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Abstract 
It is accepted worldwide that an effective multidisciplinary management team is essential 

for providing comprehensive self-management training to type l diabetics and their families. 
Therefore, the authors developed an intensive multidisciplinary education team that included pediatric 
endocrinologists, a dietitian, a psychologist, nurses, scientists and volunteers in the Department of 
Pediatrics, Siriraj Hospital in August 1996. This study aimed to analyze twenty-four newly diag­
nosed diabetics who underwent this specified program and multidisciplinary team approach in com­

parison to twenty-eight diabetic patients who were diagnosed before the program and team were 

established in order to see whether the length of hospitalization had been reduced and to compare 

the readmission rates of recurrent DKA with previous patients. 
The results demonstrated that by using the intensive program and multidisciplinary team 

the average length of admission was reduced from 36.04 days to 17.63 days (p value = 0.03). 
The readmission rate in the first year after diagnosis was also reduced from 17.8 per cent to 4 
per cent. Concerning diabetes control, the average HbA

1
c level showed significantly better control. 

Therefore, this study demonstrated a successful team and program for newly diagnosed Thai 
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childhood and adolescent diabetics and also emphasized that a multidisciplinary team approach 
with an effectively intensive education program is important in helping diabetics and families cope 
with their emerging problems and receive the long-term benefits of effective self-care. 
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Type 1 diabetes mellitus is a chronic disease 
in which the majority of cases are first diagnosed 
during childhood and adolescent periods. Manage­
ment of type 1 diabetes patients includes multiple 
daily insulin injection regimens, dietary control to 
bring about a nutritional balance, adequate physical 
activity, self monitoring of blood glucose excursion 
and, of importance, diabetes self-management educa­
tion. Goals and attitudes of the diabetes manage­
ment team, together with those of the patients are 
paramount in determining management and out-
come0,2). · 

Primary goals of the treatment are preven­
ting severe metabolic derangement such as sympto­
matic hypoglycemia, hyperglycemia and ketoacido­
sis, facilitating maintenance of the day to day clinical 
and psychological well being of the patient and pro­
moting normal growth and development in children. 

Further, providing the patients with every 
tool required to achieve the best possible glycemic 
control and preventing, delaying or arresting the 
microvascular complications while minimizing hypo­
glycemia and excessive weight gain are the secon­
dary goals of therapy. The results of the Diabetes 
Complication Control Trial (DCCT)(3,4) revealed 
that the Type 1 diabetic patients in the intensive 
multiple insulin injection group achieved a 60 per 
cent reduction in the risks of diabetic complications 

(namely retinopathies, nephropathies and neuro­
pathies). The hypoglycemic risk, however, was triple 
in these patients when compared to patients who 
received conventional insulin therapy. Therefore, to 
achieve the above-mentioned goals, it is accepted 
worldwide that a multidisciplinary diabetes manage­
ment team, providing comprehensive self-manage­
ment training, is the most essential part(2,5,6). 

Many studies have shown that the incidence 
of type 1 diabetes in Thai populations is relatively 
low(7-9). Hence, the total number of patients with 
this type of diabetes mellitus in Thailand is quite 
small. As a result, it has been difficult to develop 
such a multidisciplinary team of diabetes experts 
to provide care to the diverse patient population 
countrywide. The majority of type 1 diabetes 
management is essentially limited to individual phy­
sicians or endocrinologists, rather than a more com­
prehensive approach provided by a multidisciplinary 
team. Most diabetes education programs offered in 
the past have focused exclusively on the techniques 
for insulin injection and how to control diet far 
more than any other aspect of the entire education 
program. As such, the long-term outcomes were Jess 
than satisfactory( 10). 

Therefore, the authors gathered experienced 
professionals in all related fields to contribute the 
expertise essential in designing an intensive thera-
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peutic education program for newly diagnosed type 
1 diabetes patients. Formed in August 1996, this is 
the first time such a team has existed in the Depart­
ment of Pediatrics at Siriraj Hospital. The team in­
cludes pediatric endocrinologists, diabetes nurses, 
dietitians (who have experience with children as 
well as diabetes), an expert clinical psychologist, 
scientists and finally, many volunteers. This team 
developed an intensive education program formu­
lated to provide basic but crucial knowledge about 
diabetes mellitus, to improve patient/family manage­
ment skills and to foster the development of strong 
motivation which is needed by the patient to incor­
porate self-management of diabetes into daily life. 
The patient and at least one other family member 
are required to attend the program during the first 
hospital admission, when recovery from diabetic 
ketoacidosis takes place, and for a period of 10 to 
12 days or until the family feels comfortable. An 
evaluation test is given when the patient begins the 
education program and another upon completion to 
evaluate the patient's and caretaker's performance 
and improvement. Meet-the-Staff sessions are held 
on Friday afternoon, or as requested and before 
discharge. All type 1 diabetics who attend the entire 
program initially learn how to interpret and manage 
abnormal blood and urine sugar and subsequently 
learn how to detect and correct symptomatic hypo­
glycemia (which they would usually experience at 
least once during the hospital stay). After discharge 
a 24-hour hotline is available to patients for tele­
phone consultation to handle emergency problems. 
The patients and families are instructed to perform 
self-monitoring at home, either from blood or urinary 
glucose, at least twice a day. They are all required 
to have a follow-up visit at the diabetes education 
clinic to see the multidisciplinary team once a month 
during the first 3 months and then routinely every 
3 months thereafter to reinforce the necessary 
components of what they have learned and provide 
an opportunity for feedback in both individual and 
group sessions. 

In this study, the aim was to analyze the 
outcomes of newly diagnosed diabetic youngsters 
who, with their parents, underwent this specified 
program via a multidisciplinary team approach. The 
authors' intention was to detect whether a reduction 
in the length of hospitalization and readmission rates 
due to recurrent DKA followed our incorporation of 
an intensive diabetes education program and whether 
this intervention improved patient self-care and dia-
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betes control compared with that of diabetic patients 
who were diagnosed and received conventional 
management before this program and team was 
established. The authors demonstrated the in-patient 
education program as an outline for the management 
of type 1 diabetes mellitus patients during the first 
hospital stay. 

MATERIAL AND METHOD 
Between August 1996 and August 1999, 

twenty-four type 1 diabetic patients and their families 
attended the diabetes education program, they were 
all enrolled in this study (study group or group A). 
The other twenty-eight type 1 diabetic patients and 
their families who were diagnosed prior to August 
1996 (a conventional control group or group B) 
served as the histological comparison. Anthropo­
metric data at the time of diagnosis such as age, 
sex, initial HbA 1 C, lipid profiles, height and weight 
were collected to demonstrate the background of the 
two groups. Furthermore, in order to show the dif­
ference in the outcomes between the two groups 
after our intervention, the length of hospital stay 
during initial diagnosis, readmission rate in the first 
and second year after diagnosis was recorded, and 
parameters determining diabetes control such as 
changes in weight, height, HbA 1 C and lipid profiles 
were collected for comparison. These data for the 
control group were recorded at their last visits just 
before August 1996 and for the study group were 
recorded at their last visit just before December 
2001. The schedule of this intensive education pro­
gram after diagnosis is shown in Table 1. Informed 
consents were obtained from the patients and their 
families for this analysis. 

Laboratory and data analysis 
All data were analyzed in percentage and 

were compared by using a standard student t-test 
method. Height and weight were shown as standard 
deviation score (SDS) by calculating from the Thai 
standard growth chartOl). 

RESULTS 
General anthropometric data of both study 

and control groups are demonstrated in Table 2; 
mean age of the study group was 7.07 years whilst 
that of the control group was 8.4 years; HbA 1 C 
were 12.4 per cent versus 13.6 per cent, these did 
not show a statistical difference, as well as the total 
cholesterol and triglycerides, height and weight SDS. 
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Table 1. Schedule for intensive diabetes education program designed by a multidisciplinary diabetes educa­
tion team, Department of Pediatrics, Faculty of Medicine Siriraj Hospital in August 1996. 

Day 

Monday 

Tuesday 
Wednesday 

Thursday 
Friday 
Saturday & Sunday 

Knowledge 

- Introduction to the hospital 
-Pretest 
- What is diabetes ? 
- Insulin, how to use it 

- Diet and exercise 
- Monitoring of OM 

Practice 

Adjustment 

Psychosocial approach 
Observation for urine, finger prick blood monitoring, 
insulin injection and exercise 
Wednesday plus self urine test done 
Thursday plus self diet caloric calculation 

Monday 

Tuesday 
Wednesday 

- Interpretation and initial self management of 
hypoglycemia, hyperglycemia, DKA, ketone 

- Care on special occasions 

All of the above and self preparation of insulin, 
self finger prick blood monitoring (at least once) 
Practice all of the above 

Practice all of the above 
- Acute and chronic complications Practice all of the above, experience of treatment 

hypoglycemia (at least once) 
Thursday 
Friday 

- Questions and answers, review and post-test Practice all of the above 
- Discharge if family feels confident 

Table 2. General data of type 1 diabetic children who attended 
the intensive program, study group (A) compared to 
control group (B). 

A (1996-1999) 

Total 24 
B.G M ll,FI3 
Mean age 7.07 ± 3.87 
HbA1C 12.4±2.7 
Chol 210.7 ± 42 
TG 135.4 ± 93 
HTSDS -0.13 ±0.9 
WTSDS -0.35 ± 1.6 

The family members who attended the program 
mainly were mothers (100%), and in five families 
more than one family member attended the program. 
The average length of the first admission in the 
study group was I7.63 ± 9.5 days which was much 
shorter than 36.04 ± 46.5 days as seen in the con­
trol group (p value = 0.03). 20.8 per cent of the 
study group were admitted for more than 2I days, 
which represents one third of the admissions from 
the control group (60.7%) for the same period of 
time, as shown in Table 3. The readmission rate for 
recurrent DKA, or a milder hyperglycemia, related 
to acute illnesses during the first year was 4 per 
cent (representing only one case who was diagnosed 
at the age of I year and 6 months and developed 

B (1990-1996) 

28 
M 10, F 18 
8.4 ± 3.26 p =0.08 

13.6 ± 5.4 p=0.18 
186.3 ±67 p=0.12 
116.3 ± 68 p =0.27 
-0.31 ± 1.1 p=0.27 

-0.4 ± 1.4 p =0.47 

acute gastroententls induced DKA that required 
admission) in the study group compared to I7.8 
per cent (5 cases) in the control group. During the 
second year, the readmission rate remained at only 
4 per cent in the study group compared to over ten 
times more or 42.8 per cent in the control group 
(data shown in Table 4). However, in the intensive 
education group, two patients had severe hypogly­
cemia which presented as seizure, occurring at II 
months after initial diagnosis in one patient and at 
23 months after initial diagnosis in the other. This 
was in contrast to the conventional group where 
none had such a disaster. Of interest, both patients 
who developed hypoglycemic seizure were under 
five years of age and the incidents took place when , 
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Table 3. Length of hospitalization after initial diag- Table 4. Readmission rate for DKA or hypergly-
nosis. cemia during acute illness. 

A B Year after A B 
No % No % diagnosis No of cases % No of cases % 

S 14 days 10 41.7 9 32.2 1 year 1/24 4.2 5128 17.8 
14-21 days 9 37.5 2 7.1 2 year 1/24 4.2 12128 42.8 
> 21 days 5 20.8 17 6().7 3 year 1/24 4.2 13/28 46.42 
Mean 17.63 ± 9.5* 36.04 ± 46.5* 4 year 1/24 4.2 15128 53.07 

* p value = 0.03 

Table 5. Long term diabetes control in both groups. 

Study group (A) Control group (B) P value 
At diagnosis At last visit 

(Dec 2001) 
At diagnosis At last visit 

(Aug 1996) 

HbA1C 
Chol 
TG 
HTSDS 
WTSDS 
Duration of treatment 

17.42 
210.67 
135.4 

-0.13 
-0.35 

43.5 ± 13.1 

9.19 
194.8 
64.7 
-0.33 
0.42 

they entered their elementary schools. For long-term 
outcome in view of diabetes control, the study group 
fared much better. HbA 1 C levels were lower in the 
study group (9.19%) than in the other (11.52% ), 
(p = 0.03). Even though weight and height SDS at 
the last visit were not different between the two 
groups, there was a tendency of more catch up 
weight in the study group than the controls. Average 
time of follow-up was similar, 43.4 months (13-64 
months) in the study group and 39.9 months (2-101 
months) in the control group. 

DISCUSSION 
Sub-optimal medical management not only 

leads to poor diabetes control which may impair 
growth and delay pubertal maturity but also plays 
a role in irreversible long-term diabetic complica­
tions originating from microvascular diseases such 
as retinopathy, neuropathy and nephropathy(1,3,4). 
The importance of a positive attitude, comprehen­
sive education and expert care at the time of diag­
nosis cannot be over-emphasized. Subsequent re­
hospitalization rates, poor metabolic controls and 
psychological disturbances have all been found to 
be indicators of poor adjustment to diabetes(12). 

13.56 
186.37 
116.33 

-0.31 
-0.39 

39.9±26.8 

11.52 
174.29 
56.43 
-0.43 
-0.03 

p =0.03 
p =0.04 

p =0.28 

Although a variety of reasons can lead to tragic 
consequences for diabetic patients, many are poten­
tially preventable. 

Outcomes are known to be much better 
where multidisciplinary management teams and spe­
cialist children's diabetes clinics operate(2,13). This 
study demonstrated better results from type 1 dia­
betic children and their families who attended the 
intensive education program under the multidiscipli­
nary team compared to those from the control group 
who unfortunately did not have such opportunities. 
As demonstrated in the present study, during the 
first admission when the diagnosis was made, the 
length of hospital stay was approximately half with 
intervention (from 36 days to 17 days). Improve­
ments between the groups were sustained for many 
years after diagnosis, as the rate of readmission in 
the first to fourth year was significantly reduced in 
the study group. The obstacles of the program were 
in some cases the impatience of the parents and in 
other cases the inability of the parents to attend the 
entire course of education. This was apparent when 
the insulin injection technique was the only skill 
some patients and parents acquired by the (prema­
ture) time of discharge, without full comprehension 
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of all the other necessary aspects of diabetes care. 
It is the authors' opinion that professionals who 
initially give the diagnosis to the patient play the 
most significant role in emphasizing the necessity of 
comprehensive education. Greater interest and better 
ability to foster enthusiasm for diabetes education are 
more commonly found in families whose children 
are newly diagnosed than in those who are referred 
to diabetes education long after diagnosis. Two more 
valid points could be made from this study. Firstly, 
a substantial increased risk of hypoglycemic seizure 
that typifies intensive diabetes management affected 
the study population. This finding made the team 
aware of and very meticulous about the hypoglyce­
mic management part of the education. The impor­
tance of very careful observation of this possibility 
and prompt management of the alarming clinical 
evidence of hypoglycemia, especially in children at 
a younger age, should be stressed to parents and 
caretakers. Secondly, there has been concern about 
the expense of home glucose monitoring that can, to 
some extent, make a difference in the self-care of 
diabetic patients. The authors encourage them to do 
either urine or finger-prick blood sugar home moni­
toring at least twice a day. This expense could 
inevitably become a big problem in families with 
low social-economic status. It can also be a signi­
ficant force in moving non-cooperative patients 
away from regular compliance. From the authors' 
experience these two problems accounted for almost 
60% of the non-compliance. Interestingly, families 
who understand and realize the true value of inten­
sive self care, have more frequent home monitoring 
even though they are in the low educated, low socio­
economic class. 

Due to the overall low incidence of type 1 
diabetes mellitus in Thailand, it is difficult to esta­
blish as many experienced multidisciplinary teams 
as are needed countrywide. Unfortunately only a 

limited number of diabetic children are able to 
attend the handful of programs that are located in 
the capital city. However, this study emphasized that 
our type 1 diabetic children receive more benefit in 
controlling their diabetes under a multidisciplinary 
team management that is in line with what has been 
repeatedly shown and recommended by many experts 
worldwide. Every child and adolescent with diabetes 
deserves the right to have access to optimal medical 
management. Definitely, a child alone cannot fight 
for this supposed basic right. Therefore, healthcare 
professionals serving these children must make 
advocacy for the child one of their key responsibi­
lities. Attempts to establish a multidisciplinary team 
to approach a child with diabetes mellitus has pro­
ven worthwhile and can be a model for management 
of other chronic pediatric diseases. 

SUMMARY 
Management for a chronic disease such as 

childhood and adolescent diabetes requires medica­
tion, education and psychosocial support. A multi­
disciplinary team approach with an effectively inten­
sive education program is important in helping dia­
betics and families cope with their emerging pro­
blems and receive the long-term benefits of effective 
self-care. This study demonstrated a successful team 
and program for newly diagnosed Thai childhood 
and adolescent diabetics in institution. 
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