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ABSTRACT

Medicine is a science of uncertainty and an art of probability. Inappropriate
disposal of medicines may be harmful to the environment as well as mankind,
at the same time, improper storage is detrimental. Hence assessment of
the ways of Storage, reuse and disposal of unused medications plays a key
role. The objective of the study is to investigate the storage and reuse prac-
tices of unused medications and to gain insight on knowledge and attitude of
proper disposal practices of unused medicines among semi-urban households
in urban field practice area of Tertiary medical college hospital of northern
Tamil Nadu. This study is a community based cross sectional study. A total
of 243 study participants were enrolled using multistage random sampling
method. Pretested semi-structured questionnaire is used for conducting face
to face interviews. Procurement of medicines is mainly through pharmacy
without prescriptions (40.32%), most of the families (42.8%) stored used
and unused medications together. On inspection of drugs, 29.6% of expired
medicines and 22.23% of medicines without labels were found. The predomi-
nant way of disposing medicines is disposal through garbage (51.4%). Addic-
tion level is not much noted and negligible amount of people are aware of drug
take back program (0.82%). Awareness must be created about wrongful pro-
curement of drugs, and improper storage of drugs. Drug take back program
must be initiated to reduce the improper disposal of drugs.
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being integral part of health care system, each and
every day there are many people taking medica-
tions for different purpose, pharmaceuticals are
produced and used in an increasingly large vol-
ume every year (Derksen et al, 2004). Some of
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the medications are not used any more but still
manufactured, which finally comes under medical

waste. Improper storage and disposal of pharma-
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ceutical waste is quite dangerous. Unsafe storage
of unused medications provides an increased risk
of accidental poisoning (Kiyingi and Lauwo, 1993),
while improper disposal will worsen the conditions

INTRODUCTION

of the environment (Oliver et al., 2003).

Also, the medicines obtained by the consumers are

The problem of medication wastage is common in predominantly not the rightful way. For example,
many countries (Derksen et al., 2004). Medicines National survey on drug use and health (NSDUH)
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found that over 70%of people who abused prescrip-
tion pain relievers got them from friends or rela-
tives, while approximately 5% of them got it from
pharmacists (Wondimu et al,, 2015). This leads to
prescription abuse. As there is easy accessibility
to the drugs in our country, it is not a surprise to
find any expired or unused medications which are
obtained as a result of excessive storage of drugs or
disuse of drugs (Swaroop et al, 2015). With excess
availability of drugs, comes increased disposal of
drugs. Usual methods used by common people to
dispose these medications are by throwing in dust-
bin, burning, flushing into the sink or toilet (Abahus-
sain and Ball, 2007).

Though the most environmentally sound way of
disposing of pharmaceutical waste is incinera-
tion (Smith, 2019), this is possible only if the drugs
are returned to the pharmacy. Effective way to solve
this problem is having a drug take back program. In
a drug take back program red disposal bags must be
provided to the consumers for disposing the unused
medications, these drugs are to be reached or col-
lected by nearest pharmacies and this service must
be free of cost' Unfortunately, because of financial
issues this is not yet started or effective in major
parts of the world. This program is started and as
effective in United States as reported in ‘Secure and
Responsible Drug Disposal Act (Counseling Organi-
zation, 2019).

Therefore, assessing the ways of storage, reuse
and disposal of unused medications plays a key
role. There are not many studies in our country
to elicit improper ways of storage and disposal of
unused medications. With this background, we have
attempted to investigate the storage and reuse prac-
tices of unused medications and to gain insight on
knowledge and attitude of proper disposal practices
of unused medicines among semi-urban households
of northern Tamil Nadu.

MATERIALS AND METHODS

This is a community based cross-sectional study,
which was conducted in urban field practice area of
Tertiary medical college hospital of northern Tamil
Nadu from January 2019 to June 2019, after obtain-
ing ethical clearance from the institutional ethical
clearance board. The study population comprised
of medicine handlers in the households of semi-
urban area. The sample size required in estimating
proportion (prevalence) was calculated with antici-
pated population proportion (p) as 67% (Maharana
et al, 2017) with 95% confidence interval and at
5% significance level including 10% non-responsive
cases, sample size was derived to be 256. Multi stage

sampling (2stages) method was used to enroll the
study subjects.

Stage 1
Selection of wards

According to Census of India, Thiruvallur town Pan-
chayat is divided into 15 wards (Chennai City Cen-
sus, 2011). It covers a total population of around
20,000. Out of these, 3 wards were chosen by using
simple random sampling using lottery method

Stage 2
Selection of study population from wards

Medicine handlers in the household was from the
selected 3 wards, 90 households were chosen from
each ward from family household survey register
maintained in the urban health care centre of ter-
tiary care medical college hospital, were selected
from each ward by using simple random sampling
techniques using computer generated random num-
bers.

Apretested semi-structured questionnaire was used
as the tool to conduct face to face interviews. This
questionnaire consisted of 5 parts. The first part of
the questionnaire was related to socio-demographic
data such as age, education, occupation etc., second
part consisted of ways of procurement of medicines.
Third part is related to storage of medicines. Fourth
partis about reuse of medicines. Fifth partis regard-
ing disposal of medicines. Total questionnaire com-
prised of 20 questions.

The data obtained were entered in MS office excel
sheet and analysis was done using SPPS 21 ver-
sion software. The descriptive statistics were
expressed as frequencies, percentages. Chi-square
test was used to ascertain the association of socio-
demographic variables and improper ways of stor-
age and reuse of unused medicines. p value of <0.05
was considered statistically significant.

RESULTS AND DISCUSSION

The study group consisted of 243 household
medicine handlers. As per age, (51.02%) 124
participants were less than 40 years of age. Female
preponderance 146 (60.082%) was present in the
current study. Most of the medicine handlers were
homemakers 110 (45.26%). Almost half of them 84
(57.19%) had schooling for less than 5 years but 64
(26.3%) participants were graduates. According to
socio-economic status, 106 (43.62%) belonged to
below poverty line category.

Only 70 (28.8%) of the participants procured
medicines in right mode prescribed through regis-
tered medical practitioner. The most common way
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Figure 1: Various reasons behind medications left unused in households
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Figure 2: Various methods of disposal of unused medicines
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Table 1: Association of socio-demographic variables with unsafe storage practices of medicine

handlers
Storing Not Storingboth Did not Expired Labels not
within storingin  usedand preserve drugs found  found on
reach of specific unused prescrip- on medicines
children place together tions inspection
Age N (%)
<40 years 17(7.0%) 64(26.3%) 28(11.52%) 86(35.59%) 32(13.16%) 15(6.17%)
>40 years 12(4.93%) 41(16.87%) 30(12.34%) 51(20.98%) 40(16.46%) 19(7.81%)
p value 0.250 0.248 0.794 0.007* 0.000* 0.449
Sex N (%)
Male 18(7.40%)  46(18.93%) 24(16.04%) 68(27.98%) 41(16.87%)  20(8.23%)
Female 11(4.52%)  59(23.27%) 34(8.64%) 65(26.74%) 31(12.75%)  14(5.76%)
p value 0.330 0.512 0.893 0.359 0.679 0.029*
Educational Status N (%)
[lliterate 16(6.58%)  62(25.51%) 39(16.04%) 83(34.15%) 45(18.51%) 19(7.81%)
&< 5yrs. of
schooling
>5 yrs. of 13(5.34%)  43(17.69%) 21(8.64%) 50(20.57%) 27(11.11%) 15(6.17%)
schooling
p value 0.073 0.359 0.305 0.991 0.974 0.402
Occupation N (%)
unem- 15(7%) 57(24.69%) 32(13.16%) 63(25.92%) 32(13.16%) 12(4.93%)
ployed
employed 14(4.93%)  48(18.51%) 28(11.52%) 70(28.80%) 40(16.46%) 22(7.81%)
p value 0.765 0.104 0.677 0.157 0.502 0.021*
Socio-economic status N (%)
Above 17(7.0%) 60(24.69%) 6(2.46%) 34(14%) 17(7.0%) 15(6.17%)
poverty
line
Below 12(4.93%)  45(18.51%) 43(17.69%) 99(40.74%) 56(23.04%) 19(7.81%)
poverty
line
p value 0.298 0.824 0.657 0.476 0.828 0.892

of procurement of medicines was by pharmacy with-
out a prescription was 98(40.32%). All the other
ways of procurement of medicines are shown in
[Figure 1].

Table 1 shows the association of socio-demographic
variables with unsafe storage practices of medicine
handlers.  This comparison was made based on
age, sex, educational status, occupation and socio-
economic class. Age factor had significant associa-
tion with mishandling of prescription and expired
drugs found on inspection and all other associations
are tabulated.

Unused medications are found in all households, the
most common reason for presence of unused medi-
cation were ‘improved medical condition’ (47.73%),

followed by excess quantity of medication pur-
chased (33.74%) shown [Figure 1].Various methods
of disposal of unused medicines are all shown [Fig-
ure 2], 51.4% households were disposing unused
medicines in garbage. Drug addiction is found
among 3.29% of the members i.e., old age persons
were using medications for sleep and few children
were addicted to taste of the syrup and a negligible
figure of 0.82% of them are aware of drug take back
programme.

Medicine waste management and disposal is most
discussed topic in the current scenario, it has
grabbed attention due to ‘environmental pollution’
as disposing improperly will contaminate natural
food chain including water, air, livestock etc., ulti-
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mately harming the ‘ecology balance’. Therefore,
many studies have been carried out worldwide to
find policy solutions (Kusturica et al., 2015). To best
of our knowledge, this is the first study from south
India.

In the current study, main way of procuring
medicines is ‘over the counter’, i.e., obtained through
pharmacy without prescription, which is wrongful
way to obtain medicines. Unfortunately, it has been
universally practised throughout the country which
may be to minimise double cost for paying both
medical practitioner and pharmacy. Other reason
may be that accessibility or doctor patient ratio is
very meagre in developing country.

In the present study, 42.8% of the families stored
the medicines which are being used and unused
together. Also expired medicines were found in
29.6% of houses and medicines were found with-
out labels in 22.33% of households, having expired
medicines, medicines without labels and storing all
medicines together may lead for the consumption of
the expired drugs or wrong drugs. Such practices
may terminate with severe adverse effects. Hence,
appropriate storage of medicines is vital and aware-
ness must be created. Similarly, a study conducted
among Iraninan households also had same wrong-
ful practices (Zargarzadeh et al,, 2005).

According to the current study, medicine handlers
with >5 years of schooling and graduates had
appropriate storage practices compared to those
who were illiterate or having only primary educa-
tion. Also, participants with above the poverty line
income level had better appropriate storage prac-
tices compared to those who were under the poverty
line.

The best way to dispose medicines is by incinera-
tion, since there is no drug take back program ini-
tiated in India (Maharana et al, 2017), the better
available option for the disposal of drugs is ‘disposal
through garbage’ (Srikanth et al., 2015) which is evi-
dent from the current study, as 51.45% of medicines
were disposed in garbage, which is environmentally
sound way among the available options in India. But
relating to environmental significance and human
health risk, the true risks may not be known for
years (Daughton, 2003).

Drug addiction is found among minimal members,
the reasons are listed like taste addiction of cough
syrup among children, pain killers among the work-
ing men and women and usage of sedative drugs like
sleeping pills among the elderly aged people. Only
0.82% of the study population are aware about drug
take back program, which is not yet functional in
India The results are similar to the study conducted

in India (Maharana et al, 2017).
CONCLUSION

Almost half of the participants were practising
improper storage and disposal techniques in this
study. Vigorous and economical methods of han-
dling pharmaceutical wastes are needed. Proper
storage techniques also play an important role in
regulation of health of an individual; this requires
the helping hand of health care practitioners as
well as the pharmacists. Ways of inappropriate dis-
posal of medications can be drastically reduced by
implementing drug take back program, which need
a large-scale support from both the public and pri-
vate health services.
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