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Diabetes Education Program, Faculty of Medicine Siriraj Hospital has provided summer camps for
Thai children with type 1 diabetes since 1990.  The objective of this study was to evaluate the effectiveness
of the diabetes camp in glycemic control.

Twenty male and forty-two female patients participated in the 5-day diabetes camp held in
Karnchanaburi, Thailand in 2003.  The mean age was 14.1 ± 4.3 years and the mean duration of disease was
4.5 ± 3.5 years.  Fifty out of sixty-two patients returned for a 3-month-postcamp visit.  The glycemic control
improved significantly. The mean precamp and postcamp HbA

1c
 levels were 10.0 ± 3.1% and 9.0 ± 2.6% (p =

0.008) respectively.  The diabetes camp is a valuable program for patients to learn diabetes-self management
skills, especially in countries where the diabetes education programs are not always available.
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Type 1 diabetes is a very challenging medical
condition for all of involved individuals including pa-
tients themselves, parents, family members, and medi-
cal personnel. It requires intensive behavioral changes,
frequent glucose monitoring and daily insulin injec-
tion. There is no other comparable illness that is so
dependent upon what the child or adolescent does,
day in and day out than diabetes(1). Since Leonard F.C
Wendt, MD started the first diabetes camp in Michi-
gan in 1925, the concept of specialized residential camp
for children with diabetes has become widespread
throughout the U.S. and many parts of the world. The

mission of the specialized camp for children and youth
with diabetes is to allow them to enjoy the camping
experience in a safe environment. The camp setting is
an ideal situation for the specialized medical staffs to
teach the diabetes self-management skills to the par-
ticipants. Another important goal is to allow children
with diabetes to meet with others and share their expe-
riences. At the same time they also learn to be more
responsible for their medical problems(2).

Type 1 diabetes in Thai population is not as
common when compared to the Caucasian population.
The annual incidence of diabetes in Thai children and
adolescents was reported to be 0.19 case per 100,000
population during 1984-1985(3) and 0.3 to 0.5 case per
100,000 during 1991-1995(4). Although the incidence of
childhood diabetes is relatively low in Thailand, pedi-
atric endocrinologists have faced with many problems
in managing children with diabetes. In order for
patients with diabetes to be able to achieve optimal
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glycemic control, they need to understand the disease
and have sufficient knowledge in diabetes care which
should be taught by skilled medical personnel. Short-
age of pediatric endocrinologists, skilled diabetes
nurses, and nutritionists in Thailand has the impact on
the adequate management. Many diabetic children
living in rural area are managed by general pediatri-
cian and were not referred to the pediatric endocri-
nologists for proper diabetic treatment and education.
Another problem is an inadequate blood glucose moni-
toring. Financial problem is one of the major factors
for such inadequacy since glucometer and test strip
are rather expensive and usually is not affordable by
most families with diabetic children.

The Diabetes Education Program, Faculty of
Medicine Siriraj Hospital serves most of the patient
with type 1 diabetes in Thailand. We have been pro-
viding diabetes summer camps every 2 years since 1990.
The goal of our summer camp is to broaden the knowl-
edge in diabetes care to children and youth with type
1 diabetes from all part of the country, particularly
to individuals who do not have the opportunity
to receive proper education. During the 8th diabetes
summer camp held in Karnchanaburi, in year 2003,
glucometers and glucose test strips were provided to
every participant during the camp and continued for
their use for 3 more months after the camp ended.

The aims of this study were (1) to evaluate
the general profiles of the participants, and (2) to
determine the effectiveness of the diabetes camp on
glycemic control among the participants.

Material and Method
Patients

Sixty-two patients (20 males and 42 females)
with type 1 diabetes enrolled in the diabetes camp held
in Karnchanaburi province, Thailand from April 7-11,
2003. Half of the participants were referred by their
pediatricians. These patients had not been followed at
our Institute. Several participants lived in rural areas.
They were from families with lower socioeconomic sta-
tus, requiring financial assistance to attend the camp.
Written informed consent from the patients and their
parents to participate in the camp was obtained. Medi-
cal records, including the participant s past medical
history, height, weight, insulin regimen and dosage,
and previous HbA

1c
 level were recorded. Ages of the

participants ranged from 8.6 to 31.6 years with a mean
age of 14.1± 4.3 years. Mean duration of disease was
4.5 ± 3.5 years. One male patient who was 31.6 years
old also had β-Thalassemia/HbE disease.

All participants received the blood test for
HbA

1c 
level before attending the camp and again at 3

months after the camp ended. HbA
1c 

was performed
using Dimension  HbA

1c
 assay kit (Dade Behring Inc.,

Deerfield, Illinois). The HbA
1c 

measurement is based
on a turbidimetric inhibition immunoassay (TINIA)
principle (normal range 4.8-6.0%).

Glucometers and a 3-month supply of test
strips were provided to every participant. Participants
returned the glucometers at a 3-month postcamp meet-
ing. The frequency of self-monitoring of blood glu-
cose (SMBG) was determined by downloading data
from glucometer into computer using Camit  Pro
program (Roche Diagnostics, Mannheim, Germany).

The camp lasted 5 days. The medical person-
nel consisted of 8 endocrinologists, 5 endocrinology
fellows, 11 nurses, 6 nutritionists, 1 psychologist, 10
medical students and 3 camping staffs who themselves
were diabetic. The sixty-two participants were divided
into 6 groups. Each groups consisted of 10-12 patients,
and one of each of medical personnel.

During the camp, the participants performed
SMBG 4 times a day (before breakfast, lunch, dinner
and bedtime) or at anytime when there was a question
of hypoglycemia or hyperglycemia. Urine ketones were
obtained when blood glucose was greater than 250
mg/dl on two consecutive checks or greater than 300
mg/dl at any measurement. The medical personnel of
each group reviewed blood glucose record with each
patient and helped with modification of insulin dosage
or regimen as necessary. Proper insulin injection tech-
nique was instructed. Nutritionists planned the diet for
each participant, according to his or her physical re-
quirement and reviewed each meal with participants.
Three main meals and three snacks were provided daily.

The educational programs included small
group discussion on various topics on diabetes self-
management skills and lectures on the following
topics: insulin therapy and injection techniques, the
importance of diabetes control, blood glucose moni-
toring, exercise and diabetes, diabetic nutrition, com-
plications of diabetes, how to handle special occasions
e.g. sick days, party etc., and new therapies for
diabetes. Social programs included physical activities
such as mini-olympic, hiking and performances by
participants at a water festival and farewell parties.

Results were reported as mean ± SD. Statis-
tical evaluation was performed by paired-samples
Studentûs t test and one-way ANOVA (SPSS 11.5 for
Window, Chicago, Illinois). The level of significance
was defined as p < 0.05.
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Results
Precamp evaluation

The mean insulin dosage was 1.1 ± 0.4 unit/
kg/day. Insulin regimens of the participants were shown
in Table 1. Participants performed SMBG on average
of 1.5 times/day.

HbA1c

The mean precamp HbA
1c

 was 10.3 ± 3.2 %.
Among sixty-two patients, 20 patients had good
glycemic control (HbA

1c
 ≤ 8%), 12 patients had fair

control (HbA
1c

 > 8% and ≤ 10%, and 30 patients had
poor control (HbA

1c
 > 10%). There was no relation-

ship between glycemic control and ages of participants
or duration of disease.

During camp
The average hypoglycemic episodes were 1.4

per individuals. There were 4 patients who developed
mild diabetic ketoacidosis. They were treated with
extra doses of subcutaneous insulin and ketoacidosis
resolved uneventfully. The mean insulin dosage at the
end of the camp was 1.1 ± 0.3 unit/kg/day.

Postcamp evaluation
HbA1c

Fifty out of sixty-two participants returned
for a 3-month postcamp meeting. The other twelve
patients did not attend the postcamp meeting due to
long distance traveling and to financial problem.

Table 1. Insulin regimens

Insulin regimen Number of patients

Premixed insulin* twice a day 26
NPH and Regular (or Lispro) twice a day 21
NPH and Regular (or Lispro) at breakfast, Regular (or Lispro) at dinner and NPH at bedtime   5
NPH at breakfast and premixed insulin* at dinner   3
NPH twice a day   2
NPH at breakfast   2
NPH and Regular at breakfast and dinner, Regular at lunch   1
Premixed insulin* at breakfast and Regular at dinner   1
Premixed insulin* at breakfast   1

* Premixed insulin used by the participants: Humulin 70/30, Mixtard 30

Table 2. Comparison of mean pre-postcamp HbA
1c

 levels between glycemic control groups

Precamp glycemic control Number of patients Mean precamp Mean postcamp p
HbA

1c
 ± SD (%) HbA

1c 
± SD (%)

≤ 8% 17   6.9 ± 0.9   7.5 ± 1.1 0.036
> 8% and ≤ 10% 12   9.1 ± 0.6   8.4 ± 0.7 0.007
> 10% 21 13.1 ± 2.1 10.6 ± 3.4 0.002

Table 3. Mean postcamp HbA
1c 

among subjects with different frequency of SMBG

Frequency of SMBG per day Number of patients Postcamp HbA
1c

 (%)

0.5*   7 10.1 ± 1.6
1 10   9.1 ± 3.2
2 16   9.0 ± 2.8
3 11   7.3 ± 0.9

*Patients checked blood glucose once every other day
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The glycemic control was significantly im-
proved. Mean precamp and postcamp HbA

1c
 levels

were 10.0±3.1% and 9.0±2.6%, respectively (p =
0.008).

Patients in fair and poor glycemic control
groups had significant reduction in postcamp HbA

1c

level but patients in a good glycemic control group
had increased level of postcamp HbA

1c 
(Table 2).

Among 21 patients in a poor control group, 12 patients
(40%) had reduction of HbA

1c
 (precamp HbA

1c 
-

postcamp HbA
1c

) ≥ 1%.

SMBG and glycemic control
Forty-four out of fifty patients who returned

for a postcamp meeting had records of SMBG. The
average SMBG was 1.8 times/day. Patients with
frequent SMBG had better glycemic control but the
difference was not statistically significance (p = 0.091).
Results are shown in Table 3.

Discussion
We found that over half of our participants

had suboptimal glycemic control prior to attending the
camp. There are several factors that contributed to
poor glycemic control. They are lack of knowledge in
diabetes care, infrequent SMBG, and improper insu-
lin regimen. All participants were on conventional
insulin regimen and forty percent of them used
premixed insulin. Some used only intermediate-
acting insulin and some injected insulin only once a
day. We found it was quite difficult to introduce more
proper insulin regimen to these patients since they
would not be followed by us after the camp. But
insulin modification improved glycemic control in
some patients significantly. For example, a 25 years
old female participant previously on one injection a
day of premixed insulin, was changed to twice daily
injections. Her HbA

1c
 level decreased drastically

from 13.6% to 7%.
The effect of diabetes camp on metabolic

control is a matter of debate. Beneficial effect of dia-
betic summer camp on glycemic control was shown in
some studies (5-7). One study had shown improvement
in knowledge of diabetes management among the
campers but there was no improvement of glycemic
control (8). In our study, the glycemic control improved
significantly and such improvement was more
pronounced in patients with previous poor control.
Such result occurred in spite of no increase in frequency
of SMBG.

Monitoring of glycemic status done by
patients and health care providers is considered a
cornerstone of diabetes care. Results of monitoring
are used to assess the efficacy of therapy and to guide
adjustments in medical nutritional therapy, exercise,
and medications to achieve the best possible blood
glucose control. For most patients with type 1 diabe-
tes, SMBG is recommended three or more times
daily(9). One study demonstrated that having easy
access to glucometer strips, provided free of charge
to patients, increased the frequency of SMBG(10).
Increase in frequency of SMBG in patients with type
1 diabetes was associated with better glycemic
control(10, 11). At 3-month postcamp visit, there were
forty-four subjects with glucometer records. Although
we had emphasized the beneficial effect of SMBG
and provided test strips free of charge, only 25% of
subjects performed SMBG 3 times daily. None of
the subjects tested 4 times daily on a regular basis.
Subjects with more frequent glucose monitoring
had better glycemic control. However there was no
statistically difference in HbA

1c
 level among patients

with different frequency of SMBG. This could be due
to the small numbers of subjects. It was clearly shown
that even when the financial problem was not an
issue, patients still hesitated to perform frequent
SMBG. This could be due to inadequate under-
standing by patients about the benefits of SMBG
results, inconvenience of testing in terms of time
requirements, and patient s physical and psychologi-
cal discomfort.

Most camps found it advisable to decrease
the home insulin dosage by 10-20% on arrival at camp
to avoid hypoglycemic episodes(2, 12). At our camp, we
did not decrease the insulin dosages upon arrival but
insulin doses were modified according to the previous
dayûs data. Hypoglycemic episodes were not uncom-
mon. We found that many patients were competing to
lower their blood glucose levels. If the premeal blood
glucose was high, some patients would try to lower
their blood glucose by increasing level of exercise,
drinking large amount of water or decreasing amount
of food intake rather than increasing the dose of
insulin. Some patients felt that requiring higher
insulin dose was a reflection of failure on their parts.

Overall, the participants got along very well.
Small group arrangement has helped. We saw the
improvement of the relationship among the patients
and between the patients and medical personnel as
the camp went on.
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The diabetes camp provided invaluable
experience for children and youth with diabetes. We
held a rather large camp of 62 patients in a short
duration. A small group arrangement with sufficient
medical personnel in each group allowed us to imple-
ment the important diabetes self-management skills.
This knowledge helped the patients to improve their
glycemic control despite no increase in frequency of
SMBG. The experience the participants had earned
at the camp was useful not only to improve their
glycemic control and to prevent complication but also
to help them live with the disease more comfortably
as well as improved sense of well-being. Because of
friendly atmosphere, relationships were formed among
patients and with medical personnel. It also gave the
physicians and nurses the opportunity to understand
behavior and thoughts of children with diabetes
better. This experience could not occur easily in the
clinic setting.

In conclusion, we found that the diabetes
camp helped to improve the glycemic control, at least
on a short period of time. Long term effects will need to
be determined. We strongly recommend children with
diabetes to participate in this type of special camp.
Attending the diabetes camp is an opportunity for
patients to be re-educated on diabetes self-management
skills and to exchange personal experience with
others. Small group arrangement with skilled medical
personnel is recommended to heighten the effective-
ness of the diabetes camp.
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ºŸâªÉ«¬‡∫“À«“π™π‘¥∑’Ë 1 ¡’º≈°“√§«∫§ÿ¡√–¥—∫πÈ”µ“≈„π‡≈◊Õ¥¥’¢÷ÈπÀ≈—ß‡¢â“§à“¬‡∫“À«“π

®’√—π¥“  —πµ‘ª√–¿æ,  ÿ¿“«¥’ ≈‘¢‘µ¡“»°ÿ≈, Õ¿‘√¥’ »√’«‘®‘µ√°¡≈, ∏«—™™—¬ æ’√æ—≤πå¥‘…∞å, ‰æ√—≈¬“  «— ¥‘Ïæ“π‘™,

«√√≥’ π‘∏‘¬“π—π∑å, °‘µµ‘ Õ—ß»ÿ ‘ßÀå, ™π‘°“ µŸâ®‘π¥“,  ÿπ∑√ µ—≥±π—π∑πå

‚§√ß°“√„Àâ§«“¡√Ÿâ‚√§‡∫“À«“π §≥–·æ∑¬»“ µ√å»‘√‘√“™æ¬“∫“≈‰¥â®—¥§à“¬‡∫“À«“π ”À√—∫ºŸâªÉ«¬‡¥Á°

‡∫“À«“π™π‘¥∑’Ë 1 µ—Èß·µàªï æ.». 2533 ®ÿ¥ª√– ß§å¢Õß°“√»÷°…“π’È ‡æ◊ËÕª√–‡¡‘πª√–‚¬™πå¢Õß°“√®—¥§à“¬‡∫“À«“π

µàÕ°“√§«∫§ÿ¡√–¥—∫πÈ”µ“≈„π‡≈◊Õ¥„πºŸâªÉ«¬∑’Ë‰¥â‡¢â“√à«¡§à“¬‡∫“À«“π ºŸâªÉ«¬™“¬ 20 √“¬ ·≈–ºŸâªÉ«¬À≠‘ß 42 √“¬

‰¥â‡¢â“§à“¬‡∫“À«“π∑’Ë®—¥¢÷Èπ∑’Ë ®.°“≠®π∫ÿ√’ „πªï æ.». 2546 ‡ªìπ‡«≈“ 5 «—π Õ“¬ÿ‡©≈’Ë¬¢ÕßºŸâ‡¢â“§à“¬§◊Õ 14.1 ± 4.3 ªï

·≈–‡ªìπ‡∫“À«“ππ“π 4.5 ± 3.5 ªï ºŸâªÉ«¬ 50 √“¬®“°∑—ÈßÀ¡¥ 62 √“¬ ‰¥â√—∫°“√ª√–‡¡‘π°“√§«∫§ÿ¡√–¥—∫πÈ”µ“≈

3 ‡¥◊ÕπÀ≈—ß‡¢â“§à“¬ æ∫«à“°“√§«∫§ÿ¡√–¥—∫πÈ”µ“≈¥’¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠ §à“‡©≈’Ë¬ HbA
1c
°àÕπ‡¢â“§à“¬‡∑à“°—∫

10.0 ± 3.1 % ·≈–À≈—ß‡¢â“§à“¬‡∑à“°—∫ 9.0 ± 2.6 % (p = 0.008)

§à“¬‡∫“À«“ππ—∫‡ªìπ°‘®°√√¡∑’Ë¡’ª√–‚¬™πå ”À√—∫ºŸâªÉ«¬ ∑”„ÀâºŸâªÉ«¬‰¥â‡√’¬π√Ÿâ∑—°…–∑’Ë ”§—≠„π°“√¥Ÿ·≈µπ‡Õß

‚¥¬‡©æ“–„πª√–‡∑»∑’Ë°“√„Àâ§«“¡√Ÿâ·°àºŸâªÉ«¬‡∫“À«“π¬—ß‰¡à‡ªìπ∑’Ë·æ√àÀ≈“¬


