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ABSTRACT

Background: Diabetes is a common costly condition associated with significant morbidity and mortality. The process of
teaching individuals to manage their diabetes had been considered an important part of the clinical management. The goals of
self-management education are to optimize metabolic control, prevent acute and chronic complications, and optimize quality of
life; Aim: To evaluate the impact of a health education intervention guidelines for T2DM on Patients’ knowledge, self-efficacy,
and self-management practices.
Methods: Design: quasi-experimental uncontrolled design on 50 patients evaluated at pre-intervention, post-intervention, and
6-month follow-up. Setting: The study was carried out in the outpatient clinics of Endocrinology and Metabolism at Zagazig
University Hospital. Tools: three tools were used, 1st tool was an interview questionnaire to assess socio-demographic data and
patients’ knowledge, self-efficacy scale and patients’ self-reported self-management behaviors concerning self-care practices.
Results: There were statistically significant improvements in patients’ knowledge (p < .001), self-efficacy (p < .001), and self-
management (p < .001), which continued through follow-up. Multivariate analysis showed that the knowledge and self-efficacy
scores positively predicted the scores of self-management.
Conclusions: The study demonstrates the effectiveness of health educational intervention guidelines in improving T2DM patients’
self-management behaviors and self-care practices through provision of sound information and fostering their self-efficacy. The
slight decline at the follow-up phase indicates the need for periodic booster doses of the intervention. Therefore, the study
recommends generalization of such educational guidelines in all health care settings providing services to T2DM patients. Such
guidelines should particularly address the patients with low educational attainments, long history of T2DM, and those residing in
rural areas. More research is needed to investigate the long-term effect of such educational interventions.
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1. INTRODUCTION
Diabetes mellitus (DM) is a chronic illness with high morbid-
ity and mortality, with high public health burden. According
to a recent report, approximately 180 million people have

DM worldwide, and the figure is estimated to double by
the year 2030.[1] However, and a good glycemic control is
able to prevent or control its complications.[2] This requires
changes in patient’s daily routine, with many self-care activi-
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ties concerning medications, glucose testing, nutrition, and
exercise. These patients need guidance to be able to pursue
the life-long management of their illness. Therefore, the DM
patients’ education should be concerned with encouraging
self-dependence and confidence among them to enable them
to carry out their self-care tasks.[3, 4]

Self-management is a set of daily behaviors to be followed by
patients to deal with their diabetes.[5] It is a complex process
translating the required knowledge, skills and capabilities
into effective patient self-management behaviors.[6] Its main
objectives are to persuade the patient to make informed deci-
sions and to cooperate with the caregivers to enhance clinical
outcomes. Determining behavioral objectives is a fundamen-
tal strategy in this process,[7] and it should give emphasis
to patient-centered care based on analysis of the needs and
capabilities of the patients with respect to their experience
and knowledge.[8] There is still a need for a culture-sensitive
model for T2DM self-management.[6]

Self-efficacy is an important factor influencing diabetes self-
management behaviors, and is a key tenet in the Social Cog-
nitive Theory.[9] It is a strong predictor of perceived self-
care,[10] since the perception of own ability to surmount the
obstacles in a certain matter influences further attempts to
engage in different behavioral challenges concerning this
matter.[11] It also reflects one’s ability to adopt behavioral
changes for better self-care abilities.[12] Moreover, the level
of self-efficacy influences patients’ persistence.[13] Hence,
the measurement of self-efficacy can help in the prediction
the intention to change and to select proper self-care inter-
ventions.[14] In DM, self-efficacy refers to the judgment of
patient’s capacity to set and follow diabetes activities,[15]

with emphasis on diet, exercise, medication, and blood glu-
cose checks.[16] The self-efficacy framework related to DM
has been applied in various education programs.[17] These
studies demonstrated that self-efficacy correlated with com-
pliance to physical activity,[18] and diet regimen[19] and to
be associated with more frequent self-monitoring of blood
glucose[20] and glycemic control.[21] Conversely, low self-
efficacy was associated with worse diabetes control.[22] Nev-
ertheless, although there is a consensus that self-efficacy is
essential for motivation to patients in the treatment of T2DM,
it is often assessed as a general measure, which may overlook
its predictive usefulness.[14, 23]

1.1 Significance and aim of the study
Diabetes mellitus is a chronic illness, rising tide of type II
diabetes and its associated complications in Egypt and re-
quiring a lifetime self-management behavior. Because diet,
physical exercise, and physical and emotional stress can af-
fect diabetic control, patients must learn to balance these

factors to avoid fluctuations in blood glucose levels. They
must be knowledgeable about nutrition, exercise, preventive
strategies, and medication adjustment. Given the increas-
ing incidence of DM, its chronic nature with no cure, and
the associated potential complications, this study was aimed
at evaluating the impact of health educational guidelines
for T2DM on Patients’ knowledge, self-efficacy, and self-
management practices. The research hypotheses are that
the implementation of the health educational guidelines will
lead to statistically significant improvements T2DM Patients’
knowledge, self-efficacy, and self-management practice.

1.2 Theoretical framework
Bandura’s Social Cognitive Theory emphasizes how behav-
ioral, personal (cognitive, affective, and biological events),
and environmental factors interact to determine motivation
and behavior. Accordingly, human functioning is the result
of the interaction among all three of these factors.[24] Hu-
man functioning may be primarily influenced by personal
(self-efficacy), behavioral (social recognition), and environ-
mental (sense of cohesion in work area) influences.[25] The
self-efficacy theory is based on the assumption that a person
who is given the flexibility to try a task under various condi-
tions builds a body of knowledge that increases both his/her
natural ability to perform the task and the self-efficacy to
believe in own ability to do it.[26]

2. SUBJECTS AND METHODS
2.1 Study design and setting
The setting was in the outpatient clinics of Endocrinology
and Metabolism at Zagazig University Hospital using a quasi-
experimental uncontrolled design. Patients were evaluated at
three time intervals: before, post, and 6 months after inter-
vention.

2.2 Participants
A convenience sample of 50 patients with T2DM having
T2DM for at least one year, taking diabetes care at the study
setting, and able to read and write in order to pursue the
guidelines. The sample size was calculated to demonstrate
a doubling (design effect 2) of the knowledge, self-efficacy,
and self-management rates after the intervention, at 95%
level of confidence and 80%, and accounting for a dropout
rate of 5%. The patient how drop out at any phase from the
study was excluded.

2.3 Data collection tool
The researchers used three tools, 1st tool was an interview
questionnaire for data collection, adapted by the researchers
based on literature. The 1st part covered patients’ personal
data as age, sex, educational status, residence, occupation,
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and monthly income. It also included the medical history
with details of the diabetes disease such as duration, compli-
cations and causes of it, Frequency of follow-up, had previ-
ous hospitalization for DM and Body mass index. The 2nd
part consisted of 31 multiple choice and open questions to
assess patients’ knowledge regarding definition of diabetes,
causes, signs and symptoms, complications, such as hypo-
glycemia, hyperglycemia, diabetic ketoacidosis, and diabetic
foot and laboratory investigation and different management
strategies as diet, exercises, self-injection, hygiene. The
correct and incorrect responses were given “1” “0” points
respectively. The total scores were calculated by simple
summation, and then converted into percentages of total. Pa-
tient’s knowledge was arbitrarily considered satisfactory at a
cutoff point 50% or more assuming that acquiring of one-half
of the information provided would be the minimal level that
can positively affect patients’ self-efficacy.

The 2nd tool was the self-efficacy scale based on the Diabetes
Self-Efficacy Scale of Stanford Patient Education Research
Centre[27] adapted by the researchers little modification was
done to validated for the culture of Egyptian patient. The
scale has 32 items covering 10 areas of self-efficacy: eating,
exercises, getting information about DM, getting support
from others, routine home activities, recreation and social
activities, communicating with doctor, management of DM,
management of symptoms, and controlling emotions. The
items are scored on a 10-point continuous scale ranging from
“1” (Not sure at all) to “10” (Completely sure), so that a
greater score indicates more self-efficacy. The total scores
were calculated by simple summation, and then converted
into percentages of total. For categorical analysis, patient’s
self-efficacy was arbitrarily considered high if the percent
score was ≥60%.

The 3rd tool assessed patients’ self-reported self-manage-
ment behaviors concerning self-care practices based on
Schmitt et al.[28] and adapted by researchers consisted of
eleven parts with 91 items. It included 17 items to assess diet
regimen and weight control practices, 3 for exercise, 7 for
treatment, 3 for laboratory tests, 12 for insulin injection, 10
for urine testing, 7 for blood glucose testing, 7 for eye care, 5
for personal hygiene, 17 for foot, nail, and wound care, and
3 for follow-up. The items reported “done” and “not-done”
were given “1” and “0” points respectively. The total scores
were calculated by simple summation, and then converted
into percentages of total. Patient’s self-management prac-
tices were arbitrarily considered adequate at a cutoff point
60% or higher.

The data collection tools were face and content-validated
through a panel of five experts in medical-surgical nursing.

The tools were then pilot-tested on 5 patients from the study
setting to test its understandability and applicability, and to
determine the time needed for its filling. This ranged between
30 and 45 minutes according to patient’s condition and level
of understanding. Based on the pilot results, the researchers
modified some of the questions and finalized the tool. The re-
liability of the self-efficacy scale was also tested in the study
through measuring its alpha Cronbach coefficient. This was
0.972, indicating high level of reliability.

2.4 Administrative and ethical considerations
Necessary approvals to conduct the study were secured using
official channels. The research and ethics committee at the
Faculty of Nursing, Zagazig University approved the proto-
col. At the initial encounter with each patient, the researchers
explained the aim and process of the work and its benefits to
obtain an informed oral consent. Each patient was informed
about the rights to refuse or withdraw at any time, and about
the confidentiality and anonymity of any obtained informa-
tion. No harm could be anticipated from any maneuver in the
implementation of the study; on the contrary, the intervention
had potential beneficial effects on participants.

2.5 Fieldwork
The study was implemented from January 2013 to June 2014
where the researchers were available two days weekly.

Assessment phase: The researchers started to recruit the
sample according to eligibility criteria. Those who gave their
consent were interviewed individually using the data collec-
tion form. The information obtained served as baseline data
or pretest, and guided the researchers in the preparation of
the health educational intervention guidelines.

Planning phase: Using the assessment data and related lit-
erature, the researchers developed an educational guidelines
to train patients and improve their knowledge about T2DM,
and self-management behaviors, and related self-efficacy.
The health educational intervention guidelines included a
theoretical and a practical part. The researchers prepared an
illustrated guideline booklet in simple Arabic language to
help patients assimilate and refresh the information provided.
To achieve aim of the study; knowledge covered the meaning
of DM, its signs and symptoms, complications, causes of
hypo or hyperglycemia, or ketone in urine, diet, exercises and
drug therapy Elements of self-management practice related
to lifestyle changes that are: 1) dealing with the symptoms of
diabetes including physical and psychological problems; 2)
strength and endurance exercises; 3) proper diet and weight
control; 4) medication administration and self-injection; 5)
hygienic care for (teeth, eye, foot, nails and wound); 6) blood
glucose test; 7) cooperating with caregivers and 8) impor-
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tance of follow up. Participants are instructed to develop
weekly action plans, and interchange experiences to help
each other in this.

Implementation phase: The researchers met with the pa-
tients individually, and administered the health educational
intervention guidelines in twelve 30-45 minutes sessions.
One patient’s family member attended the sessions to help
him/her follow the health educational guidelines at home.
The first three sessions were theoretical and covered the
meaning of DM, its signs and symptoms, complications,
causes of hypo or hyperglycemia, laboratory tests, treatment,
as well as eye, nail, foot, and wound care. This was followed
by nine practical sessions with applied hands-on training
in self-care practices such as dietary regiment and weight
control, exercise and daily life activities, treatment, insulin
injection, urine and blood glucose testing, personal hygiene,
and eye, wound, foot and nail care. During the practical
sessions, each patient was assessed whether he/she follows
the prescribed guidelines or not. The first session was for
orientation about the intervention. The researchers used sim-
ple language to suit the level of patients, with motivation and
reinforcement to enhance learning. A copy of the guidelines
was offered for each patient to use it as future reference.

Table 1. Socio-demographic of patients in the study sample
(n = 50)

 

 

 Frequency Percent (%) 

Age   

<60 36 72.0 

  60+ 14 28.0 

Range 37.0-75.0 
54.5±7.9 
55.00 

Mean±SD 

Median 

Gender   

Male 16 32.0 

Female 34 68.0 

Marital status   

Married 38 76.0 

Widow 12 24.0 

Education   

Read/write 27 54.0 

Basic 10 20.0 

Intermediate 7 14.0 

University 6 12.0 

Job status   

Not working 36 72.0 

Working 14 28.0 

Residence   

Urban  18 36.0 

Rural 32 64.0 

 

Evaluation phase: Each patient in the study was evaluated
three times using the same data collection tools. This was
done upon recruitment (pretest), immediately after the end
of the health educational intervention guidelines (posttest),
and six months after the end of the guidelines (follow-up).

Table 2. Medical and family history of patients in the study
sample (n = 50)

 

 

 Frequency Percent (%) 

Duration of DM (years)   

<5 19 38.0 

    5-10 9 18.0 

>10 22 44.0 

Has family history of DM 46 92.0 

Family history first degree 4 8.0 

Have DM complications 49 98.0 

Complications   

Hypertension 30 61.2 

Eye problems 21 42.9 

Hepatic problems 19 38.8 

Neurological problems 16 32.7 

Slow wound healing 5 10.2 

Cardiac problems 2 4.1 

Renal problems 1 2.0 

Recurrent infections 1 2.0 

Treatment   

Oral 20 40.0 

Insulin 16 32.0 

Both 14 28.0 

Frequency of follow-up   

Weekly 2 4.0 

Monthly 36 72.0 

More than one month 12 24.0 

Had hypoglycemic attacks 50 100.0 

Causes   

Delayed meal 40 80.0 

Excess effort 20 40.0 

Excess medications 9 18.0 

No cause 12 24.0 

Had hyperglycemic attacks 50 100.0 

Causes   

Neglect of treatment 35 70.0 

Fatty meal 32 64.0 

Excess candies 22 44.0 

Stress 19 38.0 

No cause 9 18.0 

Had previous hospitalization for 
DM 

2 4.0 

Body mass index (BMI)   

Normal (<25) 6 12.0 

Overweight (25-30) 15 30.0 

Obese (>30) 29 58.0 
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2.6 Statistical analysis
Data management was done on SPSS 20.0 statistical soft-
ware package. Qualitative categorical variables such as the
dichotomized results of knowledge, self-efficacy, and self-
management, were compared using chi-square test or Fisher
exact test as appropriate. Spearman rank correlation was
used for assessing the inter-relationships among quantitative
variables such as age, duration of disease, and various scores
and ranked ones such as the level of education. Multiple lin-
ear regression analysis was used to recognize the predictors
of knowledge, self-efficacy, and self-management practice
scores. Statistical significance was set at p < .05.

3. RESULTS
Table 1 demonstrates that 68.0% of the patients were females,
and their age ranged between 37 and 75 years. More than half
of the patients had no formal education but could read/write
(54.0%), were unemployed (72.0%), and from rural areas
(64.0%).

Regarding patients’ medical and family history, Table 2 il-
lustrates that the duration of DM was mostly ten years or

more (44.0%), and almost all of them (92.0%) had positive
family history. All but one patient (98.0%) had DM com-
plications, mostly hypertension (61.2%), eye (42.9%), and
neurological (32.7%) problems. All patients gave a history of
hypoglycemia and hyperglycemia, caused mainly by delayed
meal (80.0%) and neglect of treatment (70.0%) respectively.
Two-fifth of the patients (40.0%) were on oral medication
whereas 28.0% were on both oral and insulin treatment. The
majority (72.0%) had monthly follow-up, and were over-
weight/obese (88.0%).

As illustrated in Table 3, patients’ knowledge about DM was
generally low at the pre-guidelines phase particularly for
laboratory tests (0.0%), treatment (2.0%), foot and wound
care (2.0%), and hyperglycemia (4.0%). The posttest showed
significant improvements in all aspects of patients’ knowl-
edge about DM, reaching 100.0% satisfactory knowledge
in almost all aspects. This persisted at the follow-up test,
with minimal non-significant declines in some areas. In total,
more than three quarters (78.0%) of the patients had unsatis-
factory knowledge at the pretest, compared to none (0.0%)
at the post and follow-up tests (p < .001).

Table 3. Change in patients’ knowledge throughout intervention phases
 

 

Satisfactory  
Knowledge 
(50%+) of 

Time 
χ2 (p-value) 
Pre-post 

χ2 (p-value) 
Pre-FU 

Pre (n = 50)  Post (n = 50)  FU (n = 50) 

No. %  No. %  No. % 

DM definition and causes 19 38.0 49 98.0 50 100.0 41.36(<.001*) 44.93(<.001*) 
Symptoms/signs 15 30.0 50 100.0 50 100.0 53.85(<.001*) 53.85(<.001*) 
Complications 42 84.0 50 100.0 50 100.0 Fisher(.006*) Fisher(.006) 
Hypoglycemia 44 88.0 50 100.0 50 100.0 Fisher(.03*) Fisher(.03*) 
Hyperglycemia 2 4.0 34 68.0 49 98.0 44.44(<.001*) 88.40(<.001*) 
Laboratory tests 0 0.0 50 100.0 37 74.0 100.00(<.001*) 58.73(<.001*) 
Acetone 5 10.0 32 64.0 32 64.0 31.27(<.001*) 31.27(<.001*) 
Treatment 1 2.0 49 98.0 47 94.0 92.16(<.001*) 84.78(<.001*) 
Exercise 29 58.0 50 100.0 49 98.0 26.58(<.001*) 23.31(<.001*) 
Foot/wound care 1 2.0 50 100.0 48 96.0 96.08(<.001*) 88.40(<.001*) 

Total         
Satisfactory 11 22.0 50 100.0 50 100.0   
Unsatisfactory 39 78.0 0 0.0 0 0.0 63.93(<.001*) 63.93(<.001*) 

(*) Statistically significant at p < .05 

 

Concerning self-efficacy, Table 4 shows very low levels in
all its aspects at the pretest. Thus, none of the patients had
high self-efficacy regarding recreation and social activities,
management of DM, and control of emotions. At the posttest,
revealed statistically significant improvements in all aspects
of self-efficacy (p ≤ .001). The improvement was highest
regarding the management of symptoms (96.0%) and eating
(80.0%). The follow-up phase demonstrated some declines
but the levels remained significantly higher compared with
the pretest in most areas. In total, none (0.0%) of the patients

had high self-efficacy at the pretest, compared to 56.0% at
the posttest, and 40.0% at the follow-up test (p < .001).

Table 5 indicates that patients’ self-management reported
practices were mostly inadequate in all activities at the
pretest. The only exception was related to treatment, which
was adequate in 98.0% of the patients. The posttest demon-
strated significant ameliorations in most self-management
practices. The only exceptions were regarding treatment,
which remained as high as in the pretest level, and exercise,
lab tests, and follow-up, which remained low as in the pretest.
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The same pattern continued throughout the follow-up, with
no changes in these four areas. Moreover, the foot care
practices demonstrated marked decrease, but still remained
significantly higher compared to pretest (p = .03). In total,

only 10.0% of the patients had adequate self-management
reported practices at the pretest, compared to 96.0% at the
posttest, and 60.0% at the follow-up test (p < .001).

Table 4. Self-efficacy among patients throughout intervention phases
 

 

High (60%+) 
Self-Efficacy 

Time 
χ2 (p-value) 
Pre-post 

χ2 (p-value) 
Pre-FU 

Pre (n = 50)  Post (n = 50)  FU (n = 50) 

No. %  No. %  No. % 

Eating 4 8.0 40 80.0 15 30.0 52.60(<.001*) 7.86(.005*) 
Exercise 1 2.0 21 42.0 11 22.0 23.31(<.001*) 9.47(.002*) 
Get information about DM 3 6.0 31 62.0 6 12.0 34.94(<.001*) Fisher(.49) 
Get support from others 16 32.0 32 64.0 7 14.0 10.26(.001*) 4.57(.03*) 
Routine home activities 4 8.0 23 46.0 7 14.0 18.32(<.001*) 0.92(.34) 
Recreation and social activities 0 0.0 15 30.0 5 10.0 17.65(<.001*) Fisher(.06) 
Communicate with doctor 2 4.0 23 46.0 9 18.0 23.52(<.001*) 5.01(.03*) 
Management of DM 0 0.0 18 36.0 5 10.0 21.95(<.001*) Fisher(.06) 
Management of symptoms 3 6.0 48 96.0 48 96.0 81.03(<.001*) 81.03(<.001*) 
Control emotions 0 0.0 20 40.0 20 40.0 25.00(<.001*) 25.00(<.001*) 

Total self-efficacy         
High 0 0.0 28 56.0 20 40.0   
Low 50 100.0 22 44.0 30 60.0 38.89(<.001*) 25.00(<.001*) 

(*) Statistically significant at p < .05 

Table 5. Total self-management practices reported by patients throughout intervention phases
 

 

Adequate 
self-management 
practice (60%+) of 

Time 
χ2 (p-value) 
Pre-post 

χ2 (p-value) 
Pre-FU 

Pre (n = 50)  Post (n = 50)  FU (n = 50) 

No. %  No. %  No. % 

Diet 1 2.0 44 88.0 41 82.0 74.71(<.001*) 65.68(<.001*) 
Treatment 49 98.0 49 98.0 49 98.0 Fisher(1.00) Fisher(1.00) 
Insulin injection 9 29.0 31 100.0 32 100.0 34.10(<.001*) 34.90(<.001*) 
Exercise 5 10.0 5 10.0 5 10.0 0.00(1.00) 0.00(1.00) 
Lab tests 10 20.0 10 20.0 9 18.0 0.00(1.00) 0.06(.80) 
Urine test 6 12.2 47 95.9 46 93.9 69.07(<.001*) 65.55(<.001*) 
Blood tests 9 18.0 50 100.0 50 100.0 69.49(<.001*) 69.49(<.001*) 
Personal hygiene 6 12.0 50 100.0 29 58.0 78.57(<.001*) 23.25(<.001*) 
Foot care 4 8.0 49 98.0 12 24.0 81.29(<.001*) 4.76(.03*) 
Follow-up 18 36.0 18 36.0 19 38.0 0.00(1.00) 0.04(.84) 
Eye care 4 8.0 49 98.0 49 98.0 81.29(<.001*) 81.29(<.001*) 

Total         
Adequate 5 10.0 48 96.0 30 60.0   
Inadequate 45 90.0 2 4.0 20 40.0 74.23(<.001*) 27.47(<.001*) 

(*) Statistically significant at p < .05   

 

Concerning the correlations among patients’ knowledge, self-
management practice, and self-efficacy scores before the in-
tervention, Table 6 indicates statistically significant weak to
moderate positive correlations among the three scores. The
table also shows that patients’ self-efficacy correlated posi-
tively with education and negatively with the duration of DM,
the number of complaints, and the number of hyperglycemic
attacks. Meanwhile, the knowledge score correlated posi-
tively with the number of hypoglycemic attacks, whereas

the practice correlated negatively with the number of hyper-
glycemic attacks.

In multivariate analysis (see Table 7), the statistically signifi-
cant independent positive predictors of patients’ knowledge
score throughout the study phases were the intervention and
the dual oral/insulin therapy. As indicated by the standard-
ized coefficient, the intervention was the most influential
factor. It is evident that 23% of the variance in the knowl-
edge score can be attributed to the factors in the model.
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Table 6. Correlation between patients’ knowledge, practice,
and self-efficacy scores and their characteristics before the
intervention

 

 

 Spearman's rank correlation 
coefficient 

Knowledge Self-efficacy Practice

Knowledge    
Self-efficacy .290*   
Practice .443** .425**  
Age -0.13 -0.16 -0.19 
Education 0.03 .38** 0.19 
BMI -0.08 -0.02 -0.07 
DM duration  0.00 -.29* -0.15 
No. of complaints 0.02 -.36** -0.11 
No. of hypoglycemic attacks .36* -0.02 -0.18 
No. of hyperglycemic attacks 0.08 -.31* -.41** 

(*) Statistically significant at p < .05,  (**) Statistically significant at p < .01 

 

The model for the self-efficacy score indicates that the sig-
nificant positive predictor of this score throughout the study
phases was the intervention while the duration of DM was
a negative predictor. As indicated by the standardized coef-
ficient, the intervention was the most influential factor. As
r-square indicates, 75% of the variance of self-efficacy score
is attributed to the factors in the model.

As for self-management practice score, the statistically sig-
nificant independent positive predictors were patient’s level
of education, previous hospitalization, as well as the knowl-
edge and self-efficacy scores. Meanwhile, the rural residence
and the dual therapy were negative predictors. The model
shows that the knowledge score was the most influential fac-
tor followed by the self-efficacy score. The model shows
that 87% of the self-management practice score variance is
explained by the factors in the model.

Table 7. Best fitting multiple linear regression model for the knowledge score
 

 

 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t-test p-value 

95% Confidence 
Interval for B 

B Std. Error Lower Upper 

Knowledge score 

Constant 40.51 6.00  6.75 <.001 28.66 52.37 

Oral + insulin therapy 5.70 2.41 0.17 2.37 .019 0.95 10.46 

Intervention 13.38 2.07 0.46 6.45 <.001 9.28 17.48 

r-square = 0.23; Model ANOVA: F = 23.81, p < .001 
Variables entered and excluded: age, sex, education, marital status, job status, residence, BMI, duration of DM, family history, treatment type, FU, 
hospitalization 

Self-efficacy score 

Constant -15.18 6.63  -2.29 .024 -28.34 -2.03 

Duration of DM -4.78 1.56 -0.16 -3.06 .003 -7.88 -1.68 

Intervention 49.22 2.93 0.85 16.83 <.001 43.42 55.03 

r-square = 0.75; Model ANOVA: F = 146.24, p < .001 
Variables entered and excluded: age, sex, education, marital status, job status, BMI, family history, treatment type, FU, hospitalization, knowledge 
score 

Self-management practice score 

Constant 38.65 3.07  12.58 <.001 32.55 44.75 

Rural residence -4.50 1.41 -0.12 -3.19 .002 -7.30 -1.70 

Education 1.51 0.61 0.09 2.48 .015 0.30 2.72 

Hospitalization 15.53 3.50 0.17 4.44 <.001 8.58 22.48 

Oral + insulin therapy -4.48 0.83 -0.21 -5.42 <.001 -6.12 -2.84 

Knowledge score 0.35 0.04 0.59 9.31 <.001 0.28 0.43 

Self-efficacy 0.21 0.04 0.34 5.47 <.001 0.13 0.28 

 r-square = 0.87; Model ANOVA: F = 112.36, p < .001 
Variables entered and excluded: age, sex, marital status, job status, BMI, duration of DM, family history, FU, intervention 

 

4. DISCUSSION

This study assessed the effect of health educational in-
tervention guidelines on T2DM patients’ knowledge, self-
management practices and self-efficacy. The findings gen-
erally point to significant improvements in all these three
parameters. This would lead to rejection of the null hypothe-
ses regarding the effectiveness of the health education guide-

lines. The sample involved 50 adult T2DM patients who
represented the population of patients with T2DM in terms
of age and gender. The age ranged between 37 and 75 years,
with median 55 years, which is the age with highest preva-
lence of T2DM as reported by Rydén (2014)[29] and Zam et
al. (2015).[30] The representativeness was also evident from
the higher percentage of females, which is an often-cited find-
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ing in diabetes research in the United Kingdom (Diabetes in
the UK, 2012;[31] Kousoulis et al., 2014[32]), and well as in
Egypt (Taha, 2011[33]).

According to the present study, more than three quarters of
the patients’ total knowledge was unsatisfactory at the pretest.
The deficiency was most evident concerning laboratory tests,
treatment, and foot care. The finding is alarming since the
lack of information has negative repercussions on patient’s
outcomes. In fact, the study revealed positive correlations be-
tween patients’ knowledge scores and their self-management
practices. Moreover, the multivariate analysis revealed that
this score was the most influential factor in improving pa-
tients’ self-management scores. The finding indicates the
crucial need for patient health educational guidelines. In
congruence with this, Kolb et al. (2014),[34] in a study in
the United States, reported low level of knowledge about dia-
betes among patients, and discussed the importance of sound
patient information on success of management. Furthermore,
Liebhauser et al. (2014)[35] in Austria, mentioned that dia-
betic patients’ knowledge about specific dietary ingredients
helps in improving their dietary habits.

At the post-intervention phase of the current study, there
were significant ameliorations in patient’s knowledge, and
this persisted during the follow-up. This improvement could
be attributed to the guidelines content, which was based on
patients’ needs, as well as its process where adult learning
methods with active participation was used. The effect of the
health educational intervention guidelines was confirmed by
the regression analysis, which determined the intervention as
a main independent predictor of the improvement of knowl-
edge. The finding is in agreement with Abdo and Mohamed
(2010)[36] in Egypt and Borhani et al. (2015)[37] in Iran, who
reported a similar success of an educational intervention for
T2DM patients. Also in line with the current study results,
Lewis et al. (2015)[38] in a study in the United States revealed
a retention of the post-intervention improvement in patients’
knowledge at follow-up testing.

The present study was also aimed at improving T2DM pa-
tients’ self-efficacy. The findings revealed markedly low
levels of self-efficacy at the pretest. This deficiency could be
attributed to the low education grades, in addition to the lack
of knowledge. In fact, the study showed significant and pos-
itive correlations between patients’ self-efficacy score and
their educational level and knowledge score. In congruence
with this current study finding, a study in the Netherlands
demonstrated low levels of self-efficacy among T2DM pa-
tients.[39]

The implementation of the present study health educational
intervention guidelines led to significant improvements in

patients’ self-efficacy. The role of the intervention in this
improvement was further consolidated through the regression
analysis, which identified it as a main positive predictor of the
self-efficacy score. The finding is in agreement with the find-
ings of similar interventions in the United States[40] and in
China.[41] The positive effect of the current study guidelines
can be attributed to its process, where the researchers stressed
patient’s role in management of his/her illness. An additional
important factor was the presence of a family member during
the sessions, which was intended to strengthen this role. In
agreement with this, a study in Thailand reported that family
involvement is essential in improving the self-efficacy of
T2DM patients, and this may help prevent complications.[42]

The ultimate goal of this current study was to improve the
T2DM patients’ self-management behaviors, which would be
reflected in better self-care practices. The study revealed ob-
viously inadequate self-management behaviors and self-care
practices before the implementation of the guidelines. This
was quite expected given the mostly low educational level of
the patients. Similarly low levels of self-management with
regard to healthy diet, exercise, checking blood glucose, foot
care, problem solving, and risk-reduction were reported in a
study in Oman.[43] The consequences of such deficient behav-
iors and practices were evident in the finding that all patients
had T2DM complications. Moreover, the results indicated
a significant negative correlation between the scores of self-
management behaviors/practices and the number of hyper-
glycemic attacks. In line with this, the Society of Behavioral
Medicine’s position statement: “expand United States health
plan coverage for diabetes self-management education and
support” emphasized the role of self-management behaviors
in mitigating the complications of T2DM.[44]

At the post-intervention phase of the present study, signifi-
cant improvements were shown in patients’ self-management
behaviors/practices, and this persisted in the follow-up al-
though with some decline. A similar success of a nursing
intervention in enhancing T2DM patients’ self-management
was reported in a study in Korea, which concluded that pro-
moting personal motivation and self-efficacy could result
in better health outcomes.[45] Meanwhile, the multivariate
analysis in the present study showed that the educational
intervention was not a direct predictor of the patients’ self-
management/practice scores, but it acted through improving
their knowledge and self-efficacy scores. This emphasizes
the importance of good patient information about the ill-
ness in addition to increased patients’ participation, self-
confidence in making choices and decisions regarding the
management of their disease, and of intensifying patients’
belief in future change. In congruence with this, studies
have demonstrated the role of self-efficacy in adherence to
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self-care practices and better glycemic control.[7, 46]

Other factors that influenced patients’ knowledge, self-
efficacy, and self-management behaviors/practices involved
the disease duration and type of treatment, the level of educa-
tion, and the residence. The duration of illness had a negative
effect on patients’ self-efficacy, which could be attributed
to the boredom with the long-term lifetime management of
the disease. As for the mode of treatment, those patients
on oral/insulin therapy benefited more from the knowledge
part of the guidelines, but less from self-management. This
might be due to that patients may have good practice of med-
ication intake, but with no background knowledge. Thus,
the guidelines had a more evident effect on their knowledge.
The positive effects of higher education and urban residence
are quite expected and are in agreement with previous stud-
ies.[47–49]

5. CONCLUSION AND RECOMMENDATIONS
The study findings demonstrate the effectiveness of health
education guidelines in improving T2DM patients’ self-
management behaviors and self-care practices through pro-
vision of sound information about the disease and fostering
their self-efficacy. The slight decline at the follow-up phase
indicates the need for periodic booster doses of the inter-
vention. Therefore, the study recommends generalization of
such educational guidelines in all health care settings pro-
viding services to T2DM patients. Such guidelines should
particularly address the patients with low educational attain-
ments, long history of T2DM, and those residing in rural
areas. Further studies are proposed to evaluate the long-term
effect of such interventions.
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