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ABSTRACT

Background: among the many processes responsible for antimicrobial resistance, inappropriate antibiotic use and self-medication are
major public health concerns. To tackle antibiotic resistance and its widespread misuse, is important to identify the social, cultural,
and economic differences associated with the problem. Objective: to determine the percentage of antibiotics used without medical
prescription in children under five years old with symptoms of upper respiratory tract infection according to their families’ socioeconomic
characteristics in Ecuador. Materials and Methods: a cross-sectional design was set, using a structured questionnaire to assess mothers
who attended urban and rural primary health care units with their children under five years old and belonged to the middle or lower
social strata. A sample of 947 individuals was obtained from February to April 2011. Informed consent was acquired from those willing
and eligible participants. The descriptive analysis used frequencies, percentages, means, standard deviation and chi-square. Quantitative
information was processed using SPSS version 17. Results: those from lower socioeconomic strata used antibiotics to treat symptoms of
upper respiratory infections of their children without medical prescription in a higher percentage (35.57%) than middle socioeconomic
strata (27.7%, p<0.01). Mothers who had university level education had more knowledge about measures to prevent antibiotic resistance
(57.14%) than those with only a primary school education (13.59% p<0.05). Conclusion: antibiotic use in children under five years old with
symptoms of upper respiratory infection is high, mainly among those study participants corresponding to lower socioeconomic strata
who mostly live in the rural area. MED.UIS. 2017;30(2):21-7.
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Uso de antibioticos sin prescripcion en niflos ecuatorianos segun las caracteristicas
socioeconomicas de sus familias

RESUMEN

Introduccién: entre los mdltiples procesos responsables de la resistencia antimicrobiana, el uso inadecuado de los antibidticos y la
automedicacién son problemas alarmantes en salud publica. Para la contencidn de la resistencia a los antibiéticos y la ampliacién del mal
uso, es importante identificar las diferencias sociales, culturales y econémicas asociadas al problema. Objetivo: determinar el porcentaje de
uso de antibidticos sin prescripcion médica en nifios menores de cinco afios, con sintomas de infeccidn del tracto respiratorio superior de
acuerdo las caracteristicas socioecondmicas de sus familias en Ecuador. Materiales y métodos: se realizé un disefo transversal utilizando
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un cuestionario estructurado para evaluar a madres pertenecientes a estratos sociales medio y bajo, quienes asistieron con sus hijos
menores de cinco afnos a unidades urbanas y rurales de atencién primaria de salud. Se obtuvo desde febrero a abril de 2011, una muestra
de 947 individuos que dieron su consentimiento informado. Se hizo un andlisis descriptivo mediante el uso de frecuencias, porcentajes,
medias, desviacion estandar y chi cuadrado. Para el procesamiento de la informacién cuantitativa se utilizé SPSS version 17. Resultados:
los estratos socioecondmicos mas bajos usaron antibidticos sin prescripcion médica para tratar sintomas de infecciones respiratorias
del tracto respiratorio superior de sus hijos en un mayor porcentaje (35,57%), comparado con los del estrato econémico medio (27,7%, p
<0.01). Las madres con educacién universitaria tuvieron mds conocimiento sobre medidas para la prevencién de la resistencia bacteriana
(57,14%) que aquellas con solamente educacién primaria (13,59% p<0,05). Conclusiones: el uso de antibiéticos en nifios menores de 5 afios
con sintomas de infeccidn respiratoria alta es elevado, principalmente en aquellos participantes pertenecientes al estrato socioeconémico
bajo, quienes viven en su mayoria en el drea rural. MED.UIS. 2017;30(2):21-7.
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INTRODUCTION success are significantly reduced and where multi
resistant bacterial infections are becoming more
common>®. Infections caused by resistant bacteria
and their associated morbimortality cause, prolong
hospitalization stays and expensive treatment
regimens, affecting the health system as a whole’.

Antibiotics have been successfully used to reduce
and prevent death from infections and have helped
to transform many previously deadly diseases into
manageable health problems especially in developed
countries. Worldwide, according to the World Health
Organization the leading causes of death in children
under five years old are pneumonia 13%, diarrhea 9%
and malaria 7%' and about 37% of all child mortality
is caused by infectious diseases, highlighting
the importance of studying antibiotic use and
emergence of resistance at the community level.
In Ecuador, despite the fact that child mortality has
decreased steadily since 1990 at a 3.9 annual rate
reduction, infectious diseases still have a significant
percentage®.

Itis estimated that 80-90% of antimicrobial use occurs
in the community, therefore containment strategies
should be targeted to minimizing any unnecessary
and inadequate use®. A large percentage of these
are used to treat Upper Respiratory Infections (URI)
from viral etiologies that do not require antimicrobial
treatment®. This occurs in part due to inappropriate
health personnel prescription but also to self-
medication and insufficient or inaccurate knowledge
by the population in general, as well as limited access
to health services because of geographic, economic

10,11
Nowadays throughout the world, Antimicrobial and cultural reasons™".

Resistance (AMR) is increasing and compromising
pharmacologic treatment of the most common
infectious diseases. The processes responsible are
varied and complex, including physiological and
biochemical mechanisms. It is worth mentioning that
the use of antibiotics, apart from being one of the
most commonly prescribed and used drugs in human
medicine, is the single most important factor leading
to antibiotic resistance around the world. However,
up to 50% of the time antibiotics are not optimally
prescribed, often when not needed or ordered
with incorrect dosing or duration of treatment*.
Paradoxically, despite the growing problem of AMR, MarteriALs AND METHODS
there has been an alarming decrease in research and
development of new antibiotics. As there arevirtually ~ STUDY DESIGN AND STUDY POPULATION
no new classes in the research and development
in pipeline, clinicians are now facing a scenario A cross-sectional design was used to query mothers
where the probabilities of empirical treatments’ of children younger than five years old with signs and
22

The main aim of this study was to determine to
what extent antibiotics are used without medical
prescription in children under five years old
presenting symptoms of URI, who were served by
primary healthcare clinics in accordance with their
socioeconomic characteristics of their families in
Ecuador. Additionally, to investigate if knowledge
about antibiotic use and resistance is associated with
the rate of usage without prescription to treat those
symptoms.
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symptoms of URI from different social strata. URI
was diagnosed by the community physicians from
each health unity, using Integrated Management
for Childhood lliness criteria, IMCI (WHO, UNICEF).
The data was collected through interviews, using a
structured questionnaire with 49 questions that was
validated in a previous pilot study™ and applied by the
health unit physicians. Mothers were asked about
the name of the drugs used, then the physicians
defined if it was an antibiotic.

Five primary health care units were included in the
study; these were selected taking into consideration
their geographic location, population coverage,
demographic, economic and social characteristics.
Two outpatient clinics of primary level public
hospitals in Naranjal, located in the Coastal region of
Ecuador and Sigsig in the Highlands; as well as three
primary health care centers in Azuay province were
selected.

We worked with the following sample restrictions:
population of 28 162 children under five years old,
living in the geographic area of study according to
the National Institute of Statistics and Censuses
of Ecuador (INEC 2011)3, a reported prevalence
of 59.9% in children under age five with acute
respiratory infection, a minimum sample of 365
individuals for the total study population with 95%
Cl and 5% error estimated by applying the statistical
program Epidat 3.1; inclusion criteria were mothers
who wanted to participate whose children were
under five years old and presented acute URI at
the outpatient department of the participating
health units. Mothers from upper social strata
(those who ran their own company, factory, mine,
agricultural unit with > 10 workers) were excluded
since we found very few families belonging to this
social strata and the sample would had not been
representative. It was proposed to work with a total
of 1000 participants of the five sites established
and a sample for convenience of 947 mothers was
obtained in a period of three months from February
to April 2011.

The study participants were grouped into middle
and lower social strata, based on the employment
patterns of the head of the household. The middle
strata was formed by independent professionals,
traders, small agricultural producers (farm owners)
and master craftsmen, while the majority of
the lower strata population included laborers,
agricultural workers, street vendors and craftsmen,
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peasants who were employed but didn’t own a
production unit; we also took into account the
family’s patterns of consumption and access to
basic needs: clean water, sanitation, health access,
education, recreation, food and housing conditions
of overcrowding defined as 23 people per room,
according to Breilh’s classification®.

OutcoMEs

The variables analyzed included demographic
and socioeconomic characteristics of the child
and family, mother’s formal education level, and
questions regarding knowledge of antibiotic use and
resistance. The main outcome measures included:
antibiotic use to treat the last URI episode of the
child, whether the antibiotics were prescribed or not
by a healthcare professional; knowledge of mothers
regarding any risks associated with antibiotic use
and resistance or about measures to prevent AMR
by formal education level, and finally we studied
if higher knowledge of the risks associated with
antibiotic use and resistance were associated with
use of antibiotics without prescription.

STATISTICAL ANALYSIS

Quantitative data was processed and analyzed using
SPSS version 17, Excel 2010 and Epidata 3.1 software.
The analysis used frequencies, percentages, and
measures of central tendency such as means, standard
deviation, and chi-square for statistical significance
was used with levels of significance set to p<0.05.

ResuLts

The non-response rate was 5.2%; these were mainly
mothers living in remote areas. Reasons given by
mothers for not participating were concerns about
the amount of time spent at the health service and
time needed to return home. The mean maternal age
of the middle and low social strata participants in the
study was 30(SD10) and 27(SD9) years respectively.
The mean size of core family was 5(SD2) members,
similar for both social strata, and mean family income
was higher for the middle strata ($560) compared
with those from the lower strata ($263).

Participants of the middle strata in this study
sample lived mostly in urban areas; had low rates of
overcrowding and a higher adequate basic services
and formal education level compared to those from
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the lower strata. Mothers from the lower social
strata mostly resided in the rural area with significant
levels of overcrowding, lack of basic services in a
high percentage and managed signs and symptoms
of URI using antibiotics without prescription before
seeking medical consultation in a significantly
higher percentage than those in the middle strata
(35.57% versus 27.7% respectively, p<0.01). Antibiotics
without prescription were obtained at a pharmacy
in most cases, 26.16% and 18.58% in middle and lower
strata respectively, to a lesser extent, but no less
importantly; antibacterials were obtained from other
sources such as food stores, friends, the market and
others (See Table 1).

MED.UIS. 2017;30(2):21-7

Table 2. Knowledge of mothers about risks of antibiotic use and
antibiotic resistance by social strata

Social Strata
Middle

Low p

Total responders n=409(100%) | n=538(100%)

Yes, | have heard

about the risks of 142 (34.72%) 89 (16.54) <0.05

antibiotic use

Yes, | have heard

about what antibiotic 133 (32.52) 109 (20.26) <0.05

resistance is

Yes, | have heard

about how to prevent | 120 (29.34) 71(13.2) <0.05

antibiotic resistance

Source: Authors

Table 3. Antibiotic use without prescription by knowledge of
mothers about risks of antibiotic use and antibiotic resistance

Table 1. Basic Socioeconomic Characteristics of the Study
Population in the last episode of URI by social strata
Social strata
Characteristics Middle Low P
n=409(100%) | n=538(100%)
Urban residence 261(63.81) 193(35.87) <0.05
Rural residence 148(36.19) 345(64.13) <0.05
Overcrowding 33(8.14) 167(31.09) <0.05
Adequate basic 386(94.38) 426(79.18) <0.05
services
Secondary-University 319(78) 258(47.96) <0.05
level education
Acquired antibiotics 113(27.7) 191(35.5) <0.01
without prescription in
the last episode of URI
Acquired antibiotics in a 107(26.16) 160(18.58) <0.25
pharmacy

Source: Authors

Among both groups only a small percentage of
mothers were aware of the risks of antibiotic
use, resistance and measures for its containment,
although a higher percentage from middle strata
stated they were better informed about this (See
Table 2). We also found that mothers both with
and without knowledge about antibiotic use and
resistance, had used them in similar percentages,
30.71% versus 38.46%, respectively (See Table 3).

Additionally, the level of schooling was related with
knowledge on antibiotic resistance and preventive
measures for its containment. Mothers with
university studies were aware in a higher percentages
than those with primary school and high school (See
Table 4).

2

Antibiotic Without With
use without knowledge Knowledge
prescription n=687(100%) n=260(100%) P
Yes 211 (30,71%) 93 (38,46 %) <0,152
No 476 (69,28%) 167 (64,23 %) <0,162

Source: Authors

Table 4. Knowledge of mothers about antibiotic resistance and
means of prevention and acquisition of antibiotics by formal
education level

Formal Education level

Primary
School

Secondary

School

University P

Total

n=368(100%) | n=468(100%) | n=105(100%)

responders

Yes, | have

heard about

63 (17.75) 106 (22.6) 62 (60.95) <0.05
antibiotic
resistance
Yes, | have
heard about
prevention 49 (13.69) 83(17.3) 59 (67.14) <0.05
of antibiotic
resistance

Source: Authors
DiscussioN

In our study, we found that antibiotics are often used
to treat symptoms of URI in children under five years
old in Ecuador and that frequency of use and self-
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medication patterns differ according to the children
families’ socioeconomic strata with higher use in
the lower one, in which most lived in the rural area.

We found that antibiotics were primarily
bought from a pharmacy without the need of
a prescription, followed by grocery stores and
obtained from friends. These findings were similar
to those described in the city of Barranquilla,
Colombia in a study conducted in a low social
strata neighborhood®, and is comparable with
other studies in Spain”, Mexico® and Georgia®™.
Furthermore, symptoms that encourage self-
medication are similar, and their knowledge
regarding undesirable or adverse events concerning
antibiotic use, as well as their therapeutic effects
was found to be similar. However, a notable
difference between these researchers’ studies and
the present study is that we included social strata
as a variable to explore if significant differences
existed when comparing mothers receiving care
in the same health unit and who lived in the same
geographic area but belonged to different social
strata.

Despite the fact that antibiotics are not considered
over the counter medications in Ecuador, in the
practice the country lacks tight control for drug
marketing and distribution, which makes antibiotic
availability without prescription simple as evidenced
in the study, a situation that contributes to higher
rates of adverse events, drug interaction and the
possibility of a delay in diagnosis and mistreatment of
potentially lethal infections as well as the emergence
of AMR.

Antibiotic use without prescription is also associated
with inappropriately shorter periods of use, dosing
and inadequate drug election according to a
study conducted by Okeke et al. and several other
studies in communities where antibiotic use was
frequent®. If we take into consideration that
population from lower social strata tend to have less
access to information and often may not recognize
some medications as antibiotics, the true proportion
of patients who frequently use antibiotics is possibly
much higher.

It should be noted that antibiotics have been
perceived as low-risk drugs. However, they are the
second leading cause of adverse drug effects in the
United States and its use without prescription has
been associated with severe adverse effects. Specific
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solutions are needed to improve or change the use
of antibiotics without prescription®.

Although improvement has been made, many people
in our country have restricted access to health care
services, and in a lot of cases do not possess basic
information regarding appropriate use of medicines
and therefore are more likely to consult untrained
drug sellers underestimating the potential risks
associated with these medications®. In our study,
only a small percentage of mothers have received
information about the risks of antibiotic use,
resistance and measures for its containment from
health care professionals. We know that children
of mothers belonging to the lower social strata
are highly vulnerable to infectious diseases due to
their life conditions and malnutrition and are more
likely to receive antibiotic treatment and other
medications without prescription as other studies
have described®.

Maternal schooling was associated with the use
of antibiotics without prescription. Those with a
high level of schooling presented low percentages
of antibiotic use without prescription. We believe
mothers from low social strata have developed
what can be interpreted as a survival strategy. They
are more likely to access informal health care due
to restricted access to formal state health care
system and they have shown capacity to do so in
our study. This situation presents a social, scientific
and communicational challenge for the formulation
of public policy to prevent antibiotic resistance.

Our study also suggests that knowledge of adverse
effects and risks of antibiotic use did not decrease
its use without prescription among the study
population, even though this result did not reach
statistical significance. This raises the necessity for
further studies to achieve understanding of the
content and the quality of the knowledge that the
population manages regarding antibiotic use and
resistance. It also arouse a challenge for decision-
makers responsible for enabling regulation and
safety, availability and access to antibiotics.

Among the limitations of our study, we report that
antibiotic use was self-reported by the participants,
which could introduce ascertainment or recall
biases. Another limitation was the constitution of
the sample. Due to feasibility we selected study
sites by convenience, trying to represent the
different geographical areas of the country.
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CONCLUSIONS

Mothers belonging to the low social strata in the
study population acquired antibiotics for their
children without medical prescription in higher
percentage than those in the middle strata to treat
upper respiratory infection symptoms. Also, level
of schooling was correlated with acquisition of
antibiotics without prescription and associated with
previous knowledge about antibiotic resistance and
preventive measures for infection control at the
community level.

Public health plans and strategies for health
promotion and education for self-care should take
into consideration and enhance the social, cultural
and economic characteristics that are associated
with antibiotic use, treatment adherence and
increased antibiotic  resistance. Interventions
tackling antimicrobial resistance must be developed
with direct participation of the communities in
the process of health education. It is important to
work with families from low socioeconomic strata
who have been historically excluded from specific
strategies to promote their rights and improve the
accessibility to the health system.

There is an urgent need for a multilateral national
policy involving health professionals and members of
the community that considers cultural background
and social vulnerability of different socioeconomic
levels, and that evaluates long-term effectiveness
of interventions constructed with the communities
themselves. We recommend conducting and funding
studies at a national or regional level to deepen
knowledge of the underlying causes of antimicrobial
resistance  taking into consideration social
determinants. In the absence of rigorous studies, the
scope of interventions to reduce self-medication of
antibiotics is very limited.
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