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ABSTRACT 

Background: Type 1 diabetes mellitus (T1DM) is a disorder characterized by insulin insufficiency caused by the 

autoimmune destruction of pancreatic beta cells. Optimum control of TIDM needs insulin administration along with 

intensive education. Lipohypertrophy is one of the complications and risk factors of uncontrolled diabetes. Objective: To 

determine the frequency and associated factors of lipohypertrophy in children and adolescents with type 1 diabetes in a 

single tertiary care centre. Study Design: Cross-sectional descriptive study. Settings: Department of Pediatric 

Endocrinology and Diabetes, Pediatric Unit-1, FMU/Allied Hospital, Faisalabad, Pakistan. Duration: 6 months from 

January 2023 to June 2023. Methods: A total of 148 children and adolescents with type 1 diabetic patients were enrolled. All 

the children were examined for the presence of lipohypertrophy (LH), and different associated factors for lipohypertrophy 

were statistically assessed to determine its significance. Results: The mean age of children and adolescents with type 1 

diabetes was 6.74 ± 2.67 years (3 to 12 years). Males and females were 85 (57.43%) and 63 (42.57%), respectively. The 

frequency of lipohypertrophy was found in 58/148 (39.19%) patients with male predominance (40/85). Failure to change 

the injection sites and the younger age group were the most important associated factors for lipohypertrophy. Conclusion: 

The frequency of lipohypertrophy (LH) is high among children and adolescents with T1DM. The most important associated 

factors for lipohypertrophy were the younger age group, failure to change the injection sites, syringe reuse, and poor 

diabetes control. 
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INTRODUCTION 

ype 1 Diabetes Mellitus (T1DM) is a disorder 
characterized by insulin insufficiency caused by 

autoimmune destruction of pancreatic beta cells.1 
T1DM is believed to affect 1.02 out of every 100,000 
people in Pakistan.2 Patients with TIDM are at significant 
risk of developing other autoimmune disorders with 
Hashimoto’s thyroiditis (17-30%) and celiac disease 
(8%) being the most common.3 T1DM requires lifetime 
exogenous insulin administration, either as numerous 
daily injections (MDI) or via a continuous subcutaneous 
pump. In developing countries, MDI is commonly used 
by patients as a basal bolus or mixed/split regimen.4 

It is observed that children with poorly controlled T1DM 
have a strong association with lipohypertrophy (LH) 

(49.5%). In the presence of insulin, repeated damage to 
the same skin and subcutaneous tissue leads to LH over a 
certain period of time.5 Absorption of insulin injection 
into the lipohypertrophy area is very uncertain, leading 
to hypoglycemia and poor glycemic control.6 To prevent 
LH, it is critical to learn good injection technique and 
rotate the injection site on a regular basis, which will help 
in the appropriate delivery of insulin into the 
subcutaneous tissues, leading to good glycemic control.7 

The development of LH may be affected by several 
factors, such as gender, the duration of insulin usage, 
injection site, failure to rotate injection sites, body mass 
index (BMI), and needle reuse.8 

In Pakistan, children with T1DM often reuse the same 
needle or insulin syringe due to financial constraints, 
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leading to an increased risk of LH. However, there is very 
limited data available regarding it. Therefore, this study 
was planned to determine the frequency of 
lipohypertrophy in children and adolescents with T1DM 
in our population and to identify associated factors. 

METHODS 

This cross-sectional descriptive study was carried out for 
a period of 6 months at Department of Pediatric 
Endocrinology and Diabetes, Pediatric Unit-1, 
FMU/Allied Hospital, Faisalabad, Pakistan, after the 
approval of the ethical review committee vide letter no. 
48-ERC/FMU/2022-23/307 dated: 23-01-2023. A total of 
148 children and adolescents with T1DM aged 3–12 years 
were included in this study. The WHO sample size 
calculator was used to compute the sample size for a 
single proportion, with P = 56.8%,9 confidence level = 
95%, and margin of error = d = 8%. The cases were chosen 
using a non-probability, consecutive sampling technique. 
Patients with a history of psychopathology, any 
concomitant chronic disease, and visual, hearing, or 
cognitive impairment were excluded. 

Detailed characteristics such as age, gender, BMI, T1DM 
duration, insulin syringe reuse, and site rotation were 
noted. Obesity was defined by a BMI greater than the 
95th centile for the corresponding age and gender. Insulin 
syringe reuse was defined as per EADSG 
guidelines,10 which reported use of a single syringe > 5 
times as re-use of a syringe. The rotation of the site was 
deemed positive when the patient followed the sequence 
to rotate the site every day, i.e., left and right arm, left and 
right thigh, and abdominal area. 

A fasting blood sample of the patients was sent for HbA1c 
levels, and a level of < 7% was taken as controlled 
diabetes and ≥ 7% as uncontrolled diabetes. To confirm 
lipohypertrophy, all patients underwent a complete 
visual inspection and palpation procedure for the 
presence of a visible or palpable lump at the injection 
sites, as described by Gentile et al.11 

Data was collected on a specially constructed Performa 
and analyzed using SPSS version 25. Age, BMI, and 
duration of T1DM were provided quantitatively as mean 
and standard deviation. The qualitative data, including 
gender, diabetes control, syringe re-use, site rotation, 
obesity, and lipohypertrophy, were presented as 
frequencies and percentages. 

The significance of the association of different factors 
such as gender, age groups, duration of T1DM, diabetes 
control, syringe reuse, and site rotation with LH was 
assessed. A chi-square test was used, with a P-value of 
0.05 considered significant. 

 

RESULTS 

The mean age of children and adolescents with T1DM 
was 6.74 ± 2.67 years, with ages ranging from 3 to 7 years 
comprising 60.14% and 8 to 12 years comprising 39.86% 
of the cohort. Males and females were 85 (57.43%) and 63 
(42.57%), respectively. The mean duration of T1DM was 
3.86 ± 1.90 years, with less than ≤5 years (75%), and >5 
years (25%). The mean body mass index was 23.43 ± 4.78 
kg/m2. The distribution of study subjects according to 
diabetes control, site rotation, syringe reuse, and presence 
of lipohypertrophy is shown in Table 1. 

Table 1: Distribution of study subjects according to 
diabetes control, site rotation, syringe reuse and 
presence of Lipohypertrophy (n=148) 

Number of Study Subjects Percentage % 

Diabetes Control 
Yes 84 56.76% 

No 64 43.24% 

Site Rotation 
Yes 90 60.82% 

No 58 39.18% 

Syringe Reuse 
Yes 98 66.22% 

No 50 33.78% 

Lipohypertrophy 
Yes 58 39.19% 

No 90 60.81% 

 

The frequency of lipohypertrophy was found in 58 cases 
(39.19%) of patients with male predominance (40/58) and 
a younger age group (8–12 years), as shown in Table 2.  

Table 2: Stratification of Lipohypertrophy with respect 
to gender and age 

Factors 
Lipohypertrophy 

P-value 
Yes No 

Gender 
Male 40 45 

0.023 
Female 18 45 

Age 
(Years) 

3-7 24 65 
0.0001 

8-12 34 25 

 

Failure to change the injection sites, duration of DM, 
diabetes control, and syringe reuse were the significant 
associated factors for lipohypertrophy, as shown in Table 
3. 

Table 3: Stratification of Lipohypertrophy with respect 
to duration of DM, diabetes control, site of rotation, and 
syringe reuse 

Associated factors 
Lipohypertrophy 

P-value 
Yes No 

Site Rotation 
Yes 26 64 

0.0001 
No 32 26 

Duration of DM 
(Years) 

≤5 38 73 
0.032 

>5 20 17 

Diabetes Control 
Yes 27 57 

0.044 
No 31 33 

Syringe Reuse 
Yes 44 54 

0.046 
No 14 36 
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DISCUSSION 

By 2040, the estimated number of patients with T1DM 
will reach 642 million worldwide; previously, in 2019, the 
number of adults with diabetes was around 463 
million.12 To control the blood glucose level, T1DM 
patients need exogenous insulin injected subcutaneously, 
either as a basal bolus regime, a mixed/split regimen, or 
a continuous insulin infusion. The use of insulin is also 
needed in type 2 diabetic patients, who are difficult to 
control with oral hypoglycemic medicine alone.13 

Lipohypertrophy (LH) is the most frequent cutaneous 
consequence of insulin therapy. Studies have shown that 
the occurrence of unexplained hypoglycemia is almost 
sixfold higher in patients with LH, and the occurrence of 
glycemic variability is about sevenfold higher.6 Patients 
with poor glycemic control have an increased chance of 
renal disease,14 ophthalmological complications,15 
cardiovascular disease,16 and amputation.17 Furthermore, 
financial burden may also increase in T1DM patients with 
LH, as these patients use more insulin.18 During the 
routine checkup of T1DM patients, it is very important to 
differentiate LH from normal skin. In different studies, 
the frequency of LH in people with diabetes ranged from 
1.9% to 73.4%.19 

This study was conducted to determine the frequency 
and associated factors of lipohypertrophy in children and 
adolescents with type 1 diabetes in a single tertiary care 
Centre. In our cohort, the frequency of lipohypertrophy 
was found in 58 cases (39.19%). Similar clinical findings 
were found in studies done in Dublin (51%), Spain 
(64.4%), Alexandria (54.9%), and Pretoria (52%).11 The 
very high incidence of LH was found in other studies, 
from 22 centers of seven European countries (27%).20  

According to a study by Al Hayek et al., LH was 
distributed based on grade, with 47% being in grade 1, 
33.7% being in grade 2, and 19.3% being in grade 3. In his 
study, 46% and 42.5% of patients failed to change the 
injection site and re-used needles, respectively.21 Other 
studies also reported that a strong correlation is present 
between the incidence of LH and the failure to change the 
injection sites. The correct rotation technique of insulin 
administration is very important to prevent the 
development of LH.22 

Tsadik AG et al. observed that 56.8% of his cohort had 
clinical lipohypertrophy. Factors that influence the 
occurrence of LH are the younger age group (65% in the 
1- to 12-year-old age group), re-use of the insulin syringe 
(76.4%), and failure to change the injection site (65.6%). 
Patients using high doses of insulin (59.7%) and non-
optimal glycemic control (89.3%) have a higher incidence 
of LH.9 During the insulin administration, it is quite 
common to re-use needles among patients with 

T1DM.6 Due to repeated use, the needle gets deformed 
and is likely to raise the injection morbidity, and the 
patient is more likely to develop LH. The risk of infection 
is also very high due to the re-use of insulin needles. A 
study in Europe reported that the risk of LH was 31% 
higher in those patients who re-used needles.23 

A recent study reported that an increase in body mass 
index and repeated insulin injections into the same site 
were important associated factors for the development of 
LH.24 Similar findings were found in our study where 
failure to change the injection site and syringe reuse were 
significant associated factors for lipohypertrophy. 

CONCLUSION 

The frequency of lipohypertrophy (LH) is higher among 
children and adolescents with T1DM. The most 
important associated factors for lipohypertrophy were a 
younger age group, failure to change the injection sites, 
syringe reuse, and poor diabetes control. This 
demonstrates the critical role of patient education in the 
prevention of LH, emphasizing the need to rotate 
injection sites correctly to avoid needle reuse and 
maintain diabetes control. 

LIMITATIONS 

The duration of the study was six months and could 
therefore only include a limited number of patients. A 
longer duration and across different hospitals in Punjab 
could provide a clearer picture of any underlying 
geographical distributions. 
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