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Abstract

: Type 2 diabetes requires special self-care behaviors for the rest of
your life. The present study was conducted to determine the effect of education on
glycemic control in the elderly with type 2 diabetes.

: The present study was a randomized controlled
intervention that was performed on 110 elderly people with type 2 diabetes by multi-
stage random sampling method in Mallard city (55 patients in each group). The cases
received 2 intensive training sessions and then the training follow-up by sending
daily SMS to the mobile phone for a period of three months. Data related to
demographic status, anthropometric indices, self-care rate and glucose profile
indices of patients were collected before and after the intervention. Data were
analyzed using SPSS software version 22 and independent t-test, one-way ANOVA
and ANOVA.

: Comparison of glucose profiles of control and intervention patients before
and after three months of educational intervention showed a significant decrease in
mean FBS and HbA ¢ (p<0/001). The results also showed that the mean of all areas
of self-care except the area related to non-smoking in the intervention group had a
significant increase (p<0/05) and the mean of their total self-care score increased
from unfavorable and semi-desirable to the beginning of the desired level (p<0/001).

: Intensive training program based on theory of stages of change has
been significantly effective on self-care behavior and glycemic control in the elderly
with type 2 diabetes so it is necessary to pay attention to these variables in designing
educational interventions for this age group.
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Introduction

Diabetes results from impaired insulin secretion,
insulin function, or both and causes impairing the
metabolism of carbohydrates, fats, and proteins.
Type2 diabetes is caused by the interaction
of environmental and genetic factors, such as

aging, high body mass index, lack of physical

activity, and unhealthy diet, increase the risk of type
2 diabetes. Diabetes management and

treatment include nutrition therapy, medication, and

exercise, and people with diabetes should play an
active role in their treatment process.

One of the innovative methods in self-care
education that has recently been considered is the
use of mobile phones that can improve the patient's
relationship ~ with  the  service  provider.
Effectiveness of training on health

education is depended on the proper use of
theories and models. Stages of change theory is one
of the most widely used educational model in which
the modification of a behavior or adopt with a
positive attitude is emphasized. The main
hypothesis of this model is that behavior does not

occur spontaneously and randomly, but occurs
during a series of stages.

Due to limited evidence on using educational

programs in elderly diabetic patients, the present
study aimed to determine the effect of intensive
training program based on the theory of stages of
change on self-care behavior and blood sugar
control in the elderly patients with type2 diabetes.

Methodology

The present study is a randomized
controlled intervention study that
was conducted in 2018 in Mallard City, Iran. A

total of 55 people for each of the two intervention

and control groups was included. Inclusion

criteria for the cases were: age over 60 years,
Iranian race, having type II diabetes and at least six
months after diagnosis, has the ability to speak ,read
and write texts in Persian ,history of drug treatment
for diabetes Type II, living in Mallard City ,No
Grade II Diabetic Foot Ulcer based

Wagner criteria ,and  finally not

on

receiving any
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nutritional education except the routine training
of health care .Patients with secondary problems

such as lack of appropriate physical condition to
answer questions ,cognitive problems and mental
illness ,and unwillingness to use digital or mobile

media were excluded from the study and other
eligible persons were replaced by a random
selection method. After a complete explanation of
the goals of the study by the researcher, their written
consent forms were obtained .This research was
approved in the Research Ethics Committee of
Qazvin University of Medical Sciences, Qazvin,
Iran (code IR.QMS.REC .1397.006).

The required data were collected as follows:

A) face to face interview was done to collect
information on age, sex, height, weight, body mass
index, history of diabetes, type of drug used, marital
status, economic status, and the level of education.
B) Fasting blood sugar (FBS) and glycosylated
hemoglobin A1C (HbAlc) were assessed using
blood sampling after eight hours of fasting
according the valid protocols.

C) Diabetes-related
assessed using Toobert and Glasgow questionnaire.
The

in six sections :diet, physical activity, medication

self-care behaviors :was

questionnaire contains 14 questions

regimen, measurement of blood sugar, foot care and
smoking are. The scores of general self-care
behaviors were classified between 3 optimum levels

including: desirable (47 to 70), semi desirable, and
undesirable (0 to 23). This questionnaire was
already validated in Iran in previous studies.
D) Behavior change

algorithm: In the Peterson

stages
et al. questionnaire,
behavioral change stages are asked in different
subjects including exercise and physical
activity, consumption medicines, taking

care from legs, following a healthy diet and
the people are categorized in one of the pre-

contemplation, contemplation, preparation, action
or maintenance levels. This questionnaire is
validated in a previous study.

Before  the  intervention,  demographic
characteristics and HbAlc and FBS levels were
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measured as baseline values. Then, the intervention
group was participated at two educational sessions
each for 45 minutes which were held in the

auditorium of the health network Mallard city, Iran .

In the first session, the role of nutrition in the
incidence and control of diabetes was taught by
lecture method, and in the second session ,methods

of controlling diabetes were instructed . Then, short

text messages were sent daily for three months
using Mobile health method (Mhealth) through
mobile phone to encouragement and support in
relation to a healthy nutrition in the intervention
group. Laboratory values and all questionnaires
were measured one month and three months after
the intervention .The control group did not receive

any training.

Statistical analysis

Using the Kolmogorov - Smimov test, the data
of

normality. Then, the Qi-squared test and the
independent t-test method were used to compare the

distribution status was examined in terms

variables between the two groups. One -way

analysis of variance was used to compare

quantitative variables between several groups (e.g.
to compare the status of sugar control between
different levels of education) and the Repeated
Measure ANOVA method was used to compare the
mean difference in different times .The degree of

correlation between levels of FBS and self-care was
also assessed by linear regression .All analyses were

done using SPSS software version 22. Significance
level was considered less than 0.05.

Results

In the present study, the distribution of the
measured variables in the two groups was
normal. No significant difference was found

between the experimental and control groups at

baseline. The mean age of study participants was

(66.5 + 3.91) years. Also, the average duration of
diabetes was (7.18 + 4.21) years, and 50% had a
Junior high school education.

Table 1. Comparison of the mean and standard deviation of FBS and HbA ¢ at baseline, one and three months after the
educational intervention between two groups

variables time Control group experimental group significant level
(n=55) (n=55)
FBS At baseline 186.18 + 48.06 187.98 +43.4 t= 0.206, p=0.837
(mg/dl) After one month 190.47 + 59.94 158.89 = 38.79 t=-3.658, p= 0.000
After three months 187.18 £ 45.36 136.42 +36.34 t=-6.477, p=0.000
P **Between three times df=2,p=10.283 df=2, p=0.000
=1.277 f=152.085
HbAlc At baseline 8.42 +1.29 828+ 1.26 0.567
(%)
After one month 827 £1.15 7.92+1.22 0.123
After three months 8.29+1.18 7.26+1.10 0.000
P **Between three times df=2,p=0.136 df=2, p=0.000
=2.304 =110.013

* Independent t-test **; Test ,analysis of variance with repeated measures

The repeated measures analysis of variance
showed a significant difference between the mean
FBS of patients in the experimental group one and
three months after training (p=0.001). In contrast,
the mean of FBS in the control group at different
stages did not show a significant difference. A
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significant decrease in the mean HbAlc of the
experimental group was found after three months of

the intervention (p=0.001). No significant change
was observed in the mean in the control group
(Tablel).
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Table 2. Comparison of mean and standard deviation of self-care in patients of the control and intervention groups at

baseline, and after one and three months of educational intervention

Time Intervention group control group P *Between two groups
diet At baseline 10.67+ 3.51 10.85+3.45 t= 1.638,p=10.104
After one month 14.47 = 3.35 10.40 = 3.60 t= 4.344, p=0.000
After three 18.11 + 4.66 10.36 +3.95 t= 5.646, p=0.000
months
P ** Between df=2, p=0.000 df=2, p=0.000
three times f=41.846 =2.304
Regular At baseline 3.67+1.31 3.65+1.58 t= 0.919, p=0.360
physical activity —Afier one month 424124 3.45:1.07 t= 4.580, p=0.000
After three 5.07 £1.29 3/44 +1/24 t= 5.580, p=0.000
months
P ** Between df=2, p=0.000 df=2, p=0.115
three times f=59.383 =2.320
Taking At baseline 5.41+1.18 5.65+1.01 t= 1./110, p=0.200
med;ff;f,‘{;ﬁ and  “Afer one month 5.77+1.19 570« 1.10 t= 0.838, p=0.483
After three 6.40+ 1.31 5.86+1.08 t= 1.976, p=0.052
months
P ** Between df=2, p=0.000 df=2, p=0.229
three times =46.542 =2.680
Foot care At baseline 3.85+2./89 4.200+ 2.52 t= 0/667, p=0/506
After one month 6.562.92 4/34+2/50 t= 4/096, p=0/000
After three 9.45+ 3.81 4/57=2/83 t= 6/957, p= 0/000
months
P ** Between df=2, p=0./000 df=2, p=0.234
three times f=86/597 f=1.351
Blood sugar At baseline 3.52+ 1.95 3.16=2.37 t= 0./989, p=0.325
control After one month 445+ 1.67 3.20+ 3.28 t= 3.266, p=0.001
After three 4/81+ 1/66 3/25+ 2/31 t= 5/001, p=0/000
months
P ** Between df=2, p=0/000 df=2, p=0/314
three times f=33/813 =2/699
No smoking At baseline 1.29 +2.48 1.18+2.28 t= - 0/240, p=0/811
After one month 1.04 £2.33 1.24+2.38 t= - 0/446, p=0/657
After three 0/85+2/19 1.22+2.30 t=- 0/849, p= 0/397
months
P ** Between df=2, p=0.168 df=2, p=0.533
three times f=1.486 f=0/322
General self- At baseline 28.34 +7.89 28.13+7.15 t=-0.115, p=0.907
care After one month 37.47 + 6.59 27.54 + 7.60 t= 3.811, p=0.000
After three 45.49 = 8.76 2742 +8.113 t= 5.395, p=0.000
months
P ** Between df=2, p=0/000 df=2, p=0.471
f=6.024 =1.807

three times

P * :Test t-test Independent, P ** :Test Ana lysis of variance with repeated measures

September 2021, Volume 28, Issue 6

No significant difference between the two analysis of variance with repeated

groups in terms of general self-care and its
behavioral subscales .In addition, according to the

measures showed a significant increase in all

subscales except the border area of relationships is
classification of general self-care behaviors at a
semi-optimal level, their self-care status before
training was not satisfactory. The results of

to avoid smoking in the intervention
group (p<0.05). In addition, the mean total score
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of self-care in patients in the intervention group
was significantly improved during three
measurement points (P<0.002) and the level of

self-care in the intervention group was upgraded to
the desired level after 3 month of the intervention
(Table2).

Discussion

This study found that FBS and HbA Ic¢ levels in

the case group were significant decreased after the
educational intervention, which was consistent
with the previous studies. One of the important
issues in this study was the intensity of training
sessions. These intensive training sessions were
able to improve the sugar profile of the
intervention group, which was in line with many
studies, such as the study of Morocco et al.
Furthermore, the effectiveness of the training
program and the use of stages of change theory to

better glycemic control blood were reported,

which was in line with a previous study.

One of the reasons frequently mentioned for
failure of educational interventions in elderly
patients with type2 diabetes is the lack of access to
health services and lack of use of new
technologies. In this regard, these findings showed
that by removing these barriers for example by
following patients by sending daily educational
text messages and thus increasing their access to
health services, long-term benefits in the health
status of these patients can be expected.

Another important finding of the current study
is a significant increase in the mean score of self-

care in the intervention group which was in line

with the results of Ghasemi et al. that reported the
impact of education on the promotion of self-care
in the elderly diabetic patients. The results also
identified the Positive effect of
Educational Intervention on the improvements in
following a healthy diet, foot care, physical
activity, and using drugs, which was in line with
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the results of the previous studies. A significant
and positive impact of the intervention on the

glycemic control in patients with type II
diabetes was observed .In the study of Naqibi et al.

and Mawari et al., the role of education on self-
care behaviors of type 2 diabetic patients in the
field of blood sugar control has been
emphasize. In the study of Zhang et al., sending

educational text messages to diabetic patients was
associated with the higher frequency of blood
glucose measurements.

Conclusion

As a result, self-care and glycemic control in
with type2 diabetes

significantly improved after an intensive training
program based on the theory of change. So, focus
on educational models in the design of therapeutic
interventions in elderly diabetic patients can be

recommended. However, this  study
had limitations including collecting some of the

data through
the study to older people who had the ability
and interest to use mobile ,and therefore it is not

elderly patients was

self-reporting  method, limiting

possible to generalize the results to the whole
elderly population. Further studies with more

comprehensive methods are needed to confirm
using new technologies and educational models
for improvement of health status in elderly
diabetic patents.
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