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ABSTRACT

Background: Proper knowledge and practice regarding insulin sharps disposal is crucial to prevent health and 
environmental risks. Improper handling can lead to needle-stick injuries and transmission of blood-borne infections. 
This study aimed to assess the patterns of insulin sharps handling, disposal practices, and related knowledge among 
patients with diabetes mellitus.

Methods: A single-center descriptive cross-sectional study was conducted at Nepal Medical College and Teaching 
Hospital, Kathmandu, from July 2023 to February 2024. Diabetic patients meeting the inclusion criteria were enrolled 
after obtaining informed consent. Data were collected using a structured questionnaire, including demographic 
details(age , sex, education) and specific information on insulin therapy(duration, method ,type of insulin use) and 
disposal practices (how and where) along with their knowledge on disposal. Microsoft Excel was used for statistical 
analysis.

Results: Among the 105 patients, 56 (53.3%) were males and 49 (46.7%) females, with the largest proportion 
(35.2%) aged 40–60 years. A notable 25.7% were literate without formal education. Most patients (93.3%) used 
insulin pens, and 54.3% self-administered injections. Improper disposal of insulin sharps was reported by 92 (87.6%) 
patients, commonly through household dustbins. Only 13 (12.4%) practiced proper disposal via hospital waste 
systems. While 42 (40.0%) patients were aware of proper disposal methods, 54 (51.4%) understood the potential 
consequences of unsafe disposal.

Conclusions: Knowledge and proper practices related to insulin sharps disposal remain inadequate among diabetic 
patients. Raising awareness about safe disposal and the consequences of improper handling is essential.
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INTRODUCTION

Diabetes mellitus is a chronic metabolic disorder 
characterized by raised blood sugar level. It is a topic 
of global concern with estimated 537 million cases 
according to the International diabetes foundation(IDF) 
Atlas 2021.1 In accordance to the WHO Nepal steps 
survey 2019, the prevalence rose from 3.6 % (2013) to 
5.8%.2 A prevalence rate of 6.3% is reported in 2021 in 
Nepal.3 Insulin is main treatment of therapy in type 
1 DM, while some type 2 patients also need insulin if 
OHA are insufficient to control blood sugar level or 
in serious clinical conditions such as major surgeries, 
administration of which is done via insulin pen, needles 
and syringes.4 Currently, data on proportion of diabetes 

patients using insulin are lacking from Nepal. With its 
increasing diabetes burden, a high demand for insulin 
therapy in Nepal is expected. There have been no 
detailed in-country assessments of insulin access and use 
in Nepal. The WHO study on 2018, estimated 16 billion 
injections being used annually worldwide, and unsafe 
disposal practices of syringes accounted for 1.7 million 
and 315000 cases of Hepatitis B and C respectively in 
2010.5 WHO defines sharps as needles, hypodermic 
needles, scalpel, broken glass and other items that could 
cause potential cut and puncture wounds.5 Improper 
disposal of sharps could cause needle prick injuries 
to the patient, their family and also could affect the 
waste handlers and community members.7 Transmission 
of blood borne disease has also been a consequence. 
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Therefore, a proper handling and disposal of the sharps 
is mandatory. A systematic review of the literature on 
sharps disposal among diabetic patients revealed that 
the majority of diabetic patients are unable to manage 
sharps safely outside medical institution globally.8 
Although proper disposal of sharps has been relatively 
well studied in hospital settings, there are few studies 
addressing sharps disposal in home settings. While 
proper disposal of insulin syringes and sharps is critical 
for preventing injuries and the transmission of blood-
borne diseases, there is a lack of comprehensive data 
on insulin injection practices in Nepal, particularly on 
the handling and disposal of insulin syringes. Studies 
conducted in the past in Nepal, and in neighboring 
countries have been focused on injection techniques 
rather than sharps disposal practices. 9-12

The lack of awareness and education on proper disposal 
methods may contribute majorly to unsafe practices 
among diabetic patients. Though there could be 
several other barriers which may not have been studied 
extensively.

This study aimed to examine the patterns of sharps 
disposal among insulin-using patients in Nepal.

METHODS

This was a single-center observational descriptive 
cross-sectional study conducted at a tertiary hospital 
in Kathmandu, Nepal from July 2023 to February 2024. 
Ethical approval was obtained from the Research and 
Institutional Review Committee (Reference number: 36-
080/081). The study included outpatients and inpatients 
with Diabetes Mellitus (insulin initiated before 
admission) on insulin therapy, either new (<1 month) or 
long-term users. Patients using insulin drips, or those 
with gestational diabetes (as it affects only pregnant 
women, making it a non-comparable group with general 
diabetes patients) were excluded from the study. 

Convenience sampling was used, and the sample size 
was calculated to be 91 using the formula n=Z2 p(1−p)/
E2​, where Z=1.96 (for a 95% confidence interval), p=0.06 
(prevalence rate from a 2021 data3), and E=5% margin 
of error. A total of 105 respondents were included in 
the study, which exceeds the calculated sample size 
of 91. The sample size was increased to account for 
potential non-responses and incomplete data, ensuring 
that the final dataset would still provide robust 
and reliable results. A structured questionnaire was 
developed to collect basic demographic information 
(age, sex, education level, occupation), the duration of 
insulin use, self-injection practices, knowledge about 
sharps disposal, and the actual disposal practices. The 
participants were asked questions by investigators and 
obtained information were entered in pre-structured 
data collection form. The data were then entered in 
Micro Soft Excel Spreadsheet. Data were analyzed using 
Microsoft Excel, and the prevalence was reported within 
95% confidence intervals. Descriptive statistics were 
performed mainly and frequency was represented in 
number and percentage.

RESULTS  

Among the  105 patients, 56 were male (53.3%) and 
the  remaining 49 females (46.7%). Most of them were 
from the age group of 40-60 years which accounted to 
37 (35.2%). Table.1 Represents summary of the patient 
characteristics. 

The educational status of the patients which reveals that 
about 20.0% of the total patients had an education level 
greater than Higher Secondary (implying to bachelor’s 
or master’s degree in their relevant field) and about 
22% of the total patients had educational level of upto 
higher secondary (high school equivalent). However, it 
is important to note here that the majority 27 of them 
(25.7%) were just literate without any formal education 
but were able to read and write simple native language. 

Table 1. Characteristics of Insulin-Using Diabetes Patients. (N = 105)

Variable Category n %

Sex Male 56 53.3

Female 49 46.7

Age Group 40–60 years 37 35.2

Education Level Above Higher Secondary (Bachelor/Master) 21 20.0

Up to Higher Secondary 23 22.0

Literate without formal education 27 25.7

Occupation Professional (teachers, doctors, engineers, etc.) 19 18.1

Skilled (builders, technicians, etc.) 6 5.7
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Table 1. Characteristics of Insulin-Using Diabetes Patients. (N = 105)

Variable Category n %

Semi-skilled (clerks, small business owners, etc.) 38 36.2

Unskilled (housewives, unemployed, retired) 42 40.0

Duration of Insulin Use <1 month 6 5.7

≤1 year 29 27.6

1–5 years 34 32.4

5–15 years 29 27.6

>15 years 7 6.7

Method of Injection Self-injection 57 54.3

Family assistance 42 40.0

By healthcare professionals 6 5.7

Type of Insulin Delivery Insulin pen 98 93.3

Syringe 7 6.7

Sharps Disposal Method Proper (hospital waste system) 13 12.4

Improper (dustbin, burial, burning) 92 87.6

Knowledge of Disposal Method Aware 42 40.0

Not aware 63 60.0

Knowledge of Consequences Aware 54 51.4

Not aware 51 48.6

Occupational status of all the patients were categorized. 
Professional category of the  occupation in our study 
typically included teachers, doctors, engineers etc. , 
semi-skilled as clerks and ownership, and farmers, and 
the skilled workers were builders, mason, carpenter 
technicians. At last, we have categorized unskilled 
workers which included those who were retired, 
unemployed and house-wives, this accounted for about 
40.0% of the total respondents.

The majority of the (about 34 patients) have been using 
insulin either in the form of an insulin pen or syringe 
since the last 1 to 5 years and this figure accounted to 
32.4% of the total patients. This data is subsequently 
followed by 29 individuals (27.6%) who have been using 
insulin for both 5-15 years and up to a year respectively. 
Interestingly, only 7 reported using insulin for more 
than 15 years and 6 for less than a month. The majority 
of patients had injected insulin themselves (54.3%), 
followed by 40.0% needing the help from family members 
and on the other hand, only 5.7% of the total patients 
had health care practitioners (nurse, pharmacist and 
doctors) for the injection.

Among 105 insulin users, majority of then 98(93.33%) 
of them were using insulin pens and 6 (6.66%) of them 

were using insulin in syringe.

The patients were asked where they were disposing 
the sharps after the injection and our survey revealed 
that the majority (92, 87.6%) patients (did improper 
disposal of sharps). The sharps were disposed by either 
wrapping in plastics and throwing them in household 
dustbins along with other household wastes or by burial 
and burning pit method. Only 13 (12.4%) reported of 
disposing the sharps via the proper method of disposing. 

As per knowledge assessment questionnaire, more than 
half of the individuals (60%) did not know the proper 
method of disposal of sharps, while the remaining 40% 
were told on how to properly dispose of the sharps after 
the insulin therapy. On the contrary, 51% knew about 
the consequences of improper disposal as compared to 
the 49% who had no knowledge about the consequences. 

DISCUSSION

Diabetes is one of the most prevalent non communicable 
diseases worldwide, is also a growing health issue in 
Nepal. The use of insulin is a critical aspect of managing 
both Type 1 and some cases of Type 2 diabetes. 13 While 
guidelines for proper sharps disposal been established 
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by associations in developed countries 14, which too is 
not implemented in home setting, proper disposal of 
insulin syringes remains a significant challenge in Nepal. 

The results of our study show that most diabetic 
patients in Nepal dispose of insulin syringes improperly 
(87.6%), often throwing them into household waste 
or burning them. This is followed by burning in a pit 
outside their household premises.  Disposing of sharps in 
regular waste increases the risk of needle-stick injuries 
for waste handlers, with the potential for exposure 
to blood-borne diseases like HIV, Hepatitis B, and 
Hepatitis C.7Such practices pose considerable risks to 
public health, as they increase the likelihood of needle-
stick injuries, which can lead to the transmission of 
diseases like HIV, Hepatitis B, and Hepatitis C. Improper 
disposal in landfills also harms wildlife and exposes 
individuals who come into contact with the waste to 
injuries. 6-7 Burning sharps, while intended to reduce 
their presence, releases harmful fumes and does not 
ensure complete destruction of the needles, still posing 
injury risks. These practices highlight the urgent need 
for better health education, community interventions, 
and accessible, safe disposal solutions to mitigate the 
public health and environmental risks associated with 
improper sharps disposal.

Interestingly our study had reported 12.4%who had 
proper disposal which they had collected in a container 
and disposed of the sharps while visiting the hospital or 
a tertiary care health center. This finding is in contrast 
to a similar study done by Poudel et al.9 where they 
had reported out of 42 participants only one participant 
had participated in proper disposal of insulin sharps. 
The difference in findings between the Poudel et al 2017 
(conducted in Chitwan) study and the present study is 
not only influenced by the difference in sample size of 
the study. However, other factors such as education 
level, health literacy or awareness of patients and 
duration of insulin therapy. More so, our study included 
a good number of participants who were newly initiated 
on insulin therapy, and they may have received more 
recent education from healthcare professionals 
regarding safe disposal practices. 

In our study majority of the patients (93.33%) 
patients were using insulin pens which is similar to 
other studies reported from Nepal and Germany.15 

This preference can be attributed  to  the convenience 
and ease of use with insulin pen chosen by patients as 
well by practicing physicians. 

More than half of the patients did not have any knowledge 

on proper insulin disposal practices but on the contrary 
a similar number of the respondents knew about the 
consequences of improper disposal practices, which to 
their knowledge majority told of transmission of blood 
borne diseases (like HIV and Hepatitis B and Hepatitis C) 
and accidental injuries and pricks. These findings align 
with similar studies that have reported a significant 
number of participants unaware of safe disposal 
practices.16-17 Interestingly, in other studies, participants 
who were aware of safe disposal practices and their 
associated risks indicated that they had received this 
information directly from healthcare practitioners.18-21 
Although KAP (Knowledge, Attitude, and Practice) 
studies on sharps disposal are limited, a 2015 study 
involving 244 diabetes patients in urban Nepal found 
that 21.3% had highly insufficient knowledge and 22.5% 
had insufficient knowledge about diabetes. Additionally, 
28.3% of participants demonstrated poor attitudes, and 
the level of practice was similarly low, with only 29.1% 
showing good practices.22 This highlights the crucial role 
of healthcare professionals in educating patients about 
the importance of both proper use and proper sharps 
disposal and its potential health consequences.

Our study also highlighted that a significant portion of 
the participants were only literate but had no formal 
education. This may have contributed to the lack of 
awareness regarding safe insulin sharps disposal. This 
knowledge gap has serious implications not only for 
public health but also for environmental safety. The fact 
that this issue is prevalent even in developed countries, 
where diabetic patients still lack proper disposal 
knowledge, suggests a broader problem related to health 
literacy and the need for more targeted educational as 
well as training efforts from healthcare providers. 23 

Misconceptions and a general lack of awareness among 
patients further contribute to improper disposal. 24

This study was conducted in a single tertiary care 
center study, so it might not be representative or 
generative of insulin sharps disposal practices in Nepal. 
Because participation was voluntary and survey-based, 
selection bias must be considered. In addition, since 
the records or the data used and interpreted in our 
study is collected from the patient and their relatives, 
this imposes an information bias as direct observation 
of disposal practices could not be done. However, we 
believe the findings from our study provide insights into 
the current state of insulin sharps disposal in the region 
and can serve as a foundation for further research so 
that a border understanding of this issue at a national 
level so that effective public safe disposal of sharps 
could be developed.
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CONCLUSIONS

Our study reveals a significant gap in knowledge and 
practice regarding proper insulin sharps disposal among 
diabetic patients in Nepal, with most participants 
engaging in improper disposal methods, such as 
discarding sharps in household waste or burning 
them. This is compounded by insufficient education 
from healthcare professionals, misconceptions, and 
limited access to healthcare facilities. Despite a small 
percentage of participants disposing of sharps properly, 
the overall awareness remains low.
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