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CHILDREN’S KNOWLEDGE 
OF MEDICINES

Implications for health education
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In order to get information about children’s knowledge on medicines, a questionnaire with
semi-open and open questions was applied to 152 children, ages 10 to 13, in two medical
centres in a Spanish town. Results indicate that children have limited knowledge about
medicines, which is an indicator of the potential risk to which they are exposed. There is a
profound lack of knowledge about the attribution of efficacy of the medicine, since it is 
linked to external characteristics such as flavour and place where it is acquired. Children’s
knowledge has coherence and internal logic, which will predictably facilitate the planning
and implementing of the necessary educational programs about medicines, and which
should be adapted to their level of development.
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Children's knowledge of medicines

The study of the use of medicines has been mainly done from a biomedical and pharma-
cological perspective. According to this perspective, medicines are substances that are useful
for the treatment and prevention of diseases, and modification of healthy biological status
such as control of the reproductive function and appetite suppression or stimulation.

The biomedical studies on medicine use focus on varied topics like: development of new
products, analysis of health risks and efficiency on specific populations, development of inter-
national classifications and consumption quantification.
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Socioeconomic studies could be added to this group. In fact, nowadays medicines are one
of the treatments of most diseases with a better cost-effectiveness relation. This situation does
not seem to be going to change in the near future. On the contrary, medicines play an
increasingly important role in society and contribute to control the costs of public health.

However, currently biomedical professionals begin to accept the existence of non-medical
factors that affect medicine use, and the need to carry on interdisciplinary studies that include
the contribution of education specialists, anthropologists, sociologists, and psychologists.
Within this group some studies have focussed on structural factors that affect medicine use
such as the effect of publicity (Lewis & Lewis, 1974; Atkin, 1978; Rossiter & Robertson, 1980;
Zuckerman & Zuckerman, 1985; Byrd-Bredbenner & Grasso, 2000). Others point out that chil-
dren have more autonomy in medicine use than what the majority of adults could predict
(Bush & Iannotti, 1992). For example, children may remind their parents when it is the time
to take a medicine and take it by themselves; sometimes they make the decision of taking a
medicine if they are at home by themselves (Vaskilampi, Kalpio, Ahonen, & Hallia, 1996), or
take medicines at school by themselves. The maternal influence on autonomy in medicine
taking behaviours has been studied by Mechanic (1964), Bush and Iannotti (1988), Sachs
(1990), Sloand and Vessey (2001) and Bozoni, Kalmanti, and Koukouli (2006). To these it can
be added other very important variables like social learning and cognitive development
(Campbell, 1975; Sharaideh, Wafaify, & Albsoul-Younes, 2013), as well as the capacity of chil-
dren to make decisions regarding medicine use (Lewis & Lewis, 1982, 1989; Aramburuzabala,
1997). Children have great influence on family power situations regarding illness and treat-
ment. Early studies ignored them, possibly based on the assumption that parents make the
decisions and children had to follow their directions. However, children definitely exercise
their negotiation skills and their ability to make decisions when it comes to treatment and the
use of medicines.

However, there are very few studies exploring the conceptual and ideological factors as they
are reported by children, which places these factors within the framework of health and illness
behaviours in a wider cultural context (Aramburuzabala & Polaino-Lorente, 1992; Aramburuzabala
et al., 1996; Bush et al., 1996; Trakas & Sanz, 1996; Almarsdottir & Zimmer, 1998).

Children are, to a large extent, a good reflection of the culture that surrounds them. Their
behaviours related to medicines and health care develop in an early stage of their life.
Therefore, studying the knowledge and use of medicines in childhood is essential for know-
ing and understanding the process of acquiring health behaviour patterns, specially those
related to the use of medicines. Such knowledge and attitudes will have a decisive influence
upon the behaviour and the use of medicines in the adult stage, considering the lack of edu-
cation on the use of medicines throughout life.
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Children are social actors with their own perspectives on the social world. They receive
messages about medicines as part of daily information. Not only the adults administer their
medicines, but at times they take them themselves, they observe how their relatives use them,
and are exposed to publicity of these products.

In this way all children build up beliefs and develop expectations regarding medicines
that will affect their future behaviours in the use of medicines. From this we can infer the
importance of early education on health and medicine use.

Children need information about medicines before they begin to use them independently
or they are asked to collaborate in the treatment. Before planning educational programs
regarding medicines, it is important to know what do children know about medicines, how
do they use them, and what do they want to know about them. This information has to take
into consideration the child’s level of development (Hansen, Holstein, Due, & Currie, 2003;
Holstein, Hansen, Due, & Almarsdottir, 2003).

The studies by Bush and Iannotti (1988, 1990) about how children develop and maintain
their knowledge on medicines reveal that learning about medicines starts at very early ages
and has a significant family influence. This knowledge is maintained relatively stable during
the school life (Bozoni et al., 2006; and Hämeen-Anttila, Juvonen, Ahonen, Bush, &
Airaksinen, 2006).

Knowledge is necessary but not sufficient for inducing health behaviours. Knowledge
itself is not sufficient if children do not have the abilities or the capacity for acquiring a
behaviour. The study by Bush, Iannotti, and Davidson (quoted in Bush & Hardon, 1990)
demonstrated the existence of a negative relation between children’s knowledge about
medicines and their use expectations regarding common health problems.

These data suggest that the interest of educational programs on the topic of medicines
should focus not so much on providing knowledge to children and their parents, but on the
development of attitudes and beliefs that allow behaviour change from the knowledge that
the subjects already have. The number of health education programs on medicines is increas-
ing (International Pharmaceutical Federation, 2001; Hämeen-Anttila, Kemppainen, Enlund,
Bush, & Airaksinen, 2004; Hämeen-Anttila, Juvonen, Ahonen, Bush, & Airaksinen, 2005;
Hämeen-Anttila, 2006; Hämeen-Anttila, Airaksinen, Vainio, Bush, & Ahonen, 2006;
Ceboteranco & Bush, 2007). These programs should be based on information gathered from
the children, and they should take into account the attitude of the involved agents such the
teachers (Hämeen-Anttila, Airaksinen, Lappalainen, Bush, & Ahonen, 2006) and pharmacists
(Ranelly, Bartsch, & London, 2000; Sleath, Bush, & Pradel, 2003).

It is necessary to obtain more information about what people really think and do regard-
ing medicines. This necessity has arisen from research that demonstrates the following: i)
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medicine prescription (that is, instructions for use, availability and security of such sub-
stances) are not always rational (appropriate, proper, correct); that is, patients do not always
«receive medications appropriate to their clinical needs, in doses that meet their own individ-
ual requirements, for an adequate period of time, and at the lowest cost to them and their
community» (Holloway & Van Dijk, 2011: 2); ii) while demand for medicines by patients is
high, compliance with treatment is low; iii) health self-care is so prevalent and spread out that
the statistical information about medicine use probably refers to only a small percentage of
the real use.

The study that is presented here comes up from the interest to give response to a series of
questions regarding the real use of medicines in childhood from the children’s perspective1.
The information gathered should contribute to establish the basis for educational intervention
on the use of paediatric medicines that considers the child as an active participant (Hart, 1998;
Sanz, 2003).

The objectives of the study are the following: 1) to obtain quantitative and qualitative data
concerning knowledge of medicine by the childhood population of Segovia, in Spain; 2) to
compare children’s knowledge regarding pharmacological treatment for acute and chronic ill-
ness and surgical procedures; 3) to provide information that will allow to improve the direct
communication between the child and the paediatrician as well as the knowledge of the child
about medicine use, with the aim of making a rational use of paediatric medicines; and 4) to
analyze the implications of this information for the development of health education pro-
grams that consider children as active agents in the treatment of their illnesses.

Research design

Based on the research objectives, a questionnaire was elaborated to gather the relevant data.
The study measures the following variables related to what children know about

medicines: definition (therapeutic objective, external characteristics, own or distinguishing
characteristics), routes of administration, secondary effects, dosing, source of prescription,
expiration, and efficacy.

The following identification variables were used: age; gender; outpatient consultation (for
acute or chronic illness) or hospital admission (for acute and chronic illness, or surgery);
mother’s employment; mother’s educational level; parents’ profession related/not-related to
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health care; number of medicines that the child takes (at present and frequently); number of
medicines taken by other persons living in the household (at present and frequently); number
of persons living at home; number of hospital admissions of the interviewed child; and num-
ber of chronic illnesses of the persons that live (or have lived) in the home requiring pharma-
cological treatment.

Sample and data collection

The study was conducted between February and April 2010. The sample of the study was
composed by 152 children (73 boys and 79 girls) from the province of Segovia, in Spain.
Table 1 presents the distribution of subjects by gender and age.
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10 28 32
11 14 8
12 2 7
13 35 26

Total 79 73

Age Girls Boys

TABLE 1
Distribution of subjects by gender and age

The context of the interview was taken into consideration – outpatient consultation in the
Health Centre Segovia I or admission to the General Hospital of Segovia. The situation of chil-
dren as patient was 77.9% walk-in and 22.1% hospitalized. The illness that induces the visit to
the medical centre is acute in most cases (81.7%). Most interviewed children did not have a
chronic illness nor were taking medicines at the time of completing the questionnaire.

The incidental sample was selected in two medical centres for two reasons: in these cen-
tres we had access to a big number of children from the same area, and parents expressed
their trust in a research conducted by known persons that are health professionals. Also, the
centres provided adequate spaces for applying the questionnaires.

It was decided that the sample would have at least 150 children, since that number allows
sufficient variability in the responses. In the health centre, nurses and paediatricians inter-
viewed the children and read them the questions. Most parents self-applied the questionnaire.
Once completed it, the interviewer would review the questionnaire with the parent and give
the opportunity to solve any doubts.



Adolescents were excluded from the study because it was decided that the subjects should
be in the stage of developing the psychosocial factors that affect the use of medicines. Ages
10 through 13 were selected because, according to Piaget’s theory, they represent two differ-
ent stages of children cognitive development and allow to make comparisons. Besides, chil-
dren of this age group are already capable of providing enough information about the issues
studied.

The demographic information obtained from the adults through the complementary ques-
tionnaire reveals that the person that accompanied the child to the health centre and com-
pleted the complementary questionnaire was usually the mother (88.2%). In most homes
there are two (59.1%) and three (23.5%) children, and in no case there more than five. The
family model is nuclear, composed by parents and children (83.2%). Only in some cases there
are other persons in the household. The level of education of the mother was distributed in a
balanced way among basic, medium and high level. In 57.9% of the cases mothers work out
of the house. And in 22% of the cases one of the parents has a profession linked with health.

Consent was collected from children and parents after they were explained what are the
objectives of the study and confidentiality was guaranteed. Children were interviewed apart
from their parents in order to avoid possible contamination of the responses. Questions were
read by the interviewer and children responded verbally. At the same time parents responded
a self-administered questionnaire with socio-demographic data, and information about health
history, illnesses, and pharmacological treatment of the child and other members of the family
that live (or have lived) in the home.

All children and parents approached accepted to collaborate in the research. All children
were motivated and cooperative.

The information gathered in the health centre was obtained during the medical consulta-
tion. The 10 to 12 year old children went to the doctor due to medical problems, while the 13
year old children went for regular check-up. Every day questionnaires were administered to
the first two children attending the centre and meeting the age requirement. The question-
naire was applied by three teams of nurses and paediatricians. Children interviewed at the
hospital were admitted due to acute illness, chronic illness, or surgery. Questionnaires were
applied by a nurse and a paediatrician. When the medical condition of the child so required,
an appointment was made for another day. Responses were handwritten.

Training of interviewers was done during the pilot study. Items were group reviewed. The
interviewers already knew the children and their parents, which resulted in a warm and open
relation during the interviews.
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Questionnaire description

Questionnaires were composed of semi-open (19) and open questions (5). This instrument
allowed to collect information from a large number of subjects without interfering significantly
with the professional activity of the participant paediatricians and nurses since it does not
require much time. It was preferred to use semi-open questions instead of closed questions
because there are not sufficient studies about the topic that could offer codes for closed and
predetermined responses. Therefore, children were allowed to respond openly, although spe-
cific responses were predetermined. Responses that were not predefined were written literally
in order to be coded afterwards. The design of the questionnaire corresponds to an adaptation
of the one elaborated by Aramburuzabala and Polaino-Lorente (Aramburuzabala, 2000).

Correct answers were coded as 1, and incorrect answers were coded as 0. Data were
coded and analyzed statistically with the SSPS program. Besides, a qualitative analysis was
done for the responses to open questions.

Reliability, taken as internal consistency, was determined through Crombach alfa equation.
The coefficient obtained is 0.4263. Although it is not so high, it is highly significant (p = 0.0000).

Results

Medicines are defined by 78% of the children as things that are good for getting better.
The majority of the children (84.9%) consider that the oral route is not the only way to

take medicines, and they acknowledge other routes of administration (92.3%) – the most
named are: intravenous, eye, nasal, and rectal. They know that the same medicine can have
different presentation formats (82.9%) and different colours (62.9%), although there are dis-
crepancies in the intra-subject responses for similar or related items. For example, 51.3% of
the children interviewed do not know that a red pill can be the same inside as a green pill.

According to 61.8% of the children interviewed, they always know what each medicine
they take is for.

For 67.1% of the children, not all medicines are good for health. The efficacy of a
medicine is related to the size of the pills (53.0%), the flavour of the medicine (61.3%), the
source of the prescription and the place where it was acquired. For 60.7% of the children, the
medicines that are prescribed by doctors are better than other medicines, and for 37.8%, the
medicines that are bought in a pharmacy always help you to get better. And, for 95.3%, recov-
ery is faster if you take more medicines.

When children are asked if taking medicines without being ill prevents illnesses, most of
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them (98%) give an inaccurate answer. The majority (93.4%) responds that taking medicines
without consulting the doctor can be dangerous, while 82.1% considers that it is always nec-
essary to consult the doctor before taking a medicine. Among the medicines that can be taken
without going to the doctor, the most named are antipyretic and analgesic such as Aspirina®,
Gelocatil®, Dalsy®, Termalgín®, and Frenadol® (56%), followed by medicines «for the head»
(5%) and cough mixtures (4%). Some answers show mistaken knowledge. For example, 6% of
the children believe that no medicine can be taken without consulting the doctor; others
responded that you can take again, without consulting, a medicine that you have taken before
(two children 10 and 13 years old), medicines for children (10 years old), and the ones that
are kept at home (13 years old). Besides, it is worrying the fact that 3% of the children (a 10
year old and four 13 years old) consider that antibiotics can be taken without having to con-
sult the doctor.

Regarding knowledge about side effects of medicines, 64.9% of the children show knowl-
edge of the existence of such effects in some medicines. When asked if it could be dangerous
to take medicines for a long period of time, 91.2% of the children gave incorrect answers2.

With regard to medicines expiration, the majority of the children know that medicines go
bad with time (84.1%), that the container should specify the expiration date (75.7%), and that
using expired medicines can be dangerous (92.7%). 72% of the children that know that
medicines go bad with time have knowledge about the expiration date that is written in the
containers. Special attention should be given to the group of children that gave dangerous or
incorrect answers and the one that did not know what to respond (28%). Among them, 6%
responded that it cannot be known if the medicine has expired. Others point out that it can
be known if the medicine is not good anymore because it smells bad or tastes bad, it changes
its colour, or by asking the doctor or the pharmacist, etc. Most children know that taking a
expired medicine can damage the organism (60%), and some even mention death (4%).
Among 10-11 year old children, an expired medicine can be dangerous because it has no
effect (10%).

The percentages of children who responded «I don’t know» to the questions related to
knowledge about medicines are low (between 1.3 and 1.5%, depending on the question).

Children offer their explanations in concrete terms according to their age and based on
limited knowledge, since the education that they receive about medicines is limited. Lack of
awareness about the limited knowledge that they have could cause medicine misuse
behaviours. Health education programs should take in consideration children’s perception of
their knowledge, and develop them starting from their perception.
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These results allow to interpret that children have more knowledge about routes of
administration, presentation formats and expiration, than about other measured aspects.
Knowledge is limited regarding topics such as prevention, side effects and efficacy linked to
the source of prescription, place of acquisition, length of treatment and dose.

Data indicates that the interviewed children trust the efficacy of the medicine, although
they show confusion since for them the efficacy depends on the source of prescription and
place of acquisition. This trust is also manifested regarding doctors.

Some of the data provided by the children reveal a lack of knowledge that can be danger-
ous. For example, a high percentage of children believe that they always know what the
medicine that they are taking is for. Besides, for a significant number of children to take
medicines without being ill prevents illness. This could be conditioned by the recent experi-
ence of vaccination in the Health Centre (at 10 and at 13 years). On the other side, the con-
cept of secondary effects is not evident in all children, nor the possible risk by the extended
used of specific medicines. There are very few cases where it was observed a consistency in
the responses about knowledge of medicines. Moreover, the answers denote a limited knowl-
edge, and in many cases not related with other concepts about the body acquired in school,
and contradictory (for example, a child can say that a medicine could have different colours,
and at the same time say that a red pill cannot have the same inside as a green one).

The Pearson's correlational analysis indicates that the knowledge of boys and girls is simi-
lar. There were not found significant linear correlations between the scale items and the num-
ber of medicines that the child is taking at the present, the number of medicines taken by
other persons living at home, the number of persons living at home, the number of hospital
admissions of the child that was interviewed, and the number of chronic illnesses of the per-
sons living at home and requiring pharmacological treatment.

However, significant linear correlations between some children’s knowledge on medicines
and specific variables measured were found. The following are underlined:

• Age: older children know that the colour of a medicine does not affect its efficacy (r =
0.52, p < .001). This higher knowledge could be related with cognitive development and
with experience;

• Rural/urban environment: children from rural areas tend not to know that medicines
expire (r = -0.30, p < .001) and consider that the efficacy of the medicine is related to
the fact that it is bought in the pharmacy (r = 0.41, p < .001);

• Educational level of the mother: the children of mothers with higher education know
that efficacy of a medicine is not related to its size (r = 0.42, p < .001);
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• Health profession of parents: the children of parents with a health profession tend to give
correct answers when asked if all medicines are good for health3 (r = 0.60, p < .001).

Conclusions

Below are the most important conclusions of the study.
In principle, all children are capable of providing abundant and detailed information

about medicines, which indicates how significant they are for them. Although they are famil-
iar with medication, their knowledge of it is limited.

Children’s limited knowledge about medicines is an indicator of the risk they take upon
the use of medicines. Data obtained from this study could be complemented by the caretak-
ers’ perspective.

Children keep on viewing the doctor as an authority, with a high level of knowledge,
which is very positive for the efficacy of the health education programs.

It is observed a profound lack of knowledge about the attribution of the efficacy of the
medicine to external characteristics such as flavour, size and place of acquisition, and aspects
such as dose and treatment duration.

In general, responses suggest that their knowledge has a level of coherence and internal
logic, which predictably should facilitate planning and implementation of educational pro-
grams about medicines. However, some contradictions are found in responses given to ques-
tions with similar content.

Children’s age has shown to be a factor that influences but is not determinant in the con-
figuration that they make about the process of recovering with the use of medicines. In the
study it was expected that 13 year old children, with more cognitive resources than 10 year
old children, would have significant higher knowledge about medicines, considering also that
they have more experience in the use of medicines. However, 13 year old children, in relation
to 10 year old, express similar limited knowledge about medicines. All this leads to conclude
the necessity of developing health education programs that are adapted to the characteristics
of each level of development.

Due to the size of the sample, the information gathered in this study is not sufficient for
analyzing if the level of knowledge of children with chronic illness is higher to the children
without chronic illness, and if hospital admission increases the level of knowledge in children.
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Implications for health education

To conclude this work, we present a description of the implications of the results for the
health education field.

In Spain, knowledge and attitudes of children regarding health, illness, and medicines
develop almost exclusively through personal experience and family influence. There is no
school curriculum for health education and health education programs for adults are limited,
and do not include the topic of medicines. Therefore, the education of parents is important,
not just to keep the health of the family, but also to educate children on the topic of
medicines. They should know why it is important that children be educated in medicine use,
when children should learn about medicines, what can be done so they learn about
medicines, what do they need to learn, and where can they get more information.

According to the results of the study, children are very familiar with medicine use and,
although their knowledge is limited and shows some attitudes in favour of irrational use, they
are more competent with regard to medicine use than most of the adults would like to
believe.

Regarding self-care and self-medication, this study makes evident that children are not
well prepared to be responsible medicine users. Data obtained indicates that their knowledge
is not sufficient and, in some occasions, it is contradictory. Children’s education in the use of
medicines is essential, if we want to encourage gradual transfer of responsibility for medicine
use in ways that respect parental responsibilities and the health status and capabilities of the
child. Children need to know, among other things, what medicines are, why people use
medicines, which are the steps for using them and what they should know about each
medicine that they take.

Cognitive development of children is another aspect to consider for the design of educa-
tional programs about medicines. Children’s decisions should be based on knowledge. The
children listen in an active way and observe the behaviour of the persons in charge of their
health and recovery in case of illness, but there is a very limited space for them to act.

The study shows that children are interested in the topic of health and medicine use.
Nevertheless, the limited knowledge that they possess about health and medicine leaves them
with the desire to make sense out of the complex information that they hear and observe,
taking also into account that their cognitive and logic capacities are in the process of develop-
ing. It is necessary that they understand what happens to the body when they get sick, why
there are steps to follow regarding the treatment, which are the options for treatment, why
their autonomy regarding treatment is limited, what happens to the body when they take
medicines, and how do they get well.
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However, knowledge alone is insufficient. It is also necessary to study the perceived and
real ability of the child for carrying on the desired behaviour regarding treatment.

Resources for information about medicines should be adjusted to the level of cognitive
development of the different age groups to be addressed. It is also recommended that they be
pre-evaluated for measuring the impact on the children.

All children are capable of giving a large quantity of information about treatment and
medicine use, but the analysis of the responses reveals the amount of information that is
organized in the child’s mind. Information about treatment and medicine use does not imply
automatic understanding. The understanding depends on the interaction between information
and cognitive level. Many times the ideas that children have about treatment and recovery
from illness are unexpected and surprising. Their responses have an internal logic; for exam-
ple, when they say that medicines that are prescribed by physicians and the ones that can be
purchased at pharmacies are better than the others. Doctors, because they represent authority
and they have more knowledge about recovery. And the pharmacy because it is the common
place for acquiring medicines. These ideas prevail over the biological, scientific concepts that
they have acquired in the school.

Health education programs should be based on a psychological analysis of the children’s
intellectual level of development. It is important to consider not just their age, but also their
comprehension of the information as well as their representation of what is happening. This
way, the objectives, the contents and the learning sequence will help them to assimilate the
contents. Knowing the spontaneous ideas that children have will contribute to motivate them.
Such programs should recognize the children’s previous concepts and make them aware of
their contradictions by comparing them with the contradictions of other children. Besides, it is
necessary to take into account the developmental changes upon the child’s conception of
medical procedures.

The study offers information that is necessary for health education programs. Some of the
children’s responses are alarming and have to be treated directly and specifically in the health
programs For example, according to a significant number of children, taking medicines with-
out being sick prevents health. Others believe that they always know what the medicine they
take is for, or are not aware of the risk implied by the prolonged use of specific medicines.

Regarding treatment compliance, it is necessary to point out that, in general, children are
in favour of it. This aspect is vital for health educational programs regarding medicine use. On
the other side, it is also important that children become aware of the limits of compliance.
There are certain signs that inform patients that treatment has to be revised.

Public health institutions not only should define regulations for a rational use of medicines
and their publicity, but should also collaborate in the development of educational programs
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that encourage it. This includes the development of a school curriculum adapted to different
ages and socio-cultural conditions.

On the other side, school programs designed for primary education about medicines
should be developed by health educators that understand the levels of cognitive development
and with experience in developing programs according to age.

These programs should be simple during the first grades, putting emphasis upon security;
for example, the same medicine can have different colours and shapes; big pills are not better
than small ones, and vice-versa. In the higher levels there should be considered more compli-
cated topics such as compliance to treatment, vitamins and minerals, and secondary effects.

As methodological implications, we want to point out that there is a lot of work to be
done through psychometric evaluation, but there is also need for observational studies. It is
important to carry on studies that allow to generalize results with extrapolation to other con-
texts, ages and geographies. And finally, the research design used in this study could be
applied to children of other age groups.

Contact: Universidad Autónoma de Madrid, Facultad de Formación del Profesorado y Educación,
Departamento de Didáctica y Teoría de la Educación, Ctra. de Colmenar km.16, 28049 Madrid – Spain

Email: pilar.aramburuzabala@uam.es
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