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Abstract

Objective: To analyze the practice of home disposal of medications
among nursing students of a public higher education institution.
Method: A descriptive-exploratory, quantitative study conducted
through an online questionnaire with 84 nursing students. Data were
collected by Google Forms and analyzed in the Statistical Package for
the Social Sciences, through descriptive and inferential statistics.
Results: The majority (90.5%) reported that they have already
discarded medications, especially analgesics (71.4%), and made the
incorrect disposal of the medications together with household waste.
There was a lack of knowledge about the place for collection of expired
medications by most students, and lack of instructions on proper
disposal. It was observed that most of the research participants
highlighted that they would return medications, expired or useless, to
pharmacies or health establishments and that it is necessary to disposal
them differently from ordinary waste. Conclusion: The practice of
home disposal of medications among nursing students at a public
higher education institution is unsafe.

Descriptors: Pharmaceutical Preparations; Nursing students;
Environment; Environmental health.

Whats is already known on this?

Disposal of medications at home is predominantly carried out in an unsafe manner
among the general population, which can cause serious risks to the environment and
human health.

What this study adds?
Medication disposal at home among nursing students is predominantly unsafe, but
they have knowledge about the damage to human health and to the environment.
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Resumo

Objetivo: Analisar a pritica de descarte domiciliar de
medicamentos entre estudantes de enfermagem de uma instituicio
de ensino superior piiblica. Método: Estudo descritivo-
exploratério, quantitativo, realizado por meio de questiondrio
online, com 84 estudantes de enfermagem. Os dados foram coletados
pelo Google Forms e analisados no Statistical Package for the Social
Sciences por meio de estatistica descritiva e inferencial.
Resultados: A maioria (90,5%) refere que ji descartou
medicamentos, sobretudo analgésicos (71,4%), e o descarte
incorreto, com o lixo domiciliar. Verificou-se desconhecimento
acerca de local para coleta de medicamentos vencidos pela maioria
dos estudantes, bem como auséncia de instrucoes sobre descarte
adequado. Observou-se que grande parte dos participantes da
pesquisa destacou que retornaria medicamentos, vencidos ou sem
utilidade, para as farmdcias ou estabelecimentos de saiide e que é
necessdrio descartar de forma diferenciada do lixo comum.
Conclusao: A pritica domiciliar de descarte de medicamentos entre
estudantes de enfermagem de uma instituicdo de ensino superior
ptiblica é insegura.

Descritores:  Preparaces  Farmacéuticas;,  Estudantes  de
Enfermagem; Meio Ambiente; Satide Ambiental.

Resumén

Objetivo: Analizar la prictica de desecho domiciliario de
medicamentos realizado por estudiantes de enfermeria de una
institucion piiblica de ensefianza superior. Métodos: Estudio
descriptivo-exploratorio, cuantitativo, realizado a través de un
cuestionario en linea, con 84 estudiantes de enfermeria. Los datos
fueron recolectados usando Google Forms y analizados usando el
Paquete Estadistico para Ciencias Sociales, con estadistica
descriptiva e inferencial. Resultados: La mayoria (90,5%) relato
que ya habia desechado medicamentos, especialmente los analgésicos
(71,4%), y la eliminacion efectuada incorrectamente junto con los
desechos domésticos. La mayoria de los estudiantes desconocia dénde
se hacia la recolecta de medicamentos vencidos y carecian de
instrucciones sobre como desecharlos correctamente. La mayoria de
los participantes de la investigacion destacaron que devolverian los
medicamentos vencidos o inservibles a las farmacias o
establecimientos de salud y que era necesario disponer de ellos de
manera diferente a los residuos comunes. Conclusién: Es insegura
la prictica de eliminacién domiciliaria de medicamentos entre
estudiantes de enfermeria de una institucion publica de educacion
superior.

Descriptores: Preparaciones Farmacéuticas;, estudiantes de
enfermeria; Medio ambiente; Salud Ambiental

INTRODUCTION

Advances in the field of technology, especially in the health area, enabled technological
development in several areas, especially the mechanization of the pharmaceutical and medical industry,
which increased the amount of medications available for large-scale distribution, marketing and, mainly,
consumption.®

The use of medications is a practice that has been increasingly consolidated in contemporary times,
since the culture of medicalization and the technological strengthening of the pharmaceutical industry
drive, through advertising and/or marketing, people to consume these substances, often irrationally,
consequently storing in their homes and despising expired or disused medications in an inappropriate
place.®

With the improper disposal of medications, especially in common waste or in the sewage network,
contamination of the soil, surface waters such as rivers, lakes and oceans and also groundwater can occur.®
4 These chemicals, when exposed to adverse humidity conditions such as temperature and light, can turn
into toxic substances, affecting the balance of the environment and altering biogeochemical cycles, as well
as interfering with webs and food chains.®

Although there are studies on the knowledge and practice of safe disposal of medications, there is
a scarcity on the knowledge and practice of disposal among health students, such as nursing students.®)
Therefore, it is important to know the practice of this group in order to assist in the elaboration of
educational programs, guidelines and strategies to combat the practices of inappropriate medication
disposal. In this sense, this study questions “what is the practice of home disposal of medications among
students of the nursing course of a higher education institution (HEI) in Piaui?” and aims to analyze the
practice of home disposal of medications among nursing students of a public higher education institution.

METHODS

This is a descriptive-exploratory research, with a quantitative approach, carried out in a medium-
sized city in the State of Piaui, which had as a scenario a higher education institution (HEI). Currently the
campus of the aforementioned HEI has ten courses, between bachelor's degree and undergraduate degree;
it is noteworthy that only the Bachelor's degree in Nursing was addressed in this study. In order to ensure
greater adequacy of the study, the Strengthening the Reporting of Observational Studies in Epidemiology
(STROBE) cross-sectional studies of the EQUATOR Network was used to guide and develop the research.©
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The study population consisted of all 84 nursing students enrolled in the public HEI, located in the
municipality of Floriano-PI. We included only those students regularly enrolled in the course and who had
regular attendance and, as an exclusion criterion, those who did not have access to the internet, those who
answered the questionnaire incompletely and those who did not answer the questionnaire after two search
attempts. The sample was a census, composed of 84 nursing students.

For data collection, the online questionnaire was sent to the Bachelor of Nursing students of the
HEI, via institutional email and/or instant messaging application, with the following attachments: the
invitation requesting participation in the research, the objectives of the study, purpose, in addition to the
data collection instrument and other information about the research, the Informed Consent Form (ICF), in
Portable Document Format (PDF), and the link to access the online questionnaire in Google Forms, the
means used for data collection. It is noteworthy that the link gave access to the ICF, initially, and after
agreeing to participate, the student had access to the study questionnaire, which contained questions with
multiple alternatives and related to the theme of the study.

The data were exported from Google Forms to the Microsoft Excel® spreadsheet and analyzed in the
Statistical Package for the Social Sciences, version 20.0. For data analysis, the usual descriptive statistical
procedures were used, such as absolute (n) and relative (%) frequency distribution, means and standard
deviation. In the bivariate analysis, Fisher's exact test was used to verify the association between
sociodemographic and school variables and the correct disposal of medications. The level of significance
was set at p <0.05.

This study complied with all ethical requirements of Brazilian resolutions on research with human
beings”) and on research procedures in a virtual environment.® It is noteworthy that this study was
approved by the Research Ethics Committee of the State University of Piaui, with opinion number
5,294,319.

RESULTS

It was found that most students (60.7%) had already attended the environmental health course.
Regarding the profile, the majority were female (77.4%), single (80.3%), brown (60.7%), had a family income
of up to one minimum wage (39.3%) and a mean age of 24.9 years (SD 6.7) (Table 1).

Table 1. Characterization of nursing students from a public higher education institution in Floriano, Piaui, Brazil,
2022. (n= 84). Floriano, Piaui, Brazil, 2022.

Variables n % Mean = SD
Attended the environmental health course
Yes 51 60.7
No 33 39.3
Age (years)
Up to 20 16 19.0 249 +6.7
21to 25 48 57.1
26 to 30 10 11.9
More than 30 10 11.9
Sex
Male 19 22.6
Female 65 774
Marital status
Single 70 83.3
Married /common-law married 14 16.7
Race and/or color
Brown 51 60.7
Black 17 20.2
White 16 19.0
Family income (minimum wages)
Uptol 33 39.3
1to2 28 33.3
2to5 20 23.8
5to0 10 3 3.6

Source: Authors' elaboration.
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Regarding the use of medications, it was identified that the majority of students: had medications
at home (97.6%) and did not continuously use medication (69.0%). Regarding disposal, most reported:
having discarded medications (90.5%), especially analgesics (71.4%), discarded liquid and capsule
medications along with household waste (81.0%) (Table 2).

Table 2. Practices of consumption, disposal and destination of medications of nursing students from a public higher
education institution in Floriano, Piaui, Brazil, 2022. (n= 84). Floriano, Piaui, Brazil, 2022.

Variables

Has medications at home

Yes 82 97.6
No 2 2.4
Discarded medications*

Antibiotics 30 35.7
Analgesics 60 714
Vitamins 31 36.9
Anti-inflammatories 37 44.0
Psychopharmaceuticals 2 24
Antihypertensives. 7 8.3
Others 9 10.7
Observes the aspect/appearance of the medication before using it

Yes 74 88.1
No 10 11.9
Makes use of some continuous medication

Yes 26 31.0
No 58 69.0
Has already discarded some medication

Yes 76 90.5
No 8 9.5
Action taken when liquid medications are past the expiry date*

Disposal next to household waste 68 81.0
Disposal in the sink 23 274
Disposal in the toilet 11 13.1
Return to pharmacy 3 3.6
Return to the basic health unit or other health establishment 2 24
Perform burning - -
Disposal in the sewer 2 2.4

Action taken when capsule/tablet medications are past the expiry date*
Disposal next to household waste 70 83.3
Disposal in the sink 6 7.1
Disposal in the toilet 11 13.1
Return to pharmacy 3 3.6
Return to the basic health unit (BHU) or other health establishment 2 24
Perform burning 1 1.2
Disposal in the sewer 2 2.4

Source: Authors' elaboration.
*Multiple Response

Regarding knowledge about environmental legislation, it was observed that the majority: does not
know a place that collects expired medications (97.6%), never received instructions on proper disposal
(73.8%), highlights that, most probably, would return expired medications for correct disposal in
pharmacies or health establishments (92.9%), and believes that it is necessary to dispose of common waste
differently (84.5%), as well as that consumers (81.0%) should have greater responsibility in the correct
destination of medications, and that medications can be part of logistics (69.0%) (Table 3).

Table 3. Knowledge about environmental legislation of nursing students from a public higher education institution
in Floriano, Piaui, Brazil, 2022. (n= 84). Floriano, Piaui, Brazil, 2022.

Variables
Do you know a place that collects used or expired medications?
Yes 2 24
No 82 97.6
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If a medication receiving program were implemented in local pharmacies or health establishments, how likely
would you be to return your expired or unused medications to these locations for the correct destination?

Very likely 52 61.9
Likely 26 31.0
Unlikely 6 71
Have you received any instructions on the proper disposal of medications?

Yes 22 26.2
No 62 73.8
Is it necessary to dispose of medications differently from ordinary waste?

Yes 71 84.5
No 1 1.2
I don't know 12 14.3
Can the incorrect disposal of medications cause impacts on the health of the population?

Yes 84 100.0
No - -
Can improper disposal of medications cause pollution of water, soil, air and the environment in general?

Yes 84 100.0
No - -
Who has any kind of responsibility in the correct destination of medication?*

Consumers 68 81.0
Merchants 41 48.8
Government 53 63.1
Distributors 37 44.0
Manufacturers 43 51.2
Importers 14 16.7

Knowing that Reverse Logistics consists of the return of certain types of waste to the business sector for correct
disposal, in your opinion, are medications subject to this system?

Yes 58 69.0
No 9 10.7
I don't know 17 20.2
Source: Authors' elaboration.
*Multiple Response.

Table 4 shows that the family income variable presented a statistically significant difference
(p=0.036) with the correct disposal of liquid medications.

Table 4. Correct disposal of liquid medications from nursing students at a public higher education institution in
Floriano, Piaui, Brazil, 2022. (n= 84). Floriano, Piaui, Brazil, 2022.
Proper disposal

Liquid medications
Variables Yes (n=1) No (n=83)
n (%)
Attended the environmental health course
Yes 1 (100.0) 50 (60.2) 1.000
No - 33 (39.8)
Age (years)
Up to 20 - 16 (19.3) 1.000
21t025 1 (100.0) 47 (56.6)
26 to 30 - 10 (12.0)
More than 30 - 10 (12.0)
Sex
Male - 19 (22.9) 1.000
Female 1 (100.0) 64 (77.1)
Marital status
Married - 7 (8.4) 1.000
Single 1 (100.0) 69 (83.1)
Common-law marriage - 7 (8.4)
Race and/or color
White - 16 (19.3) 1.000
Black - 17 (20.5)
Brown 1 (100.0) 50 (60.2)
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Family income (minimum wages)

Upto1l - 33 (39.8) 0.036
1to2 - 28 (33.7)

2t05 - 20 (24.1)

51t010 1 (100.0) 2 (24)

Source: Authors' elaboration.

It is verified that the family income variable presented a statistically significant difference (p=0.049)
with the correct disposal of capsules/tablets (Table 5).

Table 5. Correct disposal of capsules and tablets from nursing students of a public higher education institution in
Floriano, Piaui, Brazil, 2022. (n= 84). Floriano, Piaui, Brazil, 2022.
Proper disposal capsules/tablets

Variables Yes (n=3) No (n=81) p-value

n (%) n (%)

Attended the environmental health course

Yes 1(33.3) 50 (61.7) 0.460

No 2 (66.7) 31 (38.3)

Age (years)

Up to 20 - 16 (19.8) 0.629

21to 25 2 (66.7) 46 (56.8)

26 to 30 1(33.3) 9(11.1)

More than 30 - 10 (12.3)

Sex

Male 1(33.3) 18 (22.2) 1.000

Female 2 (66.7) 63 (77.8)

Marital status

Married - 7 (8.6) 1.000

Single 3 (100.0) 67 (82.7)

Common-law marriage - 7 (8.6)

Race and/or color

White - 16 (19.8) 0.773

Black - 17 (21.0)

Brown 3 (100.0) 48 (59.3)

Family income (minimum wages)

Uptol 2 (66.7) 31 (38.3) 0.049

1to2 - 28 (34.6)

2to5 - 20 (24.7)

5to 10 1(33.3) 2 (2.5)

Source: Authors' elaboration.

DISCUSSION

Modern society has gone through great evolutionary processes and its relationship with the
environment has always been guided by great challenges and problems. The unbridled population increase
has caused the environment to suffer the negative impacts of a fully advanced world. In addition to the
population increase, the emergence and growth of industries, which added even more to environmental
degradation, especially pharmaceuticals.®)

With the analysis of the results, it is verified that most participants have already attended the
Environmental Health course, and even so, it is observed that there is irregular disposal of medications.
The findings are similar to a study carried out with the academic community of the federal university of
Rio Grande do Sul, in which most of the target audience, regardless of the teaching unit, degree of
environmental knowledge or who have already taken courses related to the subject, reports that they
discard in common waste, which allows us to infer that the lack of knowledge is not the triggering factor
for the practice of disposal.(19

In this study, with regard to family income, most students stated that they had an income of up to
one minimum wage, a dissonant result from a study conducted with 682 undergraduates, in which the
students' income range was between two and four minimum wages. It was also observed that income
was significantly statistically associated with correct disposal, as well as the finding of a study carried out
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with the population of Brasilia,(1? assuming the need to promote education, information and awareness of
the risks of incorrect disposal.(2

Most of the nursing students in this study had medications at home, even if they do not make
continuous use, findings that corroborate with a study conducted in Saudi Arabia, which had as
participants students of pharmacy and nursing,® in Nepal, with students of medication and dentistry,3)
and another conducted in Campo Grande (MT), with university students from various areas.(¥) This
practice is common in several countries of the world, in which the culture of maintaining “homemade mini-
pharmacies” (household stock of medications) prevails, which promotes the irrational consumption of
medications, favoring self-medication, the occurrence of accidents and the accumulation of various
chemicals inside the home.® It is suggested to guide the population on the risks of medication without
medical guidance through educational programs, enhancing the harms of self-medication.

In addition, the storage of medications, most of the time, in easily accessible places and with the
lack of guidance from those responsible and those who have knowledge about medications, are factors that
contribute to the high rates of intoxication and self-medication, especially in children, as many medications
are sweet and colorful, which can attract the attention of the child, and promote ingestion when a
responsible person is not present.(0

In this study, the largest portion reported that they have already discarded medications, and
analgesics were the most frequently reported medications. Similar result to the study carried out with
individuals living in 348 households in Picos-PL® in which the same medication class was predominant in
the home disposal of medications. This is due to the fact that analgesics are among the most used
medications worldwide, often prescribed for pain relief, common in everyday life, such as headache and
myalgia.(%

As for the place of disposal, most of them discarded medications in the domestic garbage, which
was also found in a study in Saudi Arabia, in which the majority of nursing students also discarded unused
and expired medications in the domestic garbage.® This reality was also recorded in national studies,
carried out with university students from various areas( and with the academic community of a federal
university in Rio Grande do Sul.(9 Thus, it is observed that, despite being students of health courses, in
which greater awareness would be expected in relation to the disposal of medications, they have this
practice that can cause damage to the environment and health, which makes it necessary to adopt further
clarifications.(0)

All students in this study pointed out that the inappropriate destination of medications can cause
harm to the environment, a finding that corroborates an international study by Saudi Arabia.® This fact
corroborates the literature, since the disposal of medications in household waste directly affects the
environment, mainly due to the fact that the medication has several chemicals that make it conducive to
contamination of the intended place and many living beings that are around it.(14

When discarded in inappropriate places, expired or unused medications can cause soil and water
contamination. These medications dissolve and can become pollutants that reach the soil, the water table,
the rivers and the atmosphere, in addition to becoming risks to the environment and health, when they
come into contact with humans and animals.(1® To this end, the aforementioned risks must be well
disseminated by society, and public policies must be reinforced in this regard.

Regarding the program for the return of expired or useless medications, 92.9% of students stated
that they would return these medications to pharmacies or health establishments. This system, known as
reverse logistics, in Brazil there is still no regulation or program that determines the collection of expired
medications in homes, and, by convention, the reverse logistics system is used, which places the producer
as legally responsible for the disposal of medications.® Therefore, educational strategies and awareness of
society are essential, because regardless of the investment applied to the treatment of medication waste
and its correct destination, the system will be inefficient if the population is not aware of the collection
points, as well as the harms of incorrect disposal. (7).

The limitations in this research are related to the fact that there may have been some information
bias, considering that participants should remember some aspects related to practices performed in the
past. As for the contributions of this study, the collaboration for environmental health stands out, in view
of which it was possible to identify the development of an unsafe practice of home disposal of medications
by nursing students, which enables the reflection of society for the promotion of environmental awareness
and also the development of educational actions on safe home disposal of medications with nursing
students and the population in general.
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CONCLUSION

The home practice of medication disposal among nursing students of a public higher education
institution is unsafe, considering that the place most cited by students for the disposal of liquid formulas
and capsules was domestic waste. It is noteworthy that, even doing the home disposal of medications
inappropriately, students have knowledge about damage to human health and the environment, possibly
performing this practice because they do not know a place that collects expired medications and because
they have never received instructions on proper disposal.

In this sense, the importance of guiding nursing students and the general population regarding the
correct way to dispose of medications is highlighted, as well as emphasizing the damage that this practice,
when performed inappropriately, can entail to the environment and human health.
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