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  Abstract 
Objective: To compare the effects of multiple subcutaneous insulin injection (MDI) 
and continuous subcutaneous insulin infusion (CSII) on the glycemic control effect 
in children with type 1 diabetes mellitus (T1DM). Methods: In this study, 70 T1DM 
children admitted from March 2022 to June 2024 were included as the study sample. 
The children were divided into Group A and Group B, with 35 patients in each 
group. CSII mode was adopted in group A and MDI mode in Group B. The effects 
of glycemic control [glycosylated hemoglobin (HbAlc), fasting blood glucose 
(FPG), 2h postprandial blood glucose (2 hPG), insulin dosage, blood glucose recov-
ery time, and incidence of hypoglycemia were compared. Results: After 3 months 
of treatment, Hb Alc, FPG, and 2 hPG levels in both groups decreased compared 
with before treatment (P <0.05), and Group A was lower than Group B (P <0.05). 
Insulin dosage in Group A was less than that in Group B (P <0.05), and the recovery 
time of blood glucose in Group A was shorter than that in Group B (P <0.05). The 
incidence of hypoglycemia in Group A was lower than that in Group B (P <0.05). 
Conclusion: Compared with MDI, CSII is more beneficial to help children with 
T1DM control blood glucose levels, reduce the amount of insulin, shorten the time 
of blood glucose recovery, and reduce the incidence of hypoglycemia. 
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Type 1 diabetes mellitus (T1DM) is an endocrine disease with absolutely insufficient insulin secretion due to auto-
immune damage in islet β -cells, accounting for about 90% of the total [1] of all types of diabetes in childhood. The 
disease poses a serious threat to the physical and mental health of the child and requires a lifetime dependence on 
insulin therapy to maintain glycemic balance as well as to reduce the risk of complications [2]. In conventional insulin 
therapy, multiple daily subcutaneous insulin injection (MDI) is commonly used for administration. However, MDI 
has a large blood glucose fluctuation during treatment [3]. With the progress of medical technology, continuous sub-
cutaneous insulin infusion (CSII), namely insulin pump therapy, has gradually become a more advanced insulin ther-
apy method [4]. CSII is an insulin infusion device controlled by artificial intelligence, with continuous subcutaneous 
insulin infusion at the programmed rate, to simulate the physiological secretion mode of human insulin to the greatest 
extent, so as to achieve the purpose of better control of blood sugar [5]. This study aims to compare the effects of 
MDI and CSII on glycemic control in children with T1DM. The report is as follows. 
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1. Data and Methods 

1.1 Study subjects 

In this study, 70 children with T1DM admitted from March 2022 to June 2024 were included as study samples for 
retrospective analysis. The children were divided into Group A and Group B according to different administration 
methods, with 35 patients in each group. Inclusion criteria: Age between 7 and 14 years; T1DM [6] confirmed after 
examination; child at first diagnosis. Exclusion criteria: patients with congenital heart disease, liver and kidney in-
sufficiency, autoimmune disease; patients allergic to insulin or insulin pump infusion device material. Group A 1 was 
15 to 48 kg, mean (30.65 ± 3.76) kg; 16 males and 19 females; 7 to 14 years, mean (10.76 ± 2.15). The mass of group 
B was 15 to 47 kg, mean (31.12 ± 3.65) kg; 14 male children and 21 female children; 7 to 14 years, mean (10.24 ± 
2.43). The basic data of the two groups were compared (P> 0.05), and the balance was comparable. 

1.2 Methods 

Group A adopts the CSII mode. The biosynthetic human insulin injection was loaded into the insulin pump, and the 
needle was inserted into the subcutaneous tissue to ensure the stable delivery of the drug. At the initial setting, it is 
recommended that the basal infusion rate account for about 50% of the total daily insulin demand, and this insulin 
will be evenly injected into the body at a constant speed within 24 hours, simulating the basal insulin level naturally 
secreted by the body. The remaining 50% of the insulin dose was used as a premeal supplement, and additional insulin 
input was given before 3 meals a day to control the postprandial blood glucose increase.  

Group B used the MDI mode. (1) Pre-meal quick-acting insulin. Give patient insulin aspart injection [Company 
name: Novo Nordisk, Denmark; approval number S20100049; Specification: 3 mL: 300 U] before 3 meals daily at 
70% of the regular dose. (2) Long-acting basal insulin: insulin glargine injection was given before bed [enterprise 
name: Tonghua Dongbao Pharmaceutical Co., LTD.; S20190041; specification: 3 mL: 300 U], according to 30% of 
the conventional dose. 

1.3 Observing indicators 

(1) To compare the glycemic control effect between the two groups. Fasting venous blood samples were collected 
before and after 3 months of treatment. The levels of glycated hemoglobin (HbAlc) were measured by enzyme-linked 
immunoassay, and fasting blood glucose (FPG) and 2 h postprandial blood glucose (2 hPG) were measured by the 
glucose oxidase method.  
(2) Compare the amount of insulin used and the blood glucose recovery time between the two groups. 
(3) Compare the incidence of hypoglycemia in the two groups of children. 

1.4 Statistical methods 

The statistical software SPSS 26.0 was used to analyze the data, and the count index (incidence of hypoglycemia) 
was expressed by cases/percentage (n /%), and by χ² test; the measurement index (glucose control effect, insulin 
dosage and glucose recovery time) were expressed by mean ± standard deviation ( sx ± ), and t test; P <0.05. 

2. Results 

2.1 Compare the glycemic control effect between the two groups 

Comparison of Hb Alc, FPG, and 2 hPG levels before treatment in both groups (P> 0.05); After 3 months of treatment, 
HbAlc, FPG, and 2 hPG levels in both groups decreased compared with before treatment (P <0.05), Group A was 
lower than Group B (P <0.05) (see Table 1). 

2.2 Compare the insulin dosage and blood glucose recovery time of the two groups 

Insulin dosage in Group A was less than that in Group B (P <0.05), and the recovery time of blood glucose in Group 
A was shorter than that in Group B (P <0.05) (see Table 2). 

2.3 Compare the incidence of hypoglycemia between the two groups 

Three cases experienced hypoglycemia in Group A, accounting for 8.57%, and 10 cases occurred in Group B, ac-
counting for 28.57%. The incidence of hypoglycemia in Group A was lower than that in Group B (P <0.05). 
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Table 1. compares the glycemic control effects between the two pediatric groups ( sx ± ) 

groups n HbAlc (%) 2hPG (mmol/L) FPG (mmol/L) 

  pretherapy Treatment for 3 
months pretherapy Treatment for 3 

months pretherapy Treatment for 
3 months 

Group A 35 11.53±1.65 6.92±1.15a 12.99±1.35 7.58±0.72a 8.78±1.23 5.42±0.84a 

Group B 35 11.38±1.71 8.45±1.03a 12.86±1.46 8.11±0.82a 8.84±1.31 5.95±0.73a 

t - 0.373 5.863 0.387 2.873 0.198 2.817 

P - 0.710 0.000 0.700 0.005 0.844 0.006 
Note: a represents compared with before treatment, P <0.05.  

Table 2. compares the insulin dosage and blood glucose recovery time in the two groups ( sx ± ) 

groups n Insulin dosage (IU/d) Blood glucose recovery time (d) 
Group A 35 29.85±5.87 5.42±0.75 

Group B 35 35.64±6.21 7.68±1.12 
t - 4.009 9.919 
P - 0.000 0.000 

Note: a represents compared with before treatment, P <0.05.  

3. Discussion 
MDI is a traditional and common insulin treatment, and blood glucose is controlled by subcutaneous insulin injections 
multiple times daily (e.g., before three meals and before bedtime). The advantage of MDI is that it is relatively simple 
and easy to accept by children and their families. However, the frequency of injections may cause difficulties for the 
child and their families. Furthermore, the glycemic control effect of MDI may be influenced by various factors, 
including injection time, injection site, insulin type, and dose, which leads to greater blood glucose fluctuation and 
increases the risk of hypoglycemia and ketoacidosis. CSII is a more advanced insulin treatment modality, which can 
effectively control blood glucose levels while reducing the number of injections and improving the quality of life of 
young children and their families. 

The results of this study showed that after 3 months of treatment, Hb Alc, FPG, and 2 hPG levels in both groups 
were lower compared with before treatment (P <0.05), and Group A was lower than Group B (P <0.05). Insulin dosage 
in Group A was less than that in Group B (P <0.05), and the recovery time of blood glucose in Group A was shorter 
than that in Group B (P <0.05). Consistent with the findings of Yang Hongxiu et al. [7]. CSII makes insulin infusion 
more in line with the needs of the natural state, improves the insulin utilization efficiency of insulin, and reduces the 
total insulin use of [8]. CSII can flexibly adjust the insulin dose according to the blood glucose level, diet, exercise, 
and other conditions of the children, so that the children can obtain the best blood glucose control effect in different 
situations [9]. When the blood glucose deviates from the target range, the CSII can also immediately adjust the insulin 
delivery to bring the blood glucose back to the normal range more quickly. The results of this study showed that the 
incidence of hypoglycemia in Group A was lower than that in Group B (P <0.05). CSII allows the setting of multiple 
different basal insulin infusion rates, which can be fine-tuned according to the circadian rhythm, activity changes, 
and dietary habits, so as to better meet the individualized needs and reduce the risk of hypoglycemia caused by insulin 
excess [10]. In addition, for children, the insulin pump is relatively more convenient, which reduces the inconven-
ience and pain caused by frequent injections, increases the acceptance and compliance of the treatment regimen in 
children and their families, and indirectly reduces the incidence of adverse events caused by non-standard treatment.  

In conclusion, compared with MDI, CSII is more beneficial to help children with T1DM control blood glucose 
levels, reduce insulin dosage, shorten the recovery time of blood glucose, and reduce the incidence of hypoglycemia. 
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