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Abstract: Current Brazilian law does not provide appropriate legislation governing waste resulting from unused medica-

tion, which presents a growing public health threat. Studies that have considered these issues are incomplete, classifying 

unused medication as a remnant of healthcare and ignoring the user, who has the largest role in generating this type of 

waste. Users do not possess sufficient knowledge regarding the issue or their responsibilities with respect to environmen-

tally appropriate disposal. The main objective of this study was to create a reverse logistics medication channel in a model 

experiment involving health community agents working in Family Health Strategy teams in Vila Bras, São Leopoldo, 

Brazil. The community health agents were trained in the appropriate disposal of unused medication and conveyed details 

of the basic disposal guidelines to the residents of the area served by the teams. The community health agents’ activities 

served a proactive reverse logistics channel, which had vast potential, as the prevention of inappropriate disposal of un-

used medication increased exponentially. 
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INTRODUCTION 

Some aspects of industrial technology involving produc-
tion systems are polluting nature, using air, water, and soil as 
the final destination of their effluents, many of which are 
without treatment or remediation. Environmental problems 
related to the disposal of various types of waste have been 
widely discussed, but the disposal of unused drugs (inten-
tional or not) deserves special attention. 

With respect to drugs, this waste’s first mode of entry 
into the environment is provided by direct release into do-
mestic, treated, or untreated sewerage and waterways. How-
ever, other factors should also be considered [1]: the efflu-
ents produced by pharmaceutical industries, rural effluents, 
the presence of drugs in animal manure used for soil fertili-
zation, and the improper disposal of drugs subsequent to 
their expiration dates. 

The medication user also makes a contribution, albeit 
minor, to contamination in the system. It should be noted 
that many medications cause the same environmental dam-
age when used as intended [2]. Some components are ex-
creted in faeces and urine; between 50% and 90% of each 
dose is excreted without modification and remains in the 
environment. 

A study conducted in the state of São Paulo [3] aimed to 
assess the medication disposal procedure adopted by the  
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inhabitants of São Paulo. This study found that, of the 1,009 

respondents, 75.32% discarded expired medication via their 
household waste, and 6.43% used the sink or toilet for dis-

posal. Of the total respondents, 63.3% reported that they 

were aware of the risks involved in this practice; however, 
92.5% did not enquire as to how to dispose of medication 

appropriately. This finding concerning lack of guidance and 

users’ non-adherence to proper disposal methods emphasizes 
the important role that health professionals play in providing 

instructions in order to minimize the negative aspects arising 

from this practice [3].  

This study proposes an alternative to the reverse logistics 
(RL) channel for medicine disposal; the proposed project 
includes enlisting community health workers as facilitators 
in the process, which involves consumers. It acts as a means 
of educating users and increasing their awareness, thereby 
encouraging them to adopt the appropriate disposal of the 
medicines when necessary. 

OVERVIEW OF SURPLUS MEDICINES 

In approaching the subject of medicine disposal, one 
should first understand the reasons why there is a need for 
disposal; as all drugs should be consumed according to a 
prescribed regimen, this need should not exist. Discontinua-
tion of treatment, particularly after symptoms cease, is one 
reason that people accumulate medication. Even with a 
proper prescription, there are no guarantees of strict adher-
ence to treatment guidelines. If the dosage is not adminis-
tered properly, a surplus of medicine is inevitable [4]. 

In their urgency to alleviate the discomfort caused by un-
pleasant symptoms, people acquire medicines, do not use the 
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entire quantity, and store the surplus for later use. Many of 
these medicines ultimately lose their validity and are flushed 
down the toilet or disposed of in household waste [2]. 

When speaking of inventories maintained by the users in 
order to understand their motives and their origin, users’ 
behaviour may be due to the following [5]: 

-  Inadequate product packaging: for example, if the user is 
prescribed a course of antibiotic treatment that requires 
21 tablets, and the package to be sold contains 28, the 
remaining 7 tablets will not be used soon after finishing 
treatment. 

-  Adverse drug reactions: in this situation, the individual 
needs to discontinue the medication; failure to do so 
could lead to further use, resulting in the recurrence of 
the original effects. 

-  Failure/interruption of treatment: this occurs most com-
monly with chronic use of medications such as antihyper-
tensives or antiretrovirals. 

-  Self-medication: the use of non-prescription drugs, which 
can lead to numerous problems and is directly related to 
the item below. 

-  Homemade pharmacy: this is the "stock" of drugs stored 
at home, consisting mainly medicines purchased for con-
ditions such as headache, fever, or stomach ache, which 
are intended for use according to need, or drugs that an 
individual uses continually and purchases in quantities 
that will last for several months 

-  Free samples: these are often (when the individual is not 
a chronic medication user) forgotten in the home phar-
macy store. 

After their expiration dates [6], accrued and unused 
medications should be discarded to avoid problems such as 
poisoning, use without need or indication, lack of treatment 
effectiveness, and adverse reactions. 

ENVIRONMENTAL IMPACT 

The first studies examining the presence of pharmaceuti-

cals in the environment date back to the 1970s, when Garri-

son et al. (1976) and Hignite and Azarnoff, (1977) analysed 
wastewater, or sewage, treatment plants in the United States 

[7]. They detected the presence of clofibric acid, a metabolite 

of clofibrate and antilipemic etofibrate. 

Studies examining the effluents of 5 Canadian cities 

found 7 different types of antibiotic medicine. Antibiotics 
constitute the largest category of drugs used in human and 

veterinary medicine [8]. This contamination could have been 

caused by the improper disposal of the medication; the ex-
cretion of metabolites, which are not eliminated by the sew-

age treatment process; or veterinary use [9]. 

The concern regarding rising levels of pharmaceutical 
waste found in sewage treatment stations is present in sev-

eral countries. All of the researchers who conducted the stud-

ies mentioned above stressed their concern regarding future 
consequences and the need to develop new techniques and 

procedures to reduce or eliminate these effluents from the 

environment, which is considered feasible. 

Contamination of the aquatic environment by residual 
drugs can occur as a result of the use of manure as fertilizer. 
The contamination of underground water can also occur due 
to the use of the digestive sludge, which is loaded with anti-
biotics used and excreted by animals, from sewage treatment 
stations in agriculture [10]. Another source of environmental 
contamination is the disposal of waste from pharmaceutical 
industries in landfills, which contaminate the underground 
water in the vicinity of the landfill. 

Regardless of whether the source of the generation of 
pharmaceutical waste is human or veterinary medicine or 
industries, surplus medicines are invariably found in soil and 
water, and have the potential to severely alter our quality of 
life and affect wider environmental health [10]. 

The presence of 36 different drugs, including therapeutic 
classes such as antilipidemics, analgesic-antipyretics, anti-
inflammatories, and anti-hypertensives, was identified by 
Ternes (1998) in various rivers in Germany. Drug concentra-
tions above 1 /l in aquatic environments were also observed 
in the United Kingdom [9].  

This situation has worsened, as the drugs that are cur-
rently produced are designed to remain stable and maintain 
their chemical properties for a period of sufficient duration 
to allow them to accomplish their therapeutic functions. A 
study conducted by Mulroy (2001) [10] found that 50–90% 
of a dose of a drug is excreted unchanged in the environ-
ment. This characteristic hinders their elimination during the 
conventional wastewater treatment process. 

To Kummerer (2001) [10], some groups of residual 
medicines, such as antibiotics and oestrogens, deserve more 
attention. Antibiotics have been discussed extensively be-
cause of their contribution to the development of resistant 
bacteria in the environment and their interchangeability be-
tween human and veterinary medicine. 

With respect to oestrogens, their possible adverse effects, 
such as interference in the development and reproduction of 
aquatic organisms and their relationship with the develop-
ment of some types of cancers in humans, should be consid-
ered. A study of young fish that had been exposed to syn-
thetic oestrogens and other endocrine disruptors demon-
strated feminization in male fish [1]. 

The occurrence of residual pharmaceuticals in sewage 
and natural waters has become a topic of international impor-
tance. Studies have shown that these drugs and their metabo-
lites are found in aquatic environments in several countries 
besides Brazil, such as Germany, Canada, Holland, Italy, 
Sweden, the United States, and the United Kingdom [10]. 

REVERSE LOGISTICS 

The first quote on RL was published in the early 1970s. 
The term ‘reverse distribution’ was used by Zikmund and 
Stanton (1971) at the University of Colorado in the United 
States. These terms referred to the existing similarities be-
tween logistic and the concept of distribution when applied 
as a reverse production chain (i.e. the consumer to the pro-
ducer). The reverse distribution channels had already been 
established by Ginter and Starling in 1978, placing ecologi-
cal and economic issues first due to the material recovery 
process [11, 12]. 
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In the 1980s, a more solid understanding of the relation-
ship between reverse logistics and the environment was es-
tablished, as both Lambert and Stock (1981), and Barnes 
(1982), associated RL with recycling and highlighted the 
benefits to society [12]. 

The opportunity to reuse materials established a new 
process flow, reversing the direction of the chain, which is 
now part of the final consumer and supplier ends. Collec-
tively, steps taken by the product in the opposite direction to 
that of the direct flow of the supply chain are called RL [13-
15]. 

FAMILY HEALTH STRATEGY 

In December 1993, the Ministry of Health and the United 
Nations Children's Fund (UNICEF) organized a meeting 
regarding ‘family health’ in Brasilia, Brazil, through which 
the Family Health Program was designed [16]. The Family 
Health Program, given its characteristics, escapes the usual 
programs by characterizing itself as a strategy that enables 
integration and promotes the organization of activities in a 
defined territory in order to face and solve the problems 
identified. 

Family Health is understood as a strategy for reorienting 
the care model, operationalized through the implementation 
of multidisciplinary teams in primary healthcare units. These 
teams are responsible for monitoring a set of families in a 
defined geographical area [17]. The teams are assigned the 
task of health promotion, the prevention of diseases and fre-
quent disorders, patient recovery and rehabilitation, and the 
maintenance of health in the community. Family health 
teams are responsible for monitoring the wellbeing of fami-
lies and required to push the classically defined boundaries 
in primary care in Brazil, particularly in the context of the 
Unified Health System (SUS) [17]. 

The work of the Family health teams is key to the ongo-
ing search for communication and exchange of experiences 
and knowledge between team members, and this information 
is also shared with community health agents (CHAs). As the 
very least, teams consist of a family doctor, a nurse, a nurs-
ing assistant, and 6 CHAs. When expanded, they also in-
clude a dentist, dental assistant, and dental hygienist. 

Each team is responsible for monitoring a recommended 
average of 3,000 and a maximum of 4,000 residents of a 
particular area, and they share the responsibility for 
healthcare. The teams are engaged primarily in basic health 
units, homes, and the community. They are characterized as 
an input port within a hierarchical regionalized health sys-
tem, with defined territory and responsibility for a defined 
population. It is also worth considering the risk factors to 
which the community is exposed; the teams provide integral, 
permanent, quality care and conduct educational activities 
and health promotion based on these risk factors [17]. 

Working as intended, the family health teams are able to 
solve 85% of the health problems in their community, providing 
quality care, preventing diseases, avoiding unnecessary hospi-
talization, and improving the population’s quality of life [16]. In 
visiting families, attention is directed to pre-established pro-
grams such as nursing, hypertension, and certain types of pre-
ventive care, for endemic disease in the region. 

COMMUNITY HEALTH AGENTS 

The program CHAs are considered part of the Family 
Health Strategy. The actions of community health workers 
are supervised and guided by a nurse/supervisor stationed at 
a basic health unit. The community health workers can be 
found in 2 different positions in relation to the public health 
system: 

a)  Connected to a basic health unit that is still to be orga-
nized in according with the Family Health Strategy 

b)  Linked to a basic family health unit as a member of the 
multidisciplinary team 

A total of 204,000 CHAs are active in the country, cover-
ing its activities in rural communities, urban neighbour-
hoods, and highly urbanized and industrialized regions [17].  

Ministerial Decree 648, of 28 March 2006, which was 
approved the National Policy for Primary Care, established a 
review of guidelines and standards for the organization of 
primary care in the Family Health Program and the Commu-
nity Health Agents Program [18]. The number of CHAs 
should be sufficient to cover 100% of the enrolled popula-
tion, with a maximum of 750 people per agent and 12 agents 
per family health team. 

The CHA is the link between residents and the Family 
Health Strategy. Required to reside in the locality of action, 
they understand the problems faced by the community and 
the demands and needs that are peculiar to each user. Access 
to users’ homes is easier because of this proximity, allowing 
all CHAs to understand the problems faced by families [19]. 

MATERIAL AND METHODOLOGY  

The Vila Bras Neighbourhood 

Vila Bras is located within the Santos Dumont District, in 
the City of Sao Leopoldo, Brazil, and has a population of 
approximately 12,000 inhabitants [20]. 

Primary healthcare in the neighbourhood is administered 
from the Family Health Strategy Headquarters (Fig. 1). If 
there is a need for a consultation with a specialist, patients 
are referred to the basic health unit, which contains the nec-
essary specialist. 

Two Family Health Strategy teams, Bras I and Bras II, 
are also based at this basic family health unit. In addition to 
health professionals, each team includes a doctor, dentist, 
nurse, nursing technician, and dental assistant, with 8 health 
community agents. 

Each CHA is responsible for a micro-area, so that each 
agent has between 400 and 750 people under his or her care. 
According to the municipal coordination of the program, the 
2 teams from Vila Bras include approximately 7,393 families 
in total. The target coverage of service users by each agent is 
80%, and for hypertensive and diabetic patients, care should 
be provided in 100% of cases. 

Training of Health Community Agents 

On 8 September 2011, of the 16 health community agents 
(members of the Bras I and Bras II teams), 12 were present 
at the district health department building and completed a 
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training course lasting 2 hours. A health professional team 
was also in attendance to assist in coaching the agents.  
 

 

Fig. (1). Basic family health unit in vila bras [21]. 

 
With the help of the pharmaceutical municipality, rele-

vant environmental and public health aspects of the disposal 
of drugs were addressed. As the agents were only educated 
to elementary school level, simple language and techniques 
were employed to facilitate understanding (Fig. 2). 
 

 

Fig. (2). Training for health community agents. 

 
Among the issues cited, the environmental risks of im-

proper disposal, risks of domestic accidents, health risks in 
self-medication cases, forms of packaging, and proper stor-
age of medication were addressed. The training was con-
ducted with the aid of audiovisual material. The agents were 
able to correctly identify the validity of the drug in its differ-
ent forms (Fig. 3).  

As the validity of each type of medication may have been 
registered in different locations, agents observed and handled 
such products in order to familiarize themselves with this 
situation. Practical training was also provided via assisted 
CHA visits, but due to time constraints, this was not  
possible. 

Pilot Project for Medication Collections 

The collection of unused medicines was performed over 
a period of 60 days, from 9 September to 8 November 2001. 
No restrictions were in place with respect to the families 

visited; this applied to all visits made by agents within the 
period. In addition, the drugs that were collected were not 
subject to any filters with respect to therapeutic class or 
packaging. Collection of the unused drugs was performed 
via the direct intervention of the CHAs during their routine 
visits. During the visit, they asked residents to show the 
agents where the drugs were stored and identified and col-
lected those that were no longer required, regardless of 
whether the expiration date had passed. Oral informed con-
sent was obtained from the study participants, as there was 
an unavoidable risk of breach of privacy. 
 

 

Fig. (3). Drugs used in training. 

 
Each family was eventually visited at least twice, but the 

issue of drug disposal was addressed during only once. The 
basic guidelines regarding the problems caused by the con-
sumption of such drugs were provided to the user by the 
agent, and when more technical questions arose, these were 
directed to health professionals at the unit.  

Following the visits, the agents returned to the Family 
Health Strategy headquarters at Vila Bras and were told to 
pack the material collected (Fig. 4) and place it in an on-site 
location to which only the agents and the unit staff had access. 
 

 

Fig. (4). Stores of medicines collected by agents, located at the 

family health strategy headquarter. 
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The products were then separated according to type. The 
waste was deposited in a solid box and consisted of capsules, 
tablets, ointments, and other medicines in the form of liquids 
such as syrups, sprays, and homeopathic remedies. This 
measure was taken to ensure security, due to the risk of leaks 
and possible chemical reactions between the products.  

When the experiment concluded, the material was col-
lected by a civil servant and forwarded to the pharmacy to be 
identified, quantified, and packaged. Data were entered and 
tabulated using Microsoft Office Excel 2007. 

On 8 November 2011, the agents attended a meeting re-
garding Family Health Strategy coordination to evaluate the 
results obtained and identify possible gaps and opportunities 
for improvement. 

RESULTS AND DISCUSSION 

Following the 60 days during which medication was col-
lected, 16 CHAs made approximately 2,800 visits to house-
holds in the 8 areas included in the study. Thirty different 
therapeutic classes of drugs were collected, the most com-
mon of which were tablets. Most of the drugs collected were 
diuretics, antihypertensives, and vasodilators intended for 
continued use. This finding can be attributed to the fact that 
agents must meet 100% collection rates for hypertensive and 
diabetic patients. Fig. (5) shows the most common therapeu-
tic classes collected during the campaign. 

In the analysis of the commonly collected antihyperten-
sive drug classes (Fig. 5), antibiotics, analgesics, and anti-
inflammatories stood out as being collected most frequently. 
However, other classes of considerable environmental im-
pact, such as contraceptives, were also collected. Therapeutic 
classes that were collected only once were ignored. 

The greater abundance of antibiotics reaffirms the impor-
tance of the topic already mentioned in the literature [10]. This 
high figure reflects the potential for generation of this waste in 
homes, the difficulty surrounding treatment adherence, and the 
risk of self-medication and associated problems.  

A study by Ribeiro and Heineck (2010) [22] identified 
the drugs stocked by residents visited by the Family Health 
Strategy in Minas Gerais, Brazil. In the study, 285 families 

were visited, and approximately 406 expired products were 
found, comprising 18.5% of the total number of drugs col-
lected. In comparison to these findings, the number of medi-
cations collected in the present study could be considered 
low. In addition, one can view the low result as a function of 
the total population visited and its potential for generating 
this type of waste, as many children and elderly people live 
in the area. 

With respect to the age of participants in the same study 
[22], 11% of the drugs stocked, regardless of whether the 
expiration dates had passed, belonged to children or younger 
adults, and 21.13–67.8% belonged to the elderly. A high 
likelihood of expired medications lying undiscovered in the 
home could be inferred from this comparative reference and 
social data from São Leopoldo. 

The CHAs reported difficulty in accessing locations in 
which users stockpiled their medications. Many residents 
stated that they did not have unused drugs because they had 
adhered to their prescribed treatment. When asked how they 
had broached the subject with users, many of the CHAs 
reported that they had asked to see the location in which the 
drugs were stored. As the agents normally focus on patients’ 
health problems, they reported that users often showed them 
only those medications used in their current treatment. 

The results regarding the therapeutic classes of drugs dif-
fered according to the approach adopted by the CHA. Ac-
cording to the report submitted by one of the agents, she 
asked whether anyone in the family had received any medi-
cal treatment, citing sore throats, sinusitis, colds, and pain. 
With this approach, the agent was able to find a larger num-
ber of antibiotics and anti-inflammatories.  

When CHAs were asked about the scope of the applica-
tion of their practice, they indicated that they preferred to 
approach patients whom they knew were undergoing treat-
ment. Again, this is one of the justifications for the high 
numbers of drugs intended for continued use found in all 
therapeutic classes. 

All of the medicine collected was sent to the Municipal 
Pharmacy, where it was stored until a minimum volume had 
been reached and disposal was economically viable. The 

 

Fig. (5). Occurrence of the collection of therapeutic classes in the medication collection. 
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responsibility for payment for the final disposal of the medi-
cine rests with the Municipality of São Leopoldo’s company 
of choice, hired following a bidding process. 

The team consisted of 16 participants, of whom only 12 
attended training. This may have affected the outcome of the 
medicine collection, as the 4 participants who did not attend 
training received information conveyed informally by col-
leagues, and their understanding may have been compro-
mised, as the collection had not been afforded due impor-
tance. 

According to reports concerning Family Health Strategy 
coordination, the CHA program was not always adhered to 
strictly by the agents, fact directly decisive for its success. 
The low level of education required, when the agents are 
selected, is a factor for consideration, because they may not 
be in a position to appreciate the real extent of the problem.  

CHAs were not accompanied by health professionals dur-
ing visits to residents who had agreed to take part in the 
study. Aside from the community intervention led by the 
CHAs, there was no means of campaign promotion and dis-
semination. 

Opportunities for Improvement 

Some aspects to improve the efficiency of the program, 
when implemented in large scale, can be listed.  

-  Accompanying health professionals during visits: Use 
visits by healthcare professionals in conjunction with 
CHAs, to address the issue with local residents. This 
measure could improve the agent’s credibility with the 
user, who would be treated by a top-level professional, 
promoting greater treatment adherence in the population.  

-  Preparation of graphic educational material: This type of 
material could be distributed by various professional 
units and under different circumstances. It could be 
available in the reception unit, delivered by doctors along 
with prescriptions, or delivered to users by CHAs during 
routine visits. 

-  Posters Unit: Display posters informing users that the 
unit receives this type of waste and requesting that users 
take unused medicines or deliver them to the CHAs.  

-  Motivation of CHAs: CHAs could be offered incentives, 
with those who obtain superior results in the medicine 
collection undertaking rewarded at the end of a given pe-
riod. 

-  Recycling CHAs: Promote regular meetings that address 
recent difficulties, to ensure that analysis cycles are 
shorter. This measure could optimize the results, as it 
would allow faster resolution of problems. 

-  Approach: It was evident that the approach that CHAs 
adopted exerted a direct influence on the results. Users 
should be asked about other types of medications and 
treatments, not only their own but also those used by 
other family members.  

-  Interview script: An interview tool used to ensure that the 
approach to be adopted is standardized. The tool could be 
built in conjunction with the CHAs and health profes-
sionals, to allow prediction of possible user responses.  

Refinement of the campaign, either partially or entirely, 
and adopting the suggested measures would improve results 
with respect to the number of medications collected and the 
quality of the information generated. 

CONCLUSION 

This study aimed to create a channel for reverse logistics 
of medicines via an intervention provided for service users 
by health community agents and Family Health Strategy 
teams (Bras I and Bras II) in Vila Bras, São Leopoldo, Bra-
zil. The study included training health community agents to 
collect medicines and correctly address the issue of inappro-
priate medicine disposal with service users. The determinant 
factor in achieving satisfactory results for the program was 
the training and motivation of the agents. The different ap-
proaches adopted by agents generated different results. The 
relevance of the subject should be emphasized when training 
the agents to enable them to convey relevant information to 
users and ensure that the issue is afforded due importance. 

Practical training, informed by requests made by CHAs, 
should be implemented in conjunction with health profes-
sionals’ monitoring of CHAs during team visits made as part 
of users’ treatment. An assessment tool should be used to 
assess CHAs’ understanding of the topic at the end of train-
ing and promote periodic retraining. 

As a means of encompassing the entire chain of reverse 
logistics of drugs in the city, the municipal pharmacy’s man-
agement should be changed, as the method used at present is 
not considered appropriate. The existing waste management 
plan should be reviewed in order to identify the factors that 
are not covered with regard to the standard requirements. 
Adopting an attitude beyond legal compliance will bring 
benefits such as reductions in both cost and risk to workers 
health. 

The search for an efficient reverse logistics channel for 
these products is valid, given the lack of user knowledge and 
the need to maintain users’ safety. To dispense with the use 
of agents to perform this practice, one can reach the users 
directly by promoting environmental education programmes 
for the target population. 

Another approach that could be adopted involves disclo-
sure by health professionals, such as doctors and nurses, who 
have direct contact with users and displaying posters in the 
basic health unit, to inform users that there is a collection 
point for surplus medicines. 

This work can be considered relevant and applicable to 
other Family Health Strategy teams in the municipality. Its 
importance lies in the necessity to create mechanisms for 
reverse logistics channelling of drugs into disposal, acting as 
a means of providing education for the population served by 
the team. It is a proactive tool, as it works directly and at the 
source, preventing additional drugs from reaching this dan-
gerous condition. 
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