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ABSTRACT

Background Children with type-1 diabetes face not only short-
term complications but also long-term microvascular and
macrovascular complications. Therefore, a continuing medical care
and education to reach blood glucose near normal range is abso-
lutely required. An addition of behavioral educational intervention
to intensive diabetes management resulted in improved metabolic
control and quality of life.

Objective To determine the effects of a structured educational
intervention to parents and patients with type-1 diabetes mellitus
on their knowledge and patient metabolic control.

Methods In this interventional study with pretest-posttest design
at Department of Child Health, Medical School, University of Indo-
nesia, a total of 21 patients with the age between 8 and 18 years
and their parents were assigned to follow a structured educational
program over period of 6 months. During the 6 intervention ses-
sions, some procedures were applied: obtaining HbA1c at initial,
34 and 6" month using HPLC procedure, classroom teaching pro-
gram, small group discussions, role-playing and pre-posttests.
Results The mean HbA1c level in the 21 children and adoles-
cents at initial, 3"d and 6t month were 10.05% (SD 2.67%), 10.28%
(SD 2.23%) and 10.01% (SD 2.67%), which showed no significant
changes (P>0.05). After 6 educational sessions, the result showed
significant changes in both parents’ (P<0.05) and patients’ know!-
edge (P<0.05). Patients’ diabetes-related knowledge had a mod-
erate correlation (r=-0.632; P=0.02) , but parents’ diabetes-related
knowledge had no significant correlation (r=-0.348; P=0.122) with
patient mean HbA1c level.

Conclusion A structured educational intervention used in this study
is able to improve parents’ and patients’ diabetes-related knowl-
edge significantly. Patients’ diabetes-related knowledge had a sig-
nificant correlation with metabolic control [Paediatr Indones
2006;46:260-265].

Keywords: type-1 diabetes, HbA Ic, metabolic con-
trol, education.

he most common type of diabetes mellitus

children is type-1 diabetes. It is
characterized by hyperglycemia resulting

from autoimmune destruction of the &-cell

of the pancreas with consequent or absolute insulin
deficiency.!> There is a wide variation in incidence
of type-1 diabetes among population groups with the
highest incidence appears in Scandinavian countries.?
% Unfortunately, data regarding this incidence in
Indonesia is not available.?*¢ Batubara® reported that
the majority (93%) of the 69 patients from 7 pediatric
diabetes centers in Indonesia were type-1 diabetes.
The incidence rate at Endocrinology Clinic,
Department of Child Health, Medical School,
University of Indonesia (1989-1998) was 0.028%.7
Children with type-1 diabetes face not only
short-term complications such as hypoglycemia and
diabetic ketoacidosis (DKA),!>8 but also long-term
microvascular and macrovascular complications.!->?
therefore a continuing medical care and education to
reach blood glucose near normal range is absolutely

required.”-!! The level of HbAlc has become the
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choice of measurement in monitoring the treatment
of diabetes and metabolic control.l7 In the diabetes
control and complications trial (DCCT), improve-
ment in metabolic control with intensification of dia-
betes management showed a decrease about 2% of
HbAlc level resulted in a significant reduced risk and
progression of long-term complications by 27-76%.*+1°-
12 An addition of behavioral educational intervention
to intensive diabetes management resulted in im-
proved metabolic control and quality of life.1%!2 Stud-
ies done by Hoey!? and Bauman'4 show that adoles-
cents with better metabolic control have better qual-
ity of life. Meanwhile, Kaplan!® and Lockington!¢ in
their studies show that changes in knowledge of dia-
betic patients are not significantly associated with low-
ered HbAlc. A randomized control trial by Bloomgarden
et al'” found that patient education may not be an effi-
cacious therapeutic intervention in most of type-1 dia-
betes patients since it can only increase patient knowl-
edge but showed no significant decrease of HbAlc.

We conducted this study to analyze the effects
of a structured educational intervention on meta-
bolic control of type-1 diabetic patients in Depart-
ment of Child Health, Medical School, University
of Indonesia.

Methods

This prospective interventional study with pretest-
posttest design was conducted at Division of
Endocrinology, Department of Child Health, Medical
School, University of Indonesia, Cipto Mangunkusumo
Hospital from June to November 2005. A total of 21
type-1 diabetic patients with the age between 8 and 18
years were included in the study and baseline data was
collected at initial month. All patients and their parents
were assigned to follow a structured educational program
over period of 6 months. Their diabetes-related
knowledge was assessed before and after education. The
structured educational program used in this study
consisted of 6 intervention sessions using combination
of classroom teaching program, small group discussions,
and role playing method which presented diabetes-
related education and management. We analyzed HbA 1¢
at initial, 3™ and 6" month using high-performance liquid
chromatography (HPLC) procedure with expected
HbAlc level <7%. We used t-test, correlation and

regression to determine association between level of
HbA1c, and knowledge of patients and parents; P value
of <0.05 was considered significant. All analyses were
carried out by using SPSS for Windows v.12.

Results

Of the 24 patients who were considered eligible, two of
them refused to join the study. One patient was lost to
follow-up due to moving out of Jakarta. A total of 21
patients were included with male: female ratio of 8:13.
This was similar to study by Batubara,” with ratio of
10:14. The age ranged from 8 to 17 years, with only 3
out of 21 patients were older than 15 years and
educational level varied from elementary to high school.
The age of diabetes onset ranged from 3.5 to 14 years
with the most frequent age of onset was at age of 11
years. There were 9 of 21 patients whose diabetes had
been diagnosed for at least 5 years, about half of patients
were considered undernourished and one-third of
patients had family history of diabetes. Baseline data of
the 21 diabetic patients who eventually completed
sufficient data are presented in Table 1.

TaBLE 1. BASELINE DEMOGRAPHIC CHARACTERISTICS OF PATIENTS

Sex

Male 8

Female 13
Age (years) 12.6 (SD 2.67)

8-12 years 9

>12-15 years 9

>15-18 years 3
Educational levels

Middle school or lower 19

High school 2
Duration of diabetes

<1 year 5

1-5 years 7

5-10 years 9
Family status

Pre-prosperous family 1

> prosperous family 20
Parents lived at home

Both parents 19

Single parent 2
Nutritional status

Overweight 2

Wellnourished 9

Undernourished 10
Family history of diabetes

Yes 7

No 4

Data are means SD or n.
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TaBLE 2. CLINICAL DATA FOR THE 21 PATIENTS WITH COMPLETE FOLLOW-UP AT

BASELINE AND AFTER 6 MONTHS.

Baseline 6t mo follow-up

Daily insulin dosage (IU/kg/day)
Insulin injection per day
1x/day
2x/day
Blood glucose measurement per day
Only at certain time*
<2x/day
Diabetic ketoacidosis
Patients’ diabetes-related knowledge
(% correct answers)t
Parents’ diabetes-related knowledge
(% correct answers) t
HbA1c (%)

0.95 (SD 0.334) 0.97 (SD 0.327)

0 1
21 20
12 12
9 9
2% 1

67.4 (SD 14.3) 82.3 (SD 10.1)

68.7 (SD 13.2) 84.4 (SD 8.7)

10.1 (SD 2.7) 10.0 (SD 2.7)

Data are means + SD or n. *When patient felt hypoglycemia or before visiting doctor.

** Within 6 months prior to study.

1 P=0.000 by t-test for the difference between patients’ pre-posttests.
1 P=0.000 by t-test for the difference between parents’ pre-posttests.

1 P>0.05 by t-test.

Table 2 shows that daily insulin dosage, number
of insulin injections and blood glucose tests per day
remained relatively unchanged over the study period.
During the study, there was only one patient who re-
ceived a number of insulin injection adjustment from
twice to once daily due to frequent hypoglycemia epi-
sodes. The mean HbA1c level in the 21 children and
adolescents at initial, 3™ and 6t month were 10.05%
(SD 2.67%), 10.28% (SD 2.23%) and 10.01% (SD
2.67%), respectively, which showed no significant
changes (P>0.05) using t-test. The mean HbAlc of
all patients during the study was 10.11% (SD 2.37%).
After 6 educational sessions, the results showed sig-
nificant changes in both of parents’ (P<0.05) and
patients’ knowledge (P<0.05).

In this study, as shown in Table 3, a higher mean
HbAlc was found in male patients than that in fe-
male patients. Higher mean HbA 1c was also found in
patients who were living with both of their parents
than single parent, but with uneven comparison of
number of subjects. The mean HbA ¢ of age >12-15
years was the highest among other age groups. Pa-
tients in the longest duration of diabetes group had a
higher HbAlc than those of shorter one. There was
no association between numbers of attendance of pa-
tient in educational session and mean HbAlc.

Figure 1 shows that there was a moderate sig-
nificant negative correlation between patients’ dia-
betes-related knowledge with mean HbAlc (r=-
0.632; P=0.02). A significant correlation can also be

seen between patients’ diabetes-related knowledge
with patients’ HbAlc level at 6" month (r=-0.6;
P=0.04). However, in our study, there was no signifi-
cant correlation between parents’ diabetes-related
knowledge with patients’ 6'" month HbAlc (r=-
0.314; P=0.166) and with mean HbAlc (r=-0.348;

TaBLE 3. CoMPARISON OF MEAN HBA1C MEASUREMENTS
DURING THE STUDY PERIOD ACCORDING TO DEMOGRAPHIC
AND CLINICAL CHARACTERISTICS OF PATIENTS

n  Mean HbA1c (%)

Sex

Male 8 11.2 (SD 2.9)

Female 13 9.4 (SD 1.8)
Age

8-12 years 9 9.7 (SD 2.3)

>12-15 years 9 10.6 (SD 2.8)

>15 years 3 9.6+1.19
Duration of diabetes

<1 year 5 8.55+1.95

1-5 years 7 10.27+1.57

>5-10 years 9 10.86+2.85
Parents lived at home

Both parents 19 10.2+2.47

Single parent 2 9.24+0.72
According to total attendance

2x 1 10.7

3x 5 8.45+2.38

4x 7 11.37+2.87

5x 7 9.93+1.57

6x 1 10.23
Blood glucose measurement per day

Only at certain time* 12 10.32+2.60

<2x/day 9 9.84+2.14

Data are means + SD.
*When patient felt hypoglycemia or before visiting doctor.
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Ficure 1. CORRELATION BETWEEN RESULTS OF PATIENTS’
POST-TEST AND MEAN HBA1cC.

P=0.122), even though it was clearly described that
subjects with better parents’ diabetes-related knowl-
edge tended to have lower HbAlc level.

Discussion

Among other chronic health conditions, diabetes is
unique since the majority of the treatment depends
on self-management. Therefore, diabetes-related
education is crucial to the treatment and management
of the disease.!®1? Our study demonstrated the
beneficial effects of a structured educational
intervention on overall patients and parents
knowledge as well as its correlation with metabolic
control. After a 6-month educational intervention,
we found a significant increase in patients’ and parents’
diabetes-related knowledge (P<0.05).

In our patients, higher scores of patient diabe-
tes-related knowledge were significantly correlated
with lower HbAlc levels, underlining the positive ef-
fect of patient education. Parents’ diabetes-related
knowledge also showed a correlation with HbA 1c, but
they were not significantly correlated based on t-test.
Since most of our patients were adolescents, this re-
sult confirmed that many adolescents managed their

diabetic treatment by themselves. Meanwhile, parents
play more important roles in diabetic management of
younger children.

From previous observations, it is known that only
very few patients were able to achieve or maintain
normal HbAlc levels.!>1720 In present study, num-
ber of patients whose HbAlc level <8% at initial and
end of study was only 4 of 21 patients consisted of
different patients. This condition is similar with study
by Batubara® in 7 pediatric diabetes centers in Indo-
nesia that showed 90% and 85% of patients had
HbAlc >7.5% and >8% respectively. Cardwell?! re-
ported that in Northern Ireland about 80% of patients
had HbAlc >7.5%.

The three times measurements and the overall
mean of HbA ¢ level of our patients during the study
remained relatively unchanged which were all >10%.
Batubara®’ reported similar result of 10.5 (SD2.7%)
and 10.6%. Meanwhile, Cardwell?! showed a lower
HbA1c level which was 8.8%. These findings showed
that metabolic control in our patients before and af-
ter educational intervention was still poor. However,
there are other confounding factors that also take part
in influencing HbA1c besides education and knowl-
edge of patient.

According to sex distribution there was a slight
female predominance (13/21 vs. 8/21) which was simi-
lar to study by Batubara’ at the same hospital (14/24
vs. 10/24). In our study, male patients showed a higher
HbA Ic level than that of female patients. Other stud-
ies differed from ours; Dorchy?? stated that HbA1c was
not related to sex while Hoey!? reported that female
patients had higher HbAlc level than males. The dif-
ferences in these studies are caused by differences in
population, race and number of subjects of study.

The present results showed that patients in age
group of >12-15 years had the highest HbAlc level
during the study period. This is in accordance with
most studies that showed higher HbAlc during pu-
berty.2>%21 Even though successful metabolic control
in young patients depends mainly on the quality and
intensity of diabetes education,!l:1222 there are other
influencing factors that play important roles in ado-
lescents; decrease of compliance,?322 peer group,’
hormones,’ stress, changes in diet, and behaviour.?3

With regard to the duration of diabetes, we found
that level of HbAlc patients with longer duration of
diabetes was higher than that with shorter duration
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of diabetes (P>0.05). This result was similar with
Dorchy?? who reported that after 2 years of diabetes,
the level of HbAlc was higher. This fact is due to
lower frequency of home blood glucose monitoring
and visiting doctors.

The proportion of patients reporting <2x blood
glucose measurements daily remained unchanged.
These patients had lower HbAlc than those who per-
formed only at certain times (P>0.05). This result is in
accordance to study by Haller 24 who reported that in-
crease in blood glucose measurement was associated
with decrease in HbAlc.!!

Although our present study clearly showed a
significant correlation between patients’ diabetes-re-
lated knowledge and level of HbAlc, we have to
admit that there are other confounding factors which
played important roles in determining patient’s meta-
bolic control.

In conclusion, our study confirmed that a struc-
tured educational intervention is able to improve pa-
tients’ and parents’ diabetes-related knowledge sig-
nificantly. Moreover, patients’ diabetes-related knowl-
edge has a significant negative correlation while par-
ents’ diabetes-related knowledge has no significant
correlation with patient HbAlc level. A future re-
search to find the most influencing factors to meta-
bolic control would be useful.
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