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Aim: The purpose of the study is to study the dynamics of height and weight indicators in children and
adolescents with type 1 diabetes mellitus during treatment.

Material and Research Methods: On the basis of outpatient observation at the RSSPMCE of endocrinology
of the Ministry of Health of the Republic of Uzbekistan named after Acad. YH Turakulov, from 2021 to 2023,
50 patients with type 1 diabetes mellites (DM 1) were examined. At the same time, 23 boys and 27 girls. The
average age of boys was 12.7 years, girls 11.8 years.

The patients were divided into 2 groups: group 1 - 30 patients on intensive insulin therapy (IIIT), group 2 -
20 patients on insulin pump injection (IPI). The control group consisted of healthy children, 20 individuals.

Research Methods: General clinical, biochemical, hormonal and instrumental: ECG, ultrasound of the thyroid
gland, internal organs, chest x-ray, fundus examination, etc.

Research Results: In patients, there were significant differences in height and weight in girls of both groups
compared to the control group (p < 0.05). Moreover, the best height and weight indicators were in group 2
after a year of treatment. Patients in group 1 grew by an average of 7-8 cm, and in the second by 9-10 cm, as
well as 6 and 9 kg in weight, respectively. Our study showed that the dynamics of anthropometry data is an
effective means of monitoring the effectiveness of treatment for children and adolescents with DM 1, along
with laboratory and instrumental studies.

Conclusions: The use of pump insulin therapy has a significantly greater positive effect on all physical
development in comparison with intensive insulin therapy. The best results of anthropometry indicators
(average height, average weight) were observed in patients of group 2 who received pump insulin therapy.
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Background

Type 1 diabetes mellitus (DM -1), an autoimmune disease, is

terioration in metabolic control and dynamics of weight status in ado-
lescent girls indicate eating disorders in the first years after the onset
of DM-1 [5]. A total of 31,556 girls aged >6 months and <23 years with

becoming widespread, affecting approximately 490,000 children
worldwide. There are various etiological factors that contribute to
the spread of its incidence in different geographical locations [1-4].
According to a multicenter study carried out in Germany in 2018, de-

DM- 1 from the diabetes cohort were analyzed, including 155 (0.49%)
girls with anorexia nervosa, 85 (0.27%) girls with bulimia nervosa, 45
(0.14%) girls with binge eating disorder and 229 (0.73%) girls with
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unspecified eating disorders. Patient characteristics, weight changes,
number of patients with severe hypoglycemia and diabetic ketoacido-
sis (DKA), changes in HbA1c levels, pump use. Significant differences
in HbA1lc levels, prevalence of DKA and severe hypoglycemia between
girls with and without eating disorders were found already in first
years after the onset of DM- 1. A decrease in body mass index (BMI)-
SDS increased the risk of developing comorbid anorexia nervosa (7.1
times [95% CI 3.6-14.3] compared with stable BMI-SDS, 6. 9 times
[95% CI 3.4-14.1] compared to the increase in BMI-SDS) [5]. The au-
thors concluded that poor metabolic control, increased incidence of
DKA, and severe hypoglycemia in the early years after onset of DM
-1 may indicate eating disorders in girls with DM-1, and weight loss
is specific to anorexia nervosa. These clinical features should lead to
screening for eating disorders, especially in late puberty.

Authors from the USA emphasized that Weight control in DM-1
can be successfully achieved in real clinical practice. Dietary thera-
py, however, involves reducing energy intake and providing a struc-
tured meal plan that is lower in carbohydrates and glycemic index
and high in fiber and lean protein. The training plan should include
a combination of stretching, as well as aerobic and resistance exer-
cises to maintain muscle mass. Dynamic adjustment of insulin doses
is necessary during weight control. Adding anti-obesity medications
may be considered. If medical weight loss is not achieved, bariatric
surgery may be considered [6]. The authors noted that patients with
DM-1 who exhibit clinical features of DM-2, such as obesity and in-
sulin resistance, are considered to have “double diabetes.” Although
patients with DM-1 were traditionally thought to have a lower BM],
current research has shown the opposite [5]. The trend towards in-
creasing obesity prevalence is increasing at a faster rate in patients
with DM-1 compared to the general population [6]. Currently, about
50% of patients with DM-1are overweight or obese. They also have
higher waist and hip circumferences compared to healthy controls
[7]. In the Pittsburgh Epidemiologic Study of Diabetes Complications
(EDC), which followed adults with DM-1 for an average of 18 years,
the prevalence of overweight increased from 29 to 42%, and the prev-
alence of obesity increased sevenfold from 3 to 23% [8]. Weight gain
does not appear to be related to aging but to clinical factors such as
insulin therapy [8].

Comorbid diseases, often associated with excess body weight, re-
duce the benefit of good metabolic control [9]. Thus, weight control
in patients with DM-1is necessary due to the well-known relationship
between obesity and cardiovascular disease (CVD) [10]. Metabolic
disturbances associated with obesity, such as a pro-inflammatory
state, are likely to alter the risk of cardiovascular disease in this pop-
ulation [10]. Until now, complications associated with cardiovascular
diseases have been the leading cause of death in patients with DM-1
[11]. The above was the reason for our study. In this regard, we have
formulated the following goal of research work.

The Aim of the Study

Study the dynamics of height and weight indicators in children
and adolescents with DM-1 during treatment.

Material and Research Methods

Based on outpatient observation in Republican Specialized Scien-
tific and Practical Medical Center of Endocrinology of the Ministry of
Health of the Republic of Uzbekistan named after academician. Y.H.
Turakulov, from 2021 to 2023, 50 patients with DM-1 were examined.
At the same time, 23 boys and 27 girls. The average age of boys was
12.7 years, girls 11.8 years. The patients were divided into 2 groups:
group 1-30 patients on intensive insulin therapy (IIT), group 2-20 pa-
tients on insulin pump injection (PII). The control group consisted of
healthy children, 20 individuals.

Inclusion Criteria
Children and adolescents with DM-1.
Exclusion Criteria

Adults, type 2 diabetes mellitus, severe somatic diseases.
Research Methods

General clinical, biochemical (fasting blood glucose, blood glucose
2 hours after a meal, glycemic profile, urea, creatinine, bilirubin, di-
rect, indirect, ALT, AST, PTI, coagulogram, CRP, glycated hemoglobin,
etc.), hormonal (TSH, free thyroxine, insulin, C-peptide) and instru-
mental: ECG, ultrasound of the thyroid gland, internal organs, chest
x-ray, fundus examination, etc. Age, sex, height, weight, age at diagno-
sis, number of insulin injections, total daily insulin dose, number of
severe hypoglycemia events (i.e. seizures or loss of consciousness) in
the past 3 months, family composition and ethnic status are all filled
out by us in a specially designed questionnaire. Statistical software.
Microsoft Excel and STATISTICA_6was used for statistical analysis,
and p < 0.05 was considered a significant difference. Normally dis-
tributed quantitative data were expressed as mean and standard de-
viation (M % SD). Analysis and results. Table 1 shows the distribution
of patients by gender and age.

As can be seen from Table 1, sick children aged 8 to 12 years were
most often observed: 32 cases (64%). Table 2 shows the average in-
dicators of objective examination of boys by group. As can be seen
from Table 2, the patients had significant differences in height and
weight in boys of both groups compared to the control group (p <
0.05). No significant differences were found in other indicators. Ta-
ble 3 shows the average indicators of objective examination of girls
by group. As can be seen from Table 3, the patients had significant
differences in height and weight in girls of both groups compared to
the control group (p < 0.05). Table 4 shows the average values of bio-
chemical studies of patients before treatment. Table 5 shows the av-
erage values of hormonal studies of patients before treatment. As can
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be seen from Table 5, patients had significant differences in the con- Fasting blood P1<0.05
tent of insulin and C-peptide of both groups in comparison with the 2 glucose 127415 13.6+13 6.9+12
control group (p < 0.05). Next, we studied the dynamics of objective af’[il; ri (})‘1(711“' P2<0.05
examination data one year after treatment in boys and girls of both P1<0.05
<0.
groups. Table 6 shows the average indicators of objective examination 3 HbA1C,% 92426 84+24 43+1.6
of boys by group. P2<0.05
P1>0.05
Table 1: Distribution of patients by gender and age. 4 Blr(;ggoliﬁa’ 3.2+1.4 3.4+1.6 2.3+0.23
P2>0.05
Age, years Number of boys | Number of girls Total
. Blood P1<0.05
Early childhood 1-3 . . . 5 | creatinine, 74.5£9.8 75.6+4.8 | 33.615.7
years pmol/1 P2<0.05
Preschool 4-7
resc yoeoa rzge - - - Note: P1 - significance of differences in comparison with control group 1,
- P 2-group 2
School age 8-12 15 17 32 (64%) group
years
Youth age 13-18 8 10 18 (36%) Table 5: Comparative characteristics of indicators hormonal studies
ears
- yl = I e = of patients in the study groups before treatment.
otal: n=
No. | indicators 1 group, 2 group, ot R
. n= 30 n=20 ,n=10
Table 2: Average indicators of objective examination of boys by group. ) Insulin, 5474056 | 3194033 67590 P1<0.05
Indicators 1 group,n=12 | 2 group,n=15 control ,n=10 nU/ml B T T P2<0.05
age 12.5+3.2 12,6+ 3.4 124438 5 | Cpeptide, | 100103 Hotas .y P1<0.05
height, cm 141.7410.6* 139.8+11.4* 151.6£12.8 mmol/1 P2<0.05
Weight, kg 34.3+ 3.6* 32.3+ 4.9* 41.615.5 3 TSH, 99403 25409 15408 P1>0.05
SBP, mmHg 1135+ 154 1153+ 12.6 1106 12.8 miU/ml o o o P2 >0.05
DBP, mmHg 84.5+9.3 87,378 86, 9+ 7.6 Free P1>0.05
4 | thyroxine, 11.8+2.2 13.7£2.1 15.6+2.6
Pulse, beats/min 86+5.8 88+ 9.2 85+ 4.9 pmol/1 P2>0.05
Note: * - significance of differences compared to control, where * - p <0.05 : P1>0.05
& P P 5 COMSOL 4661288 | 42834163 | 563.9437.7
umol/ P2 >0.05

Table 3: Average indicators of objective examination of girls by group.

Indicators 1 group,n=11 2 group,n=12 control n=10
age 11.8+2.6 11.7+4.1 11.9+4.5
height, cm 136.4+7.5% 138.5+9.6* 144.5+9.8
Weight, kg 32.1+4.2% 30.6% 5.3* 37.4+49
SBP, mmHg 114.6+£11.6 112.8+ 104 110.6+ 10.1
DBP, mmHg 80.5+£9.3 78,3+7.8 82.3+6.4
Pulse, beats/min 82+ 4.9 84+ 8.2 84+49

Note: * - significance of differences compared to control, where * - p <0.05

Table 4: Comparative characteristics of biochemical studies of pa-

tients in the study groups before treatment.

oo 1 group,n= | 2 group,n= | control
No indicators 30 20 'n=10 R
Fasting blood P1<0.05
1 glucose, 7.95+1.48 7.79+218 | 491+1.46
mmol/1 P2<0.05

Note: P1 - significance of differences in comparison with control group 1,

P2 - group 2.

Table 6: Average indicators of objective examination of boys by

group one year after treatment.

Indicators 1 group,n=12 2 group,n=15 control ,n=10
age 13.3£2.5 13.4+4.2 13.4+ 3.4
height, cm 148.7+11.6* 149.8+11.4* 156.6x12.8
Weight, kg 40.3+ 3.6* 41.3+4.3* 45.345.5
SBP, mmHg 118.5£15.4 117.3+12.6 120.6+12.8
DBP, mmHg 83.5£9.3 84,3+7.8 86,9+ 7.6
Pulse, beats/min 8615.8 88+9.2 85+ 4.9

Note: * - significance of differences compared to control, where * - p <0.05
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As can be seen from Table 6, the patients had significant differ-
ences in height and weight in boys of both groups compared to the
control group (p < 0.05). No significant differences were found in oth-
er indicators. Table 7 shows the average indicators of objective ex-
amination of girls by group. As can be seen from Table 7, the patients
had significant differences in height and weight in girls of both groups
compared to the control group (p < 0.05). Moreover, the best height
and weight indicators were in group 2 after a year of treatment. Here,
patients in group 1 grew by an average of 7-8 cm, and in the second by
9-10 cm. Next, we studied the dynamics of biochemical and hormonal
data one year after treatment (Tables 8 & 9). In terms of biochemical
blood parameters, there was a tendency to reduce the average values
of fasting blood glucose and glycated hemoglobin and 2 hours after
a meal in comparison with the control level, although these values
decreased significantly in group 1. At the same time, in group 2, the

achievement of the target values of these indicators was reliable both

in relation to the control group and with the data before treatment.

Table 7: Average indicators of objective examination of girls

by group one year after treatment.

Indicators 1 group,n=11 | 2 group,n=12 control ,n=10
age 12.8+2.6 12.7+4.1 12,9+ 4.5
height, cm 136.4+7.5% 138.549.6* 156.57.8
Weight, kg 38.1% 4.2 40.6+ 5.3 474459
SBP, mmHg 120.6+11.6 118.8+10.4 119.6+10.1
DBP, mmHg 85.5£9.3 84,3+7.8 86.3£ 6.4
Pulse, beats/min 82+4.9 84+ 8.2 84+ 4.9

Note: * - significance of differences compared to control, where * - p <0.05.

Table 8: Comparative characteristics of biochemical studies of patients in the study groups1 year after treatment

No indicators 1 group,n= 30 2 group,n= 20 control ,n=10 R
P1>0.05
1 Fasting blood glucose, mmol/I 5.57+1.32 4.34+1.26 491+ 1.46
P2<0.05
P1<0.05
2 Fasting blood glucose after 2 hours, mmol/1 8.1+1.5 6.8+2.4 6.9£1.2
P2>0.05
P1<0.05
3 HbAI1C, % 6.9+2.1 45+1.6 4.3+1.6
P2>0.05
P1>0.05
4 Blood urea, mmol/1 3.4+1.2 3.3+1.4 2.3+0.23
P2>0.05
P1<0.05
5 Blood creatinine, pmol/1 56.5+9.8 41.6+8.8 33.6145.7
P2<0.05

Note: P1 - significance of differences in comparison with control group 1, P 2 - group 2.

Table 9 shows the average values of hormonal studies of patients
before treatment. As can be seen from Table 9, in patients there were
no significant differences in the content of insulin and C-peptide of
both groups in comparison with the control group (p < 0.05). We see
that in group 2 patients, the target levels of glycemia on an empty
stomach, 2 hours after meals, the level of HbA1C, and insulin were

significantly closer to normal than in group 1 (P<0.05). Our study
showed that the dynamics of anthropometric data is an effective
means of monitoring the effectiveness of treatment for children and
adolescents with type 1 diabetes, along with laboratory and instru-

mental studies.
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Table 9: Comparative characteristics of indicators hormonal studies of patients in the study groups after 1 year of treatment.

No. indicators 1 group,n= 30 2 group,n= 20 control ,n=10 R
P1>0.05
1 Insulin, pU/ml 5.57+ 0.56 6.54+ 0.33 6.7+ 2.2
P2>0.05
P1>0.05
2 C-peptide, mmol/1 7.3+2.4 54+1.8 5.2+1.6
P2>0.05
P1>0.05
3 TSH, mIU/ml 2.2+0.3 2.5+£0.9 1.5£0.8
P2 >0.05
P1>0.05
4 Free thyroxine, pmol/1 11.8+2.2 13.7£2.1 15.6£2.6
P2>0.05
P1>0.05
5 Cortisol, pmol/1 468.6+28.8 428.3+16.3 563.9+37.7
P2 >0.05

Note: P1 - significance of differences in comparison with control group 1, P 2 - group 2.

Conclusion

1. The use of insulin pump therapy has a significantly greater
positive effect on all physical development compared to in-
tensive insulin therapy.

2. The best results of anthropometry indicators (average
height, average weight) were observed in patients of group
2 who received pump insulin therapy.
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