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KEYWORDS Summary

Diabetes mellitus; Objective: To assess the use, handling and disposal of insulin injection equipment
Disposal practices; by diabetic patients in Pakistan.

Insulin syringe; Methods: We conducted a cross-sectional study at diabetic clinics in five tertiary
Lancets; centers in Pakistan. All diabetic patients (type 1/type 2) who were on insulin for more

than 1 month, were included. An Urdu (local language)-translated questionnaire
was used to collect information on insulin administration equipment, the site and
frequency of needle use, insulin syringe/pen/lancet disposal, sharing of needles and
knowledge about diseases that are spread by sharing contaminated needles.
Results: Of 375 patients, 58% were female. The mean (SD) duration of diabetes was
12.3 (7.3) years, and the duration of insulin use was 4.4 (4.3) years. The majority
of the patients used syringes (88.3%) for insulin administration. Additionally, the
majority of the patients disposed of used devices (syringes, 92%; pens, 75%; and
lancets, 91%) in the household garbage collection bin. About half of the patients
(n=185) reported being educated by their physicians about the disposal of sharps.
Those who were educated by a physician (adjusted odds ratio (adjOR): 0.36; 95%Cl:
0.16—0.81) or could read/write English (adjOR: 0.32; 95%Cl: 0.11—0.92) were less
likely to dispose of syringes and needles in the household garbage.

Insulin pens
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Conclusion: The common disposal of sharps in the household garbage has implications
for disease transmission. Education on the safe disposal of sharps may improve the

disposal practices.

© 2012 King Saud Bin Abdulaziz University for Health Sciences. Published by Elsevier

Ltd. All rights reserved.

Introduction

Pakistan is experiencing a high burden of hepati-
tis B (HBV) and C (HCV). Prevalence of HBV and
HCV among the general population groups in various
parts of the country ranges from 20 to 25% [1—3].
In high-risk groups such as injection drug users, the
prevalence of HCV is much higher (range 50—90%)
[4]. Thus, the large proportion of used injection
devices and other sharps would be potentially con-
taminated with HBV and HCV.

Few studies have documented the disposal of
sharps waste at health care facilities in Pakistan
[5,6]. There have been concerns about the dis-
posal of injection and other blood-contaminated
equipment used in the communities, such as
self-administered insulin syringes and lancets.
The International Diabetes Federation estimates
suggest that there are approximately 7 million dia-
betics in Pakistan [7]. The exact proportion who use
insulin is not known but could be substantial. Fur-
thermore, the patients also need to monitor their
blood glucose levels with glucometers and lancets.
However, there is no data available on the dis-
posal of syringes, lancets and other sharps that are
produced by diabetics in their homes in Pakistan.
Most likely, they dispose of their used syringes in
the household waste, which may end up in the
municipal garbage. Given the high prevalence of
HCV/HBYV in Pakistan, these disposal practices could
potentially put waste handlers, other household
members, cleaning personnel, garbage collectors
and scavenger boys searching for valuables that
can be recycled at the risk of exposure to various
blood-borne pathogens [8]. Within the households,
children may also obtain used lancets and syringes
to play with, which can put them at risk for infec-
tion.

Given that diabetics are the major users of injec-
tions in the community, this study assessed the use,
handling and disposal of insulin injection equipment
by diabetic patients in Pakistan.

Materials and methods

We conducted a cross-sectional survey of dia-
betic patients taking insulin for more than one

month. The study participants presented at dia-
betic clinics in one of the following hospitals in
the major cities of Pakistan: Shifa International
Hospital, Islamabad; Fauji Foundation Hospital,
Rawalpindi; Liaquat National Hospital, Karachi;
Ittefaqg Hospital, Lahore; and Hayatabad Medical
Complex, Peshawar. Patients who were hospital-
ized and started on insulin were excluded from the
study. A formal permission was sought from the
institutional review boards of all of the participat-
ing hospitals.

We enrolled 375 patients who were distributed
equally among the five sites. At each diabetic
clinic, consecutive patients who presented to the
clinic were invited to participate in the study
until a desired number of study participants were
recruited from each site during the three months of
fieldwork. To compensate for the low recruitment
at two of the sites, the other three centers enrolled
more patients.

The questionnaire was developed in English
and then translated into the local language
““Urdu’’. The questionnaire was pre-tested by
interviewing 10 patients and revised to clarify
any ambiguity before the start of the study.
Patients who were unable to read/write Urdu were
interviewed by an interviewer, who was a physi-
cian and study investigator, while the rest of
the patients were asked to fill out the question-
naires themselves. Questions such as duration of
diabetes, type of insulin the patient was tak-
ing and duration of insulin intake were filled
out by the interviewer, while the rest of the
questions were filled out by the patient. Ques-
tions included the type of insulin administration
equipment used (syringe or pen device), insulin
injection site, frequency of needle change, dis-
posal of insulin syringes, or pens, needles and
lancets, knowledge about sharing needles and
diseases that could be spread by sharing a con-
taminated needle. The following options were
used in the questionnaire for the disposal of
equipment: ‘‘household garbage collection bin’’,
‘‘needle cutter box’’, *‘syringe disposal box’’ and
‘‘some other way’’. We also inquired about whether
patients were willing to collect used syringes
in specifically designed disposal boxes and dis-
pose of them in the hospital with the hospital
waste.
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Statistical analysis

Data analysis was performed in SPSS and SAS 9.2.
We calculated the proportion of each variable and
also compared the disposal practices based on edu-
cation, the duration of injection use and previous
knowledge about disposal. Where appropriate, a
Chi-square/Fisher’s exact test was used to compare
the association between two variables. We also per-
formed a multivariable logistic regression analysis
to assess the association of various covariates with
sharps disposal in the household garbage.

Results

Of 375 patients who were available for analy-
sis, there were more females (58.1%) than males
(41.9%). The mean (SD) age was 50.6 (14.1) years
[range: 7—82 years]. The mean (SD) duration of dia-
betes was 12.3 (7.3) years, while the duration of
insulin use was 4.4 (4.3) years (Table 1).

Majority of the patients used syringes (88.3%) for
insulin administration, while fewer patients used
pen devices (11.7%) (Table 1). On average (SD),
a single needle was used in a syringe 5.4 (3.7)
times, while a single needle was used in a pen
3.8 (4.25) times. Regardless of the injection device
used, majority of the patients (syringes, 92%; pens,
75%; and lancets, 91%) disposed of used devices in
the household garbage collection bin. Few patients
reported using a sharps disposal box to dispose
of used devices (syringes, 5%; pens, 13%; lancets,
5%). Additionally, a low number of patients (3.4%)
reported having shared needles with other house-
hold members.

We also inquired about the patients’ knowledge
regarding spread of diseases by sharing contami-
nated needles. Overall, 16% (50/318) of patients
knew of hepatitis transmission through the sharing
of used needles; 7% (21/318) knew of HIV, and 6%
(20/318) knew of both HIV and hepatitis. Knowl-
edge about the transmission of hepatitis and/or HIV
varied based on literacy level, with 22% (16/74)
of those who could not read/write Urdu having
knowledge about the transmission of hepatitis/HIV
through sharing previously used needles compared
to 26% (45/173) of those who could read/write Urdu
and 40% (26/75) of those who could read/write
English.

Disposal practices also differed based on liter-
acy level, with 91% (72/79) of those who could
not read/write reported disposing of syringes and
pen devices in the household garbage compared to
93% (188/203) who could read/write Urdu and 80%

(61/76) who could read/write English (P=0.007)
(Tables 2 and 3). Similar patterns were observed for
syringes, pen devices and lancets alone. Those who
knew that sharing needles could transmit hepati-
tis/HIV were less likely to dispose of syringe/pen
devices in the household garbage (84% (76/91)
vs. 92% (206/225); P=0.05). Similar patterns were
observed for individual devices (Tables 2 and 3).
Approximately half of the patients (49.7%; n=185)
reported that they had been educated by their
physicians about the disposal of used syringes,
lancets and needles. Those educated by physicians
were less likely to dispose of used devices in the
household garbage bin, although the difference was
not significant (Tables 2 and 3).

Based on a multivariable logistic regression
model for an association with literacy level, knowl-
edge about hepatitis/HIV and education by a
physician revealed that those who were educated
by a physician (adjusted odds ratio (adjOR): 0.36;
95%Cl: 0.16—0.81) or could read/write English
(adjOR: 0.32; 95%Cl: 0.11—0.92) were less likely to
dispose of syringes and needles in the household
garbage. Those who reported having knowledge of
the transmission of hepatitis/HIV through sharing
syringes/needles were also less likely to dispose
of sharps in the household garbage, but the asso-
ciation was not significant (adjOR: 0.52; 95%Cl:
0.24—1.13) (Table 3).

In the analysis of disposal practices based on the
duration of insulin use, of the patients who used
insulin for less than 5years (n=56), only 4 (7.1%)
syringe users and 2 (3.6%) pen device users used
syringe disposal boxes and cutters; of the patients
who used insulin for more than 5 years (n=245),
16 (6.5%) syringe users and 4 (1.6%) pen users used
disposal boxes and cutters. This difference was not
significant.

When the participants were asked if they would
be willing to dispose of their used equipment in
sharps disposal boxes, 87% of the patients agreed
to dispose of their equipment in the sharps disposal
boxes; however, only 34% agreed to pay money to
buy the sharps boxes.

Discussion

In this study, we found that majority of the partici-
pants inappropriately disposed of 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. Those patients who were lit-
erate in English, were knowledgeable about the
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Table 1 Participant profile and injection equipment use.
Male Female Total
n=157 (41.9%) n=218 (58.1%) n=375
Age
Mean (£SD) 52.3 (14.8) 49.4 (13.4) 50.6 (14.1)
Range 7—80years 10—82 years 7—82 years
Education (n=148) (n=212) (n=360)
Uneducated 22 (1.8%) 58 (27.3%) 80 (22.2%)

Can read/write Urdu
Can read/write English
Duration of diabetes (years)

Mean (+ SD)
Range
Duration of insulin use (years)
Mean (+SD)
Range
Type of insulin used
Premixed
Basal only
Basal bolus
Bolus only
Others
Insulin injection equipment
Injection and vial
Pen
Injection provider
Patient him/herself
Close relative
Healthcare professional
Injection site
Abdomen
Thighs
Arms
Other
Varying positions

Number of times a needle was used

Mean (£SD)
Range

75 (50.6%)
51 (34.4%)

12.2 (7.0)
0.2-35

4.0 (3.4)
0.1-15

114 (72.6%)
19 (12.1%)
12 (7.6%)
10 (6.4%)

2 (1.3%)

129 (82.2%)
28 (17.8%)

119 (75.8%)
33 (21%)
5 (2.8%)

51 (32.5%)
14 (8.9%)
19 (12.1%)
2 (1.3%)

71 (45.1%)

5.6 (3.9)
1-30

129 (60.8%)
25 (11.7%)

12.4 (7.6)
0.8-52

4.7 (4.8)
0.2-26

66 (76.0%)
27 (12.4%)
10 (4.6%)
15 (6.9%)
0

202 (92.7%)
16 (7.3%)

158 (72.5%)
54 (24.8%)
6 (2.8%)

65 (29.8%)
20 (9.2%)
63 (28.9%)
3 (1.4%)
67 (30.9%)

5.1 (3.6)
1-20

204 (56.6%)
76 (21.1%)

12.3 (7.3)
0.2-52

4.4 (4.3)
0.1-26

280 (74.7%)
46 (12.3%)
22 (5.9%)
25 (6.7%)

2 (0.5%)

331 (88.3%)
44 (11.7%)

278 (74.2%)
87 (23.2%)
10 (2.7)

116 (30.9%)
34 (9.1%)
82 (21.9%)
5 (1.4%)
138 (36.8%)

5.3 (3.7)
1-30

transmission of hepatitis/HIV through sharing nee-
dles or were educated by physicians were less likely
to dispose of their used sharps devices in the house-
hold garbage.

The inappropriate disposal of sharps waste has
implications for needle stick injuries to house-
hold members, children and waste handlers. Many
studies have reported needle stick injuries, which
mainly occurred in children, janitorial staff and
other community members, that resulted from the
inappropriate disposal of needles in the commu-
nity [9—11]. The high rate of sharps disposal in the
household garbage by diabetics in our study could
expose household members, children and garbage
handlers to a risk of injuries and transmission of
blood-borne pathogens. Although the transmission
of blood-borne pathogens is well known with sharps

injuries in healthcare settings [12], there is also
a potential risk for transmission that is associ-
ated with sharps injuries in a community setting
[13]. The risk of transmission in the community
might be higher in Pakistan, where the prevalence
of HBV/HCV is higher than in many other coun-
tries [1—3,14]. Thus, efforts are needed to educate
patients about the safe disposal of used sharps in
the community.

The results of the present study are consistent
with a few studies that investigated sharps dis-
posal by diabetics [15,16]. In studies from Europe,
approximately one quarter to one half of the dia-
betics disposed of their used injection devices in
the household garbage [15—17], while this pro-
portion was higher in a study from India where
approximately 84% of the respondent reported that



186

0. Ishtiaqg et al.

Table 2 Device disposal practices stratified by literacy level, knowledge about the transmission of blood-borne

pathogens (BBP) by needle sharing and education.

Literacy level Cannot read/write Reads/writes Urdu Reads/writes English D ——a
Disposal practices n (%) n (%) n (%)
Disposal of syringes 0.0145
Household garbage 69 (92%) 175 (93.1%) 44 (84.6%)
Sharps/needle cutter box 2 (2.7%) 12 (6.4%) 7 (13.5%)
Others 4 (5.3%) 1 (0.5%) 1(1.9%)
Disposal of lancets 0.33
Household garbage 54 (91.5%) 172 (93%) 60 (85.7%)
Sharps/needle cutter box 4 (6.8%) 11 (6%) 9 (12.9%)
Others 1(1.7%) 2 (1.1%) 1(1.4%)
Disposal of pen needles 0.86
Household garbage 3 (75%) 10 (83.3%) 16 (69.6%)
Sharps/needle cutter box 1(25%) 1(8.3%) 5(21.7%)
Others 0(0) 1(8.3%) 2 (8.7%)
Disposal of syringes/pen needles 0.007
Household garbage 72 (91.1%) 188 (92.6%) 61 (80.3%)
Sharps/needle cutter box 3(3.8%) 13 (6.4%) 12 (15.8%)
Others 4 (5.1%) 2 (1%) 3 (4%)
BBP transmission by sharing needles No Yes
Disposal of syringes 0.0028
Household garbage 182 (93.8%) 68 (86.1%)
Sharps/needle cutter box 12 (6.2%) 6 (7.6%)
Others 0(0) 5(6.3%)
Disposal of lancets 0.1216
Household garbage 182 (92.9) 72 (86.8%)
Sharps/needle cutter box 13 (6.6) 9 (10.8%)
Others 1(0.5) 2 (2.4%)
Disposal of pen needles 0.1683
Household garbage 22 (78.6%) 7 (63.6%)
Sharps/needle cutter box 3(10.7%) 4 (36.4%)
Others 3(10.7%) 0(0)
Disposal of syringes/pen needles 0.0504
Household garbage 206 (91.6%) 76 (83.5%)
Sharps/needle cutter box 16 (7.1%) 10 (11%)
Others 3(1.3%) 5 (5.5%)
Education by a physician on sharps disposal No (n=187; 50.3%) Yes (n=185; 49.7%)
Disposal of syringes 0.2846
Household garbage 156 (94%) 144 (89.4%)
Sharps/needle cutter box 7 (4.2%) 14 (8.7%)
Others 3(1.8%) 3(1.9%)
Disposal of lancets 0.027
Household garbage 158 (95.2%) 140 (88.1%)
Sharps/needle cutter box 6 (3.6%) 17 (10.7%)
Others 2 (1.2%) 2 (1.3%)
Disposal of pen needles 0.369
Household garbage 16 (84.2%) 14 (70%)
Sharps/needle cutter box 3(15.8%) 3 (15%)
Others 0(0) 3 (15%)
Disposal of syringes/pen needles 0.0958
Household garbage 175 (93.6%) 159 (86.9%)
Sharps/needle cutter box 9 (4.8%) 18 (9.8%)
Others 3(1.6%) 6 (3.3%)

2 Fisher’s exact test.
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Table 3 Relationship between literacy level, knowledge of blood-borne pathogen transmission as well as physician

education and sharps disposal in household garbage.

Covariates OR (95%Cl)

AdjOR (95%Cl)

Literacy level (n=358)
Cannot read/write 1.00
Can read/write English 0.40 (0.15—1.03)
Can read/write Urdu 1.22 (0.48—3.11)
Education by physician on sharps disposal (n=370)

1.00
0.32 (0.11—0.92)
1.09 (0.39—3.02)

1.00
0.36 (0.16—-0.81)

1.00

No 1.00
Yes 0.45 (0.22—-0.94)
Knowledge on transmission of blood-borne pathogens by sharing syringes/needles (n=316)
No 1.00
Yes 0.47 (0.23—0.97)

0.52 (0.24—1.13)

OR, odds ratio; adjOR, adjusted odds ratio; Cl, confidence interval.

they disposed of their sharps in the household
garbage [18]. Thus, the situation in our setting is
more similar to that in India, where the population
characteristics are more comparable to the Pak-
istani population. In studies in which the effect of
advice on sharps disposal was investigated, includ-
ing studies from India and UK, it was found that
those who received advice were more likely to dis-
pose of their sharps in sharp boxes compared to
those who did not receive such advice [18,19]. We
also found that those who were educated by physi-
cians were less likely to dispose of their sharps in
the household garbage, but there were still a large
proportion of those who received education (~80%)
but still disposes of their sharps in the household
garbage.

One possible reason for the smaller impact of
education on the safe disposal of sharps could be
a lack of ability to apply the knowledge, which
has implications for the effectiveness of educa-
tion and the translation of knowledge into practice.
Patients might be aware about the need for the
disposal of sharps in a sharps box, but if they
are not aware of where to obtain sharps boxes
and how to dispose of them, they would not be
able to use them. Busy physicians may not have
the time or detailed knowledge about the safe
disposal of syringes. Health educators/diabetes
nurse educators who have knowledge about the
safe disposal of sharps based on local sharps
disposal regulations may be better suited for edu-
cating patients about the safe disposal of sharps
along with other measures to promote health and
prevent complications related to diabetes. Unfor-
tunately, none of the hospitals that were surveyed
in the present study have a registered nurse edu-
cator. Nurse educators are used for educating
patients about the management of diabetes and
preventing complications. This type of system could
help in educating patients about diabetes and

the safe disposal of sharps by diabetics in Pak-
istan.

In summary, the disposal of used injection
devices into the household garbage by diabetic
patients in Pakistan is very common. Participants
with a higher level of literacy, those who were edu-
cated by a physician on the disposal of sharps and
those with knowledge about blood-borne pathogens
were less likely to dispose of sharps in the house-
hold garbage. Thus, efforts to educate patients on
the appropriate disposal practices could help in
enhancing safety from sharps that are generated
in the community. The development and testing of
educational interventions for the safe disposal of
syringes before wider dissemination could improve
the chances of success of such interventions.
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