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Diabetes mellitus (DM) is becoming a global epidemic. Type 2 
DM is the most common type of diabetes. Several studies found 
that, with time, most patients would eventually need insulin 
therapy as a treatment to control their blood sugar1,2. Early 
intervention is essential to control hyperglycemia and prevent 
or delay microvascular or macrovascular complications; insulin 
stands in the forefront in diabetes management3-5. 

The use of insulin is not without risk. Beside hypoglycemia 
and weight gain, it could lead to various skin complications. 
LH is the most common skin-related insulin complication6. LH 
is defined as a visible or palpable lesion felt as a rubbery or 
thickened area when palpated7.

Patients’ education regarding the correct injection technique, 
detection and management of LH is important for several 
reasons. LH is common among insulin-treated patients as 
found in many studies6,8-10. The factors leading to LH are 
preventable6,8-10. LH could lead to poor metabolic control, 
decreased insulin absorption and unexplained hypoglycemia. 
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Objective: To evaluate insulin injection practice, prevalence and risk factors of lipohypertrophy 
(LH) among insulin-treated patients.

Design: A Retrospective Study. 

Setting: Two Primary Health Centers, Bahrain. 

Method: Ninety-five insulin-treated patients were included in the study from 3 January 2016 to 
31 May 2016. The following data were documented: age, sex, educational level, type of diabetes, 
duration of diabetes, duration of insulin treatment, number of injections, type of insulin, daily 
insulin dose, needle size, site of injection, frequency of needle change, frequency of injection site 
rotation and frequency of checking the injection site. Diabetes control and Body Mass Index 
(BMI) were documented. Ultrasound examination of the injection site was performed. 

Result: Ninety-five insulin-treated patients were included in the study. Thirty-five (36.8%) 
patients had LH. Seventy-two (75.8%) patients were obese females with poorly controlled type 
2 diabetes. Forty-seven (49.5%) patients were using insulin for less than five years. Ninety-three 
(97.8%) patients were using ≤6 mm needle; 85 (89.5%) were using the needle once at a time and 
were doing daily rotation. The injection site was never checked in all except one (1.1%) patient. 
There was a highly significant statistical association between LH and level of education, the 
number of injections and the site of injection. Mean subcutaneous fat thickness were 12.3 mm 
(arm), 17.8 mm (thigh) and 23.3 mm (abdomen). 

Conclusion: Lipohypertrophy is prevalent among our patients and could be related to improper 
insulin injection technique and lack of regular check of the injection sites. Therefore, patients 
and health providers’ education is necessary to reduce its prevalence. 
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Education could lead to lower incidence of LH, improve 
metabolic control, decrease hypoglycemic attacks, lower daily 
insulin doses and cost6,8,11-13. 

In Bahrain, a recent study revealed that approximately 85% of 
the patients were on insulin therapy14. Despite that, there are no 
studies regarding insulin injection techniques, LH or associated 
risk factors.

The aim of this study is to evaluate insulin injection techniques, 
prevalence and risk factors of LH among insulin-treated 
patients attending primary care diabetic clinics.

METHOD

Insulin-treated patients attending diabetes clinics were included 
in the study. The centers were chosen randomly, and the study 
was conducted from 3 January 2016 to 31 May 2016. Patients 
who were on insulin for less than six months were excluded. 


