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Abstract

Background: Poor disposal practices of insulin injection device among diabetes patients lead to the accumulation
of sharps within the household and can potentially result in personal injury and injuries to people in the household
and general community.

Objective: This study was aimed to assess the knowledge and self-reported practice of insulin injection device
disposal and associated factors among diabetes patients in Addis Ababa, Ethiopia.

Method: A hospital based cross-sectional study was employed among 182 diabetes patients on follow-up at Diabetic
Clinic of Tikur Anbesa Specialized Hospital — the Ethiopia's single largest referral hospital — in Addis Ababa.
Descriptive data was summarized using frequencies and percentage. Binary logistic regression was used to analyze
the relationships between variables. Data was analyzed using SPSS version 25.

Results: About 54% of the participants had inadequate knowledge towards safe insulin injection waste disposal.
More than two-thirds (73% %) of respondents had poor self-reported practice of insulin device disposal. Participants
in age group between 25 and 39 years (AOR = 8.012, 95%CI = 2.168, 29.600, p-value = 0.02) and those with type
1 diabetes (AOR = 2.14, 95%CI = 1.12, 4.00, p-value = 0.020) were more likely to have adequate knowledge of
insulin injection device disposal. But, participants who were urban residents (AOR = 0.197, 95%CI = 0.053, 0.730,
p-value = 0.015), received information from pharmacist or friends (AOR = 0.358, 95%CI = 0.129, 0.990, p-value
=0.036), and used insulin for 5 years or bellow (AOR = 0.332, 95%CI = 0.154, 0.710, p-value = 0.014) were less
likely to have adequate knowledge. Participants with type I diabetes (AOR = 2.1, 95%CI = 1.054, 4.200, p-value =
0.035) and who had adequate knowledge (AOR= 2.5, 95%CI = 1.025, 6.300, p-value = 0.044) were more likely to
have good self-reported practice of insulin injection device disposal.

Conclusion: This study revealed that diabetes patients in Addis Ababa had poor knowledge and self-reported
practice of insulin injection device disposal.
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Introduction

Diabetes Mellitus (DM) is a group of metabolic diseases char-
acterized by hyperglycemia (1). It is a serious long term condi-
tion with major impact on the lives and wellbeing of individuals,
families, and societies worldwide. It is among the top 10 causes
of death in adults, and was estimated to have caused four million
deaths globally (2).

The management and control of diabetes mellitus involves self-
injection of insulin at home. Various kinds of medical instruments
like insulin pens, needles, and syringes are used for self-injection
of insulin. These medical instruments are among what the World
Health Organization (WHO) has described as sharps that can cause
cuts or puncture wounds (3, 4). These sharp injuries can be associ-
ated with the transmission of blood borne infections such as HIV
and hepatitis B and C virus.

Improper needle disposal is a global public health problem in both
developed and developing countries(5). Proper disposal of used
medical sharps is the neglected component of essential measures
to prevent health care hazards (3-6). Poor disposal practices of
insulin injection devices among diabetes patients lead to the accu-
mulation of sharps within the household and potentially results
in personal injury, and injuries to people in the household and to
the general community. This results in the spread of blood born
infections such as 30% prevalence of hepatitis B virus, 1.8% of
hepatitis C virus, and 0.3% of human immune deficiency virus (5).

Diabetes patients continuously use insulin injection devices as
part of their daily diabetes self-care, however majority of them
are unaware of how to properly dispose these injection devices.
Moreover, some diabetes patients simply throw their used needles
in the trash bins or flush them down into toilet and this poses a
risk of injury or spread of infections (6). Factor associated with
unsafe disposal of sharps by diabetes patients include lack of in-
formation about how and where to dispose, lack of proper advice
from healthcare practitioners, lack of awareness about the danger
related with unsafe disposal, wrong perception on sharp disposal,
and self-administration of insulin by diabetes patients and long du-
ration of diabetes (3).

A study done India showed that only 3.6 % of respondents had
correct knowledge about safe disposal method of insulin injec-
tion devices(7). Furthermore, the same study showed that about
two-thirds of the participants (65.9%) had moderate level of
knowledge while less than one third of them (23.8%) had the
high level for knowledge and (10.3%) respondents had low level
of knowledge about household sharp disposal management. A
study from the United Arab Emirate, however, reported that ap-
proximately 60% of patients know how to dispose used sharps
and 70% are aware of the hazards of unsafe disposal of sharps

(6).

According to a study from Pakistan, majority of the participants

(>90%) improperly disposed syringes, needles, and lancets
in the household garbage collection bins despite the fact that
almost half of the patients were educated about the proper
disposal of sharps devices (8). The same study further described
that most of the patients disposed used devices along with other
household waste into the same garbage collection bin and few pa-
tients reported using a sharps disposal box to dispose of used
insulin injection devices.

A study conducted in Indian reported that few respondents
(14.2%) had received information on sharp waste management
from their healthcare provider while 20.5% had similar informa-
tion from needle seller, chemist and or friend (7). According
to a study done in Philippine factors that negatively affect safe dis-
posal of used insulin injection devices include longer duration of
diabetes mellitus and longer duration of insulin use (9). Similarly,
astudy done in Malaysia showed that duration of diabetes is one
of the known influencing factors for diabetes self-care practices
and there is a significant association between duration of diabetes
and sharp return at healthcare facilities (10). However, there is a
lack of data regarding the knowledge and self-reported practice of
diabetes patients towards used insulin injection device disposal at
house hold level in Addis Ababa . The purpose of the present study
is therefore to assess the knowledge and self- reported practice of
diabetes patients about insulin injection device disposal and asso-
ciated factors in Addis Ababa, Ethiopia.

Method and Materials

Study Design and Setting

Hospital based cross-sectional study design was used to asses the
knowledge and practice of insulin injection devices disposal and
associated factors among diabetes patients in Addis Ababa. The
study participants were recruited from the Diabetes Clinic at Ti-
kur Anbessa Specialized Teaching Hospital from March to May
2020. Tikur Anbessa Hospital is the single largest referral hospital
in Ethiopia located in the capital city, Addis Ababa. Diabetes clinic
is one of the various specialty clinics hosted by the hospital and it
serves diabetes patients that come from all corners of the country
through the referral system.

Population and Sampling

Adult patients with Type 1 and type 2 diabetes mellitus who use in-
sulin injection and on follow up care at the diabetes clinic of Tikur
Anbessa Specialized Teaching Hospital were included in the study.
The researcher had chosen the 2-month follow-up period for data
collection to avoid duplication of the cases as patients return to the
clinic every 2 months. About 600 patients visited the clinic in the
2-month period. Every third person was selected and who meet
the inclusion criteria was included. Thus, atotal of 182 participants
were selected through a systematic sampling procedure.

Data Collection Tools and Procedure
Data was collected using an interviewer administered standard-
ized structured questionnaire adopted from previous studies (3,
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7). The final questionnaire consisted of 34 items and divided into
five parts. These include 7 items for generating socio-demographic
information, 3 items for assessing participants’ awareness of safe
sharp disposal, 4 items on clinical variables such as duration of di-
abetes and insulin use, 12 items for measuring knowledge of insu-
lin injection device disposal, and 9 items for assessing the self-re-
ported practice of insulin device disposal. We have computed total
composite scores and median score both for the knowledge and
self-reported practice of insulin injection device disposal. Score
above the median was considered indicative of adequate knowl-
edge and good self-reported practice of insulin injection device
disposal among the study participants.

Data collection tool which was first prepared in English language
was translated into Amharic language using a bilingual translator.
Then it was back translated to English by another bilingual trans-
lator to check for accuracy of the translation and conceptual con-
sistency. Two fourth year BSc nursing students of Addis Ababa
University and two health professionals were recruited for data
collection and supervision respectively. The questionnaire was
pre-tested on 5% of the sample size in another to assess clarity and
understandability of the tool before the actual data collection. The
questionnaire was revised based on pre-test data. Then the ques-
tionnaires were distributed to the eligible participants in the ser-
vice waiting area of the diabetic clinic after obtaining an informed
consent. The data collectors gathered the completed questionnaire
and checked for completeness. The whole process was supervised
by the data collection supervisors and the principal investigator.

Statistical Analysis

The collected data was entered into EpiData version 4.6 and
cleaned. Then it was transported to the Statistical Package for the
Social Sciences (SPSS) software version 25.0 and analyzed. The

descriptive statistics are summarized using frequencies and per-
centages. Bivariate and multiple logistic regression models were
used to identify variables associated with the participants’ knowl-
edge and self-reported practice of insulin injection device dispos-
al. Variables with p-value less than 0.25 in the bivariate logistic
regression models were selected for multiple logistic regression
analysis. Odds ratios with 95% confidence intervals and p-values <
0.05 were used to declare the statistical significance of association
between variables.

Ethical Considerations

Ethical approval was obtained from the Institutional Review Board
(IRB) of College of Health Sciences at Addis Ababa University.
Letter of permission to conduct the study in the Diabetes Clinic
was granted from the administration of Tikur Anbessa Specialized
Hospital. Written informed consent was obtained from each study
participant. The data obtained were identified and all the complet-
ed questionnaires had been accessed only by the research team in
order to keep confidentiality of the study participants.

Results

General Socio-Demographic Characteristics

One hundred eighty two adult diabetes patients participated in this
study, with 93% response rate. The mean age of the participants
was 51.45+14.8 with the age range of 18 to 82 years, 104 (57.1%)
were female, and the majority (n = 136, [74.7%] were married.
More than a third of the participants (n = 66,[36.3%]) were house
wife, 30 (16.5% government servant, 41 (22.5%) were self- em-
ployed, and 18 (9.9%) private company employee. About one-
third of the participants (n =61, [33.5 %]) have attended secondary
education, 165 (90.7%) were urban residents, and 86 (47.3%) earn
less than 1500 ETB monthly (Table 1).

Table 1: Socio-Demographic Characteristics of the Study Participants

Variables Frequency n (%)
Sex Male 78 (42.9)
Female 104 (57.1)
Age, in year <25 10 (5.5)
25-39 26 (14.3)
40-59 80 (44)
>=60 66 (36.3)
Marital status Single 26 (14.3)
Married 136 (74.7)
Others (widowed, divorced) 20(11)
Occupation House wife 66 (36.3)
Government servant 30 (16.5)
Student 6(3.3)
Self employed 41 (22.5)
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Private company worker 18 (9.9)
Other 21 (11.5)
Educational status [lliterate 27 (14.8)
Primary 44 (24.2)
Secondary 61 (33.5)
College and above / 50(27.4)
Residence Urban 165 (90.7)
Rural 17 (9.3)
Monthly income <15000 ETB 86 (47.3)
1500-3000 ETB 51 (28)
3000-4500 ETB 11(6)
4500-6000 ETB 24(13.2)
>6000ETB 10(5.5)

Knowledge toward Insulin Injection Devices Disposal

Twelve questions were asked to assess the participants’ knowledge
about insulin injection devices disposal. This 12-item tool consist-
ed of both positive questions which were represented as true or
false response options. For a positive question the ‘true’ response
option was scored as 1 and the ‘false’ response option was scored
as 0. For a negative question the ‘false’ response option was
scored as 1 and the ‘true’ response option was scored as 0. Then

the total score was computed and ranged from 0 tol2. A median
score of 8 was used to classify subjects into two as having ade-
quate knowledge (scored >8) and inadequate knowledge (scored
<8). More than half of participants (54%) scored below the median
score of 8 on the knowledge questionnaire and considered as hav-
ing inadequate knowledge (Table 2). Majority of the participants
(n=168, [92.3%]) did not know how to dispose lancets after use.

Table 2: Level of Knowledge of Respondents toward Insulin Injection Device Disposal

Level of knowledge Frequency Percentage
Adequate knowledge 84 46
Inadequate knowledge 98 54

Practice towards Insulin Injection Device Disposal

A 9-item tool was used for assessing the participants’ self-report-
ed practice of insulin injection device disposal. The 9-item tool
consisted of both positive and negative questions. For a positive
question the ‘true’ response option was scored as 1 and the ‘false’
response option was scored as 0. For a negative question the ‘false’
response option was scored as 1 and the ‘true’ response option
was scored as 0. Then the total score was computed and ranged

from 0 to 9. A median score of 7 was used to classify subjects
into two as having good practice (scored >7) and poor practice
(scored <7). Majority of respondents (73.1%) had poor practice of
insulin injection device disposal (Table 3). About 72% of respon-
dents place insulin injection devices in their house hold garbage
bag and 69.2% did not bring used insulin injection devices back
to home when they travel outside and they threw it on street, toilet
and river.

Table 3: Level of the Participants’ Practice of Insulin Injection Device Disposal

Level of practice Frequency Percentage
Good practice 49 26.9
Poor practice 133 73.1

Factors Associated with Knowledge Score of Study Par-
ticipants

In the bivariate logistic regression analysis, age group, marital
status, educational status, occupation and residence, advice from
HCP, information from pharmacist/friends, duration of insulin use,
and type of DM have showed statistically significant association
with the participants’ knowledge of insulin device disposal. How-
ever, in multiple regression model age, marital status, education,

residence, type of diabetes, source of information, and duration
of insulin use significantly associated with knowledge of insulin
injection device disposal (Table 4). Compared to participants who
were less than 25 years old those in age group between 25 to 39
years old were 8 times more likely to have adequate knowledge
(AOR = 8.012, 95%CI = 2.168, 29.600, p-value = 0.02). Partici-
pants in marriage were 62% (AOR = 0.382, 95%CI =0.152, 0.950,
p-value = 0.014) and those in other marital status group (divorced

Adv Envi Was Mana Rec, 2022

www.opastonline.com

Volume 5 | Issue 1 | 43



and widowed) were 93% (AOR = 0.071, 95%CI = 0.016, 0.320,
p-value = 0.01) less likely to have adequate knowledge compared
to those who were single. Compared to participants who were il-
literate those who had attended secondary school were 81% less
likely to have adequate knowledge (AOR =0.193, 95%CI = 0.056,
0.660, p-value = 0.009). Urban residents compared to rural res-
idents were 80% less likely to have adequate knowledge (AOR
= 0.197, 95%CI = 0.053, 0.730, p-value = 0.015). Participants
with type 1 diabetes were 2.14 time more likely to have adequate

knowledge than those with type 2 diabetes (AOR = 2.14, 95%CI
= 1.12, 4.00, p-value = 0.020). Participants who received infor-
mation from pharmacist or friends were 64% less likely to have
adequate knowledge compared to those who did not receive in-
formation from the said sources (AOR = 0.358, 95%CI = 0.129,
0.990, p-value = 0.036). Compared to participants who used insu-
lin injection for more than 5 years those who used for 5 years and
below were 67% less likely to have adequate knowledge (AOR =
0.332, 95%CI =0.154, 0.710, p-value = 0.014).

Table 4: Factors associated with Knowledge of Insulin Injection Device Disposal

Variables Knowledge Crude Odds Ratio Adjusted Odds Ratio (AOR)
Inadequate | Adequate (COR), 95%CI p-value 95% CI
(m) (m)
Age group <25 4 6 1 1
25-39 7 19 2.308(0.593,0.9) 0.02 8.012(2.168,29.6)
40-59 47 33 4.176(1.540,11.32) 0.170 0.23(0.036,1.44)
>60 40 26 1.08(0.556,2.10) 0.108 0.213(0.033, 1.373)
Marital status Single 8 18 1 1
Married 73 63 0.384(0.156.0.94) 0.014 0.382(.152,0.95)
others 17 3 0.078(.0018,0. 346) 0.01 0.071(.016.0.32)
Education Illiterate 18 9 1 1
Primary 33 11 0.235(0.87,0.637) 0.045 0.261(.067,1.026)
Secondary 31 30 0.157(0.63,0.88) 0.009 0.193(.056,0.66)
College &above | 16 34 .455(0.209,0.991) 0.0174 5.00(0.184,1.3)
Residence Urban 84 0.22(0.62,0.802) 0.015 0.197(0.053,0.73)
Rural 14 3 1 1
Type of DM Type 1 24 36 2.31(1,2,4.3) 0.020 2.14(1.12,4.0)
Type 2 74 48 1 1
Information from Yes 18 32 .366(.186,.718) 0.036 0.358(0.129,0.99)
pharmacist/friend No 20 52 1 1
Duration of insulin | Imon-5yeas 32 11 0.331(.145,.66 0.014 0.332(0.154,0.71)
USE >5Syears 66 73 1 1

Factors Associated with Practice of Insulin Injection De-
vice Disposal

In bivariate logistic regression analysis, age group, marital status,
occupation, educational level, duration of insulin use, advice from
health care provider (HCP), type of DM, and knowledge of in-
sulin injection device disposal were significantly associated with
self-reported insulin injection device disposal practice. In multiple
logistic regression models, age, marital status, educational level,
advice from HCP, duration of insulin use, type of DM, and knowl-
edge of insulin device disposal have shown statistically significant
association with self-reported insulin device disposal practice (Ta-
ble 5). Compared to participants aged less than 25 years old those
in age group between 25 and 39 years were 90% less likely to
have good self-reported insulin injection disposal practice (AOR

=0.101, 95%CI = 0.019, 0.535, p-value = 0.007). Participants in
marriage were 86% less likely to have good self-reported prac-
tice than those who were single (AOR = 0.141, 95%CI = 0.049,
0.406, p-value < 0.001). Compared to illiterate participants those
who attended primary education were 84% less likely to have
good self-reported practice (AOR = 0.158, 95%CI = 0.028, 0.903,
p-value = 0.038). Participants who received information from
pharmacist or friends were 59% less likely to good self-reported
practice compared to those who did not receive information from
the said sources (AOR = 0.407, 95%CI = 0.169, 0.980, p-value =
0.046). Participants who used insulin for more than 5 years were
77% less likely to have good self-reported practice than those who
used insulin for 5 years or below (AOR = 0.230, 95%CI = 0.077,
0.690, p-value = 0.009). Participants with type 1 diabetes were 2.1
times more likely to have good self-reported practice than those
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with type 2 diabetes (AOR = 2.1, 95%CI = 1.054, 4.200, p-value
= 0.035). Furthermore, participants who had adequate knowledge
of insulin injection device disposal were 2.5 time more likely to

have adequate self-reported practice compared to those who had
inadequate knowledge (AOR= 2.5, 95%CI = 1.025, 6.300, p-value
=0.044).

Table 5: Factors Associated with Self-Reported Practice of Insulin Injection Device Disposal

Variables Self-reported practice Crude Odds Ratio Adjusted Odds Ratio (AOR)
Poor Good (COR), 95%C1 p-value 95% CI
Age group <25 3 7 1 1
25-39 16 10 7.933(1.824, 34.5) 0.007 0.101(0.019, 0.535)
40-59 63 17 2.125(.799,5.6) 389 0.093(.017,0.52)
>60 51 15 .917(.418,2.014) 306 0.131(.024,0.71)
Marital status Single 9 17 1 1
Married 107 29 10.704(2.462,46.52) 0.000 0.141(.049, 0.406)
Other 17 1.536(.421, 5.603) .563 0.624(0.127,3.07)
Education [lliterate 24 1 1
Primary 35 9 2.057(.504, 8.393) 0.038 0.158(0.028,0.903)
Secondary 45 16 2.844(.753, 10.743) 0.341 0.551(0.161,1.88)
College &above |29 21 5.793(1.540, 21.79) 0.001 0.429(0.153,1.20)
Advice from HCP Yes 67 34 .448(.223, 0.898) .046 0.407(0.169,0.98)
No 66 15 1 1
Duration of insulin | 1mon-5yr 39 4 1 1
st >5 years 94 45 .214(.072,.636) 0.009 0.230(0.077, 0.690)
Type of DM Typel 37 23 2.3(1.16,4.51) 0.035 2.1(1.054,4.2)
Type 2 96 26 1 1
Knowledge Inadequate 83 15 1 1
Adequate 50 34 3.76(1.87, 7.6) 0.044 2.5(1.026,6.3)
Discussion have more access to information to learn about waste management

This study assessed the knowledge and self-reported practice of
diabetes patients toward insulin injection device disposal and as-
sociated factors in Addis Ababa, Ethiopia. The issue of insulin in-
jection device disposal has not been widely before. Syringe dis-
posal without effective waste disposal system opens a new portal
of transmission of blood borne pathogen from patients to gener-
al community (3). Disposal of used injection equipment at open
place could increase the risk of transmission to children, who play
with syringes and get pricked, and results in transmission of blood-
borne infection like HIV, HBV, and HCV in the community (8).

Majority of the participants in this study had inadequate knowl-
edge of insulin injection device disposal. But, this finding shows
that the participants in our study had better knowledge of insulin
injection device disposal than the studies reported from India and
Gondar town in Ethiopia (3, 7). This might be due to difference in
the way diabetes self-management education program is being run
in these setting and increasing awareness of the patient population
about the issue with change in time period. Regardless of lack of
national guidelines for diabetes patients about insulin injection de-
vice disposal at home in Ethiopia, patients from Addis Ababa may

through mass media as well as social media compared to those in
Gondar town.

The current study revealed that majority of respondents had poor
practice of insulin injection device disposal. However, this finding
shows that our study participants had better practice when com-
pare to the findings of a study from Indian (7).This might be relat-
ed to differences in health education modalities and access to sharp
disposal facilities at home and during travel.

Education level is associated with knowledge level as respondents
who attended college less likely have adequate knowledge of in-
sulin injection device disposal. This finding was in disagreement
with the findings of the study reported from Gonder town (3).
However, a study from South Africa reported that there were no
significant associations between education level and correct dis-
posal of insulin injection devices (11). This implies that educa-
tion level may not be the determining factor that influences the
patients’ knowledge of insulin injection device disposal.

This study showed patients from urban areas had low knowledge
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of insulin injection disposal than patients from rural areas. This
finding is in agreement with the findings of studies from Pakistan
and Gonder town (3, 8). This indicate that unlike the expectation
of many patients from urban centers who are considered as having
more access to information than rural residents are not well off
when it comes to the knowledge regarding insulin injection device
disposal. Therefore, further research is warranted to investigate to
identify why urban patients who deemed as having more access
to information are not better off in terms of knowledge of insulin
injection device disposal.

This study revealed that participants who received information
from pharmacists or friends were not well off than those who
didn’t receive from the said parties in terms of both knowledge and
practice of insulin injection device disposal. This is contrary to the
findings of the studies from Gonder town (3) and India and USA
(7) which showed that information from health care professionals
played an important role in disposal of insulin injection device.

Our study showed that diabetes patients who have used insulin
injection for more than 5 years have better knowledge of insulin
injection device disposal but have less practice of it compared to
those who were on insulin injection for 5 years or below. This
findings corroborate with that of studies done in Philippine and
Gonder town (3, 9). However, a study from Malaysia reported that
patients who had used insulin for less than five years had almost
three times higher knowledge and good practice compared to
those who used insulin for greater than five years(10). Contrarily,
our study revealed the nonalignment of knowledge and practice of
insulin injection device disposal among the study participants in
terms of the duration of insulin injection use. This implies the need
for future study to investigate other contextual factors potential for
creating this nonalignment between knowledge and practice on the
backdrop of the duration of insulin use.

This study revealed that patients with typel diabetes were better
off with regard to both knowledge and practice of insulin injection
device compared to those with type 2 diabetes. This may be related
to the longer time of exposure of type 1 diabetes to information
and experience on injection device disposal since most of them
start insulin injection at earlier age than type 2 diabetes. Besides,
this finding imply the need to give emphasis to address knowledge
and practice gap that insulin injecting type 2 diabetes have regard-
ing safe disposal of insulin injection devices at home.

Furthermore, our study showed positive association between hav-
ing adequate knowledge of insulin injection device disposal and
its practice. This indicates that increasing diabetes knowledge of
insulin injection device disposal is paramount for improving their
practice. Therefore, future interventions need to focus on increas-
ing diabetes patients’ knowledge of insulin injection device dis-
posal.

Conclusion

Our study showed that the knowledge and practice of safe insu-
lin injection device disposal were lowere among the study par-
ticipants. Sociodemographic and clinical variables such as age,
marital status, residence, education level, and information, type of
diabetes, and duration of insulin use emerged as significant predic-
tors of knowledge and practice of insulin injection device disposal.
Further research is also warranted to identify why urban patients
who deemed as having more access to information are not better
off in terms of knowledge of insulin injection device disposal and
the contextual factors potential for creating nonalignment between
knowledge and practice of insulin injection device disposal on the
backdrop of the duration of insulin use.
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