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INTRODUCTION

 Diabetes Mellitus is a chronic metabolic disorder due 
to abnormal blood glucose levels. Globally it is one of 
the increasing non communicable diseases. In 2017, 
estimated global diabetic population was about 451 
million which is expected to reach 693 million by 2045.1

 Pakistan is also suffering from rising trends in 
diabetes mellitus. According to the second national 
diabetes survey of Pakistan conducted in 2016-17, one 
fourth of Pakistani population is suffering from diabetes 
mellitus.2,3 Diabetes Mellitus is associated with many 
micro and macrovascular complications which increases 
the risk of death.4

	 Mainstay	 of	 the	 treatment	 for	 insulin	 deficiency	 is	
insulin	replacement,	while	 in	case	of	partial	deficiency	
and resistance to insulin; oral hypoglycaemics alone 
or in conjunction with insulin or insulin alone are the 
treatment options.5 Early diagnosis and management 
of diabetes can prevent the said complications. It is 
recommended that wherever indicated, treatment with 
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ABSTRACT
Background and Objectives: Lipohypertrophy is a major complications of insulin therapy especially attributed to 
incorrect insulin technique. The objective was to determine the frequency of lipohypertrophy in diabetic population 
on insulin and its associations.
Methods: This cross-sectional study was conducted at the Services Hospital Lahore from July 1st, 2020 to December 
31st, 2020. Total of 363 diabetic patients, fulfilling the inclusion criteria were approached. The patients were examined 
and interviewed through a validated questionnaire. The data was stratified according to the age, gender, duration of 
diabetes, duration of insulin use, frequency of LH and duration since last instructions reviewed. The chi-square test 
was applied. Data was analyzed using SPSS 22.
Results: Mean age of the study population was 49.71± 13.36 years. Majority were females (57.6%). LH was noted 
in 22.86% of participants (n=83). There was significant statistical difference noted (P <0.05) between different age 
groups as 29.7 % of patients in age group above 45 had LH as compared to 19.6% in the below 45 years age group. More 
females (28.2%) were having LH than the males (15.6%) with P<0.05. Also, significant difference was noted for needle 
reuse more than 10 times, more than two injections per day and longer duration since last instructions reviewed. 
No significant difference was noted between different devices for injection as well as for duration of diabetes. LH is 
strongly associated with hypoglycemia and hyperglycemia with P<0.05.  
Conclusion: A significant diabetic population on insulin has noted to have LH, and the risk is more with aged population, 
female gender, more injections per day and multiple time needle reuses. Risk of LH can be reduced by reinforcing 
education.
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Table-I: Crosstabulation of LH with different parameters.

Parameter Lipohypertrophy P value

Total (n=363) Yes (%) No (%)

Device
Pen (n=31) 19.4 80.6

P >0.05(0.6)
Syringe (n=332) 23.2 76.8
Gender
Females (n=209) 28.2 71.8

P <0.05(0.005)
Males (n=154) 15.6 84.4
Age
Below 45 years (n=118) 29.7 70.3

P <0.05(0.03)
45 years and above (n=245) 19.6 80.4
Duration of diabetes
Up to 5 years (n=127) 22 78

P > 0.05(0.17)6 to 10 years (n=146) 24 76
More than 10 years (n=90) 22.2 77.8
Duration of insulin use 
Up to 5 years 20.6 79.4

P > 0.05(0.36)
More than 5 years 24.6 75,4
Time of instructions reviewed
Within last 1 year (n=156) 14.1 85.9

P <0.05 (0.00)Sometime in the last 1 to 5 years (n=191) 26.7 73.3
Sometime in the last 5 to 10 years(n=16) 62.5 37.5
Number of injections per day
Up to 2 injections per day (n=262) 19.8 80.2

P <0.05 (0.02)
More than 2 injections per day (n=101) 30.7 69.3
Rotation of sites 
Yes (n=317) 15.5 84.5

P <0.05 (0.00)
No (n=46) 73.9 26.1
Pain at injection site 
Yes (n=321) 24.9 75.1

P <0.05 (0.01)
No (n=42) 7.1 92.9
Clean site before injection
Yes (n=49) 38.8 61.2

P <0.05 (0.004)
No (n=314) 20.4 79.6
Injection into Cloth
Yes (n=19) 47.4 52.6

P <0.05 (0.009)
No (n=344) 21.5 78.5
Educator
Doctor 18.3 81.7

P <0.05 (0.02)Diabetes Educator 23 77
Pharmaceutical representative 47.4 52.6
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insulin should not be delayed as in case of marked 
weight loss, severe hyperglycemia and where there are 
contraindications to use oral hypoglycaemics.6,7

 Insulin administration is associated with many 
complications like weight gain, hypo and hyperglycemia, 
needle stick injury and injection site complications 
including erythema, infection, abscess and most 
importantly lipodystrophy.6,8 Lipodystrophy can be in 
the form of lipohypertrophy (LH) or lipoatrophy (LA). 
Lipohypertrophy	 is	 a	 soft	 to	 firm,	 thickened,	 rubbery	
swelling	of	the	soft	tissue	which	is	fibrous	and	relatively	
lacking normal vasculature while lipoatrophy is 
atrophy of the fatty tissues beneath the skin. LH is more 
commonly reported than LA.9,10 Injections into LH lead 
to poor glycaemic control due to variable absorption 
of insulin. Small needles, site rotations and avoidance 
of needle reuse are important to prevent LH.10,11 By an 
effective education program, rotation of injection site 
and changing the practice of needle reuse, LH can be 
prevented.12 
 The aim of the current study was to determine the 
frequency of LH among diabetic patients on insulin 
and its associations and risk factors. Studies related 
to incidence of LH are scarce in local literature. Due 
to limited local data available, it becomes important 
to determine the frequency and associations of LH so 
that better guidelines for the screening, treatment, and 
prevention of lipohypertrophy can be formulated.

METHODS

 This cross-sectional study was conducted at the 
Services Hospital Lahore from July 1st, 2020 to 
December 31st, 2020. Total 363 diabetic patients who 
met the inclusion criteria were enrolled in the study 
after providing written informed consent. Patients 
were examined and interviewed through a validated 

Questionnaire, the prime focus of which was on 
lipohypertrophy and its risk factors and associations. 
This study was approved by Institutional Review Board 
(Ref. No.IRB/2021/838/SIMS dated 24-06-2021).
Inclusion Criteria: Patients of any age both genders. 
Diabetic patients of any type, taking insulin themselves 
for more than six months.
Exclusion Criteria: Patients who need help for injecting 
insulin. Patients not willing to participate.
 A sample size of 329 cases is estimated with a 
confidence	 level	of	95%,	a	margin	of	error	of	5%,	and	
the	 predicted	 percentage	 of	 lipohypertrophy	 as	 31%.	
However total of 363 patients were enrolled in the 
study. For this study  Non-probability consecutive 
sampling was utilized.
Statistical Analysis: Data was analyzed using SPSS 
version 22.0. Numerical variables, i.e., age, weight was 
presented as mean and standard deviation. Qualitative 
variables such as gender and the presence of LH were 
presented in the form of frequencies and percentages. 
Data	was	stratified	for	age,	gender,	duration	of	diabetes,	
number of injections per day and time since review of 
instructions. The chi-square test was applied to check 
statistical	significance	post-stratification.

RESULTS

	 Almost	 all	 patients	 98.6%	 were	 (n=359)	 adult,	 1.2%	
(n=4) were adolescents i.e., below 18 years of age.  
Mean age of study population was 49.71±13.36 years, 
mean weight was 67.12±13.29 kg and mean height was 
160.95±6.89	cm.	Among	363	cases,	57.6	%(	n=209)	were	
females	and	42.4%	were	males.	Majority	67.5%	(n=245)	
was above age of 45. Mean duration of diabetes was 
95.18±54.49 months and mean duration of insulin use 
was	6.45±3.7	years.	Lesser	(31.7%)	(n=115)	were	taking	
insulin alone. Mean number of injections was 2.45±0.8 

Lipohypertrophy & its Associations in Insulin-Treated Diabetic Patients.

Table-II: Crosstabulation of LH with Needle reuse.

Parameter LH %

Needle Reuse for pen (n=31) Yes No

P >0.05(0.33)
2 times (n=4) 50 50

3 to 5 times (n=16) 12.5 87.5

6 to 10 times (n=9) 22.2 77.8

More than 10 times (n=2) 0 100

Needle reuse for Syringe (n=332) Yes No

2 times (n=8) 0 100

P <0.05(0.00)
3 to 5 times (n=67) 20.9 79.1

6 to 10 times (n=176) 17.6 82.4

More than 10 times (n=81) 39.5 60.5
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per	day.	 22.9%	participants	 (n=83)	 reported	 lump	and	
swelling	 at	 the	 injection	 site	 and	 100%	 of	 them	 have	
confirmed	lipohypertrophy	on	examination.	Almost	all	
patients,	96.38%	(n=80)	have	LH	on	abdomen.	(Table-I).	
LH was more in patients who were using same syringe 
for	more	than	10	times	(39.5%	cases).	(Table-II).	Almost	
half	of	the	patients	(51.3%)	with	LH	had	hypoglycaemic	
episodes in last six months. (Table-III).

DISCUSSION

 Lipohypertrophy with insulin has been found to be a 
major complication of insulin therapy. Prevalence of LH 
has	wide	 range	 in	many	 studies	 ranging	 from	 23%	 to	
73.4%.	This	variability	is	likely	due	to	different	methods	
of recognizing LH.13,14 
 A study by Frid et al conducted in 42 countries 
with 13289 insulin injecting participants is the major 
landmark regarding worldwide insulin technique. The 
mean age of the study participants was 51.9±18.1 years 
which is greater, but comparable with our study. The 
mean duration since diagnosis was 13.2 years which is 
also higher than our study population. Also mean time 
since using insulin was two years higher and contrary 
to our study (8.7±8.9 vs 6.45±3.7 years). Prevalence of 
LH,	reported	in	that	study	was	29%.13 These	figures	are	
not consistent with our data where prevalence of LH is 
reported	to	be	22.8%.
 Hauner et al reported the incidence of LH in both types 
of	diabetes	as	23.65%.14 A recent study in China by Ji et 
al	 reported	 that	half	of	 their	participants	 (53.1%)	were	
having LH and an Indian study by Barola et al conducted 
in type 1 diabetic patients reported that about two third 
of	 their	 study	population	had	LH	 (62.6%].15,16 Another 
study by Pozzuoli et al whose sample was almost 
similar to our sample size reported the prevalence of 
LH	to	be	42.9%,	while	Blanco	et	al	reported	even	higher	
prevalence	(64.4%)	in	their	data.17,18 A meta-analysis by 
Deng	et	al	reported	the	prevalence	of	LH	to	be	38%.19

 The wide range of prevalence may be related to using 
non standardized methods to diagnose LH as almost all 
studies relied on just examination which may be missed 
sometimes	and	examining	person	is	also	not	defined	in	
most of the studies. Study by Al Ajlouni et al in Jordan, 
conducted in Type-2 people with diabetes demonstrated 

that female gender was more associated with LH than 
males	 (28.2%	 vs	 15.6%)	 which	 is	 consistent	 with	 our	
study. The reason for higher prevalence in females 
might be the less literacy rate of females in Pakistan 
than	the	males	as	depicted	by	statistics	(40%	vs.	69%).20 
This study also determined that duration of diabetes 
and duration of insulin use are also associated with LH 
which is contrary to our study.21

 Data by Gentile et al, demonstrated that risk of LH is 
more with old age.22 This is consistent with our study. 
Needle reuse and lack of site rotation are two important 
factors which leads to LH and these are endorsed by 
many studies. Ji et al in China found that needle reuse 
frequency and lack of site rotation was positively 
associated with LH with P value (P <0.03 and P<0.001 
respectively). It was also found that two third of their 
participants	(67.6%)	with	LH	were	rotating	sites	correctly	
while	 92.3%	 of	 patients	 without	 LH	 were	 practicing	
correct site rotation with (p < 0.0001).15 Pozzuoli et al, 
Hauner et al and Gupta et al also determined that not 
rotating the site and needle reuse are strongly associated 
with LH.14,17,23

	 These	findings	are	comparable	with	our	study	which	
shows that LH is more prevalent in patients who were 
not rotating the injection site and who were using needle 
more than 10 times. Most of the people reuse needle 
due to issue of cost. Frid et al also mention the cost and 
convenience, two major reasons for needle reuse in most 
of the regions around globe.13

 Frid et al shows that least LH was found when 
education is given by Diabetes educator or nurses 
which is contrary to our study where least LH is found 
in patients who were taught by doctors and higher 
frequency was observed with diabetes educators and 
representatives.13 Variation in blood glucose leading 
to hypoglycemia and hyperglycemia are well known 
and established complications of LH. Blanco et al 
reported	that	one	third	(39.1%)	of	their	patients	with	LH	
developed hypoglycemia and almost half of the cases 
(49.1%)	with	LH	had	hyperglycaemic	episodes.18 This is 
consistent with our data. Research by Pozzuoli et al and 
Gupta et al also endorsed this fact that blood glucose 
was higher in patients who had LH and who inject into 
these lumps.17,23

Table-III: Crosstabulation of LH with complications.

Parameter LH % (n-83)

Hypoglycemia in last 6 months Yes No

P <0.05(0.00)No (n=250) 10 90

Yes (n=113) 51.3 48.7

Hyperglycemia in last 6 months

No (n=116) 14.7 85.3
P <0.05(0.01)

Yes (n=247) 26.7 73.3

Arsalan Nawaz et al.
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Limitations of the study: It was a single centre study 
& almost all study participants were adults. Other 
limitation is that this study was conducted during the 
pandemic. Still, this study highlighted many aspects 
which were ignored in usual practice, most important 
of which is examination of the injection site at least 
biannually  to pick LH early and then reinforcement of 
education at least once or twice  a year about  correct 
insulin technique especially regarding reuse of needles. 
Further larger and multicenter studies are needed 
to establish local guidelines for the physicians and 
formulating the structures education program. 

CONCLUSION

 Lipohypertrophy with much higher prevalence seems 
to be the neglected part currently in diabetes education 
program. Its long-term implications are poor glycaemic 
control;	recurrent	hypoglycemia	and	increased	financial	
burden are hindrance to achieve good quality of life in 
diabetics. This issue should be the most important part 
of our diabetes education program and need prompt 
attention from all healthcare professional and diabetes 
educators.
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