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Abstract

Background- Type 1 diabetes(T1DM) is chronic autoimmune disease that results from the
progressive destruction of pancreatic beta cells, insulin deprivation and therefore, the patients
require insulin therapy throughout their lives. Lipodystrophy is a common side effect of insulin
use in TIDM patients, characterized by changes in distribution and volume of subcutaneous fat
stores. Lipodystrophy therefore can also be lipohypertrophy experienced when fat starts
accumulated at the areas where one applies insulin and lipoatrophy which is actually experienced
when one loses his or her fat tissue. Severe clinical consequences may include insulin resistance
in case of Lipodystrophy, episodes of poor glycemic control and worsened diabetes
complications. Research recognizes the lipodystrophy’s prevalence among T1DM patients to be
28-66%. Potential risk factors associated with lipodystrophy include duration of the diabetes,
insulin use and incorrect method of insulin administration. Nevertheless, lipodystrophy
epidemiology and risk factors in T1DM individuals can differ depending on geographical
location and some settings.

Objective- The primary objective of this cross-sectional study is to determine the magnitude
and risk factor of lipodystrophy, including both lipoatrophy and lipohypertrophy, among T1DM
patients under 18 years of age receiving insulin therapy through subcutaneous injections with
follow up at Black Lion Specialized Teaching Hospital Pediatric Endocrine clinic.

Methodology- A cross-sectional study will be conducted among Type 1 DM patients visiting
pediatrics endocrine unit from Aug 2024 to Sep 2024. The data will be collected by trained
interns with face to face interview by using pretested questioner. Data will be entered using Epi
data version 3.5.1 and will be analyzed by SPSS version 26.0 and frequencies and percentages
will be calculated to all variables. Binary Logistic regression was used to analyze the data.

Results: The study involved 140 participants, including 13 children (9.3%) under 5 years old,
30 (21.4%) aged 6 to 10, and 97 (69.3%) who were older than 11. There were 63 females
(45.0%) and 77 males (55.0%), showing a slightly higher number of males in the group. The
average BMI of the children was 20.5 + 6 kg/m2. On average, the participants had been living
with Type 1 Diabetes for 6.71 years, with 93.6% using a mixed insulin regimen (NPH + Regular
Insulin) and 6.4% on a Basal-Bolus regimen (Glargine + Regular Insulin). On the same token ,
39 participants (27.9%) selected the thigh and arm as their preferred injection sites, while only 6
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(4.3%) selected the abdomen. Of the participants, 43 (30.7%) did not rotate their injection sites
on a regular basis, whereas 97 (69.3%) did. Lipodystrophy was more common in children with
diabetes for more than five years (53 cases) than in those with less than five years (33 cases),
according to the study.

Additionally, older children (11 years and above) also had higher rates of Lipodystrophy, with 55
cases versus 24 in younger children. The condition was more common among those receiving
higher insulin doses for their age than among those on moderate doses. Furthermore,
lipodystrophy was more prevalent in children who did not regularly rotate their injection sites,
with 50 cases compared to 29 who did.

Overall, Our Study found a Prevalence of Lipodystrophy to be 56.4, which included
Lipohypertrophy in 37.9% %,(95% CI: 30.0 - 46.0) of patiensts, Lipoatrophy in 12.1% of
patients (95% CI: 7.2 -17.5), , and both in 6.4%(95% CI: 2.9 -11.4) . Of the 79 patients with
Lipodystrophy, 57 (72.1%) had HbAlc levels above 7%, while 22 (27.9%) were below this
threshold: Out of 140 children in the study ,74 children (52.8%) had at least one episode of
hypoglycemia in the previous month, and 52 (70.2%) had frequent episodes, with 40 of those
(76.9%) are patients with Lipodystrophy. At last , The study found that the thigh was the most
common site for Lipodystrophy, and that only 28% of caregivers recognized Lipodystrophy,
indicating a significant gap in understanding the complications associated with insulin injections.
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1.Background

1.1. Introduction

Diabetes is a serious and chronic medical condition that stems from either insufficient insulin
production by the pancreas or the body’s ability to properly utilize the insulin that is produced
(1).Uncontrolled elevated blood sugar levels ,a common complication of mismanaged diabetes,
can eventually lead to significant damage to vital organs such as the heart ,blood vessels ,kidneys
,eyes and nervous system .Type 1 diabetes mellitus (TIDM) is one of the most wide spread
chronic diseases affecting children and adolescents .This form of diabetes poses serious risks to
the life and overall health of afflicted young individuals ,which can have detrimental impacts on
their physical and mental development.

Globally, It has been estimated that more than 1.2 million children and adolescents worldwide
have T1DM. This disease affects an estimated 108,300 children under the age of 15 per year,
rising to around 149,500 under the age of 20 and representing a yearly rise of about 3% (7).
Worldwide, 227 580 incident cases of pediatric diabetes were reported in 2019. Between 1990
and 2019, the number of cases of pediatric diabetes rose by 39.37%. The global incidence rate
increased over three decades, rising from 9.3 to 11.61 per 100,000 people (8).In Ethiopia, the
International Diabetes Federation (IDF) 2021 study estimates that 2.4 per 100,000 people
annually are anticipated to have TLIDM among children and adolescents aged 0-19. One in 76
families are affected today - Ethiopia is experiencing a 10.2% annual growth in Type 1 Diabetes
compared to 2.1% for Type 2 Diabetes (7).

The hallmark of type 1 diabetes, formerly known as insulin-dependent, childhood-onset diabetes,
is insufficient insulin synthesis in the body. Patients diagnosed with type 1 diabetes mellitus are
dependent on exogenous insulin to regulate their blood glucose levels, which can be achieved
through repeated daily insulin injections or a continuous subcutaneous insulin infusion (9).
Children and adolescents with Type 1 Diabetes face many daily challenges related to managing
their disease. These challenges include the need for significant dietary restrictions, frequent
exercise, intense therapeutic exogenous insulin regimens, significant lifestyle alterations, and
frequent monitoring of biochemical markers. (10).

Insulin therapy for insulin dependent diabetes mellitus can lead to various cutaneous
complications stemming from improper injection techniques .Examples of theses complications
include lipodystrophy of the skin ,insulin allergy ,edema ,localized induration ,ulceration and
scar formation ,as well as cutaneous abscess development and keloid formation .Additionally
,while extremely rare ,some patients may experience idiosyncratic reactions such as
pigmentation changes and sporadic keloid development .There have also been reports of skin
reactions resembling acanthosis nigricans associated with insulin therapy .



Complete or partial loss of adipose tissue is a medical disorder known as lipodystrophy. One of
the main side effects of insulin injection therapy for diabetic patients is the occurrence of
lipodystrophy in conjunction with abnormal adipose tissue buildup at specific anatomical regions
periodically (11). Insulin-induced lipodystrophy has been classified into two major subtypes —
lipohypertrophy and lipoatrophy.

Lipohypertrophy is characterized as the formation of a hard, tumor like nodularity of the adipose
tissue in the area of injection. Thus, insulin exposure could be the cause for the lipogenic impact
for repeated insulin exposure. Lipohypertrophy normally occurs at the thigh and the abdomen
which is commonly the areas where injections are administered. The Lipohypertrophy varieties
are roughly between the size of a fist and that of a golf ball. They could be lifted up,
rubbery/bulging, felt thicker than the skin surrounding the lesion or appeared to be
firmer/tougher than the surrounding tissue. In addition, that, the lipohypertrophic lumps are
generally associated with decrease or poor sensation or sensibility (12)

Lipoatrophy is localized and circumscribed without changes in epidermis presenting as
depressed skin areas. There are four subcategories of localized lipoatrophy and are classified as
annular, abdominal, semicircular and post-injection (13). According to occurrence, the most
typical drug that leads to lipoatrophy is insulin. The clinical feature of insulin induced
lipoatrophy commonly occurs 6 to 24 months after the start of insulin therapy at the insulin
injection sites. Based on this concept, a study has shown that lipoatrophy at insulin injection sites
is an inflammatory lesion caused by an immune complex (14).

1.2 Statement of the problem

Since the introduction of insulin purification and recombinant insulin, the emergence of
lipoatrophy has reduced drastically (15). In a meta-analysis conducted recently, the prevalence of
lipohypertrophy is 49 % among insulin-using T2DM patients and 34% among T1DM patients.
Lipodystrophy is less reported in TLDM patients than in T2DM patients based on a synthesis of
current literature. Significant percentages have also been identified to prevalence of TLDM from
19-49% by various past researches (16). Multiple metabolic abnormalities are observed in
lipodystrophic patients, Highlighting the significance of adipose as an active endocrine organ.
Adipose tissue depots as well as the total body consumption and a proper distribution between
individual depots, are also regulators of the patient’s metabolic status. Lipodystrophy patients in
some categories had slightly reduced serum adiponectin and leptin hormones that originate from
adipose tissues (11)

The lipodystrophic region loses its sensitivity. Even though they are aware that it is necessary to
rotate sites, patients often stick to their injection site after they experience pain while doing so
anywhere else than the lipohypertrophic area. When insulin is injected into a lipodystrophic
location, the insulin may be absorbed erratically, which could result in poor glycemic control
leading to Hypoglycemia or hyperglycemia, which requires for a greater insulin dosage to treat
diabetes with bad performance on the three-month HgAlc level (17).



Although the exact pathogenicity of LH remains rather obscure, repeated mechanical injury by
needles when in combination with the trophic effect of insulin, engorge the tissue with fat and
cause an over proliferation of such tissue. The following factors have been associated with LH;
Re-use frequency of the needle, Gender, Injection site, High rate of insulin per kilogram,
duration at which the insulin therapy is conducted, and frequent tissue insult due to failure to
rotate injection site. However, obesity, insufficient patient’s knowledge, and ineffectively
controlled diabetes are other factors that have been suggested. What is thought to be the cause of
LA is an immune reaction to the impurity present in insulin (15).

1.3 Significance of the study

Though, Insulin induced Lipodystrophy has its negative impacts there are comparatively little
information available regarding the occurrence of this complication in children and adolescents
in the developing countries of which ours is an example. The Study Fills an existing gap in
literature regarding the prevalence , Risk factors of Lipodystrophy in a cross-sectional survey of
Type 1 DM children and adolescents during follow up one of Ethiopia’s largest healthcare
facility Tikur Anbessa specialized Teaching Hospital.

1.4 Literature review

A rather uncommon side effect witnessed on children and adolescent using exogenous insulin
especially if they are suffering from type 1 diabetes mellitus is insulin induced lipodystrophy.
Localized adipose tissue dysfunction over the repeated places of insulin injection addressing
either bulking up or wasting, called lipohypertrophy and lipoatrophy, respectively, describe this
complication (15). However, especially concerning the large number of children which might be
affected by lipodystrophy and its various subtypes, including lipoatrophy and lipohypertrophy,
the precise definition of these conditions and the diagnostic criteria are often not definitely set or
adhered to. This lack of consensus on definitions may in turn hamper efforts aimed at developing
an accurate definition and classification system of the condition in young people.

Currently, it is uncertain what specific pathogenesis result in the insulin-induced lipodystrophy
of children. While the exact quantitative effects of these variables might not be known, other
variables such as child age, growth and development phase, insulin administration method, type
of insulin regimen and individual physiological response to insulin, could play essential
functions. Moreover, little is known about the impact lipodystrophy might have on overall
child’s health, glycemic control, and insulin uptake in the long term.
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Nevertheless, theoretical understanding of lipodystrophy in children induced by insulin is
somewhat disputable. For instance, whereas some researchers indicated that there is no distinct
age distribution, other indicated that the disorder occurs more frequently among younger
children. Similarly, the influence of genetic or ethnic factors, as a reason for development of
lipodystrophy is not yet fully elucidated and deserves further research. In diabetic children and
adolescents, the frequency of insulin-induced lipodystrophy varied depending on the surveys
ranging from 5 % to 65 %, differences in research populations, diagnostic criteria, as well as the
knowledge of the physicians has contributed to such a wide variation. Cohort research analysis
reveals that lipohypertrophy occurs most frequently in children than lipoatrophy, with a
prevalence of 50 percent (19).

The prevalence of lipodystrophy remained high in spite of advancements in injection techniques,
recombinant human insulin use, and insulin purity increases. Between studies, there are
significant differences in the prevalence of LD. There were sixteen research conducted on
children and adolescents from eleven different countries (Italy, India, Turkey, United Arab
Emirates, Saudi Arabia, Egypt, Canada, The Netherlands, Iran, Austria, and Ethiopia) following
2010. Between 17% and 62% was the wide range of prevalence of LD in these studies, with
various risk variables having a major impact. The pooled prevalence of the studies using MDII
and CSII (16 studies, n= 3208 children, and adolescents, 1449 had LD) was 45.16 % (20).

Lipodystrophy incidence was observed in 95 children, adolescents, and young adults with TIDM
through an observational cross-sectional hospital-based study of patients in West Bengal, India.
The participants’ glycemic parameters, and dosage and method of insulin administration were
documented. Of the participants, 4.2 % of the patients had lipoatrophy exclusively and 45.2 %
had lipohypertrophy; 3.1 % of the participants had lipohypertrophy and lipoatrophy at the same
time as the illness in the aforementioned study. Compared to patients without lipodystrophy, the
patients with lipohypertrophy more frequently used an incorrect injection site rotation method.
The age of onset of diabetes, duration of insulin use, and the number of times of needle reuse
were not significantly different between the lipohypertrophy and non-lipodystrophy groups.

According to the following study, lipohypertrophy affects up to 50 percent of the young patients
with type 1 diabetes and can be attributed to suboptimal glycemic control. Through palpation and
inspection, 119 children during their routine follow-up at the Diabetic clinic in El-Chatby
University Children’s Hospital in Alexandria were assessed for lipohypertrophy. The glycated
hemoglobin (HbAlc) of the four preceding scans was retrieved and other variables associated
with lipohypertrophy. From 2 months to 21 years of age, the patient’s median age was 10 years.
undefined Overall 9% of the patient showed lipohypertrophy, it was more common in male
(62.7%) than female (48.4). The incidence of lipohypertrophy in Grade 1 was 42 times. 5% and 2
in 12. undefined.
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On 176 children and adolescents with diabetes who have been injecting insulin for at least a year,
a cross-sectional study was conducted. Prior to utilizing observation and palpation technigues to
evaluate lipodystrophy, the patients' anthropometric and clinical features were first documented
in a questionnaire.103 individuals (58.5%) out of the 176 total had insulin-induced
lipodystrophy, 100 individuals (97.1%) had lipohypertrophy, and 3 individuals (2.9%) had
lipoatrophy. According to the study's findings, lipohypertrophy persisted in its high degree even
when recombinant human insulin was used. Therefore, a routine workup of insulin-injecting
patients for such complication is necessary, especially in the individuals who have a nonoptimal
glycemic control(17).

A multitude of factors, including injection site features, patient-related traits, insulin-specific
qualities, and lifestyle habits, can increase the chance of developing insulin-induced
lipodystrophy in children. Well-established risk factors associated with injection sites include
being younger, repeatedly injecting in the same anatomical place, failing to rotate injection sites
properly, and reusing insulin needles (21). Lipodystrophy risk can also be increased by patient-
specific characteristics such as lengthier diabetes and insulin therapy duration, poor glycemic
control, greater insulin dose requirements, and younger age at diabetes onset. The length of
diabetes, body mass index, and the amount of insulin units administered per kilogram of body
weight were all strongly correlated with liphypertrophy (15).

Another important factor to consider is the type of insulin used; patients receiving multiple daily
injections (MDI) had a lower incidence of hypoglycemia when using insulin analogs as opposed
to human insulins. Human insulin and higher insulin concentrations pose a greater risk than
insulin analogs. This is explained by the fact that subcutaneous tissue of regular human insulin
(e.g., Humulin R) absorbs insulin at a slower rate due to the high percentage of hexamers bound
to a zinc molecule. It also takes 60—90 minutes for the hexamers in insulin to dissociate into
dimers and monomers for absorption into the blood stream, giving local action more time. In
contrast the fast-acting insulin analogs (consisting of monomers with rapid dissociation and
absorption) are absorbed within 10-15 min of a subcutaneous injection. This longer stay of
insulin in the subcutaneous tissue appears to increase the possibility of developing LH by the
proliferating effect of insulin on lipocytes (22)

Lack of appropriate self-monitoring of the injection sites, failure to follow correct techniques of
injections and lack of patient information imparted to them on lipodystrophy may worsen the
situation. Understanding of these complex risk factors is paramount for the clinician so that they
would not let this disabling complication develop in their young patients with diabetes. The type
and purity of the insulin-containing preparation has an effect on the development of insulin-
induced lipodystrophy; the older animal insulin are more likely to induce fat necrosis and
immunological response than the modern human insulin analogs (22) ). Another factor is
immunogenicity and the individual differences relating to how the person’s immune system will
react to the injected insulin; some patients are more susceptible to lipodystrophy. Furthermore,
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some characteristics of the injection site, such as a decrease of subcutaneous adipose tissue or an
increase of mechanical load, can increase the risk of this pathology (23

Lipodystrophy caused by insulin can further result in various severe complications that affect the
quality of life of the patient. The localized loss of fat under the skin may lead to changes in skin
contours, such that have a negative impact on the patient’s body image and confidence. This
disfiguring condition may create feelings of anxiety, depression and social isolation in the
patient. Also, the redistribution of fat impacts the body’s insulin reception and utilization of
injected insulin, causing spikes in blood sugar and frequent hypoglycemia or hyperglycemia
episodes. Abnormal skin structure also predisposes them to skin infection such as cellulitis or
abscess that may necessitate medical attention (24). Sometimes, it is linked to other metabolic
abnormalities such as alterations in lipid profile and cholesterol and increased cardiovascular risk
(18).

The best approach to study the prevalence of insulin-induced lipodystrophy is to conduct well-
designed cross-sectional studies. These studies involve examining a representative sample of the
insulin-treated patient population at a single point in time to determine the proportion of
individuals affected by the condition. This approach is advantageous for several reasons.

Firstly, Cross-sectional studies facilitate the assessment of the prevalence of insulin-induced
lipodystrophy among the population under investigation at the moment. Developing an Overall
index for the total Burden of This disorder in order to come up with a rough estimate of the total
amount of this disorder that is inflicted on the society, researchers can assess a huge and diverse
population sample. Cross-sectional studies are helpful and inexpensive as types of research as
they are not very complex to organize and conduct (25). Some examinations that may be
employed while examining the patient, these exams may be done by qualified medical personnel
to assess for the specific lipodystrophy signs and symptoms. In this direct manner it is possible to
evaluate the state of the patients with higher accuracy. Furthermore, cross-sectional surveys may
be done on several occasions to assess the developments and changes in occurrence of insulin -
induced lipodystrophy. If investigators choose a cross-sectional design to explore the
epidemiology of insulin-induced lipodystrophy, they can collect valid, reproducible and timely
data to shape practice at the point of care, policy at the population level and in the long run
enhance quality of management of this rare side effect of insulin use. (27)

There is therefore, adequate justification for investigating the epidemiological characteristics and
potential correlates of insulin-induced lipodystrophy among children in Ethiopia. Type 1 diabetes
is highly prevalent in Ethiopia, and most of the afflicted population are young people.
Recognizing the differences and potential issues of insulin administration like lipodystrophy in
this kind of PWDs will play a significant role towards enhancing their health span and quality of
life. It has been suggested that the risk factors and the pattern of insulin induced lipodystrophy
can vary with the growth and developmental stages of a child or an adolescent when compared to
adult patients (15). Researching this population provides an understanding of the condition and
its characteristics depending on the age, as well as impacts on insulin absorption and glycemic
control. This is particularly important since strict control of glucose levels is crucial for growth
and prevention of complications in children suffering from diabetes.
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Additionally, lipodystrophy related complications in children and adolescents significantly affect
their social, psychological and physical appearance besides their interpersonal relationships. It is
suggested that it is possible to determine the prevalence and risk factors of this condition in order
to create the focused interventions that can increase the general wellbeing of affected children
(26). In the Ethiopian children, local evidence on insulin induced lipodystrophy, attempts to
design age-appropriate insulin delivery guidelines and enhance insulin therapy in this population
will be useful.

Furthermore, This research can help in partnering with global experts, develop the human capital
for research in Ethiopia, and enhance the country’s ability to manage diabetes complications in
children. Thus, conducting a comprehensive study on insulin-induced lipodystrophy among
children in Ethiopia will enable researchers to gather useful data, which will help in the
improvement of clinical guidelines and polices aimed at enhancing the quality of life and health
of children with diabetes in the country.
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1.5 Conceptual framework

Injection Site-related
Factors:

Anatomical location of insulin
injections
Tissue characteristics (e.g., fat
distribution, skin texture)

Presence of lipohypertrophy or
lipoatrophy at injection sites

Patient-related Factors:

Age and stage of
growth/development

Sex and gender
Duration insulin therapy

Glycemic control and overall
metabolic status

Insulin
Induced
Lipodystrophy

Behavioral and Psychosocial
Factors:

Patient and caregiver insulin
administration practices

Adherence to injection site rotation
and other best practices

self-care behaviors

Socioeconomic status and access to
healthcare resources

Insulin Therapy-
related Factors:

Type and formulation of
insulin used

Insulin injection technique and
site rotation

Injection frequency and dose
adjustments

Use of insulin pens, syringes
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2. Objectives

2.1. General objective;

To assess the magnitude of Lipodystrophy and associated risk factors among Type 1

Diabatic patients under 18 years of age taking insulin injection.

2.2. Specific objectives

2.2.1 Determine the Prevalence:
e Estimate the percentage of children with Type 1 Diabetic patients who develop
insulin-induced lipodystrophy.
e |dentify the most common types of lipodystrophy (e.g., lipoatrophy,
lipohypertrophy) and their relative frequencies.

e Association of Lipodystrophy with poor glycemic control.

2.2.2 Identify the key Risk Factors associated with the development of Insulin induced

lipodystrophy among Type 1 DM patients taking Insulin injection.
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3. Methods and Materials

3.1 Study design:
An institutional based cross-sectional study will be conducted from Aug to Nov, 2024
3.2 Study area:

This study took place at the Tikur Anbesa Specialized Teaching Hospital in Addis Ababa, the
capital of Ethiopia, which also serves as the location of the United Nations World Economic
Commission for Africa and the African Union. The capital and largest city of Ethiopia, Addis
Ababa, is expected to have about 5 million residents by 2022, based on the most recent data
available. With a median age of about 25, Addis Abeba is a youthful and multicultural
metropolis that is home to a variety of ethnic groups, including Amhara, Oromo, Gurage, and
There are 116 kebeles, or districts, and 11 sub-cities inside the metropolis. Of the 48 hospitals in
the city, 13 are public facilities, five of which are managed by the Addis Ababa Regional Health
Bureau (AARHB). With over 800 beds in its medical, gynecological and obstetrics, surgical,
pediatric, and emergency departments, Tikur Anbesa is a specialized referral hospital. It is also
equipped with an outpatient department (OPD), 7 x-ray, 9 surgical, and 2 laboratory diagnostic
rooms. Additionally, the hospital has specialized units (referral clinics) for the following
conditions: infectious disease, orthopedics, general surgery, gynecologic and obstetrics, diabetic,
hematology, renal, neurology, cardiology, dermatology, gastro intestine, and surgical intensive
care units. The pediatric department at Tikur Anbesa, specialized and referral hospital, treats
between 370,000 and 400,000 patients annually, with six units (a pediatric intensive care unit,
pediatric surgical unit, pediatric medical ward, pediatric oncology ward, emergency ward, and
neonatal intensive care unit) serving about 8855 in-patient cases annually and an average of 471
pediatric cases per month with a total of 183 beds.

3.3 Source population

All Type 1 DM patients under 18 years of age taking Insulin SC injection on follow up at Tikur
Anbessa specialized teaching hospital pediatric endocrine clinic.
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3.4 Study population: All Type 1 DM patients with LD taking Insulin SC injection on
follow up at Tikur Anbessa specialized teaching hospital endocrine clinic over the study period.

3.5 Inclusion criteria:

Type 1 DM patients under 18 years of age receiving Insulin SC injection for the past 1
year on follow up at Tikur Anbessa Specialized teaching Hospital pediatric endocrine
clinic.

3.6 Exclusion criteria:

Parents using insulin Pump.

3.7 Sample size determination

The sample size was determined by the from the previous study show that 46.9 % of the
patients had Lipodystrophy with 5% marginal error, 95% confidence interval (Cl) and a
Based on this assumption, the actual sample size for the study was determined using the
formula for single population proportion.

Therefore, based on using the above single formula the sample size can be calculated as:

e 95%CI and 5% margin of error
P=0.5
= n=384.16
The study was conducted from October 2024 to February 2025 during this period Type 1 DM

patients taking insulin injection for atleast one year duration available for questioning were 140
, The above formula will be modified by the following sample correction method.
nadj=n/(1+(n/N) = 384/ (1+(384-1/140)) = 102
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Where n adj = adjusted population n: calculated sample size

N: number of Type 1 DM patients taking insulin injection for atleast one year duration available for
guestioning during the study period

3.8 Sampling procedure

Interns will be trained to collect data (using a pre-tested well-structured questionnaire).
Face to face interview the parents and fill the Questioner properly

3.9 Variables of the study

3.9.1 Dependent variable

= Presence of Insulin-Induced Lipodystrophy:
It would be a binary variable, categorized as either "present™ or "absent” based on clinical
diagnosis.

= Type of Lipodystrophy:
If insulin-induced lipodystrophy is present, the specific type could be further categorized:
Lipohypertrophy (localized fat accumulation)
Lipoatrophy (localized fat loss)

3.9.2 Independent variables

Demographic Factors

Diabetes -related Factors
Injection Site-related Factors
Anthropometric Factors

Genetic and Familial Factors
Lifestyle and Behavioral Factors
Medication -related Factors

3.10 Operational definitions

The following operational definitions will used Insulin-Induced Lipodystrophy,
Lipohypertrophy, Lipoatrophy, Severity of Lipodystrophy, Quality of Life
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Insulin-Induced Lipodystrophy: Abnormal changes in the subcutaneous fat distribution at
insulin injection sites, characterized by either localized fat accumulation (lipohypertrophy) or
localized fat loss (lipoatrophy), as diagnosed by a healthcare provider through physical
examination and/or imaging techniques.:

Lipohypertrophy: Localized increase in subcutaneous fat at the insulin injection site,
appearing as a palpable, soft, doughy, or irregular nodule or thickening of the skin.

Lipoatrophy: Localized loss of subcutaneous fat at the insulin injection site, appearing as a
visible, sunken, or concave depression in the skin.

Longer Duration of Diabetes : More than 5 years of insulin Subcutaneous Injection use

Higher dosage of Insulin Per age : Below 6 years : > 0.7 iu /kg /day
Between 6 — 10 years : > 1 iu /kg/day
Above 10 years : > 1.2 iu/kg/day

Frequent episode of hypoglycemia : 3 or more episodes of hypoglycemia over the last
month

Regular rotation of injection site : Rotate injection site with each injection

3.11 Measuring instruments
The first draft of English version of a questionnaire was taken from previous study result section
and it was adapted in to this study with slight modification and the questionnaire has been
translated in to Amharic version by language experts and it was re-translated back to English to
check for its consistency.
3.12 Data collection procedure
Two data collectors’ interns were recruited for administering the questionnaire. One
supervisor resident were also recruited. The data was collected by using a pre-tested, and

culturally accepted structured questionnaire.

3.13 Data quality control

Through the following, the data quality was guaranteed:

The data collection instrument (PSS) was carefully modified to reflect the circumstances in
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Ethiopia. A pretest involving 5% of the sample size was done to evaluate the data collection
tool's coherence, length, consistency, and amount of time needed to conduct the interview. Data
cleaning (cross-tabulating and verifying frequencies for every item) and coding was taught to
data collectors and supervisors.

3.14 Data processing and analysis

After collection, the data was coded, cleaned, processed, and imported into SPSS version 26 and
Epi Info. To describe the degree of lipodystrophy and other features, a descriptive analysis was
carried out. Tables, charts, graphs, and text were used to display the findings. For multivariable
logistic regression, variables with crude odds ratios and p-values below 0.25 from pairwise
binary logistic regression were chosen. The relationship between predictors and the dependent
variable (lipodystrophy) was shown by the adjusted odds ratios, their 95% Cls, and their
significance. In the multivariable analysis, variables were considered significant if their p-values
were less than 0.05. The Hosmer-Lemeshow test was used to evaluate model fit, and a model
was deemed well-fitting if the test result was not significant (p-value) greater than or equal to
0.05). The final multivariable model demonstrated a good fit for the data.

3.15 Ethical consideration

The Research ethics committee (REC) of Addis Ababa University, the College of Health
Sciences, the Department of Pediatrics, and the Publication Committee on Child Health granted
ethical clearance. The study was conducted with written and verbal consent obtained from the
Pediatric department at Tikur Anbessa Hospital. Before any data is collected, all study
participants were told about the purpose and significance of the research, and their informed
consent will be sought. Additionally, they were made aware of their freedom to withdraw from
the study at any moment. Information privacy and confidentiality was guaranteed, and data

collection was in an anonymous manner.
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3.16 Dissemination and utilization of result

The study's findings will be submitted to the pediatrics and child health department at Addis
Abeba University's College of Health Sciences. Additionally, attempts will be made to present
the findings at scientific conferences, and publishing in peer-reviewed journals will be taken into

consideration.

4. Result
4.1 Results

Socio-Demographic Characteristics

In this out of 140 participants, 13 (9.3%) were under 5 years , 30 (21.4%) aged 6 to 10 years, 97 (69.3%)
older than 11 years, In terms of sex, 63 (45.0%) were female and 77 (55.0%) were male, reflecting a
slightly higher number of males in the sample. Regarding the BMI of children the mean BMI level was

20.5 +6 kg/m2. The mean duration of Iliness with type | DM was 6.71 years 6.

Table 1. Socio-demographic characteristics among Type 1 Diabetic patients under 18 years of
age taking insulin injection TASH, Addis Ababa, Ethiopia, 2024

Variables Frequency(n=140) Percentage (%)
Age group

6to 10 30 21.4

Greater than 11 97 69.3

Less than 5 13 9.3

Sex

Female 63 45.0

Male 77 55.0

4.2 Insulin Injection Practices
Regarding the type of insulin regimen that they are taking, 131(93.6%) were using Mixed split

(NPH + RI). While, 132 (94.3%) inject 2 times per day. Also, thigh arm was the most preferred

site for injection among 39(27.9%). In contrast hip was the least preferred site for injection and
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was reported among 48 (34.3%). Apparently , 133(95%) have been using insulin syringe as a
device. Likewise, 108 (77.1%) used 4 mm length syringes. Regarding rotating the injection site,
97(69.3%) responded yes we rotate the injection site. One hundred (71.4%), reuse the insulin
needles less than five times. Moreover, 75(53.6%) perform self-monitoring of presence of
lipodystrophy every 3 months. Thirty seven (26.4%) change their insulin needle every three day.
Also, 51(36.4%) of the parents check their children injection site checked by health
professional every 3 months. (See table below).

Table 2. Insulin Injection Practice related characteristics among Type 1 Diabetic patients under
18 years of age taking insulin injection TASH, Addis Ababa, Ethiopia, 2024

Variables Frequency(n=140) Percentage (%)
Type of Insulin Regimen

Basal Bolus (Glargine + RI) 9 6.4
Mixed split (NPH + RI) 131 93.6
Frequency of Insulin intake/day

2 132 94.3
3 7 5.0
4 1 A
Insulin Device

Insulin Pen 7 5.0
Insulin Syringe 133 95.0
Insulin Length

4mm 108 77.1
Smm 30 21.4
6mm 2 1.4

Rotate the child insulin injection site?

No, | tend to use the same sites 43 30.7

Yes, | rotate sites regularly 97 69.3

Frequency of Re-Using insulin needle

Less than 5 times 100 71.4
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More than 5 times 40 28.6
How often you get your child injection site

Checked by health professional?

Every 1 year 15 10.7
Every 3 months 51 36.4
Every 6 months 41 29.3

4.3 Magnitude of Lipodystrophy

The prevalence of Lipodystrophy identified in this study is 56.4%, comprising Lipohypertrophy
at 37.9% (95% CI: 30.0 - 46.0), Lipoatrophy at 12.1% (95% CI: 7.2 -17.5), and both at 6.4%

(95% CI: 2.9 -11.4). (See the figure below).

Prevalence of Lipodystrophy

M Lipohyperthrophy
M Lipoatrophy
M Both

® None

Figure 1. Prevalence of Lypodystrophy among Type 1 Diabetic patients under 18 years of age
taking insulin injection TASH, Addis Ababa, Ethiopia, 2024.

4.4 Risk factors of Lipodystrophy
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Cross tabulation with Chi square test was performed to assess the higher occurrence of

Lypodystrophy across the potential risk factors.

The study accordingly revealed, those children with prolonged duration (5 years) with the DM
have higher level of lipodystrophy i.e. 53 vs 33 for <5 years respectively. Also, those children
with higher age (11 years) as compared to their counter parts (6-10 and <5 years) have higher
level of lipodystrophy i.e. 55 vs 16 respectively. Likewise, Lipodystrophy was more apparent
among children receiving higher doses of insulin for their age compared to those receiving moderate doses
for their age. Moreover, lipodystrophy was high among those who didn’t rotate their injection site.
i.e. 50 vs 29 respectively. *See the tables below).

Table 4. Duration With TYPE DM with Lypodystrophy Cross tabulation among Type 1
Diabetic patients under 18 years of age taking insulin injection TASH, Addis Ababa,
Ethiopia, 2024.

Count
300.2 Please show the interrogator the site of insulin
injections
Lipohyperthrophy | Lipoatrophy| Both None Total
Duration With <=5
19 10 2 28 59
TYPE DM category years
>5
34 7 7 33 81
years
Total 53 17 9 61 140

Table 5. Age with Lypodystrophy Cross tabulation among Type 1 Diabetic patients under
18 years of age taking insulin injection TASH, Addis Ababa, Ethiopia, 2024.

Count
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Table 6. Current Daily Dosage with Lypodystrophy Cross tabulation among Type 1 Diabetic patients
under 18 years of age taking insulin injection TASH, Addis Ababa, Ethiopia, 2024. (for less than

dose)
300.2 Please show the interrogator the site of insulin
injections
Lipohyperthrophy | Lipoatrophy Both None Total

100.2 6to 10 11 3 2 14 30
Age Greater than

1 38 11 6 42 97

Less than 5 4 3 1 5 13
Total 53 17 9 61 140
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insulin injections

300.2 Please show the interrogator the site of

Lipohyperthrophy | Lipoatrophy | Both | None | Total
Current daily <0.7 iu /kg/day for 0-6 years
dosage 3 2 0 10| 15
<l iu/kg/day for 6-10 years 13 1 2 10| 26
<1.2 iu/kg/day for greater 3 1 0 15( 19
than than 10
Total
19 4 2 35| 60

Table 7. Current Daily Dosage with Lypodystrophy Cross tabulation among Type 1 Diabetic

patients under 18 years of age taking insulin injection TASH, Addis Ababa, Ethiopia, 2024. (for

greater than dose).

300.2 Please show the interrogator the site of insulin
injections
Lipohyperthrophy | Lipoatrophy Both None Total
Current Daily ~ >0.7units/ke/day
7 6 1 7 21
Dosagecat for 0-6 years
>1 units/kg/day
20 4 5 8 37
for 6-10 years
>1.2 units/kg/day
7 3 1 11 22
for .10 years
Total 34 13 7 26 80

27




Table 8. Rotation of Injection site with Lypodystrophy Cross tabulation among Type 1
Diabetic patients under 18 years of age taking insulin injection TASH, Addis Ababa,
Ethiopia, 2024.

Count

300.2 Please show the interrogator the site of

insulin injections

Lipohyperthrophy | Lipoatrophy | Both None |Total

Do you rotate  No, I tend to use

_ 40 4 6 1] 51
your child’s the same sites
insulin injection  Yes, | rotate
: _ 13 13 3 60 89
sites? sites regularly
Total 53 17 9 61| 140

4.5 Glycemic Control

In this study, 131(93.6%) had poor diabetic control as suggested from their most recent Hgalc.
Out of 79 patients with Lipodystrophy 57 (72.1%) had higher HbAlc (>7 %) , only 22(27.9%)
had HbAlc level of (<7 %) Additionally, Out of total of 140 patients , 74 children (52.8%)
experienced at least one episode of hypoglycemia in the past month. From 140 patients , 52
(70.2%) experienced frequent episode of hypoglycemia over the past one month ,Of those
40(76.9 % ) were patients with Lipodystophy .Also, Likewise, other medical conditions were
apparent among, 8 (5.7%). Whereas, 3 (2.7%) were taking medications other than insulin. Also,
62(44.3%) have been engaging in regular physical exercise. Of those who have been doing
regular physical exercise, 28(20.0%) were doing two times per week. (See table below).
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140
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Adequate Diabeic Control

Poor Diabetic Control

Figure 2. Glycemic Control among Type 1 Diabetic patients under 18 years of age taking insulin

injection TASH, Addis Ababa, Ethiopia, 2024.

Table 3. Glycemic Control related characteristics among Type 1 Diabetic patients under 18 years
of age taking insulin injection TASH, Addis Ababa, Ethiopia, 2024.

Variables Frequency(n= | Percentage
140) (%)

Experienced frequent episodes of hypoglycaemia

Yes 74 52.8

No 66 47.2

Other medical conditions besides type 1 DM?

No 132 94.3

Yes 8 5.7

Taking medications other than Insulin?

No 137 97.9

Yes 3 2.1
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Does the child engage in doing regular Physical Exercise?

No 78 55.7
Yes 62 44.3
If yes, how frequent/times/week? n=62

1 7 11.3
2 28 45.2
3 17 27.4
4 8 12.9
5 2 3.2
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5. Discussion

In this study the prevalence of Lipodystrophy was (56.4%) i.e. Lipohyerthrophy, Lipoatrophy,
and both were 37.9%, 95% CI (30.0, 46.0), 12.1%, 95% CI (7.2, 17.5), 6.4%, 95% ClI, (2.9,
11.4), respectively. Also, the higher occurrence of Lipodystrophy was observed among children
with age of >11 years, taking higher current daily dosage of insulin injection for age , not

rotating the insulin injection site regularly and prolonged duration with DM.

The prevalence of Lipodystrophy revealed from this study is inline as compared to the pooled
prevalence from sixteen researches conducted on children and adolescents from eleven different
countries (ltaly, India, Turkey, United Arab Emirates, Saudi Arabia, Egypt, Canada, The
Netherlands, Iran, Austria, and Ethiopia) following 2010. Between 17% and 62% was the wide
range of prevalence of LD in these studies, with various risk variables having a major impact.
The pooled prevalence of the studies using MDII and CSII (16 studies, n= 3208 children, and
adolescents, 1449 had LD) was 45.16 % (20).

Also, the finding about the prevalence of Lipodystrophy (All types) from the current study is,
concordant from a study on Lipodystrophy incidence which was observed in 95 children,
adolescents, and young adults with TIDM through an observational cross-sectional hospital-
based study of patients in West Bengal, India. The participants’ glycemic parameters, and dosage
and method of insulin administration were documented. Of the participants, 4.2 % of the patients
had Lipoatrophy exclusively and 45.2 % had Llipohypertrophy; 3.1 % of the participants had
Lipohypertrophy and Llipoatrophy simultaneously.

In contrast, the finding about the prevalence of Lipodystrophy from this study is lower as
compared to a study conducted on 176 children and adolescents with diabetes who have been
injecting insulin for at least a year, a cross-sectional study was conducted. Prior to utilizing
observation and palpation techniques to evaluate Lipodystrophy, the patients' anthropometric and
clinical features were first documented in a questionnaire.103 individuals (58.5%) out of the 176

total had insulin-induced Lipodystrophy.
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According to the study done in the Diabetic clinic in EI-Chatby University Children’s Hospital
in Alexandria ,Lipohypertrophy affects up to 50 percent of the young patients with type 1
diabetes and can be attributed to suboptimal glycemic control. Through palpation and inspection,
119 children during their routine follow-up at were assessed for lipohypertrophy. From 2 months
to 21 years of age, the patient’s median age was 10 years. , it was more common in male (62.7%)

than female (48.4) Which more or less inlines with the finding in our study .

Moreover, Our study showed, patients with Lipodystrophy had significantly higher mean levels
of HbAlc (Out of 79 patients with Lipodystrophy 57 (72.1%) had higher HbAlc (>7 %) , only
22(27.9%) had HbA1c level of (<7 %). Lipodystrophy is also associated with an increased
incidence of hypoglycemia (From 140 patients , 52 (70.2%) experienced frequent episode of
hypoglycemia over the past one month ,Of those 40( 76.9 % ) were patients with Lipodystophy
These results are consistent with a study conducted in Iran, Underlining the importance of early
detection of Lipodystrophy an proper management and education for the parents and patients to

achieve a good glycemic control .

6. Limitation

The First Limitation of the study is that , the result can not be generalized to the generalized
population as the research was conducted solely in a Single center .Additionally the data
collectioned relied on Physical examination for identifying Lipodystrophy leading to gaps in
identifying the correct Prevalence as sub clinical Lipodystrophy specially Lipohypertrophy may
be missed by clinical diagnosis. Furthermore the Questionner relied on the parents memory for

various questions regarding insulin injection practices which may lead to Recall Bias .
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7. Conclusion

In Summary , The result showed that , There is higher ocuurence of Lipodystrophy
(Lipohypertrophy and Lipoatrophy) was observed among children with prolonged duration of
Diabetes (>5 years ), Older age of diagnosis , among those taking higher dosage of insulin per
kilogram for age and those who do not rotate injection sites regularly . Furthermore The current
study found that patients with Lipodystrophy had significantly higher mean levels of HbAlc and

an increased incidence of hypoglycemia.

8. Recommendation

The present study demonstrated that, there is significant knowledge Gap regarding appropriate
insulin injection techniques and complications of insulin injection .Patient education is
paramount regarding proper Rotation of Injection Sites, Use of Different Injection Techniques
and self monitoring for complication over injection sites .Additionally Training healthcare
providers on the importance of regular monitoring of injection sites by documenting
Lipodystrophy as a diagnosis in patients' medical records. Moreover, future research should
focus on developing effective prevention strategies and management techniques for

Lipodystrophy to better support patients and caregivers.
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Appendix I: Participant Information Sheet

1. Name of the study area (Black lion specialized hospital)
2. Name of the pediatric specialty
3. Questionnaire identification no.

INTRODUCTION: Good morning/afternoon? My name is . In this
Study which is undertaken by Addis Ababa University, College of Health sciences school of
allied Health sciences department . you and me would have a short discussion of about 15-20
minutes only and | am asking you to help us. Before we go to our discussion, I will request you
to listen carefully to what | am going to read to you about the purpose and general condition of
the study and you will tell me whether you agree or disagree to participate in this study at the
end.

The purpose of this study is to assess the Prevalence and Associated Risk factors of
Lipodystrophy among Type 1 DM Children and Adolescents on follow up at Black lion
specialized hospital, Addis Ababa, 2015. The study will be conducted through interviews. The
results of the study will enable to improve the quality of life of children and adolescents with
Type 1 DM . I would like to assure you that confidentiality will be maintained strictly
throughout. A code number will identify every participant and no name will be used. Your
responses to any of the questions will not be given to anyone else and no reports of the study will
ever identify you. If a report of results is published, only information about the total group will
appear.

Your participation in the study is strictly voluntarily, and your decision to complete the study
will not affect the care and/or treatment of your child. You will not be paid for your willingness
to complete the survey.

Are you willing to participate in this study?
1.[]VYes. 2.[]No
Thank you!!!

A FLPT avl 8 avpsm, PR -NATICT

1. PGk 099020t 0 O (PERC AT0A AFAALHLE PATIA)
2. Uh9°S héie AR O9° VRS &TIE hed
3. aomeP avp\P eTC

a1 : AILI°T AL4G/PA? (1Y L0AA:: NA%0 ANO 70CHTE
VAT OTAAE hGA AXFA0STE N9LNGDI1D+ PSF A AS ACAP AmC PA AS

h 15 20 L& PTLONE @RL4 LFLGA:: ANV @@L+ AT H0N4T (VHUTS
AMSPAV:: OL @00+ havi )0 FF7 (&4 AATGE AA9D AT mPAA vz AATTINAPT
0PPG A2L.L8°M7 (VFUHS Am@PAU-:: N@PmLA® (TS E ATPAtTe aonaPop P
OLI° AATPATITIHPT L1145 A

PHY TST AA9T (HY OPeC ATNA AFAALHE PATHA (WAST vh°T he&d @O
Tht@ AATLFNer YAGT OAST AZFF® hfTTF 0A@- vh9PS 9°7 PhA AT8lh AS
TA8CEE 7 AL ACIOP OFHDPE AT TR PoLhEe0t v (19vl8 ANae-
N99.PCN aem@P LIPTA:: adoned ALP ALTT NAAD- VhIPS PACAPT VAN DRI°
ANFEOT @RI hed (tarAht LIPSA:: ACOP P9L.AM-T avl8 LLBM<T PmNP PUAGT
vho*S AT\t ATING4T ©L8A::

N$LFP v ANTLAMT aPlf TLATC W2L91.mNP ALLTNT AALT8 7% tAFd
PHAP DAL RTC PTLGLD (LPT O9PP° ALAGI° ::
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ATTIGD° PPE PTLAM-T PAT AMA AD- TAAE P99 ALY PPGRI® 47°CH AAACAP
ARIAZI®:: (MFemTIEI° PPGE S7°CHIP (LAH9° P9.0MD- AN AnPAL +AaFé APT aolE F
LUPSA:: TATEP
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AAD- PUNIPS AT AL JP79° ALY AD-T DLI° 18t APapMP® I PG AL
Nova+e.P 9071 hePe PAgP::

2P0k ANetmSPP Omol ATRC ATNA AFAALHE POTHA +aTh AT
AFTLPE AN PUNIPE A0t APt ATLalE RPN TA::

NTeE AAteE §PLT 1P+?

1. () A2 2.() heouv9®

Aare1G AU

70 F04q:

1. 276k +add TGt APAte 4.PLT hPr @L 2.9L5F 994018, P& Lhé-

2. PRIV E T PULPT TG APATE TINLLE ALALA TP

Appendix I1: Informed consent

I the undersigned have been informed about the purpose of this particular research project. | have
been informed that | am going to respond to this question by answering what | feel and
experienced concerning the issue. I have been informed that the information I give will be used
only for the purpose of this study and my identity as well as the information I give will be kept
confidential. | have also been informed that | can refuse to participate in the study or not to
respond to questions if | am not interested. Furthermore | have been informed that | can stop
responding to the questions at any time in the process. Based on the above information | agree to
participate in this research voluntarily.

Signature:
Date:

NB: 1.1f the study subject is voluntary to participate in the study, start the interview.

2. Interviewer signature certifying that informed consent has been given verbally by the
respondent.

Name
Signature
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Questionnaire

Participant Information

1.Age:  years  Code

2Sex: M/F  Wt= Ht=

3. BMI:

4.Duration of type 1 DM: ___ years
Insulin Injection Practices
5. Current daily dosage of insulin per kg

6.What is the Type of Insulin regimen

A. Mixed split (NPH + RIl) B.Basal Bolus (Glargine + RI )

7.How many times per day do you take insulin injections? ___ times

8.What is Commonest or Preferred site of injection site you /your child use?

A. Abdomen B. Thigh C.Arm

9.What is the least preferred injection site you/your child use?

D. Mixed E. Hip

10.What Type of insulin device does your child use?

A. Insulin pen B. Insulin Syringe
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11.What is the insulin Needle length

Admm B.5mm C.6mm D.8mm

12.What type of insulin does your child use?

A. NPH + RI B. Glargine + RI C. Other

13.Do you rotate your child’s insulin injection sites?
A. Yes, | rotate sites regularly B. No, I tend to use the same sites

If no, why

14.How often do you reuse insulin needles
A. Less than 5times  B. More than 5 times

15.How often do you change the insulin needle

16. How often do you perform self-monitoring for presence of lipodystrophy in your child’s
injection site

A. every 6 months B. Every year C. Everytwo years D. Never

17.How often do you get your child’s injection site checked by health care professional
A. every 6 months B. Every year C. Everytwo years D. Never

18. How do you prepare the injection site?

A. Clean with alcohol swab B. Do not clean the site  C. Clean with Water
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Lipodystrophy Assessment

19.Have you noticed any changes in the appearance of the skin and/or subcutaneous tissue at
your child’s insulin injection sites?

A. Yes B. No

20.If yes, please show the interrogator the site ... (to be filled after physical examination)
A. Lipohypertrophy  B. Lipoatrophy  C. Both
21.Where did you first notice these changes?

A. Abdomen B. Thigh C. Arm D. Other

22.When did you first notice these changes? __ months / years ago

Glycemic Control
23.What was your child’s most recent HbAlc value? %

24.Have your child experienced frequent episodes of hypoglycemia (<70 mg/dl) in the past 3
months?

A. Yes B. No

25. If yes, please specify the number of hypoglycemic episodes ------

Other Factors

26.Do your child have any other medical conditions besides type 1 DM?

A. Yes, please specify:

B. No
27. Is Your child currently taking any medications other than insulin?

A. Yes, please specify:

B. No
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28.Does your child engage in regular physical activity?
A.Yes,  times per week
No

Thank you for your participation in this study
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