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Abstract

The expansion of the pharmaceutical market in 
the 20th century led to important changes in the 
consumption of medications worldwide. The ob-
jective of the current study was to analyze acute 
intentional and accidental poisoning with medi-
cations according to factors related to the indi-
vidual, the poisoning, and the drug involved. 
This was a cross-sectional study that collected 
secondary data on all cases of acute poisoning 
with medications reported from 2003 to 2004 by 
the Poison Control Center at the Regional Uni-
versity Hospital in Maringá, Paraná State, Brazil. 
We studied a total of 546 cases of acute poisoning 
with medications. Females predominated among 
intentional cases (79.8%), and the 0-9-year age 
bracket was the most common among acciden-
tal cases (51.9%). The most frequently involved 
drugs were those acting on the central nervous 
system (57.2%), predominantly those requiring 
controlled prescriptions, especially among the in-
tentional cases (66.2%). The results demonstrate 
the characteristics of acute poisoning from medi-
cations in Maringá, confirming the need for pre-
ventive measures that contribute to the rational 
use of medications.

Poisoning; Drugs; Drug Utilization

Introduction

Technological changes in the 20th century led 
to the extensive development of industries as a 
whole, fostering the synthesis of new compounds 
for various purposes 1. In this context, the phar-
maceutical industry developed rapidly, produc-
ing a vast array of new products and changes in 
the use of medications worldwide.

According to various authors, pharmaceuti-
cal products predominate in accidents resulting 
from exposure to toxic agents 2,3,4,5. In 2002, 26.9% 
of poisonings recorded by the Brazilian national 
network of poison control centers involved phar-
maceutical products 6. In addition, Bochner 7, 
analyzing records from the National Toxicologi-
cal and Pharmacological Data System (SINITOX), 
found that among poisonings reported in adoles-
cence and pre-adolescence in Brazil from 1999 
to 2001, medications were among the main toxic 
agents.

The persistently high poisoning rates involv-
ing pharmaceutical products in Brazil reflect var-
ious forms of resistance to rational drug use. The 
existence of a huge variety of pharmaceuticals 
with dubious safety and efficacy can favor the 
indiscriminate sale and resulting over-utilization 
of these products, leading to the occurrence of 
harmful effects, often poisonings 8.

In addition, the lack of initiatives to train 
health professionals to specifically provide ade-
quate orientation on proper drug use leads to mis-
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information that can also foster incorrect use 8,9. 
In addition, the lack of information on drugs in 
the Hospital Data System of the Unified National 
Health System (SIH/SUS) and similar data sys-
tems favors the persistence of such misinfor-
mation 10. Meanwhile, the unnecessary use of 
prescription and non-prescription drugs is also 
a significant factor that increases the risk of poi-
sonings 11. The risks are thus obviously related to 
the level of information on medications among 
patients, prescribers, and dispensers 12,13,14.

Many health professionals are also unaware 
of the risk of poisoning from medication dur-
ing their approach to users of medicines, further 
aggravating this risk. It is therefore necessary to 
study possible risk factors related to the occur-
rence of poisoning from medication in order to 
plan the appropriate preventive measures.

A study that characterizes intentional and ac-
cidental poisoning from medications can contrib-
ute to the design and implementation of health 
programs aimed at preventing these events and 
raising health professionals’ awareness on their 
relevance for rational pharmaceutical use. There-
fore, the aim of the current study was to analyze 
acute intentional and accidental poisoning from 
medications, according to factors related to the 
patient, the poisoning, and the drug involved.

Methodology

This was a cross-sectional epidemiological study 
of treatment provided by the Poison Control Cen-
ter (CCI) in Maringá, Paraná State, Brazil, where 
secondary data were obtained for the period from 
January 2003 to December 2004.

The study population consisted of all individ-
uals with a record of acute poisoning from medi-
cations during the study period. The sample ex-
cluded cases reported as adverse reactions, drug 
interactions, and those resulting from chronic use 
of medications, since they did not fit the objec-
tives of the study, which analyzed acute poison-
ings. The sample also excluded non-residents of 
Maringá. Intentional cases were reported suicide 
attempts, abortion, homicide, and pharmaceuti-
cal drug abuse, while accidental cases were those 
reported as individual or collective accidents, 
incorrect use, incorrect medical prescription, 
and dosing errors. The data were obtained from 
poisoning forms from the CCI. The study was ap-
proved by the Institutional Review Board of the 
State University in Londrina, Paraná, as specified 
in case file 305/04.

The study focused on variables related to the 
individual, the poisoning, and the drug involved. 
Patient-related variables were gender and age at 

the time of poisoning, and those related to the 
poisoning were intention (intentional versus ac-
cidental), exposure route, and time of day and 
day of the week of the exposure. The variables re-
lated to the drug(s) involved were: amount, phar-
macological class (according to the Anatomical 
Therapeutic Chemical Classification/Defined 
Daily Dose – ATC/DDD) 15, pharmaceutical form, 
and required control for dispensing.

Data were keyed in using Epi Info for Win-
dows, version 3.2.2 (Centers for Disease Control 
and Prevention, Atlanta, USA). Simple frequen-
cies and percentages were calculated to summa-
rize the results.

Results

From January 2003 to December 2004, the Poi-
son Control Center (CCI) in Maringá recorded 
8,291 cases of poisoning. Of these, 1,112 (13.4%) 
involved medications (733 residents of Maringá). 
We excluded 131 cases of adverse reactions and 
drugs interactions and 56 cases of poisoning from 
chronic-use medication, and the 546 remaining 
cases were studied. Of these, 209 (38.3%) were re-
ported as intentional and 337 (61.7%) as acciden-
tal. Suicide attempts with medications were the 
most common (60.1%). The second most com-
mon cause (25.3%) involved individual accidents. 
Dosing errors, incorrect use, pharmaceutical drug 
abuse, incorrect medical prescription, attempted 
abortion, and homicide totaled 14.6%.

As shown in Table 1, females comprised near-
ly 80% of intentional cases and slightly more than 
half of accidental cases. As for age, more than half 
of the accidental cases occurred in the 0-9-year 
group. There were also some intentional cases in 
early adolescence (10-14 years), while the largest 
number of intentional cases occurred in the 20-
39-year bracket (Table 2).

The vast majority of poisonings occurred by 
ingestion (97.1%). While all the intentional cases 
resulted from ingestion of medicines, the acci-
dental cases included a small percentage (7.7%) 
indicating exposure by other routes (parenteral, 
nasal, transdermal, and ophthalmic).

As for time of exposure, 24.5% of the cases 
occurred from 6:00 PM to 11:59 PM. The largest 
share of both intentional and accidental cases 
(24.6% and 24.4%, respectively) occurred during 
this time period. Among the intentional cases, 
the most common days were Sunday (19.2%), 
Monday (15.6%), and Saturday (15.5%). Thursday 
(19.7%) was the most common day for accidental 
poisoning with medications.

Drugs acting on the central nervous system 
were involved in the majority of intentional 
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cases and slightly more than a third of the ac-
cidental cases (Table 3). Table 4 shows that the 
vast majority of accidental poisonings involved 
a single drug, as compared to slightly more than 
half of the intentional cases. As for pharmaceuti-
cal forms, Table 4 also shows that the proportion 
of solid forms of drugs was much higher among 
intentional cases, while liquid forms accounted 
for two-fifths of accidental poisonings. While the 
majority of accidental cases were caused by non-
prescription medications, the opposite was true 
for intentional cases, two-thirds of which were 
related to ingestion of controlled drugs.

Discussion

The high number of acute intentional poisonings 
with medications among females was similar to 
the results in Marcondes Filho et al. 16, Juárez 
Aragón et al. 17, and González Valiente et al. 18, 
who observed that the majority of intentional 

cases occurred in females (although they were 
studying poisonings with chemical products in 
general).

As for age bracket, Bortolleto & Bochner 19, 
analyzing SINITOX records on poisoning with 
medications in Brazil from 1993 to 1996, also 
found high intentional poisoning proportional 
rates in the 20-29-year age bracket (18.6%). Ac-
cording to other authors, these percentages can 
be explained by difficulties in accessing the work 
market and personal and family problems, fa-
voring the appearance of destructive forms of 
dealing with reality 20. Bortoletto & Bochner 19 
found that the 0-4-year bracket had the highest 
proportion of poisonings with medications in 
Brazil from 1993 to 1996, with 33%. More recent 
statistics for Brazil show 31.9% 6, while a study 
using secondary data from the States of São Paulo 
and Rio Grande do Sul for 1997 and 1998 found 
35.67% 21. The differences between the percent-
age of poisonings in this age bracket in the cur-
rent study and the data from the literature dem-

Table 1

Distribution of acute poisonings with medications, according to gender and intention. Maringá, Paraná State, Brazil, 2003 and 

2004.

 Gender Accidental Intentional Total

  n % n % n %

 Male 99 47.6 68 20.2 167 30.6

 Female 109 52.4 269 79.8 378 69.4

 Total 208 * 100.0 337 100.0 545 100.0

* Excludes one case with information missing.

Table 2

Distribution of acute poisonings with medications, according to intention and age bracket. Maringá, Paraná State, Brazil, 2003 

and 2004.

 Age bracket Accidental Intentional Total

 (years) n % n % n %

 0 ├ 5 126 60.3 - - 126 28.7

 5 ├ 10 24 11.5 - - 24 4.4

 10 ├ 15 14 6.7 24 7.2 38 7.0

 15 ├ 20 8 3.8 78 23.3 86 15.8

 20 ├ 40 19 9.1 178 53.1 197 36.2

 40 ├ 60 9 4.3 47 14.0 56 10.3

 ≥ 60 9 4.3 8 2.4 17 3.1

 Total 209 100.0 335 * 100.0 544 100.0

* Excludes two cases with information missing.
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onstrate the need for new studies with specific 
methodological approaches to accidents with 
medications in this preschool age group.

The high percentage of accidental poisonings 
in childhood may be related to the natural ten-
dency of children to explore their environment 
and place whatever they find in their mouths 22. 
In the United States and Canada, a measure that 
reduced the rates of accidental poisoning with 

medications was the mandatory use of special 
child-proof caps on medications and household 
cleaning products. Brazil has a Federal Bill of Law 
(4.841/1994), first submitted in 1994, to imple-
ment such child-proof medicine bottles, but thus 
far the National Congress has failed to pass it 23. 
The production of special child-proof bottles, the 
implementation of educational programs on poi-
soning hazards in schools and daycare centers, 

Table 3

Distribution of acute poisonings with medications, according to drug class and intention. Maringá, Paraná State, Brazil, 2003 

and 2004.

 Drug class Accidental Intentional Total

 (agents)  n % n % n %

 Central nervous system 112 43.3 354 63.7 466 57.1

 Musculoskeletal system 25 9.6 57 10.3 82 10.1

 Alimentary tract and 31 12.0 43 7.8 74 9.1

 metabolism

 Cardiovascular 25 9.6 47 8.4 72 8.8

 Systemic anti-infective 16 6.2 28 5.0 44 5.4

 Respiratory system 26 10.0 13 2.3 39 4.8

 Others 24 9.3 14 2.5 38 4.7

 Total 259 100.0 556 100.0 815 100.0

Table 4

Distribution of acute poisonings with medications according to number of drugs involved, pharmaceutical form, control 

required for dispensing of drug(s), and intention. Maringá, Paraná State, Brazil, 2003 and 2004.

 Variable Accidental Intentional

   n % n %

 Number of drugs involved    

  1 191 91.4 195 57.9

  2 or more 17 8.1 131 38.9

  No information available 1 0.5 11 3.2

  Total 209 100.0 337 100.0

 Pharmaceutical form    

  Solid 115 55.0 292 86.6

  Liquid 85 40.7 8 2.4

  Solid and liquid 1 0.5 9 2.7

  No information available 8 3.8 28 8.3

  Total 209 100.0 337 100.0

 Type of control required for dispensing    

  Controlled prescription 62 29.7 223 66.2

  Without controlled prescription 144 68.9 100 29.7

  No information available 3 1.4 14 4.1

  Total 209 100.0 337 100.0
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and parent and teacher awareness-raising on 
proper care and handling of medications could 
reduce such drug-related accidents in child-
hood.

The percentage of adolescents among the in-
tentional cases could be explained by hypotheses 
raised in Londrina, Paraná State, Brazil, by Mar-
condes Filho et al. 16, who observed that the most 
important factors related to suicide attempts 
by poisoning in the 12-24-year group were in-
terpersonal losses, depression, and drug abuse. 
Interestingly, according to Bochner 7, from 1999 
to 2001 in Brazil, medications accounted for 33% 
of reported poisonings among adolescents aged 
15 to 19. The same author found that in the 10-
14-year group, this percentage was lower (25.7%), 
while other, non-pharmaceutical products were 
more common.

Some authors feel that the problem of suicide 
attempts in adolescence is due to the biological, 
psychological, and social changes that occur dur-
ing this period of life 7,24. The work by physicians 
specializing in adolescence has been emphasized 
in health services and recommended by Teixeira 
& Luis 24. Another factor cited by authors is the 
need for health professionals that are prepared to 
recognize risk behaviors among adolescents and 
youth. Educational programs and early special-
ized care for family members and friends are also 
recommended, although families often show re-
sistance, since the potentially suicide-prone in-
dividual may have requested help in some way 
and gone unnoticed 24.

As for type of event, although the available 
data for 2002 in the SINITOX databank show 
methodological differences as compared to the 
current study, since they also include poisonings 
from chronic-use medications, the most com-
mon circumstances were also suicide attempts 
and individual accidents (39.5% and 37.8%, re-
spectively) in Brazil 6. Although the findings are 
consistent with ours, importantly, the suicide 
attempt rate in Maringá was nearly double the 
Brazilian national rate.

In a previous study in Maringá on poisonings 
in general in the 0-14-year-old population, in-
gestion occurred in 79.3% of the cases 25, a lower 
figure than in the current study. Meanwhile, Odu-
ardo Lorenzo et al. 26 found that among acute poi-
sonings in the 0-15-year bracket, 93.4% occurred 
by ingestion, similar to the findings by Gárate 
et al. 27 (91.5%). In Porto Alegre, Rio Grande do 
Sul State, Brazil, 88.4% of cases in children 0-5 
years of age were by ingestion 18. Gandolfi & An-
drade 28 showed similar findings in the State of 
São Paulo in 1998. The high rates of accidental 
cases near lunch time (10:00 AM to 1:59 PM) and 
dinner time (6:00 PM to 11:59 PM), could be ex-

plained by the fact that colorful medicines are 
often stored in the kitchen, a situation prone to 
accidental poisoning in children. 

The high rate of liquid pharmaceutical prepa-
rations among accidental cases could be related 
to the study population’s characteristics, since 
more than 70% occurred in children less than ten 
years old (Table 2). Techniques that facilitate the 
use of medications by children resistant to swal-
lowing drugs are important for various medi-
cal treatments in this age bracket. However, the 
manufacturing of easy-to-open, colored packag-
es that contain medicines with attractive colors 
and smells could unwittingly facilitate childhood 
poisonings.

The high percentage of intentional cases on 
Sundays could result from family and conjugal 
strife related to weekends, like alcohol abuse, 
more time spent with the family, anxiety, loneli-
ness, and other factors. In Londrina, Marcondes 
Filho et al. 16 observed that suicide attempts by 
poisoning were positively associated with alcohol 
and drug abuse, more frequent on weekends.

Meanwhile, in studies on family problems re-
lated to suicide attempts, some authors conclud-
ed that depression is be related to family conflicts 
like difficulty with adaptation, disharmony, dis-
organization, demoralization, and family break-
down 29,30. Such types of family conflicts often 
become more evident when the family spends 
more time together, that is, mainly on Sundays. 
Such factors could explain the higher percentage 
of suicide attempts with medications on this day 
of the week.

Consistent with the current study, the re-
search by Marcondes Filho et al. 16 point to the 
predominance of ingestion of drugs acting on 
the central nervous system in intentional cases 
of poisoning. Likewise, analyzing acute poison-
ing with medications in the State of São Paulo 
in 1998, Gandolfi & Andrade 28 also found that 
drugs for treatment of psychiatric and neurologi-
cal disorders were the most common pharmaco-
logical groups among poisonings. A Cuban study 
showed similar results, based on data from 1995 
and 1996 31.

The percentage of central-acting medications 
among poisonings is worrisome, since this type 
of drug nearly always requires a prescription for 
dispensing. The prescription of indiscriminate 
doses, dispensing without adequate information, 
and even sales without a prescription may be 
related to improper use. Some authors point to 
the fact that depressive patients are often prone 
to suicide attempts 16. Thus, especially in these 
cases, prescriptions should be rationalized, with 
indication of the adequate amounts, in order to 
ensure the correct use of such drugs.
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Indiscriminate self-medication, with high 
rates reported in Brazilian studies, is believed to 
have favored the high rates of accidental poison-
ings 11,32,33

. The high rate of poisonings with mul-
tiple drugs may be related to the ease in obtain-
ing medications on the Brazilian market 13. This 
frequency may be associated with lack of infor-
mation and awareness and to abusive advertis-
ing by the pharmaceutical industry, favoring the 
accumulation of small home pharmacies 27,29. 
In studies evaluating knowledge on generic drugs 
in Pelotas (Rio Grande do Sul) 14 and Recife (Per-
nambuco) 13, the authors concluded that school-
ing and purchasing power bear a positive associ-
ation with level of knowledge on these products. 
They also found that older age was associated with 
lower level of information on medications, and 
that lack of information can lead to non-utiliza-
tion of generic drugs or inadequate interchange 
between brand-name and generic products 13,14. 
Based on this information, one can assume that 
lack of orientation can also lead to incorrect use 
of medications, furthering increasing the odds of 
poisonings. Some authors have also highlighted 
that the elderly population is highly susceptible 
to such misinformation 34.

In relation to the drugs used in self-medica-
tion, specifically over-the-counter drugs, their 
purchase in pharmacies without a prescription 
would probably not be so problematic if the 
pharmacist always dispensed them 14. However, 
the simple presence of a trained professional 
in dispensing sites would be useful, as long as 
the proper orientation on risk of poisonings was 
communicated to the purchaser.

The results of the present study allow con-
cluding that the great majority of intentional 
cases of poisoning occurred in females, while 0-9 
years was the most common age bracket for ac-
cidental cases, and intentional cases prevailed 
in the other age brackets. Sunday was the most 

common day of the week for intentional case and 
Thursday for accidental cases. For all cases, the 
most frequent clinical outcome was cure without 
signs or symptoms.

In relation to the drugs involved, the percent-
age of poisonings with multiple drugs was higher 
in intentional cases, and the most frequent drugs 
were those acting on the central nervous system. 
Liquid pharmaceutical preparations were more 
frequent among accidental poisonings, and con-
trolled-use prescription drugs were more com-
mon among intentional cases.

This study’s findings show that poisonings 
with medications pose a large-scale problem 
during both childhood and adulthood. The con-
clusion is that the implementation of educa-
tional programs on the prevention of household 
accidents, focusing on mothers, the distribution 
of information leaflets in drugstores and prima-
ry health clinics, and correct orientation on the 
proper storage and use of drugs are also impor-
tant tools for changing this reality.

For adults, an important measure to prevent 
suicide attempts with medications is the effective 
monitoring and inspection of sales on controlled 
drugs by pharmacies. The prescription of exag-
gerated amounts of such medications to depres-
sive patients is believed to favor their use in sui-
cide attempts. Standardization of the prescribed 
amounts is recommended, along with the avail-
ability of psychological follow-up for these indi-
viduals by the health system.

Given the reality as observed above, it is be-
lieved that proper training of health professionals 
to provide orientation on the correct use and stor-
age of medications can greatly reduce the rates of 
acute poisoning with medications in the general 
population. Effective multidisciplinary work and 
exchange of information by health teams is es-
sential for the prevention, detection, treatment, 
reporting, and follow-up of poisonings.
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Resumo

A proliferação do mercado farmacêutico no século XX 
propiciou mudanças importantes no consumo de me-
dicamentos em todo o mundo. O objetivo do presente 
estudo foi analisar as intoxicações medicamentosas 
agudas intencionais e não intencionais segundo fa-
tores relacionados ao intoxicado, à intoxicação e ao 
medicamento envolvido. Trata-se de um estudo trans-
versal, com coleta de dados secundários referentes a 
todos os casos de intoxicações medicamentosas agudas 
notificadas em 2003 e 2004 pelo Centro de Controle 
de Intoxicações do Hospital Universitário Regional 
de Maringá, Paraná, Brasil. Foram estudados 546 ca-
sos de intoxicações medicamentosas agudas. O sexo 
feminino foi o mais acometido nos casos intencionais 
(79,8%), e a faixa etária de 0-9 anos foi predominante 
entre as intoxicações não intencionais (51,9%). Os me-
dicamentos mais freqüentemente envolvidos foram os 
de ação no sistema nervoso central (57,2%), com pre-
domínio de fármacos que requerem retenção de receita 
na dispensação, principalmente entre os casos inten-
cionais (66,2%). Os resultados evidenciaram as carac-
terísticas das intoxicações medicamentosas agudas em 
Maringá, confirmando a necessidade da implantação 
de medidas preventivas que contribuam para a utili-
zação racional de medicamentos.

Envenenamento; Medicamentos; Uso de Medicamentos
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