
INDIAN JOURNAL OF SCIENCE AND TECHNOLOGY

RESEARCH ARTICLE

 

 

OPEN ACCESS

Received: 10-06-2023
Accepted: 07-10-2023
Published: 17-11-2023

Citation: Ravinandan AP,
Chandana C, Durge SJ (2023) Study
on Knowledge, Attitude and
Perception of Public on Drug
Disposal, Storage and Create
Awareness on Proper Disposal of
Drugs in a South Indian District.
Indian Journal of Science and
Technology 16(43): 3934-3941. https
://doi.org/10.17485/IJST/v16i43.1426
∗
Corresponding author.

chandana2100@gmail.com

Funding: None

Competing Interests: None

Copyright: © 2023 Ravinandan et al.
This is an open access article
distributed under the terms of the
Creative Commons Attribution
License, which permits unrestricted
use, distribution, and reproduction
in any medium, provided the
original author and source are
credited.

Published By Indian Society for
Education and Environment (iSee)

ISSN
Print: 0974-6846
Electronic: 0974-5645

Study on Knowledge, Attitude and
Perception of Public on Drug Disposal,
Storage and Create Awareness on
Proper Disposal of Drugs in a South
Indian District
A P Ravinandan1, C Chandana2∗, Saurabh Jagdish Durge3

1 Assistant Professor, Department of Pharmacy Practice, Sree Siddaganga College of
Pharmacy, Rajiv Gandhi University of Health Sciences, Tumkur, 572102, Karnataka, India
2 Pharm D Intern, Department of Pharmacy Practice, Sree Siddaganga College of Pharmacy,
Rajiv Gandhi University of Health Sciences, Tumkur, 572102, Karnataka, India
3 Department of Pharmacology, Sree Siddaganga College of Pharmacy, Rajiv Gandhi
University of Health Sciences, Tumkur, 572102, Karnataka, India

Abstract
Objectives: To determine the way of drug disposal and storage practices
carried out in society and create awareness about the drug is to be disposed
of properly to avoid chemical and physical issues by the pharmaceuticals. To
evaluate the way of drug disposal and storage practices are carried out in
society after the awareness program. Materials and methods : This study
was carried out by community-based cross-sectional study design using ICF
and KAP Forms. A study was conducted on 1004 households in the South
Indian district to analyze the drug disposal and storage practices followed in
the households before the awareness program. Data processed and analyzed
through Statistical methods in the Epi info data Version:7.2.5.0 and Microsoft
Excel 2019 Version: 1808. Findings: Though disposal was the main aspect,
improvements in the storage conditions of the drug dosage forms were found
in the study, where 93.72%of the population followed proper storage practices.
The result data revealed that practices followed after the awareness program
which was conducted in the study resulted in 75.89% of participants not having
unused medicines after awareness and proper disposal and storage.Novelty:
Creating awareness about methods of drug disposal and storage reduces the
risk of accidental poisoning from medicine and its contamination as many of
unaware of its complications. This study achieved to increase in the proper drug
disposal and storage practices among household participants.
Keywords: Drug disposal; Unused medications; Storage of medicines;
Medication adherence
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1 Introduction
Drug is defined as any ingredient through the conceivable to avoid and/or treat disorder/disease or improve somatically
or psychological well-being in the concept of pharmacology drug is defined as any biochemical agent that modifies the
chemical or functional progressions of organisms or tissues (1). Inappropriate disposal of medicines possibly leads to an
important ecological hazard and expired (2) and unused medicines storage that cause increased accidental poisoning risks
in households (3,4). Storing medicines properly can help to ensure the good condition of drugs as well as prevent poisoning
accidents (5).

The different pharmaceutical disposal methods are summarised as removing expired prescription drugs and unused
medications from the trash (6). The people have lacked knowledge about the proper way to dispose of unused and expired
medicines. This indicates that poor patient education and lack of awareness is ultimately resulting in poor disposal methods
which is similar to studies done in patient education. As for drug disposal, the storage of a drug in its characteristic condition
i.e. as per label is also important to receive desired therapeutic action as well as prevent hazardous reactions (7).

The United States FDA has delineated some choices and provided directions for contemplation during the process of
medicine disposal drug take–back (it is a program that is aimed at decreasing pharmaceutical waste and raising safe discarding
of medications by returning expired and unused pharmaceuticals to community pharmacies), disposal in the garbage and/or
flushing in toilets (8).

2 Material and Methods

2.1 Materials

The study was carried out by cross-sectional study design by using ICF (Information Consent Forms) and KAP (Knowledge
Attitude and Practice) Forms.The study was conducted on 1004 households in the south Indian district.

2.2 Study Design

A Study was conducted as a cross-sectional survey in the community. The data collection was done by using a structured
investigator-participant questionnaire. A KAP study is conducted to collect information on the knowledge (that are known by
the participants), attitudes (that are thought by the participants), and practices (that are done by the participants) about drug
disposal and storage of a particular population.

2.3 Study Period and Area

In South Indian District households, the study was conducted in the city located between north latitudes 120 45’ to 140 20’ and
east longitudes 760 20’ to 770 31’ in the south Indian district which has 10648 sq. km of geographical area. The study duration
was three months.

2.4 Data Collection Procedures

An adopted and validated structured questionnaire was used for the data collection based on the Knowledge, Attitude, and
practices of the drug disposal and storage procedures before and after the awareness program in the population. The Awareness
program was given after the Pre-test data collection about the Proper methods of drug disposal and storage. It includes the
participants of age above 18 years and residents in the South Indian District (9).

2.5 Data Analysis

The data that was collected were entered and analyzed through Epi-info of data Version: 7.2.5.0 and Microsoft Excel 2019
Version: 1808. A chi-square test was conducted between the Proper methods of drug disposal and storage. The P-value of
<0.001* was taken at a 95% confidence interval of significance.
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3 Results

3.1 Characteristics of participants

The study population total of 1004 participants involved in this study the majority were males 631 (62.85%), the participant’s
mean age was 35 years and the other data about involved participants are given in (Table 1).

Table 1. Characteristics of participants in south Indian district 2022 N=1004
Variables Number of participants Percentage (%)
Gender
Male 631 62.85
Female 373 37.15
Age
18-30 463 46.12
31-40 234 23.3
41-50 154 15.34
51-60 109 10.86
>60 44 4.38
Educational level
Primary Education 4 0.4
Higher Primary Education 22 2.2
Secondary Education 565 56.27
Graduation 323 32.17
Post-Graduation 90 8.96
Marital Status
Married 619 61.65
Unmarried 385 38.35
Residency
Urban 678 67.53
Rural 326 32.47
Family size
≤ 3 197 19.62
3-5 641 63.85
≥ 6 166 16.53

3.2 Presence of Unused Medicines

This research was conducted from January 2022 to March 2022, in that period out of 1004 households 758 (75.5%) found that
had unusedmedicines in their households, and after the awareness program, 242 (24.1%) of households had unusedmedicines.
It shows that 51.4% of participants disposed of the unusedmedicines after the pre-test and awareness was conducted (Figure 1).
The monetary value of unused medicines was found to be Rs. 56,955 (USD 727.82) to Rs.1,74,800 (USD 2233.75) during the
period of data collection (Figure 2).

In the both pre-test and post-test questionnaires, the number of unusedmedicine questions was there to identify the quantity
of unusedmedicines in their households. Before the awareness program about safer drug disposal and storage there were 75.5%
unusedmedicines in 587 (58.47%) households had 1-5 unusedmedicines, 133 (13.25%) households had 5-10 unusedmedicines,
29 (2.89%) households had 10-20 and 9 (0.89%) households had more than 20 number of unused medicines. The remaining
246 (24.5%) had nomedicines or/and unusedmedicines in their households. After awareness program, 759 (75.6%) households
had no unused medicines, 219 (21.81%) households had 1-5 a number of unused medicines, 21 (2.09%) households had 5-10
number of unused medicines, 4 (0.4%) households had 10-20 and 1 (0.09%) had more than 20 number of unused medicines.

When comparing before awareness program with the after-awareness program results of the number of unused medicines,
there are decreases in the count of unused medicines as 36.66% of 1-5 unused medicines, 11.16% of 5-10 unused medicines,
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Fig 1. Presence of unused medicines before and after the awareness program

Fig 2. Price of unused medicines

2.49% of 10-20 number of unused medicines and 8.9% of more than 20 number of unused medicines. The comparison of
responses to the number of unused medicines before and after the awareness program is given (Figure 3).

3.3 Practicing proper drug disposal methods

After the awareness program, 974 (97.01%) households practiced proper drug disposal methods for disposing of unused
medicines, and 30 (2.99%) households who had unused medicines did not dispose of the unused medicines (Figure 4).

3.4 Reason for the presence of unused medicines

Before the awareness program, out of 1004 households 758 (75.5%) of household participants had unused medications in the
reason for the presence of unused medicines are 216 (21.51%) participants self-discontinued their medications, 106 (10.56%)
participants answered that their doctor changed the medicines, 100 (9.96%) participants had unused medicines due to expired
date, 89 (8.86%) participants had medicines that leftover from previous OTC drugs, 82 (8.17%) participants answered that
prescribed more than needed and 194 (19.32%) participants answered by combination of the given options and 1 (0.1%)
participant not gave answer for presence of unused medicines and other 216 (21.51%) participants doesn’t have unused
medicines in their households.

After the awareness program, 242 (24.1%) of household participants had unused medications gave the following reasons
159 (15.84%) participants had lack of time to do proper drug disposal and storing hence they kept medicines with them, 49
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Fig 3. Number of unused medicines before and after the awareness program

Fig 4. Number of households’ participants practicing proper Drug Disposal methods

(4.88%) participants faced difficulty to remember drug disposal procedures, for 31 (3.08%) participants given information was
not understood, 9 (0.89%) participants were not interested to practice proper drug disposal, 17 (1.69%) participants gave further
reasons, 2 were not answered for reason for presence of unused medicines and other 737 (73.40%) participants had no expired
or/and unused medicines in their households.

3.5 Storage condition of medicines

Before the awareness program, the storage condition of the medicines was collected by the KAP forms by providing options
like kitchen, bedroom, bathroom, and others; some of the participants ticked the two or more options they are all concluded as
combinations that 16 (1.59%). After the awareness program, the KAP forms contain two options stored as per label and stored
as per old practices (Table 2).

The statistical analysis of the storage of drugs before and after the awareness program was considered as stored as per label
and stored as per old practices that analyzed by chi-square test and standard deviation between the before and after awareness
program. The pre-test form options are mentioned in the same as the post-form by analyzing their house visits and the storage
practices of participants. The statistical analysis of the storage of unused medicines is given in (Table 4).
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Table 2. Storage condition of medicines before and after the awareness program
Before Awareness Pro-
gramme

Response Achieved-n (%) After Awareness Programme Response Achieved-n (%)

Storage Condition of
Medicines as Households

Kitchen: 202 (20.12%)

Storage Condition of
Medicines as Households

As per Label: 941 (93.73%)
Bedroom: 741 (73.8%)

As per old practices: 63
(6.27%)

Bathroom: 22 (2.19%)
Combinations:16 (1.59%)
Others: 23 (2.29%)

3.6 Methods of drug disposal

The collected data about methods of drug disposal practices before and after the awareness program arementioned in (Table 3).

Table 3. Methods of drug disposal before and after the awareness program
Before Awareness Pro-
gramme

Response Achieved-n (%) After Awareness Programme Response Achieved-n (%)

Throw to trash/Dustbin 608 (60.56%) Drug take-back system 35 (3.49%)
Burn 38 (3.78%) Flushing to toilet 27 (2.69%)
Bury in the ground 106 (10.56%) Dispose with trash 859 (85.56%)
Return to the health care pro-
fessional

32 (3.19%) Return to health care profes-
sional

50 (4.98%)

Toilet flushing 9 (0.9%) Combination of the above
options

26 (2.59%)

Sharing with friends or family
or given to poor people

22 (2.19%) Others 7 (0.69%)

Never disposed 86 (8.56%)
Combination of the above
options

102 (10.16%)

Others 1 (0.1%)

The options given in the KAP forms were selected by the FDA. Those are responded to by ticking more than two options,
those responses are considered as a combination of the above options. The methods of response were compared by analyzing
the participant’s drug disposal practices by their house visits. The statistical analysis of the methods of drug disposal before and
after the awareness program is given (Table 4).

Table 4. Chi-square, Standard deviation between response achieved before and after awareness program
Variables Response achieved

before awareness
program (n)

Response achieved
after awareness
programme (n)

Standard devia-
tion

Chi-square P-value

Methods of drug disposal
Drug take-back system 0 35

103.68 386.76 0.001*

Flushing to toilet 9 27
Dispose with trash 608 859
Return to health care profes-
sional

32 50

Combination of the above
options

102 26

Others 253 7
Storage condition of medicines
As per label 741 941

282.84 146.48 0.001*
As per old practices 263 63
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Out of 1004 participants, 364 (36.25%) participants had information about the proper drug disposal and storage ofmedicines
before the awareness program, and the remaining 640 (63.75%) participants did not know about drug disposal and storage. Also,
273 (27.19%) participants knew about the hazards of unsafe drug disposal and storage, and 731 (72.81%) participants were not
aware of the hazards of unsafe drug disposal and storage.

The chi-square value is greater than the critical value for both Methods of drug disposal and storage condition of medicines
at P-value 0.001*. Hence, the researcher can reject the null hypothesis and accept the alternative hypothesis.

4 Discussion
As the above summarised pharmaceutical methods of disposal of various dosage forms and the storage practices were to be
performed as the label of the formulation. The result data revealed that more number of the population was not aware of proper
drug disposal and storage practices. The researcher assessed participant behavior concerning the disposal of drug options and
understanding of drugs and investigated participants’ attitudes and endorsements about unused drug disposal practices as
in previous studies (2,10,11). This study specifies that there is a need for proper education or awareness in patients to create
awareness regarding the disposal methods of unused medicines and expired drugs safely (12–15). Later followed the practices
after the awareness program was conducted in the study which resulted in a 51.4% increase in awareness and proper disposal
and storage based on the number of unused medications in the households which resembles previous studies (3,16,17).

As given in (Table 4) the data also statistically analyzed as its chi-square value is greater compared to the critical value at a
95% confidence interval of P-value 0.001* and it is rejected the null hypothesis.

Also, Study results determined that the population following the proper drug disposal and storage practices can be improved
by creating awareness amongst people through awareness programs that help improve both pharmaceutical and population
benefits even though the population may vary in their educational qualifications or gender across any area of the globe.

As unused medications the household possess a waste of the economy as well as chemical hazards the awareness program
helped to improve the number i.e 75.89% of the population did not possess any unused medication after the program which
was more than 24.5% hence the study also helped people save their economy, which gave solution to the previous studies (18–20).

Therapeutic potency has its important priority to show desired action which can be depleted by the improper storage
conditions which were improved by the awareness program as 93.72% population of started storing the medications as per
label which was seen in the study. As presented in (Table 4) the data also statistically analyzed as its chi-square significance is
greater than the critical value at a 95% confidence interval of P-value 0.001* and it is rejected the null hypothesis.

This study has several strengths over other previous studies as this is a funded project, the result of this project is validated
and certified by the granted university and statistical analysis was analyzed, it is significant to the data. The awareness was
created among the population and it is assessed as similar to before the awareness programme. Despite strengths, this study has
certain limitations as this study was completed within the certain time limit prescribed by the granted university.

5 Conclusion
According to this study, most of the participants (75.5%) dispose and store medicines in an improper way, which causes
disastrous results and effects. Proper medication disposal and storage methods are essential to maintain good health and a
good environment and also increase medication adherence that was achieved by awareness program. Creating awareness about
methods of drug disposal and storage reduces the risk of accidental poisoning from medicine and its contamination. Through
this study, the researcher achieved to increase in the proper drug disposal and storage practices in the study site in 97.01% of
households.
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