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INTRODUCTION

Brazil is one of the largest consumers of medicines 
around the world, it is in seventh place in the worldwide 
rank (Alvarenga, Nicoletti, 2010; Ramos et. al., 2017). 
This is part of the process of health’s medicalization and 
medicamentation. This fact represents a perspective from 
global growth that has incorporated the pressure of the 
pharmaceutical industry in the drug’s commercialization 
and, consequently, in the use of medicines. Additionally, 
the Brazilian culture is grounded in prompt care and not 

preventive care, which has corroborated to inappropriate 
use of medicines (Brasil, 2018).

In this trivialization’ scenario of medicines 
consumption by Brazilian society, it is highlighted 
that there are policies that strengthen the access to 
prescription medicines but confront the medicines 
logistics as a whole due to several factors, including 
cultural and professional features (Brasil, 2014). That is 
summarized in set rules and conceptions constituting the 
Pharmaceutical Services, which predicts a guaranteed 
provision to access quality medicines and the promotion 
of Rational Drug Use (RDU) (Ribeiro et al., 2021). 
However, the policies have not been strong enough 
to stop the inappropriate use of medicines and their 
exaggerated consumerism by society (Magalhães,  
Mol, 2013).
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Unified Health System (SUS) spent around US$ 
5 billion on medicines in 2016, but since 2010 the 
annual investment in these products had increased by 
about 30% (Vieira, 2018). In a report by the Federal 
Comptroller General, it was presented that eleven states 
and the Federal District discarded about US$ 4 million in 
medicines between 2014 and 2015, the main reason was 
the expired and incorrect storage of medicines. Brazil 
occupies sixth place in the ranking of the market for 
medicines (Carneiro, 2011). However, according to the 
Association of the Pharmaceutical Research Industry 
(Interfarma) the market should turn over US$ 44 
billion in medicines in 3 years, displacing Brazil to the 
fifth position in the ranking until 2023 (CRSP, 2017). 
According to National Health Surveillance Agency 
(ANVISA-Brazil), there is an estimate that about 10,000 
and 28,000 tons of medicines are thrown away every 
year by consumers, which had been highlighted as a 
wide problem for public health policies (ICTQ, 2019; 
Bellan et al., 2012). 

In fact, the background of the consumption of 
medicines in Brazil, besides culminating medication 
losses in the logistical management of Pharmaceutical 
Services, also is accountable for increasing the number 
of medicines in “home pharmacies”, and many medicines 
expire or become disuse objects, thus propitious 
to be disposable. In this way, the disposal of these 
pharmaceutical products occurs, in great part, of the 
inappropriate way and in an amount capable to generate 
a wide impact on the environment (Quadra et al., 2019).

Efforts are needed to change this reality, becoming 
by population awareness for reducing the impact caused 
by the incorrect disposal of medicines. In this sense, the 
Decree 10338 of 2020 regulates from the structuring to the 
operationalization of medicines reverse logistics system 
of expired or in disuse. This applies only to medicines 
that are exclusive to human use. In this logistics, there 
are assignments for all actors in the medication chain: 
manufacturers, importers, distributors, traders, and 
consumers (Brasil, 2020).

In addition, expired medicines from health services 
are regulated by the National Health Surveillance Agency 
(ANVISA), as public as private pharmacies, Resolution 

of Collegiate Board of Directors nº222/2018. Therefore, 
the responsibility for such residues remains unchanged 
and reinforced, now, with the task of managing reverse 
drug logistics (Brasil, 2018).

Nonetheless, these regulations are still insufficient in 
view of society’s habits, is important stewardship along 
with society for fighting the waste of public funds and 
reducing the environmental impact (Ribeiro et al., 2021). 
Furthermore, there are obstacles to be overcome, one 
of them is the absence of health educational actions in 
society, the consequences of various health problems as 
problems that directly and indirectly compromise the 
quality of life, not only of medicines users but in the 
whole Brazilian populations because we are vulnerable 
to accidental intoxications and important impacts as to 
contamination of water, soil, and damages to biomes (Iob, 
Camillo, Petry, 2013).

In this context, there is a need to delineate the 
characteristics of the main actors and scenarios in 
reverse logistics facing the use of medicines and a 
home pharmacy. Thus, becomes evident to necessary 
understanding of the scope of the educational activities 
for planning them so that the process of medicines reverse 
logistics works well established (Ribeiro et al., 2021). 
This study aimed to promote health education for the 
correct disposal of medicines and to assess the disposal 
profile of medicines by the population including the costs 
generated.

MATERIAL AND METHODS

Study design

This is an inquiry descriptive study, started in 
September 2019. The sampling was carried out for 
convenience given the normal flow of services offered by 
the teaching pharmacies. In this way, it included customer 
patients at pharmacies, students, and employees. The 
inclusion criteria for the analysis of the data were defined 
as: population linked to the pharmacy, as well as its users 
and members of the Campus University; and exclusion 
criteria: individuals with incomplete data on the registration 
form; the disposal represented by a legal entity.
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Study Location

The University Pharmacy (FU-UFJF) of UFJF 
is a practice scenario for undergraduate and graduate 
students, research and extension projects also, professional 
training, and provision of services such as dispensing, 
care pharmaceutical, and homeopathic and allopathic 
manipulation. The FU-UFJF serves users of the SUS 
in the western district of Juiz de Fora. The pharmacy 
provides service to an average of 90 daily prescriptions 
and attends an average of three to six patients in 
pharmaceutical consultations per day. The University 
Pharmacy of (FUUSP-RP) offers the same services as FU-
UFJF, except for homeopathic manipulation. In addition, 
it has industrialized products for sale and not for SUS 
service. The FUUSP-RP has an average of 40 service 
orders per day, with 60 prescriptions fulfilled, and an 
average attendance of 2 daily patients in the clinic.

Disposal service: pilot project

The medicines disposal program started in October 
2017 at FUUSP-RP and in September 2019 at FU-UFJF. 
The program had a Health Education service, which aimed 
to sensitize the community to awareness of medicines 
disposal. Concurrently, the user was presented with the 
medicine disposal device, and furniture. Sequentially, 
information on logistics service for the correct disposal 
of medicines was given and, personal and medicines data 
were collected and recorded. Furthermore, personalized 
segregation and disposal furniture has been available 
to users divided between the categories: solids, semi-
solids and liquids, packaging / instructions and spray. 
Each category was classified on a Universal code as 
it is requested by the United Nations (UN) for each 
transported category of product, UN number (each 
class, solid, liquid and flammable, with its UN code 
3249, 1851 and 3248, respectively), segregated in specific 
disposal bags for each material and, therefore, proceeded 
to the outsourced collection for correct disposal in the 
municipality. The entire process was established in the 
Health Services Waste Management Plan (PGRSS) 
in both pharmacies, counting the due documentation 
required by current legislation.

Initially, pharmacy users were exclusively 
approached with the delivery of material and guidance 
on the correct disposal of medication at the time they were 
looking for a pharmacy to use their services. There is also 
an information folder, posted at the pharmacy, about the 
importance of the correct disposal of medicines.

Data collection and variables searched

At the moment that the user arrived with the 
medicines to be discarded, he was welcomed and 
oriented about the health risks involved, sequentially, 
the collection of information related to the discard. 
For this, a questionnaire with closed questions was 
applied to each user who sought the service in order to 
contemplate the following variables to be analyzed: age, 
sex, education, source of information, place of purchase, 
prescription, continuity of use, and reason for disposal. 
It is noteworthy, that the data referring to costs were 
obtained by consulting the Medicines Price Ceiling Table 
(CMED) of ANVISA, version April 2020.

Data collection was performed over six months, 
from September 2019 to February 2020. A pre-structured 
spreadsheet was applied to collect sociodemographic 
information (gender, education, and age), and information 
related to discarded drugs such as quantity, dosage, 
pharmaceutical form, and cost. Medicines discarded were 
classified by the Anatomical Therapeutic Chemical (ATC) 
systematization to identify the anatomical group (http://
www.whocc.no/atc_ddd_index/) (WHO, 2020).

Data analysis

The obtained data were tabulated in the Microsoft 
Excel 2016 program and analyzed using the statistical 
software MINITAB® v17, considering the significance 
level of 5% and test power above 80%. Descriptive 
statistics performed for continuous variables measured 
the summary and dispersion measures: mean, standard 
deviation, median, minimum, maximum, mode, and 
modal number. For the categorical variables, the absolute 
number and frequency were measured.

Simple binary logistic regression analysis was 
used using a dependent variable “disposal site” with the 
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FIGURE 1 - Study participants according to the inclusion and exclusion criteria.

Caption: FU-UFJF = University Pharmacy at the Federal University of Juiz de Fora; FUUSP-RP = University Pharmacy of the University 
of São Paulo, Ribeirão Preto.

options: correct and incorrect. The answer “Correct” 
was fixed in the regression, and it was understood as 
the disposal in pharmacies that comply with legislation 
for medicines reverse logistics or pioneers in disposal 
systems with a correct destination for pharmacological 
waste. The “incorrect” answer was used to classify the 
other disposal sites, such as: toilets, common garbage, 
and environment, among others.

The independent variables were adjusted for the 
answer with the highest association value. A Pearson 
analysis was also performed to assess a correlation 
between variables. In addition, analyzing Odds Ratio 
(OR) was made by using logistic regression and 95% 
confidence interval (IC 95%).

The t- student test for independent samples was run 
to compare the means of the continuous variable of age 
and drug costs between two groups of analyzes, FU-
UFJF and FUUSP-RP. The null hypothesis referred to 
as averages for both groups were equal. For categorical 
variables, the chi-square test was run to verify the 
difference between the proportions of the categories for 
the Institutional variables of the scenarios FU-UFJF and 
FUUSP-RP.

As the monetary values for the cost evaluation, it 
was used Index for conversion of Central Bank of Brazil, 
where US$ 1 corresponded to R$ 5.41 on 30th April 2021 
(available at the site: https://www.bcb.gov.br/en).

Ethics

This study obtained the approbation from the 
Research Ethics Committee for both scenarios, release nº 
032/2017 of the Research Ethics Committee of the Faculty 
of Pharmaceutical Sciences of Ribeirão Preto - USP.

RESULTS

Of the total eligible population in this study, 191 
users were served in the discard medicines program and, 
consequently, they had guidance on health education for 
the correct disposal of medicines. However, only 183 
were eligible for data analysis, corresponding to 89 for 
FU-UFJF and 94 for USP-RP (Figure 1).
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TABLE I - Result of logistic regression regarding the correct disposal profile by the population of FU-UFJF (n = 89)

Variable Category Number
(%)

Gross
Odds Ratio
(IC 95%)

Adjusted Odds Ratio
(IC 95%))

Gross 
P-value

Adjusted 
p-value

DEPENDENT CATEGORIC VARIABLE

Disposal site

 Correct disposal * 23 (25.84) - - - -

 Incorrect 
disposal ** 66 (74.16)     

INDEPENDENT CATEGORIC VARIABLES

Sex       

 Female † 63 (70.79)  - 0.72 -

 Male 26 (29.21) 1.2874 (0.3242; 5.1130)    

Education       

 High School † 34 (38.20)  - 0.858 -

 Basic 
and Fundamental 25 (28.09) 1.5338 (0.2284; 10.2994)    

 Higher 30 (33.71) 0.8363 (0.1814; 3.8552)    

Acquisition source

 Private † 46 (51.69)   0.002 0.001

 SUS 20 (22.47) 0.0297 (0.0029; 0.3014) 0.0353 (0.0045; 0.2745)   

 Mixed 23 (25.84) 0.1967 (0.0360; 1.0746) 0.2253 (0.0467; 1.0874)   

Information source for disposal

 University 
Pharmacy † 67 (75.28)   0.005 0.006

 Social media 4 (4.49) 3.6527 (0.1488; 89.6346) 3.8742 (0.1562; 96.0902)   

 Third parties*** 7 (7.87) 2.4779 (0.2895; 21.2067) 2.8266 (0.3645; 21.9178)   

 Others 11 (12.36) 0.0188 (0.0011; 0.3324) 0.0244 (0.0015; 0.3899 )   

Form of use (Continuous use)

 No † 43 (48.31)   0.005 0.01

 Yes 35 (39.33) 0.1112 (0.0193; 0.6418) 0.1332 (0.0267; 0.6641)   

(p = 0.013), Information source for disposal (p = 0.006), 
prescription (p = 0.03), form of use (p = 0.01), acquisition 
source (p = 0.001) and also with the cost of medication (p 
= 0.0001). In the USP-RP scenario, the correct disposal 
was strongly associated with the variables: education (p = 
0.028) and age (p = 0.05) (Table I and Table II).

The total number of medicines discarded in the period 
weighed 28.5 kg and 23.3 kg and the cost was US$ 13.5 
and US$ 16.1 (R$ 72.90 and R$ 86.92) for the treatment 
and final destination to the Public Service, respectively 
for FU-UFJF and FUUSP-RP. The correct disposal at the 
FU-UFJF was strongly associated with the disposal reason 

(continues on the next page...)



Page 6/16 Braz. J. Pharm. Sci. 2023;59: e21525

Giulia de Souza Castro, Estael Luzia Coelho da Cruz-Cazarim, Marcelo da Silva Silvério, Alessandra Ésther de Mendonça, Maurílio de Souza Cazarim

TABLE I - Result of logistic regression regarding the correct disposal profile by the population of FU-UFJF (n = 89)

Variable Category Number
(%)

Gross
Odds Ratio
(IC 95%)

Adjusted Odds Ratio
(IC 95%))

Gross 
P-value

Adjusted 
p-value

 Mixed 11 (12.36) 0.0483 (0.0033; 0.7057) 0.0853 (0.0077; 0.9447)   

Disposal reason

 Quality / validity † 53 (59.55)   0.016 0.013

 Disuse 36 (40.45) 6.6099 (1.2465; 35.0504) 5.99814 (1.3438; 
26.6234)   

Prescription       

 Yes † 80 (89.89)   0.041 0.03

 No 9 (10.11) 0.0953 (0.0071; 1.2779) 0.094 (0.0080; 1.1017)   

CONTINUOUS VARIABLES

Age       

 - - 0.9893 (0.9478; 1.0325) - > 0.05 -

Number of medicines

 - - 1.0826 (0.8700; 1.3472) - > 0.05 -

Amount of medication (u)

 - - 1,0009 (0.9930; 1.0089) - > 0.05 -

Cost with medication

   0.9927 (0.9865; 0.9990) 0.9943 (0.9902; 0.9983) 0.0001 0.0001

SUS = Unified Health System; IC 95% = confidence interval with an accuracy of 95%. The categories that were fixed in the regression 
analysis to assess correlation with the correct disposal in the analysis were: Female; High school; Private; University Pharmacy; non-
continuous use; validity / quality; Prescribed.
† are the categories set for regression analysis
* correct disposal refers to pharmacies and UBS
** incorrect disposal refers to common waste and other
*** Third parties include: friends, radio and email

TABLE II - Result of logistic regression regarding the profile of correct disposal by the population of FUUSP-RP (n = 94)

Variable Category Number 
(%)

Gross
Odds Ratio
(IC 95%)

Adjusted Odds Ratio
(IC 95%)

Gross 
P-value

Adjusted 
p-value

DEPENDENT CATEGORIC VARIABLE

Disposal site

 Correct disposal * 29 (30.85)
- - - -

 Incorrect disposal ** 65 (69.15)
(continues on the next page...)
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TABLE II - Result of logistic regression regarding the profile of correct disposal by the population of FUUSP-RP (n = 94)

Variable Category Number 
(%)

Gross
Odds Ratio
(IC 95%)

Adjusted Odds Ratio
(IC 95%)

Gross 
P-value

Adjusted 
p-value

INDEPENDENT CATEGORIC VARIABLES

Sex       

 Female † 69 (73.40)  - 0.401 -

 Male 25 (26.60) 0.5827 (0.1608; 2.1112)

Education

 Higher† 64 (68.09)   0.042 0.028

 High school 29 (30.85) 0.1874 (0.0405; 0.8676) 0.1743 (0.0411; 0.7386)

 Basic and Fundamental 1 (1.06) 5.9997 (0.1895; 189.9265) 3.698 (0.1849; 73.9560)

Acquisition source

 Private † 76 (80.85)  - 0.914 -

 SUS 6 (6.38) 0.6279 (0.0532; 7.4173)

 Mixed 12 (12.77) 0.8152 (0.1701; 3.9076)

Information source for disposal

 University Pharmacy † 51 (54.26)  - 0.471 -

 Social media 12 (12.77) 0.9665 (0.1967; 4.7493)

 Third parties*** 8 (8.51) 0.2271 (0.0208; 2.4733)

 Others 23 (24.47) 1.4734 (0.4341; 5.0010)

Form of use (Continuous use)

 No † 49 (52.13)   0.116 0.151

 Yes 8 (8.51) 7.3358 (0.9224; 58.3428) 4.8137 (0.8532; 27.1599)

 Mixed 37 (39.36) 2.1874 (0.6705; 7.1362) 1.9468 (0.8532; 27.1599)

Disposal reason

 Disuse † 52 (55.32)   0.274 0.193

 Quality / validity 42 (44.68) 0.5413 (0.1769; 1.6558) 0.5125 (0.1840; 1.4279)

Prescription       

 Yes † 79 (84.04)  - 0.616 -

 No 15 (15.96) 1.4453 (0.3449; 6.0554)

CONTINUOUS VARIABLES

Age

 - - 0.9451 (0.8945; 0.9985) 0.9561 (0.9118; 1.0026) 0.04 0.05
(continues on the next page...)
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TABLE III - Number of drugs discarded and their costs according to the ATC / WHO classification

ATC No. of medication 
(%)

Mean number of drugs 
per patient (SD) Total cost Mean cost per 

patient (SD)

No. of drug 
with cost 
not found 

FU-UFJF

A 109 (19,53) 1,239 (1,77) US$ 687,242 US$ 7,809 (18,77) 14

B 9 (1,61) 0,10 (0,37) US$ 47,402 US$ 0,537 (2,35) 1

C 54 (9,68) 0,61 (1,31) US$ 648,937 US$ 7,373 (27,68) -

D 30 (5,38) 0,34 (0,87) US$ 196,205 US$ 2,229 (6,87) 3

G 12 (2,15) 0,14 (0,41) US$ 145,101  US$ 1,64 (7,39) 4

H 25 (4,48) 0,28 (0,62) US$ 91,297  US$ 1,03 (4,67) -

J 71 (12,72) 0,81 (1,05) US$ 514,499 US$ 5,84 (12,23) -

The category with the highest frequency of disposal 
was A (alimentary tract and metabolism) and the one that 
was related to the highest individual cost per discarded 
medication was N (nervous system) in both FUUSP-RP 

and FU-UFJF: 18.65% and 19.53%; US$ 1,431.21 and 
US$ 875.24 (R$ 7,742.87 and R$ 4,735.06), respectively 
(Table III).

TABLE II - Result of logistic regression regarding the profile of correct disposal by the population of FUUSP-RP (n = 94)

Variable Category Number 
(%)

Gross
Odds Ratio
(IC 95%)

Adjusted Odds Ratio
(IC 95%)

Gross 
P-value

Adjusted 
p-value

Number of medicines

 - - 0.9878 (0.9072; 1.0755) - 0.78 -

Number of medications

 - - 0.999 (0.9946; 1.0034) - 0.64 -

Cost with medication

 - - 1,0007 (0.9999; 1.0015) 1,0004 (0.9998; 1.0010) 0.08 0.17

SUS= Unified Health System; IC 95% = confidence interval with an accuracy of 95%. The categories that were fixed in the regression 
analysis to assess correlation with the correct disposal in the analysis were: Female; University education; Private; Pharmacy School; non-
continuous use; disused and prescribed.
† are the categories set for regression analysis
* correct disposal refers to pharmacies and UBS
** incorrect disposal refers to common waste and other
*** Third parties include: friends, radio and email

(continues on the next page...)
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TABLE III - Number of drugs discarded and their costs according to the ATC / WHO classification

ATC No. of medication 
(%)

Mean number of drugs 
per patient (SD) Total cost Mean cost per 

patient (SD)

No. of drug 
with cost 
not found 

L - - - - -

M 48 (8,60) 0,55 (0,95) US$ 125,471 US$ 1,42 (2,74) 3

N 99 (17,74) 1,13 (1,69) US$ 875,242  US$ 9,95 (22,29) -

P 6 (1,08) 0,07 (0,25) US$ 15,20 US$ 0,17 (0,70) -

Q - - - - 6

R 78 (13,98) 0,89 (1,72) US$ 395,71 US$ 4,35 (12,54) 1

S 17 (3,05) 0,19 (0,52) US$102,42 US$1,16 (3,47) 1

V - - - - -

TOTAL 558 - US$3.844,72 - 33

FUUSP-RP

A  133 (18,65)  1,41 (1,62) US$1.372,01 US$14,60 (64,70) 23

B 7 (0,98) 0,074 (0,30) US$34,39 US$0,37 (1,40) 2

C 45 (6,31) 0,48 (0,92) US$703,28 US$7,48 (24,58) 3

D 96 (13,46) 1,02 (1,80) US$803,92 US$8,55 (19,44) 13

G 16 (2,24) 0,17 (0,46) US$163,03 US$1,73 (6,44) 1

H 28 (3,93) 0,30 (0,72) US$96,69 US$1,03 (3,77) -

J 47 (6,59) 0,50 (0,92) US$1.268,97 US$13,50 (82,28) -

L 6 (0,84) 0,06 (0,35) US$522,47 US$5,56 (49,62) -

M 53 (7,43) 0,56 (0,87) US$155,81 US$1,66 (3,61) 3

N 108 (15,15) 1,15 (1,72) US$1.431,21 US$15,23 (77,79) 2

P 12 (1,68) 0,13 (0,34) US$76,65 US$0,82 (3,12) -

Q - - - - 21

R 124 (17,39) 1,32 (1,92) US$686,66 R$7,30 (16,62) 5

S 38 (5,33) 1,52 (1,00) US$274,69 R$2,92 (6,36) 1

V - - - - -

TOTAL 713 - US$7.589,79 - -

 Legend: All drugs whose prices were not found in the CMED 2020 table were discarded for the absolute numbers and percentages.
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TABLE V - Analysis of continuous variables regarding the correct disposal of drugs from the FU-UFJF and FUUSP-RP

Variable Mean (SD) Median (Q1-Q3) Minimum –
 Maximum

Mode
(Modal N)

p-value
(gross)

FU-UFJF (n = 89)  

Age 44,88 (18,38) 49 (23.5-60.5) 16-81 21 (7) > 0.05

Number of medications * 6,281 (7,187) 4 (2.0-8.0) 1-44 1 (21) > 0.05

Qtd. of medication (u) ** 99,5 (177.6) 43 (8-100.5) 1-1022 3 (6) > 0.05

Cost with medication (US$) 43,06 (57,96) 20,64 (6.9-46,87) 0,075-303,99 - 0.0001

FUUSP-RP (n = 94)

Age 37,53 (14,05) 35 (24-51.25) 18-73 32 (7) 0.04

Continuous variables were shown to be different 
for the mean age of patients and the cost of medications 
discarded, 45 ± 18.4 and 38 ± 14.1 years (p = 0,04);  
US$ 43,06 ± US$ 57.96 (p<0,0001) and US$ 76.63 ±  

US$ 143.38 for FU-UFJF and FUUSP-RP, respectively 
(Table V). As for categorical variables, all variables 
presented a difference between Institutions, except the 
prescription (Table VI).

TABLE IV - Quantification of herbal medicines, homeopathic and cosmetics from FU-UFJF and FUUSP-RP

Class
Quantity of
medicine s

( %)

Mean of medication 
per patient (SD)

Total 
Medicine 
number

( %)

Mean of the units of 
drugs per patient (SD )

FU-UFJF

Phytotherapic 335 (94.90) 3.81 (14.16) 25 (64.10) 0.28 (0.74)

Homeopathic 9 (2.55) 0.10 (0.59) 5 (12.82) 0.06 (0.28)

Cosmetic 9 (2.55) 0.10 (0.76) 9 (23.08) 0.10 (0.76)

FUUSP-RP

Phytotherapic 197 (98.5) 2.20 (8.45) 30 (90.90) 0.33 (0.87)

Homeopathic 3 (1.5) 0.02 (0.15) 3 (9.10) 0.02 (0.15)

Cosmetic - - - -

Legend: Cosmetics were considered gel, creams, moisturizers for hands and body and softener for cuticles; SD = Standard Deviation; 
Units’ drugs = pills, vials and etc

\In addition to the drugs used in the previous 
analyzes, herbal medicines, homeopathic and cosmetics 
were discarded. The herbal medicines were the most 
discarded among three, being discarded about 335 

(94.90%) and 197 (98.50%) drug units and 25 and 30 
types of active ingredient, respectively, to FU-UFJF and 
FUUSP-RP (Table IV).

(continues on the next page...)
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TABLE V - Analysis of continuous variables regarding the correct disposal of drugs from the FU-UFJF and FUUSP-RP

Variable Mean (SD) Median (Q1-Q3) Minimum –
 Maximum

Mode
(Modal N)

p-value
(gross)

Number of medicines 6,862 (7,486) 4 (2-8) 140 2 (19) 0.78

Qtd. of medication (u) 91,2 (165,5) 44 (11.8-91) 1-1066 1,4,9 (4) 0.64

Cost with medication(US$) 76,63 (143,38) 36,93 (11,12-72,31) 0,18-786,24 - 0.08

SD = standard deviation; Q1 = First Quartile; Q2 = Second Quartile ; FU-UFJF = University Pharmacy of the Federal University of Juiz 
de Fora; FUUSP-RP = University Pharmacy of the University of São Paulo, Ribeirão Preto .
* Number of drugs discarded (active ingredients)
** Quantity of discarded drugs (tablets, bottles, tubes , etc. )

TABLE VI - Comparison of the profile of medication disposal by the population between the scenarios of the disposal for FU-
UFJF and FUUSP-RP

Variable FU- UFJF FU USP –RP Odds Ratio 
( IC 95% ) p-value GL Chi-

Square

CONTINUOUS VARIABLES

Absolute number       

 89 94 - - - -

Mean age (SD)       

 44,8 (18.4) 37.5 (14.1) 7.12 (2.32; 11.93) 0.004 - -

Average cost (SD)       

 US$ 43,06 (57,96) US$ 76,63 (143,38) - 0.041 - -

CATEGORIC VARIABLES - N (%)

Education       

Higher 30 (33.71) 64 (68.09) - 0.000 2 63.4875

High school 34 (38.20) 29 (30.85) -

Basic and Fundamental 25 (28.09) 1 (1.06) -  

Acquisition source

Private 46 (51.69) 76 (80.85) - 0.000 2  

SUS 20 (22.47) 6 (6.38) - 34.5825

Mixed 23 (25.84) 12 (12.77) -  

Information source for disposal

University Pharmacy 67 (75.28) 51 (54.26) - 0.000 3 33.0522

Social media 4 (4.49) 12 (12.77) -

Third parties* 7 (7.87) 8 (8.51) -

Others 11 (12.36) 23 (24.47) -
(continues on the next page...)
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DISCUSSION

In the present study, there was a higher prevalence 
of females both at FU-UFJF (70.79%) and at FUUSP-RP 
(73.40%), which can be justified by the fact of greater 
acceptance by women to answer the script interviews of 
the disposal program. The age group was as described 
between 16 and 81 years at FU-UFJF and 18 and 73 years 
at FUUSP-RP, with the most frequent ages being 21 and 
32 years old, respectively. Additionally, our study showed 
the age variable is associated with the correct disposal 
of medicines by the population, according to the data 
analyzed by the FUUSP-RP.

The literature reinforces the prevalence of females 
for the disposal of medicines and shows that age among 
individuals who discard can vary between 18 and 89 years, 
with a frequency of 36.1% in the age group between 18 
to 39 years (Ramos et al., 2017). In this sense, the results 
of an important Brazilian study “Use and Promotion of 
the Rational Use of Medicines (PNAUM)” support the 

findings of our study. That study was carried out over the 
years 2013 to 2014 in a population base of data extracted 
based on the residences of municipalities and evaluated 
38,400 interviews regarding the use of medicines for 
chronic diseases. Our study showed a prevalence of 
50.7% (IC 95% 49.3–52.2) of the use of medicines by 
the population, with 39.3% (IC 95% 37.5–41.1) being 
male and the majority 61.0% (IC 95% 59.3–62.6) by the 
female gender. Additionally, the highest prevalence was 
in the 10-19 age groups between 20 and 29 years old, 
with women between 20 and 29 years old using twice as 
manyh medicines as men (Bertoldi et al., 2014).

The source where the discarded drugs were purchased 
was more prevalent in the private sector, approximately 52% 
at FU-UFJF and 81% at FUUSP-RP. It is noteworthy that 
the study by Ribeiro and Heineck (2010) acquired about 
31.7% of the medicines in use by the population in SUS 
and 68.3% in the private health system. Our results showed 
that this variable was associated with correct disposal, 
individuals who purchase drugs through SUS showed a 
25 times less chance of correctly disposing OR = 0.035 

TABLE VI - Comparison of the profile of medication disposal by the population between the scenarios of the disposal for FU-
UFJF and FUUSP-RP

Variable FU- UFJF FU USP –RP Odds Ratio 
( IC 95% ) p-value GL Chi-

Square

Form of use (Continuous use)

No 43 (48.31) 49 (52.13) - 0.000 2  83,434

Yes 35 (39.33) 8 (8.51) -

Mixed 11 (12.36) 37 (39.36) -  

Disposal reason

Disuse 36 (40.45) 52 (55.32) - 0.002 1 9.1795

Quality / validity 53 (59.55) 42 (44.68) -

Prescription

Yes 80 (89.89) 79 (84.04) - 0.0052 1 3.7657

No 9 (10.11) 15 (15.96) -

SD = standard deviation; IC 95% = 95% confidence interval; GL = Degree of Freedom; ; SUS= Unified Health System.
FU-UFJF = University Pharmacy of the Federal University of Juiz de Fora; FUUSP-RP = University Pharmacy of the University of São 
Paulo, Ribeirão Preto.
* Third parties include: friends, radio and email.
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(IC 95%, 0.0045-0.2745) when compared to the private 
sector. In addition, education and level of education can 
corroborate the magnitude of this result, considering that 
the education variable was associated with the correct 
disposal of medicines and that, generally, students of public 
schools may be more vulnerable to social determinants 
such as education and have a lower degree of schooling 
considering that the education variable was associated with 
the correct disposal of medicines (Vaz, Freitas, Cirqueira, 
2011). All of this reinforces the need for public policies 
aimed at reverse medicines logistics.

It was observed that the way of using the drug 
is associated with correct disposal, there is a greater 
chance of performing the correct disposal if the user 
does not use continuous treatment OR = 0.13 (IC 95%, 
0.0267-0.6641). This result may indicate that medicines 
used for a predetermined time may generate less left 
over in-home pharmacies compared to continuous use 
that becomes more vulnerable to storege, increasing 
its volume, and consequently, increasing the portion of 
incorrect disposal that is more prevalent than the correct 
disposal for that population (Ramos et al., 2017; Vaz, 
Freitas, Cirqueira, 2011; Gasparini, Gasparini, Frigieri, 
2011; Maia, Giordano, 2012; Pinto et al., 2014). In this 
context, it is noteworthy that there was a predominance 
of incorrect disposal of drugs in our study, at FU-UFJF 
(74.16%), being the main reason for loss of validity and 
quality (59.55%) and in FUUSP-RP (69.15%), and the 
main reason being disuse (55.32%).

It was also possible to observe that the disposal 
reason was associated with the correct disposal of 
medicines in the FU-UFJF scenario. In addition, among 
the users of the FU-UFJF, when compared to the disuse 
category with the category of quality and validity (fixed) 
it was indicated that people who dispose of medicines for 
reasons of quality or validity have been approximately 
six times less chance to discard correctly compared to 
people who discard for reasons of disuse OR = 5.99 (IC 
95%, 1.34-26.62). Attention to checking expiration dates 
and managing medications can corroborate a profile of 
an individual with greater awareness and also having the 
attention to correctly dispose of the medication. As shown 
in the profile of the FU-UFJF, 59.55% of the population 
discart by expiration of validity or quality. The literature 

has shown that the main reason for disposal was also 
the expiration of the validity period (62.9%) (Ramos et 
al., 2017).

On the other hand, attention to managing medications 
and checking those that are no longer used can reveal 
a population profile that cares about a homemade 
pharmacy in the sense of leftover and greater risks of 
poisoning. According to data released by the National 
pharmacological Toxic Information System (SINITOX), 
115 of the 32,311 cases resulted in death by drug 
intoxication in 2016 (SINITOX, 2020). In addition, many 
of those who seek the pharmacy with disused medicines, 
usually before dispose, asked if there is a possibility of 
reuse of these medicines by others, but when there is not, 
they ended up discarding the medicines. This context 
was fitted to the profile of the population of FUUSP-RP, 
in which 55.3% of the persons discarded due to disuse.

The analysis of this independent study shows the 
importance of health education programs for the correct 
disposal of medicines. When analyzing the origin of the 
information on the correct disposal “the place that you 
learned about the disposal ”, our results showed that users 
who obtained information through other ways had 40 
times less chance to discard correctly in relation to those 
who had information from the University Pharmacy, 
by the health education, OR = 0.0244 (IC 95%,0.0015-
0.3899). Although FUUSP-RP had no presented 
information source like a significant result associated with 
correct disposal of medicines, it had a minor perceptual 
of University Pharmacy information compared to FU-
UFJF. This result highlights the important role of health 
professionals and health education programs.

Evaluating the discarded medicines more directly, 
it was possible to observe that, on average, each patient 
at FU-UFJF discarded about six different types of 
medications with approximately 100 units and wasted 
about US$ 43.07 (R$ 233.00) on medicines. In the 
FUUSP-RP scenario, each patient discarded about seven 
different medicines approximately, 91 units and wasted 
an average of US$ 76.63 (R$ 414.60). According to the 
Federal Pharmacy Council (2013) the estimate is that about 
10.3 and 19.8 thousand tons of medicines are discarded 
annually and approximately 6.7 thousand tons by 
municipalities with more than 100 thousand inhabitants. 



Page 14/16 Braz. J. Pharm. Sci. 2023;59: e21525

Giulia de Souza Castro, Estael Luzia Coelho da Cruz-Cazarim, Marcelo da Silva Silvério, Alessandra Ésther de Mendonça, Maurílio de Souza Cazarim

In the present study, it was possible to observe that in 
the scenario of the FU-UFJF the variable “medicines 
cost” was associated with the correct disposal of the 
medication. Due to these facts, the need for guidance 
on the use and care of medications must be reinforced, 
and this way to avoid abandoning treatments, incorrect 
storage, and waste of public and individual funds.

Although the study points out important associations 
of the profile users for the correct disposal of medicines, 
it is of paramount importance that convenience sampling 
can be a limiting factor in study results. It is noteworthy 
that both pharmacies promote services to society and this 
research had developed so as not to harm those services. 
Even though the medicines reverse logistic program has 
been preponderant for the sensitization of users, work 
on health education the society, and promoting data 
collection for analysis of a profile, the program did not 
let training of users to participate in the study and neither 
randomization in groups. That can have occasioned bias 
in the memory of the interviewees due to the need to 
recall some late information and can have contributed 
to the increasing number of refusals.

CONCLUSIONS

Correct disposal by the population was strongly 
associated with information sources for disposal, a variable 
related to health education. Certainly, some pharmacies 
are fitting themselves to develop the medicines reverse 
logistics, but our study has shown that as important as 
offering this service is investing in health education. Our 
results have indicated that the population is not prepared 
to contribute to its role in this subject.

In addition, other variables such as the disposal 
reason, acquisition source, presence of prescription or 
not, continuous or non-use of the medication, and the 
cost of the medication in the scenario of the FU-UFJF 
and, education level, as well as age in the FUUSP-RP 
scenario, were strongly associated with correct disposal 
by population. Additionally, those who do not make 
continuous use of drugs can have a greater chance of 
disposing of their medicines correctly.

In short, the disposal of medicines has been carried 
out incorrectly by the majority of people, which proves 

the need for information and awareness of society for 
this cause. In this sense, it is reinforced that the projects 
developed for health education regarding the correct 
disposal of medicines and to stimulate the collection 
of medicines in disuse or expiration by the community 
are important to provide benefits to human health and 
the environment.
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