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abstract
Background: Home based insulin therapy is one of the major challenges faced by the Type I diabetes mellitus (T1DM) patients 
with regards to the injection technique and correct dosing. The study aimed to assess the home based insulin therapy and its 
complications and to evaluate the impact of counselling on home based insulin therapy among Type I diabetes mellitus patients.

Methodology: A prospective analytical study was conducted at Institution of Child Health, Egmore for a period of one year. Children 
of age less than 15 years and are newly diagnosed with type I diabetes or recently diagnosed diabetes of less than 18 months 
duration were included as our study subjects. A non-random quota sampling technique was followed for sample calculation and 
based on that 85 children satisfying our inclusion and exclusion criteria were selected as our study sample.

Results: The demographic details shows that the mean age among males was 10.2 ± 3.2 and for females it was 8.9 ± 2.8 and the 
male: female ratio was 0.88: 1. It was observed among the study subjects that there was a regular improvement in their knowledge 
and practice over a period of time, during each visit the number of care givers with correct knowledge and practice were increasing 
starting from base level assessment to third follow-up visit and it was found to be statistically significant (p<.001)

conclusion: The present study has proven that repeated education and proper training given to the care providers of Type 
I DM patients plays a major role in control of their diabetic status as well as preventing them from developing injection site 
complications.
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introduction

Type 1 diabetes mellitus (T1DM) is one of the leading 
causes of chronic ailment among the pediatric age group 
population. With the increasing prevalence of Type I DM 
more than half of them are living in developing nations, 
with India being home to an estimated(to be deleted) 
of more than 1 lakh children with T1DM [1]. The recent 
report from International Diabetes Federation (IDF), 
published in 2017 showed an estimate of 1.11million 
children and adolescents aged <20 years have type 
1 diabetes, with 132,600 new cases being diagnosed 
annually [2]. Type 1 diabetes mellitus accounts for 
5%–10% of all cases of diabetes. T1DM is a disease 
of concern as it has serious short-term and long-term 
implications. The incidence of T1DM is increasing by 3% 
every year, which leads to 75,000 new cases of T1DM 

every year [3]. Along with the increase in the incidence 
and the enhanced access to insulin, the survival rates 
have improved which would invariably lead to a higher 
prevalence of type I DM in the near future [4]. In India 
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diabetes registry is not maintained and so the exact data 
on prevalence of type I DM is not available but based 
on different studies done at various states in India the 
prevalence rate was ranging between 3.5 – 5 /100,000 
population and this was found to be higher than that 
reported from many other Asian countries [5].

Insulin is the main stay of treatment for Type I DM 
apart from diet and physical activity. Most of the time 
the physician’s advice towards the glycemic control was 
mainly on adjusting the dosage of insulin and a very 
little time was spent on improving Injection Technique 
(IT) [6]. Studies have proven that following a correct 
and proper injection technique could very much help in 
reducing the insulin dosage for patients with type I DM 
[6, 7]. As most of the victims for type I DM are children 
and the insulin providers for them would be either their 
parents or guardians for whom proper health education 
related to the technique of giving insulin injection 
should be given and it should be reinforced during every 
visit. Studies done earlier had shown that the following 
factors should be addressed in the education of giving 
insulin injection they are, injection site rotation, rolling 
to resuspend the insulin, and avoiding air bubbles, 
mixing of insulin, applying different colour codes for 
different types of insulin, refrigerating the insulin at 
appropriate temperature and recapping the needle 
after the injection [7-9]. Challenges relating to the poor 
treatment outcomes among children and adolescents 
with type 1 diabetes includes non-compliances and 
nocturnal hypoglycemic episodes, and a very close 
parental/guardian supervision is very much needed 
[8, 9]. However, improved and novel technologies 
including the use of insulin pens, insulin pumps, sensor-
augumented pumps (SAPs) and artificial pancreas 
system improve the safety, effectiveness, and adherence 
to insulin regimen among children and adolescents with 
type 1 diabetes [10-12]. But cost is the major factor in 
utilizing these advanced technologies, so for developing 
countries like India proper education on giving insulin 
injection to the care givers is the need of the hour 
for effective glycemic control among Type I diabetes 
mellitus [13]. In India as such not many studies have 
been conducted to evaluate the insulin therapy and its 
complications, few studies that were conducted are on 
type II diabetes patients receiving insulin [14-16].

The present study aimed to assess the home based 
insulin therapy and its complications and to evaluate 
the impact of counselling on home based insulin therapy 
among Type I diabetes mellitus patients.

Methodology

A prospective analytical study was conducted at 
Institution of Child Health, Egmore for a period of one 

year from June 2021 to December 2022. The study was 
started after getting approval from the institutional 
ethics committee.

Children of age less than 15 years and are newly 
diagnosed with type I diabetes or recently diagnosed 
diabetes of less than 18 months duration were included 
as our study subjects. Children with congenital 
deformities and diabetes with other co-morbidities were 
excluded from the study. A non-random quota sampling 
(purposive sampling - sample size was fixed based on 
the time duration) technique was followed for sample 
calculation and based on that 85 children satisfying our 
inclusion and exclusion criteria were selected as our 
study sample.

Informed consent was obtained from either of their 
parents or guardians of all the children. A semi-
structured questionnaire was designed to obtain the 
demographic data and the knowledge, attitude and 
practice regarding the dosing and technique followed 
for giving insulin to the children by the care givers. 
Three counselling sessions each of 20 minutes duration 
were scheduled and conducted by the investigator at an 
interval of 2 months for the care givers of the children 
with Type I diabetes, the following areas were covered 
in the counselling session by using audio-visual aid: 
Loading of insulin; injection technique; site rotation; 
disposal of syringe; looking for complications at the 
injection site; regular monitoring of the blood glucose 
levels.

The care givers of the children were provided with 
glucometer with strips, insulin cartridge and syringe, 
they were instructed to measure the fasting and 
post-prandial blood sugar levels. All children were 
followed for a minimum of 3 visits at an interval of 3 
months. During each visit the care givers were enquired 
regarding the home based insulin treatment and the 
injection procedure was observed by the investigator 
and in case of any error it was recorded and corrected. 
HbA1C levels were assessed during each visit.

All data were entered and analysed using SPSS version 
24. Mean and SD were calculated for all parametric 
variables and percentage was derived for frequency 
variables. Chi-square test was used to derive the 
statistical inference for the parameters assessed before 
and after counselling, considering P<.05 as statistically 
significant.

Results

The present study was conducted to evaluate the home 
based insulin therapy among 85 children with Type I 
diabetes mellitus. Among the 85 children majority were 
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in the age group between 5 and 9 years with minimum 
age of 4 years and maximum age was 12 years, the 
mean age group among the study subjects was 10.2 
years among male children and 8.9 years among female 
children. Male and female children were almost equal in 
number (Table 1).

Table 1: Age and gender wise distribution of the study 
subjects

Age group Male Female Total

<5 years 3 (7.5%) 5 (11.1%) 8

5 – 9 years 23 (57.5%) 31 (68.8%) 54

10 – 12 years 14 (35%) 9 (20%) 23

Total 40 (100%) 45 (100%) 85

Mean ± SD 10.2 ± 3.2 8.9 ± 2.8

The educational status of the care givers of diabetes 
children has a direct impact on the knowledge of home 
based insulin therapy in the management of diabetic 
children and so the educational status was assessed and 
it was found that 36% of them were not literate and 54% 
of them were educated up to high school level (Figure 1). 
Among our study subjects majority of the children were 
suffering from type I diabetes mellitus for more than 1 
year (64.7%) and only for 2 children the duration of the 
illness was less than 6 months and the mean duration 
was found to be 13.5 months (Table 2).

Initially the base level knowledge related to home 
based insulin administration was assessed among the 
care givers of the children. Majority of the care givers 
were the mothers of the children (94%). Among the 
various factors the base level knowledge was high for 
loading of insulin (91%) and limb rotation (87%), and 
the knowledge was poor for disposal of syringe (3.5%) 

and for cleaning of pre-injection site (12.9%). With this 
base level assessment all the care givers were counseled 
on regular basis using audio and video illustrations. It 
was observed among the study subjects that there was 
a gradual improvement in their knowledge and practice 
over a period of time, during each visit the number of 
care givers with correct knowledge and practice were 
increasing starting from base level assessment to 
third follow-up visit and it was found to be statistically 
significant (p<.001) (Table 3). The knowledge and 
practice level were more than 85% for almost all the 
factors related to home based insulin therapy except for 
disposal of insulin syringe (74%) and knowledge on site 
related complications (80%).

Table 2: Distribution of the study subjects based on the 
duration of illness

Duration of illness Frequency Percentage Mean ± SD

<6 months 2 2.3%

13.5 ± 5.8
6 – 12 months 28 32.9%

12 – 18 months 55 64.7%

Total 85 100%

Figure 1: Educational Status of the care takers.

Table 3: Factors influencing the diabetic status in home based insulin therapy at base level and after repeated 
counselling .

Variables Base level First follow-up Second follow-up Third follow-up p value

Loading of insulin correctly 78 (91.7%) 82 (96.4%) 84 (98.8%) 85 (100%) <.001

Accuracy of insulin dose maintained 35 (41.1%) 46 (54.1%) 67 (78.8%) 74 (87%) <.0001

Pre-injection site cleaning 11 (12.9%) 60 (70.5%) 82 (9.4%) 85 (100%) <.0001

Skin pinch done correctly 44 (51.7%) 49 (57.6%) 65 (76.4%) 80 (94.1%) <.0001

Correct position of needle angle 37 (43.5%) 49 (57.6%) 61 (71.7%) 76 (89.4%) <.01

Limb rotation 74 (87%) 83 (97.6%) 85 (100%) 85 (100%) <.01

Site rotation 52 (61.1%) 69 (81.1%) 81 (95.2%) 83 (97.6%) <.001

Correct knowledge on site related 
complications 35 (41.1%) 49 (57.6%) 57 (67%) 68 (80%) <.001

Disposal of syringe 3 (3.5%) 30 (35.2%) 45 (52.9%) 63 (74.1%) <.0001
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Initially, Self Monitoring of Blood Glucose (SMBG) was 
done by majority of the care givers on their diabetic 
children on monthly basis and by repeated counselling 
SMBG was performed weekly once by almost all care 
givers at the third follow-up visit (p<.001). Similarly the 

mean HbA1C levels was significantly improved during 
each follow-up visit compared to the base level and 
this difference in the improvement of HbA1C levels was 
found to be statistically significant (p<.001) (Table 4).

Table 4: Comparison of HbA1c and SMBG at base level and during regular follow-up.
Variables Base level First follow-up Second follow-up Third follow-up p value

HbA1C (<8gms%)
Mean ± SD

31 (36.4%)
10.1 ± 1.87

43 (50.5%)
9.7 ± 1.74

58 (68.2%)
8.2 ± 1.34

71 (83.5%)
7.6 ± 1.12 <.001

SMBG done regularly at 
weekly once 36 (42.3%) 49 (57.6%) 76 (89.4%) 85 (100%) <.0001

Discussion

In today’s world with rapid urbanization and 
industrialization the incidence of type 1 diabetes 
mellitus is increasing worldwide and more so among 
younger children. Unfortunately, as such in India we 
have a very little information about the incidence of type 
1 diabetes in children but no studies were conducted to 
assess the home based insulin management among type 
I diabetes patients. Recent studies have emphasized the 
importance of strict glycemic control in preventing and 
delaying the chronic micro vascular complications in 
type I diabetes mellitus [14, 15]. In developing countries 
like India there are only few paediatricians and very few 
diabetes nurse educators who were properly trained in 
the management of type 1 diabetes. Home based insulin 
therapy given by the care takers of the children plays a 
pivotal role in the management of type I diabetes among 
children and so this study was designed to evaluate the 
prevailing issues in home based insulin therapy and the 
effect of counselling among the care takers of type 1 
diabetic children.

In the present study the predominant age group of the 
study subjects was found to be between 5 and 10 years 
and female gender were slightly more than the male 
gender and most of the studies done earlier on Type I 
diabetes mellitus have shown the similar finding in the 
age group affected and both the gender were shown to 
be equally affected [16-18]. The major challenge faced 
by the type I diabetes patients is the regular intake 
of insulin, which would cause them the fear of pain, 
improper dosing and the needle site complications 
finally ending up in poor glycemic control. So the only 
cost effective tool available to address this issue is the 
regular education to the care givers of type I diabetes 
patients.

Holding the skin pinch correctly is an important 
parameter, as it determines the absorption of insulin 
and the pain experienced by the patients. A recent study 
done in India highlighted that the risk of i.m. injections 
are low when the skin pinch is done correctly and a 

4mm size needle being used for delivering the insulin 
[19, 20]. In our study only 52% of the care givers did 
the skin pinch currently initially but after repeated 
counselling it was increased to 94%.

Vardar and Kizilci in their study through logistic 
regression analysis found out three independent risk 
factors for development of lipohypertrophy, they were 
prolonged insulin usage, failure of limb and site rotation 
and reuse of needles [21]. In our study the knowledge 
for the care givers related to limb and site rotation was 
87% and 61% during the start of the study which was 
later improved to 100% and 97% at the end of three 
counselling sessions.

Earlier study had shown that audio-visual tools could be 
used to fill the gaps in the training of patients or the care 
givers on insulin injection skills [22-24]. Multimedia 
due to its unique characteristics it stimulates the 
learning interest among patients/care givers and helps 
to enhance their memory through images, text, and 
sound [25-29]. A recent study done in China by Cheng 
et al, where he used videos to guide training on insulin 
injection and found that this intervention had provided 
timely error correction among diabetic patients [30]. 
Another Turkish study by Celik et al used cell phone 
text messages to instruct diabetic patients on using 
insulin pens correctly [31]. These measures have 
found to improve the understanding and knowledge 
of the patients /care givers of diabetes and thereby it 
increased the injection skills among them.

In the present study less than 15% of the study 
subjects 
had the habit of cleaning the injection site before giving 
insulin before giving counselling which was gradually 
improved to 100% after the third counselling session. 
The studies done in Bangladesh and Nigeria showed a 
only 50 to 60% of the diabetes patients had the habit 
of cleaning the injection site but it was only a onetime 
assessment and post- counselling evaluation was not 
done [29, 30].
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Systematic intra-site and inter-site rotation helps to 
maintain healthy injection sites, promotes good amount 
of insulin absorption and thereby reduces the chance 
of lipohypertrophy. Most of the participants in the 
present study used multiple sites for injections and 
majority of them had followed limb rotation (87%) and 
site rotation (61%) even before the counselling session 
and after three session of counselling almost all of them 
regularly practised both limb and site rotation and it 
was much better than the studies previously done in 
India, Bangladesh and Nigeria [28-30].

It is very important to provide education regarding 
insulin injection whenever a patient is prescribed 
with insulin, and such education should be repeated 
at regular intervals for better treatment outcomes. 
Patients in the present study received such education 
at the beginning after assessing their initial level of 
awareness and practice of insulin treatment, and 
regularly once in 2 months. But majority of the studies 
done earlier the education on insulin injection was 
given only at the beginning and that was not repeated 
periodically. Further it was mentioned that the lack of 
repeated education is the reflection of the current poor 
injection practice among their study population [31,32]. 
Guidelines have made a strong recommendation for 
checking the injection sites at least yearly once, and more 
frequently for patients who are at risk of developing 
lipohypertrophy. Unfortunately, for more than 50% of 
our study subjects the treating physicians had never 
checked the injection site regularly and the situation is 
similar or worse in the studies done earlier [33].

There were few limitations in the present study. The 
sample size was not large, as we need regular follow up 
and repeated counselling for the care takers of Type I DM 
patients and so the sample size was restricted to 85. As 
not many studies have been conducted earlier to assess 
the insulin injection practices among the care takers 
of Type I DM, most of the studies that were conducted 
related to insulin injection practices were among the 
type II DM patients and so comparing our results with 
the previously conducted studies were very minimal.

conclusion

Most of the care takers of type I DM patients were not 
following the ideal insulin injection practice during 
the start of the study but the practices improved 
significantly over a period of time after conducting 
repeated counselling and training sessions for the care 
takers. The complication of insulin injection site such as 
lipohypertrophy was not that high among our subjects. 
Our study had proven that repeated education and 
proper training given to the care providers of Type I DM 

patients plays a major role in control of their diabetic 
status as well as preventing them from developing 
injection site complications. So, apart from counselling 
the diabetes patients on diet and physical activity it is 
much more important to regularly counsel and train the 
diabetes patients or the care takers on insulin injection 
technique to achieve the glycemic control and prevent 
them from complications.
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