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ABSTRACT 
Background: Type 1 Diabetes is the most prevalent chronic disease in childhood. The most common cause of 
T1DM is an autoimmune process. Age at onset and metabolic control can affect the anthropometric status of 
children with T1DM. This research intends to find the correlation between age at onset and metabolic control 
with the anthropometrics status of children with T1DM because it is still controversial. Methods: The design 
was a cross-sectional study. The inclusion criteria were medical records of patients with Type 1 Diabetes aged 
2-18 years old who regularly control to pediatric endocrinology outpatient clinic, Dr. Soetomo Hospital, 
Surabaya from January 2020 - December 2021. Data collected were age at onset, HbA1c levels, height, and 
weight. The correlation between variables was analyzed by using Pearson test. Result: Twenty-six patients 
joined the study. The mean onset was 8.38 ± 3.07 years. One (3.8%) patient had good metabolic control, 8 
(30.8%) intermediate, and 17 (65.4%) had poor metabolic control. Around 73.1% had normal height and 65.4% 
had normal weight. The correlation of age at onset, height, and weight was [(r=0.774, p=<0.000); (r=0.555, 
p=0.003)] respectively. The correlation of metabolic control, height, and weight was [(r=0.224=0.271); −0.36, 
p=0.86)]. Conclusion: There is a correlation between age at onset and anthropometrics status. It is very 
important to monitor height and weight in Type 1 Diabetes Mellitus patient. 
 

Keywords: age at onset; height; metabolic control; type 1 diabetes; weight 
 
INTRODUCTION  
Diabetes mellitus (DM) is defined as a chronic metabolic 
disease because of abnormalities in insulin secretion, 
insulin action, or both1. In children and young adults Type 
1 Diabetes Mellitus (T1DM) is more prevalent than Type 2. 
Data shows that the increment in diabetes cases globally 
has reached 51%. In Indonesia, the incidence of T1DM in 
children increased by 700% (28.19 per 100 million 
population) from 2000-20102. 
 
The most common cause of T1DM is an autoimmune 
process that damages pancreatic beta cells and impairs the 
ability to produce insulin. Polyuria, polydipsia, polyphagia 
with weight loss, nocturia, and enuresis are the typical 
symptoms of this disease.  If this abnormality is not treated 
appropriately, it will slow down children's growth rates1. 
Poor glycemic control may cause growth problems3. The 
age of onset also affects the T1DM child's growth in height 
and weight4. T1DM is incurable but good metabolic control 
efforts can help children to maintain the quality of their 
growth4. 
 
The correlation of age at onset and metabolic control with 
the anthropometrics status is still controversial. Studies on 
this subject are quite limited in Indonesia. This research 
aims to determine the correlation between age at onset 
and metabolic control with anthropometric status in 
children with T1DM in Dr. Soetomo Hospital Surabaya. 
 
 
 

 
METHODS 
This research was an analytic observational study with a 
cross-sectional design using secondary data. Medical 
record was taken randomly. Data obtained from the 
medical records of T1DM patients who were routinely 
controlled at the Children's Endocrine Outpatient Clinic at 
Dr. Soetomo Hospital Surabaya. Inclusion criteria were: 1) 
Medical records of T1DM children aged 2-18 years who are 
treated at Dr. Soetomo Hospital Surabaya with a period 
from January 2020 – December 2021; 2) Contains the data 
needed, such as: age at onset, HbA1c levels, height, and 
weight. This study using a consecutive sampling technique. 
 
Operational definition  
Age at onset is the time when the patients are initially 
diagnosed with T1DM. The age of onset is recorded by 
rounding up if the age if >6 months and rounding down if 
the age is <6 months. Metabolic control (HbA1C levels) 
were analyzed in Dr. Soetomo Hospital Surabaya. Height 
and weight as anthropometric status were measured using 
a stadiometer and standing scale done by the healthcare 
professionals in the pediatric endocrinology outpatient 
clinic, Dr. Soetomo Hospital, Surabaya. The height scale 
used was in centimeter while body weight was in kilogram.  
This study was approved by the Faculty of Medicine Health 
Research and Ethics Committee with ethical clearance 
number 0735/LOE/301.4.2/XII/2021 on 28 December 
2021. 
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The data that has been collected will be tested for 
normality using the Kolmogorov-Smirnov test and then 
analyzed using the Pearson test to determine the 
correlation between the two variables and measure the 
strength of the correlation between research variables. 
The data is statistically processed through the Statistical 
Product and Service Solution (SPSS) program. 
 
RESULT  
This study involved 26 medical records of children with 
T1DM. The age range is from 2 to 18 years. The 
characteristic of the participants is shown in Table 1. The 
mean age of the subjects is 11,5 ± 3,14 years old. The age 
onset distribution of subjects at least 2 years and 14 years 
of the oldest with an average of 8.38 ± 3.07 years. HbA1c 
levels showed various results with the lowest value being 
6.9% and the highest being 16.1%, dominated by the 
patients with poor HbA1c levels of as much as 17 (65.4%). 
The shortest and tallest individuals measured 93 cm and 
168 cm, respectively, with the average final height coming 
in at 137 ± 17.51 cm. Additionally, weight ranges from 12.5 
kg to 68 kg, with a mean of 33.6 ± 12.38 kg. The comparison 
between onset height and final height had a significance 
value of p = 0.013 (<0.05). Whereas the onset weight and 
final weight have significance with a value of p = 0.018 
(<0.05). 
 

TABLE 1: Characteristics of the research subjects. 
 

Characteristics Frequency (n) 

Gender 

Girls 19 

Boys 7 

Age 

2-5 years 2 

6-10 years 7 

10-18 years 17 

Age at Onset 

0-5 years 6 

6-10 years 12 

11-15 years 8 

HbA1c Level 

Good <7.5% 1 

Intermediate 7.5-9.0% 8 

Poor >9.0% 17 

Anthropometrics Status 

Height  

Normal (p5-p95) 19 

Short stature (<p5) 7 

Weight  

Normal (p5-p95) 17 

Underweight (<p5) 9 

 
TABLE 2: The comparison of the z score height and 

weight of onset according to age at onset group. 
 

 0-5 years 6-10 years 11-15 years 

HAZ -1,44 ± 14,5 -1,23 ± 1,19 -0,66 ± 1,15 

WAZ -1,6 ± 2,14 -2,35 ± 2,34 -1,18 ± 2,24 

 
In the comparison of z scores (Table 4), it was found that 
children diagnosed at 0-5 years were the shortest and the 
lowest weight was in the 6-10 years age group. 
 

TABLE 3: The correlation between age at onset and 
metabolic control with anthropometrics status. 

 

Correlation 

Variable 
Anthropometrics status 

Height Weight 

Age at 
onset 

Coefficient 
correlation 

0.774 0.555 

p value <0.000 0.003 

Metabolic 
control 

Coefficient 
correlation 

0.224 −0,36 

p value 0.271 0.86 

 
Based on the data analysis, it shows that there is a 
correlation between age at onset and anthropometrics 
status, indicate by a significance value of p = <0.000 and 
0.003 (<0.05). But there is no correlation between 
metabolic control and anthropometrics status cause the 
significance value was p= 0.271 and 0.86 (>0.05). 
 
DISCUSSION 
This study found a correlation between age at onset and 
anthropometric status. Data showed that children with 
onset age between 0 and 5 had the shortest heights (HAZ -
1.44 to 1.45). The findings of several studies that have been 
conducted confirm this conclusion. According to research 
from Pakistan, a child's age and age of onset of T1DM will 
have an impact on their growth. Poorer growth is related 
to younger onset age5. Children diagnosed before 3 years 
are the most affected, while those diagnosed after 14 years 
have the least impact4. 
 
The correlation between age at onset and the body weight 
of children with T1DM was also found to be related in this 
study. It is well known that children with T1DM tend to be 
underweight than normally healthy children4. The lack of 
the hormone insulin is the primary cause of the common 
weight loss that occurs in children with T1DM, which 
causes glucosuria, an increase in blood glucose levels, and 
then weight loss6. 
 
The examination of HbA1c levels is used as a standard 
parameter of metabolic control3. This study was 
dominated by subjects with poor HbA1c levels. Similar to 
Saudi Arabian research which examined 189 T1DM 
children, the largest percentage of subjects was 43.2% 
with poor metabolic control (HbA1c > 9.0%), 32.2% with 
intermediate metabolic control (7.5-9.0 %), and another 
17.8% at a good level of metabolic control (<7.5%)6. 
 
This study shows that there is no correlation between 
metabolic control and anthropometric status. The majority 
of the subjects had normal heights and weights even if 
65.4% of them had poor metabolic control (HbA1c > 9.0%). 
Assar et al conducted that growth in T1DM children is not 
solely determined by metabolic control7. 
 
In this study, most of the subjects aged 10-18 years 
(65.4%) and 73.1% are female. This result is in line with 
the earlier research in Sudan, which discovered that the 
majority of T1DM patients were female and that over 70% 
of T1DM cases were in the 11–19 age group and another 
8.5% were under 5 years old8. 
 

However, the limitations of this study are not examining 
the factors of insulin therapy, nutrition, education, and 
physical activity which can also affect the level of 
metabolic control in children with T1DM. Therefore, it is 
necessary to do similar research that includes these factors 
as research variables.
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CONCLUSION 
According to this study, most of the children had normal 
height and weight. Dominated by children with poor 
metabolic control. There is a correlation between age at 
onset and anthropometrics status. But there is no 
correlation between metabolic control and anthropometrics 
status. 
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