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ABSTRACT

Background: Drugs are procured by the consumers from different sources. But most of the time it is in excess of the
requirement, or not consumed completely. These unused drugs are disposed in a wrong manner which can lead to
harmful effects on the environment. This study was to check the knowledge and practice by medical students.
Methods: It was cross sectional observational study involving different batches of medical students by giving a semi-
structured questionnaire.

Results: A total of 165 participants (72 males, 93 females) from different batches of MBBS, predominantly 1st and
2nd year. Majority of them are aware of the term eco-pharmacology 70 (91%) and environmental effects 86 (06%).
The most common mode of procurement is with prescription and possesses more than 50% of the expired drugs.
Throwing back into the dustbin was the mode of disposal.

Conclusions: There is poor knowledge of drug disposal behaviour. Sufficient training should be given to the medical

students to protect the ecosystem.
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INTRODUCTION

Eco-pharmacology is a new concept and an emerging
science which deals with the pharmaceuticals in
environment (PIE) and the adverse impact of the
pharmaceutical active ingredients on the environment.?
Pharmaceuticals and personal care products include
thousands of chemicals that make up fragrances,
cosmetics and veterinary medicines but a category of
drugs known as ‘over the counter drugs’ are also included
in this list.2

Studies have shown that households either threw the
materials in the garbage or rinsed them down the toilet or
sink. Over 7% did not dispose their unused medications,

creating a household stockpile that may lead to accidental
or deliberate wrongful ingestions.3*

Drugs are usually water soluble and therefore find their
way into the sewage. This has added an altogether new
dimension of  ecopharmacology.® Pharmaceutical
ingredients are excreted either as parent compound or
metabolites from patient into the environment which can
enter food chains and concentrate as they move upward
into larger predators.*®

Self-medication practices are more prevalent in India
approximating 53.57% with NSAID’s and anti-allergic
drugs most frequently utilized for headache and cold.” In
addition, in a country like India which has no particular
definition for over the counter drugs in its laws, the
control on drugs that can be bought by the common man
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is very sparse. Even antibiotics can be bought without a
prescription.®

Awareness about drug disposal and its effects among the
medical students is less researched. Hence there is a
serious need for more comprehensive studies and
programmes to educate the masses on proper methods of
drug disposal

Obijective

To analyze the awareness among medical students across
different stages of medical education on eco-
pharmacology and disposal practices.

METHODS

This was a cross sectional questionnaire-based study
conducted at Sri Siddhartha Medical College, Tumkur
after obtaining prior approval from the ethics committee
during the period from February to April 2020.

The participants are medical students from different
phases were enrolled into the study after taking informed
consent. A semi-structured questionnaire was developed
after reviewing the literature to assess the subjects’
knowledge about eco pharmacology and drug disposal
methods. It consists of demography as part A and
knowledge questions in part B. Only completed
questionnaire were used for analysis. The data obtained
were entered in Microsoft excel and analyzed using
statistical software. The results are given in descriptive
statistics.

RESULTS

A total of 165 participants belonging to different phases
of MBBS responded to the questionnaire with majority
from 1%t and 2" phase 89.09%. Males were 72 with mean
age of 19.85+1.57 and females were 93 with a mean age
of 19.81+1.15 (Table 1).

Table 1: Distribution of participants by age and batch

of MBBS.

Variables Male Female Total

N (%) N (%) N (%)
Age (in years)
18-26 72 (43.6) 93 (56.3) 165 (100)
Year of study
1t MBBS 29 (40.28) 42 (45.16) 71 (43.03)
2"MBBS  37(51.39) 39 (41.94) 76 (46.06)
3%,4%nd o gaa 19(1200) 18 (10.90)
intern ' ' '

Among them 117 (70.91%) were aware of the term eco-
pharmacology which they are aware from the school level
(24.79%), college (18.8%), MBBS (54.70%) and others
(1%). Majority of them were aware of the environmental

effects (n=136, 86.06%). Respondent’s awareness
regarding the effect on the environment is shown in
(Figure 1).
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Figure 1: Participants awareness of improper drug
disposal on environment.

Figure 2 expresses the knowledge of the participants’
regarding different methods of disposal of unused drugs.
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Figure 2: Participants awareness on different methods
of drug disposal.

The drugs which are available with the respondents were
mainly obtained through prescription from the pharmacy
(n=155, 48.7%) and the least was through online
purchase (n=28, 8.8%). Most of the drugs which were
available with them mainly belonged to antibiotics
(n=122, 18.15%), analgesics (n=136, 20.24%) and
antipyretics (n=120, 17.86%) (Table 2).

The number participants responded that purchased drugs
were used only in 41 (24.85%) and had unused drugs up
to 10 with them (n=102, 82.25%), out of which 54% of
them were expired. Sadly, it was found that majority of
them 82.42% threw them into dustbin for open disposal
and just 13.33% returned back to pharmacy. They were
not aware of classifying before its disposal (Table 3). The
striking response was that they want to introduce this as a
part of MBBS curriculum.
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Table 2: Different types of drugs procured and available.

| Tvpe of dr Male Female Total
ype ot drugs N (%) N (%) N (%)

Antibiotics 55 (18.46) 67 (17.91) 122 (18.15)
Anti-pyretic 57 (19.13) 79 (21.12) 136 (20.24)
Analgesics 50 (16.78) 70 (18.72) 120 (17.86)
Anti-inflammatory 33 (11.07) 38 (10.16) 71 (10.57)
Anti-histamine 34 (11.41) 29 (7.75) 63 (9.38)
Anti-diarrheal 34 (11.41) 44 (11.76) 78 (11.61)
Antiemetics (for vomiting) 34 (11.41) 45 (12.03) 79 (11.76)
Other 1(0.34) 2 (0.53) 3(0.45)
Total 298 (100.00) 374 (100.00) 672 (100.00)

*This is a multiple response question. Total count will exceed total cases.

Table 3: Participants practice pattern of unused drug disposal.

Question Response

Yes

Did you use all the purchased drugs

If no, how many unused drugs do
you have at home?

In this, how many of these drugs are
expired?

How do you dispose of the drugs at
home?

No

Total

0-5

5-10

10-15

15 or more
Total

0-5

5-10

10-15

15 or more

Don’t know/have not

checked
Total

Throw in dustbin
Flush down toilet
Return to pharmacy

Other
Total
. . Yes
Do you classify the different types of
. No
drugs that you own before disposal? Total

Male Female Total |
N (%) N (%) N (%)
21(29.17) 20 (21.51) 41 (24.85)
51 (70.83) 73 (78.49) 124 (75.15)
72(100.00)  93(100.00) 165 (100.00)
26 (50.98) 35 (47.95) 61 (49.19)
15 (29.41) 26 (35.62) 41 (33.06)

3 (5.88) 6 (8.22) 9 (7.26)

7 (13.73) 6 (8.22) 13 (10.48)
51(100.00)  73(100.00) 124 (100.00)
22 (43.14) 43 (58.90) 65 (52.42)

2 (3.92) 0 (0.00) 2 (1.61)

0 (0.00) 1(1.37) 1(0.81)
1(1.96) 1(1.37) 2 (161)

26 (50.98) 28 (38.36) 54 (43.55)
51(100.00)  73(100.00) 124 (100.00)
56 (77.78) 80 (86.02) 136 (82.42)
1(1.39) 3(3.23) 4(2.42)

14 (19.44) 8 (8.60) 22 (13.33)
1(1.39) 2 (2.15) 3(1.82)
72(100.00)  93(100.00) 165 (100.00)
29 (40.28) 25 (26.88) 54 (32.73)
43 (59.72) 68 (73.12) 111 (67.27)
72(100.00)  93(100.00) 165 (100.00)

DISCUSSION

In our study almost 71% of the participants were aware of
eco-pharmacology which they have been learnt over a
period from school to medical college including their
hazards on environment. These pharmaceutical
ingredients are excreted either as parent compound or
metabolites from patient into the environment which can
enter food chains and concentrate as they move upward
into larger predators.*®

Improper disposal of unused drugs can affect almost all
the creatures leading to water contamination, damage to
animals, aquatics, birds and intestinal flora. Food chain is

also affected with contamination of milk. Several studies
have already showed the effects on aquatic and
amphibian wild life, multi drug resistance and
vultures.*8°

Most of the drugs which were available with them were
obtained with prescription from the pharmacist only
similar to study conducted by Shubha et al whereas there
was some amount of drugs purchased online too.> Among
them analgesics, antipyretics and antibiotics were the
most frequently used drugs which are also the common
group of drugs consumed by the people of US.510.11

Only one quarter of the purchased drugs were used. And
nearly 83% of them had upto 10 unused drugs with half
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of the bulk being expired. The respondents were poorly
aware of the method of disposal and classifying before
being disposed in the landfill. This is persistently seen in
previous studies also and has not brought any change in
the system of education.>*?% Only a small percentage of
participants opined of giving it to pharmacy back.

Though a number of regulatory bodies like the FDA and
the European union have set some cut-off limit for
environmental concentration of drugs, no actual testing is
conducted after a drug is marketed to see if the
environmental concentration was estimated correctly.®

Introduction of this awareness regarding drug disposal
into the present curriculum can bring about a big change.
Eco-pharmacovigilance can be introduced in the new
CBME curriculum being rolled out by Medical Council
of India

CONCLUSION

To conclude, medical students are aware of eco-
pharmacology and the damages it can do to the
ecosystem. Inspite of previous studies also showing the
same pattern, nothing much has been done. Adequate
training by introducing this as a part of curriculum can
bring an expected change.
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