and percentage were calculated for
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qualitative data, chi square test was used.
The test results were considered significant
when p-value equal or less than 0.05 and
all p values were two-tailed.

Ethical Consideration

Table (5): Univariate analysis comparing the relationship between diabetes self-management
guestionnaire (DSMQ) scores and socio-demographic and clinical data of Intervention group.

The study was approved by the Ethical
Committee of the Faculty of Medicine,
Zagazig University (ZU-IRB#4995/12-2-
2019). An informed written consent from

. Glucose Dl Physical activity Healthcare
variable management control
score use score
score score

Age (years)
-< 40 years old (n.=9) 6.74+1.68 6.48+1.71 6.04+2.01 6.04+1.25
-> 40 years old (n.=26) 6.94+1.99 7.08+1.95 6.49+1.49 6.53+1.64
Gender
-Male (n.=21) 6.41+1.81 6.38+1.91* 6.18+1.55 6.03+1.19
-Female (n.=14) 7.62+1.85 7.74+1.58 6.66+1.74 6.98+1.87
Education level
-Non university (n.=11) 6.54+1.6 6.51+1.7 6.05+1.44 6.76+1.05
-University (n.=14) 7.05+2.02 7.11+1.97 6.52+1.71 6.24+1.73
Occupation
-Not work (n.=4) 7.66+1.59 7.91+1.45 6.66+0.91 7.22+1.43
-Worker (n.=31) 6.79+1.93 6.79+1.91 6.34+1.7 6.30+1.55
Income
-Not sufficient (n.=19) 6.73+2.04 6.49+2.11 6.19+1.79 6.66+1.57
-Sufficient (n.=16) 7.08+1.61 7.44+1.48 6.59+1.43 6.11+1.52
Marital status
-Single (n.=5) 6.95+1.75 7.79+1.49 7.82+1.92 6.95+1.54
-Married (n.=30) 6.12+1.93 6.73+2.02 6.47+2.12 6.74+2.03
Residence
-Urban (n.=12) 7.83£1.45* 7.9x1.44 * 7.03£1.59 6.29+£1.85
-Rural (n.=23) 6.4+1.94 6.41+1.9 6.03+1.56 6.47+1.41
Duration of DM
-< 5 years old (n.=19) 7.33+2.04 7.19+1.51 6.43+1. 6.43+1.59
-> 5 years old (n.=16) 6.37+1.61 6.61+1.94 6.31+1.19 6.38+1.54
Family history of DM
- Yes (n.=17) 7.01+1.57 7.10+1.51 6.59+1.69 6.46+1.53
- No (n.=18) 6.77£2.19 6.76x£2.21 6.17+£1.58 6.35+1.61
Co-morbidities
- Yes (n.=18) 6.96+1.62 7.36+1.79 6.85+1.49 6.54+1.31
- No (n.=17) 6.82+2.19 6.47+1.92 5.88+1.65 6.27+1.79

* Statistically significant at p value <0.05.

participating patients was taken to be
enrolled in the study.The purpose of the
study, voluntary participation, anonymity
issues, confidentiality and freedom to
discontinue at any time without being
exposed to any harm.

Results

A total 76 patients (38 in each group) were
participated in this study. The attrition
made during interventions (one owing to
absence more than one session) and lost
follow-up (two from intervention group
and three from traditional one due to refuse
continuing in research and personal issues)
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so the completion rate of the study was 70
(92.1%) in both groups.

At baseline, both intervention and
traditional groups were matched as regard
socio-demographic characteristics with no
statistically significant differences between
them. The mean age was (47.2£9.17 vs
50.08+10.18) vyears old, majority of
patients were males (60.5% and 63.2%),
having secondary level of education
(44.7%), unskilled workers (39.5% and
31.6%), with insufficient income (52.6%
and 68.4%), married (84.2% and 81.6%),
with smokers (47.4%) and living in rural
areas (65.7%) of both intervention and
traditional groups respectively. (Table 1)
The mean duration of DM was (6.73+6.89
vs 8.67+6.92) years of both intervention
and traditional groups respectively,
positive family history of DM was (47.4 vs
52.6%), majority of them had used
combined oral therapy (68.4%), free from
ministry of health (89.5% vs 92.1%), with
hypertension as a co-morbidity (47.4% vs
39.5%) in both intervention and traditional
groups respectively.

Both groups were matched regarding
metabolic parameters with no statistical
significant differences between them
before intervention. However, this study
revealed significant improvement in
metabolic indicators after intervention
among intervention group compared to
traditional one regarding FBG level
(151.6+39.35 vs 216.46+59.62; P<0.001),
HbA1C level (7.61+1.13 vs 9.21+1.72;
p<0.001), total cholesterol (181.29+30.83
vs  214.4+44.81; p=0.001), HDL
(43.49+5.29 vs 38.51+5.19; p<0.001) and
LDL (115.11428.57 vs 142.71+29.57;
p<0.001) as well respectively. There was
decrease in BMI of intervention group
compared to traditional one after
intervention but with no significant
differences (28.79+4.86 vs 28.01+3.14;

p=0.43) and creatinine level (0.83+£0.39 vs
0.92+0.30; p=0.33) respectively. (Table 2)
There  were  statistical  significant
improvements in all metabolic indicators
of intervention group after intervention
compared to pre-intervention (p=0.00)
except for creatinine level (p =0.98). It is
worth mentioning that there were statistical
significant improvements in level of FBG
(p<0.001), total cholesterol (p=0.009),
triglyceride (p=0.03) and LDL (p=0.004)
in traditional group after intervention
compared to pre-intervention.

There were high statistical significant
improvements in total diabetes self-
management questionnaire score and sub
scores (glucose management, physical
activity, diet control and healthcare use) of
the intervention group before and after
intervention (p<0.001). (Table 3)

There were no statistical signification
associations between DSMQ scores with
socio-demographic and clinical data of the
study group except for diet control score
was significantly higher among females
(7.74£1.58 vs 6.38£1.91; p=0.03)
compared to males and urban compared to
rural residents (7.9+1.44 vs 6.41+1.9;
p=0.02) respectively. Regarding glucose
management score, it was significantly
higher among urban than rural residents
(7.83+1.45 vs 6.4+1.94) (p=0.003). (Table
4)

Discussion

The aim of this study was to evaluate the
effect of the 5A model self-management
educational program on metabolic control
parameters of patients with T2DM so an
intervention single blind randomized
controlled trial was carried out to assess its
effects.

At baseline, the intervention and
traditional groups were matched as regard
socio-demographic  characteristics, risk
factors and metabolic indicators of
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diabetes with no statistically significant
differences between the two groups before
intervention.

Scarcity of studies applying 5A model
makes it difficult to compare the results of
this study with  similar  studies.
Nonetheless, different sorts of self-
management have been utilized in different
researches.

The present study revealed significant
improvement of the two important
glycemic control indicators including FBG
and HbA1c levels in the intervention group
compared to traditional group after the
intervention respectively (P=0.00). The
improvement found between the two
groups can be attributed to the self-
management model used in this study.

This was in line with Moattari et al.® who
recorded significant improvement as
regard to FBG and hemoglobin A1C in the
experimental group compared to the
control group in the experimental group
after intervention respectively. Another
study by Chai et al. demonstrated the
efficacy of the educational program in
improving diabetes self-care management
skills and reducing FBS, HbALC level.
In addition, a similar study in Indonesia
reported DSME had a positive impact on
T2DM through reduction of blood glucose
and HbA1c.™

On the contrary, a study in Iran; showed
that there were no significant differences
for the HbA1C between patient and control
groups in the 3-month follow-up
measurement as some patients refused to
comply with some recommendations
regarding self-care behaviors such as
proper diet and physical activity because of
fear of hypoglycemia but showed
significant difference in HbAL1C level
between groups at 6 months follow-up.*
Another study in Kenya showed that six
months of individualised DSME did not
significantly improve the glycemic and

metabolic control of the sub-optimally
controlled type 2 diabetes patients."
Comparing the results of the present study
with these results highlights the value of
the 5A model in improving the glycemic
control indicators.

Beside to the improvement of the glycemic
control indicators, there was statistically
significant improvement in nearly all
metabolic parameters of type 2 DM of
intervention group compared to traditional
group after intervention. These results
signify the value of the 5A model in
management of diabetic patients which
positively affect lifestyle and consequently
clinical and laboratory parameters.

These results agree with Safabakhsh'®> who
applied the 5A model as a conceptual
framework for the educational intervention
used in study to determine its effect in post
coronary bypass graft patients and his
results showed that cholesterol, HDL and
LDL and body mass index was improved
after application of the model. In addition,
study in lIrag showed that most DSME
studies (60-80%) could significantly
improve total cholesterol, HDL-C, and TG
of patients in intervention group (IG)
compared to those in control group (CG).°®
On the contrast, Sadegian et al.’® in India
showed only an increase in risk of having
high LDL among the control group,
whereas there was no significant reduction
in LDL in the intervention group. The
difference was statistically significant (P =
0.001) and other parameters of lipid profile
did not have any significant difference
between two groups after 6 months. The
differences of the population and their life
style of this study and our study should not
be disregarded. Another study in the
United Kingdom®’ showed a significant
reduction in triglyceride levels at eight
months (P=0.008) in the intervention
group over the 12 months; but differences
between them were not statistically
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significant. Moreover, everyone who
consented to join the original trial*® was
eligible for follow-up at three years in the
DESMOND trial®® showed no statistically
significant differences in lipid profiles
between the groups after 3 years of
intervention. It is difficult to compare our
structured group education program
directly with these two studies because of
the different populations and this study
concerned multiple sites and educators, as
the intervention was delivered in 13
geographical locations with different
genetics, cultural and lifestyle conditions.
Supported by Tshianangasome et al. study
showed that the effect of DSME on lipid
profiles vary in different regions of the
world.*

The current study is in agreement with
Moattari and colleagues,® who approved
the significant improvement of HDL in the
experimental group compared to the
control group after intervention
respectively  (p<0.05). However, no
difference was seen in other metabolic
indicators.

Regarding four areas of diabetes self-
management program; the present study
showed that there was high statistically
significant improvements in DSMQ scores
of the intervention group before and after
intervention (P<0.001). This was in
accordance with a study in Ghana revealed
that the higher the scores, the more
effective one’s self-care, also revealed that
diabetes self-management program and
good management of all four areas was
associated with significant improvement of
HbAlc, indicating good glycemic
control.?°

Similarly, a study conducted in German
diabetes center approved that the higher
five scale scores of DSMQ indicate more
desirable self-management behavior.® In
addition, another study by Azami et al.
showed that DSME is cost-effective at

improving self-management behaviors,
self-efficacy and quality of life.”* A study
in Turkey also, showed a significant
improvement of DSM behavior among
patients in intervention compared to those
in control group.”

This study revealed that there were no
statistical signification associations
between DSMQ subscales scores and
socio-demographic and clinical data of the
intervention group except for diet control
score, which was significantly higher
among females and urban residents
compared to males and rural residents.
This may be attributed to that females
more careful, maintaining their body
shapes and less likely to be smokers.
Regarding glucose management score, it
was significantly higher among urban than
rural residents. This might be caused by
higher  socioeconomic level and culture
factors in urban than rural residents.

This was in agreement with study in
Malaysia®® that reported that socio-
demographic and clinical characteristics of
the participants were not associated with
self-care behaviors except duration of
T2DM; the patients with duration of
T2DM less than one year and between six
to ten years were found more likely to have
inadequate self-care behaviors.
Also study by Mutyambizi et al. who
reported that Dietary diversity was
associated with being female, higher socio-
economic status.?*

In addition, a study conducted in Sakaka
City, Saudi Arabia showed that gender was
significantly associated with multiple self-
care variables, including diet, exercise and
heath appointment where male had more
scores in relation to exercise and heath
appointment and female had more score
than male in relation to diet management.?®
This difference may be related to the
difference in the studied population as type
1 diabetes patients are younger than those
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having type 2 diabetes so they more
motivated to maintain their healthy
conditions, also females in Saudi Arabia
may be less mobile due to cultural and
religious factors. In contrast, to a study
performed in India®® reported that no
significant differences found between
specific diet self-care with
sociodemographic factors.

Conclusion and
Recommendations:

In conclusion, the results of this study
support the effectiveness of using the 5A
model of self-management educational
program in the improvement of metabolic
control indicators of T2DM patients in
short time duration. So, it is recommended
to perform self-management education by
using the 5A model for all individuals with
diabetes in all primary health care settings.
Further studies are recommended to
determine the long-term effect of 5A
model of self-management on metabolic
indicators of diabetes mellitus and need to
reinforcement to  maintain  healthy
behavior. In addition, studies include
different social classes, patients attending
both governmental and private sectors.

Limitation of this study: Application of
DSMQ only for intervention group and not
traditional one, short duration after
intervention (3 months) to assess its effect.
Small sample size taken can preclude the
generalization of results.
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