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Abstract: Evidence suggests that parents and caregivers make frequent errors when administering liquid medications to
children. These errors, which include inaccurate dosing as well as non-adherence to medication regimens, place children at
risk for morbidity and mortality. The study aim to explore the effectiveness of pictogram based intervention in reducing
caregivers’ liquid medication errors as well as the extent to which health literacy impacts medication errors. Qua-
si-experimental study of caregivers (n=250) of young children (<6 years) enrolled at primary pediatric clinic in Zagazig
University hospital. A total of 250 caregivers (121 standard medication counseling and 129 pictogram based intervention)
were assessed for health literacy by means of the Newest Vital Sign measure; 84.4%% had low health literacy (Newest Vi-
tal Sign score 0-3). Pictogram based intervention recipients were less likely to make errors in knowledge related to medica-
tion storage (26.6% vs. 63.3%) dose frequency (20.2% vs. 25%), and preparation compared with caregivers of standard
medication counseling recipients (12.8% vs. 31.7%). Pictogram was an efficient way to reduce the prevalence of caregivers'
liquid medication errors.
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ticular risk for administration errors, administration of oral
liquids and tablet splitting are often inevitable to individu-
alize doses [6], which are all error-prone [7]. In addition, in
pediatric patients, errors are three times more likely than in
adults, with younger and critically ill children being partic-
ularly susceptible to adverse outcomes [8]. Dosing errors
by parents were highly prevalent with cups compared with
droppers, spoons, or syringes. Strategies to reduce errors
should address both accurate use of dosing instruments and
health literacy [9]. Thus, interventions are needed to de-

limited data is available from ambulatory settings [1]. The ~crease medication errors and improve patient safety
prevalence of medicine use in children, both prescribed and through safe medication practices. In particular, preventing

over-the-counter (OTC) is reported to be high [4]. med¥cat10n. errors is an important part of ensuring safe and
quality patient care in the pediatric population.

Medication errors frequently cause preventable Adverse
Drug Events (ADEs) if they occur during drug prescription
or administration [10]. However, preventive strategies
should also address drug administration because one-third
of the medication errors leading to ADEs occur at that stage
[11]. In contrast, strategies preventing administration errors
are rare, although those errors are frequent [12]. Dealing
with the problem of medication errors in outpatients would
require a different approach. Inclusion of pictographic in-

1. Introduction

Worldwide, a large number of children are prescribed
drugs on an outpatient basis and medication errors are fair-
ly common in these settings [1]. Recent findings indicate
that most preventable adverse drug events in pediatric out-
patients are attributable to errors in medication administra-
tion [2]. Errors occur frequently; 50% of parents or more
make errors when dosing liquid medications [3]. Though
this matter has been well recognized as a cause of concern,

Medication errors can be defined as errors that may oc-
cur at any step, starting from ordering a medication, to dis-
pensing, administration of the drug and the subsequent
monitoring. The outcomes of such errors are variable and
may range between those that are clinically insignificant to
a life threatening event [1]. The stages of the medication
process include ordering/prescribing, transcribing/verifying,
dispensing/delivering, and administering; medication errors
with pediatric patients have occurred at every stage of the
process [5]. For many reasons, pediatric patients are at par-
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formation, such as pictograms or simple diagrams, as part
of medication instructions is a potential strategy for de-
creasing dosing errors [13]. Pictograms are descriptive
symbols that illustrate information, medicine-related picto-
grams can be used to clarify drug information especially for
elderly persons [14], persons with low literacy skills and
also for children [15]. Pictograms have been developed and
widely used in USA, Europe and Africa, (15, 16]. The
United States Pharmacopeia (USP) has developed and pub-
lished 81 medicine-related pictograms [17]. Picto-
gram-based intervention used as part of medication coun-
seling resulted in decreased medication dosing errors and
improved adherence among multiethnic, low socioeco-
nomic status caregivers whose children were treated at an
urban pediatric emergency department [18].

2. Health Literacy

Health literacy has been defined as the ability to obtain,
process, and understand basic health information and ser-
vices needed to make appropriate health decisions [19]. It is
distinguished from literacy in its focus on health-related
issues and its inclusion of a “functional” component related
to ability to act on and apply health information, including
the ability to access and navigate the health care system
[20]. According to Lee et al., [21], low health literacy is
considered a worldwide health threat. Low health literacy
has been associated with difficulty interpreting medication
labels as well as dosing errors [9, 22]. Those from low so-
cioeconomic status (SES) backgrounds are more likely to
have low health literacy and are at particular risk for errors
[23]. An additional factor that may play a role, particularly
in low income, is Limited English Proficiency (LEP). LEP
is a well-recognized risk factor for adverse health outcomes
[24]. One mechanism through which LEP acts is through
the ability to comprehend written materials, a skill that
overlaps with health literacy, particularly where medication
labels are typically in English [25]. The role of literacy in
health care has been less extensively studied for child
health compared with adult health [26].

Research to date has focused mostly on reading ability as
a proxy measure for health literacy [27]. Some measures of
reading ability use health care words or paragraphs that
contain health-related content to assess research partici-
pants, but such instruments (such as the Rapid Estimate of
Adult Literacy in Medicine [REALM] and Test of Func-
tional Health Literacy in Adults [TOFHLA]) are highly
correlated with generic reading tests and still focus on the
skill of reading or interpreting information rather than a
broader set of functional skills [28].

1.2. Significance of the Study

Among children, the rate of potentially dangerous medi-
cation errors is three times that of adults and outpatient
wrong dose ordering errors are common [29,30]. Although
the majority of pediatric medications are taken at home,

data on parental medication errors are limited, and risks for
children with chronic conditions, who use many medicines,
may be great [31]. Certain strategies have been advocated
to reduce the frequency of medication errors. Knowledge
based errors can obviously be prevented by promoting the
health literacy of caregivers [1].

3. Study Methodology
3.1. Study Design

Quasi-experimental design was used to explore whether
parents given a pictogram based intervention would make
fewer dosing errors compared to parents given standard
medication counseling.

3.2. Participants and Setting

A convenience sample was enrolled of caregivers pre-
senting with their children to the pediatric outpatient clinic
at Zagazig University Hospital, in Zagazig city. The care-
givers were approached while waiting in the clinic. The
pediatric outpatient clinic primarily serves families of low
socioeconomic status. The study was verbally described
and simple toys were provided to children as study incen-
tive to encourage caregivers’ participation. Inclusion crite-
ria were parent/legal guardian having a child aged 30 days
through 6 years, who is responsible for administering pre-
scribed liquid medication to their children. Enrolled care-
givers were randomized to receive the pictogram-based
Intervention or standard medication counseling (control
group). Data collection took place from June through Au-
gust 2011.

3.3. Assessments

Assessments were performed at baseline before interven-
tion and it consisted of three parts, first; socio-demographic
characteristics, including the child’s age and sex as well as
caregiver age, marital status, relationship to the child, resi-
dence and educational level were obtained via a structured
questionnaire. Second; the child’s medical history including
history of chronic illness and whether the child took medi-
cation in a regular manner. Third; caregiver health literacy
level which assessed using the Newest Vital Sign (NVS)
measure. Scores on the NVS range from 0-6, with a score
of 0-1 indicating a “high likelihood of limited literacy,” 2-3
a “possibility of limited literacy,” and 4-6 adequate literacy.
The NVS assesses literacy skill on the basis of parent abil-
ity to answer questions about a nutrition label from an ice
cream container, with 4 of the 6 total questions focused on
the evaluation of quantitative literacy skills. Caregivers
who were categorized as having a “high likelihood of lim-
ited literacy” or “possibility of limited literacy” were com-
bined into one “low health literacy” category, and com-
pared to those with adequate literacy as previous studies
did [32].



American Journal of Nursing Science 2013; 2(3): 27-32 29

{6 o s
'— it e
\
l
)
_al
Stakewel  Ditowithwater Taked omesadsy Storemrefriserstor

Figure 1. Examples of USP pictograms (USP; The United States
Pharmacopeial Convention, 1997)

3.4. Intervention

The interventions were conducted by the researcher and
two research assistants who were trained by the author. The
interventions were done in the waiting hall of the pediatric
outpatient clinic in Zagazig University hospital. A total of
two hundred and fifty caregivers were participated; 121 of
them were allocated randomly to receive standard medica-
tion counseling (control group) and the rest (129) of partic-
ipants were received pictogram based intervention (inter-
vention group). A total of 10 pharmaceutical pictograms

with text were used and the size of the pictograms shown
was 80 mm x 80 mm. The selection criterion of the picto-
grams for this study was that the pictogram should be suit-
able for drug information directed for adult. The drug in-
formation used was taken from the medicine leaflets e.g.
indication, preparation, side effects, storage and dosing was
based on the physician prescription. An average of six
caregivers were interviewed per day for both intervention
and control groups. Each caregiver took an average of
45-60 minutes for assessment and intervention. Approval
for the study was obtained from the Ethical Committee of
the Faculty of Nursing, Zagazig University as well as the
administration of the University hospital. In addition, in-
formed consent was obtained from all participants after
brief description for the study aim and the nature of inter-
vention.

4. Data Analysis

Data were analyzed using SPSS version 16.0 statistical
software (SPSS Inc, Chicago, Illinois). A 2-tailed P value of
<.05 was considered to be statistically significant. The re-
searcher estimated the rate of low health literacy of 50% on
the basis of prior studies [13].

Table 1. Descriptive Data of the participants

Pictogram based Standard Medication Coun-

Characteristics intervention seling
(n=129) (n=121)
Children
Children in household, mean (SD) SD(Lor) )
A D) 2.6 2.1) 222.7)
S 445 39.7
Male
Caregivers
Age, mean (SD) 31.2 (6.5) 33.1(7.3)
Re ;dzggtxte 87 (67.4) 73 (60.3)
Secondary 9 (7.0) 37 (30.5)
Higher (college or greater) 32(248) 102
Relatlohrjlscl’ltl}f)eio child 108 (83.7) 96 (79.3)
11 (8.5) 19 (15.7)
Father 10 (7.8) 6 (5)
Others ’
Mﬁﬁzgms 110 (85.3) 99 (81.8)
Separated/divorced/widowed 19(14.7) 22(18.2)
Re[j;(ti)zrlllce 30 (23.3) 19 (15.7)
Runl 99 (76.7) 102 (84.3)
* .
Iieaxl;llzir;‘iyt (::VS) 112 (86.8) 99 (81.8)
oW e cracy 17 (13.2) 21 (17.4)

Adequate literacy

*Health literacy measured using Newest Vital Sign (NVS)
*Missing data for one subject.
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5. Results

A total of two hundred and fifty caregivers who attended
the pediatric outpatient clinic in Zagazig University hospi-
tal and met inclusion criteria were participated in the study.
The majority of study subjects were mothers (81.6%), their
age ranged from 17 to 61 years, with a mean age of 32.2
years. Of 250 caregivers enrolled in the study, 129 (51.6%)
were allocated randomly to receive pictogram based inter-
vention, whereas 121 (48.4%) were allocated to the receive
standard medication counseling (control group). For the
total sample, 211 caregivers (84.4%) had low health litera-
cy (54.1% high likelihood of limited literacy, 30.3% possi-
ble limited literacy) table 1.

Figure 1 represents a sample of the pictogram that used
during intervention phase which adopted from the United
States Pharmacopeia Inc. As shown in figure 2, pictogram
based intervention recipients were less likely to make errors
in knowledge related to medication storage (26.6% vs.
63.3%) dose frequency (20.2% vs. 25%), and preparation
compared with caregivers of standard medication counsel-
ing recipients (12.8% vs. 31.7%). while there was no statis-
tically significant differences in knowledge related to med-
ication’s name and indications between both groups.

" Pictogram based
mtervention

701 633

—8 Standard Medication
Counseling

Figure 2. Medication Knowledge and Related Practices

As shown in table 2, association between caregivers
health literacy and medication errors category revealed that
caregivers with adequate health literacy in pictogram based
intervention group were less likely to make small (>20% to
40% above/below recommended dose) and large (>40% of
recommended dose) dosing errors compared to caregivers
with low health literacy (35.3% vs. 74%), and this differ-
ence was statistically significant. The caregivers with low
health literacy in pictogram based intervention group sig-
nificantly less likely to make dosing errors compared to
those who had low health literacy in control group (74% vs.
97%) (Table 2).

Givers with adequate health literacy in pictogram based
intervention group as well as in control group (standard
medication counseling group) were less likely to make a
dosing error (>20% deviation) compared to caregivers with

low literacy (35.3% vs. 57.1%) and (50% vs. 69.7%) re-
spectively, this difference was statistically significant. With
those caregivers in the pictogram based intervention group
significantly less likely to make a dosing error (>20% devi-
ation) compared to those who received counseling-only
(57.1% vs. 69.7%). Caregivers of the pictogram based in-
tervention group were also significantly less likely to make
large errors in overdosing (>1.5 times the recommended
dose) (14.7% vs. 23.1%) (Table 2).

6. Discussion

Several prior studies have demonstrated that parents
have difficulty measuring liquid medications. [7, 9, 18].
Pictograms have previously been found to help improve
parent medication knowledge and adherence (33,34). The
present study aimed to explore the effectiveness of the pic-
togram based intervention in reducing the caregivers’ liquid
medication errors. The results revealed statistically insig-
nificant difference between the intervention and control
groups as regards to their age (31.2+ 6.5, 33.1+ 7.3). In
addition, the majority of caregivers for both groups (inter-
vention and control) were mothers and regarding to their
education; the most of the pictogram based intervention and
standard medication counseling groups were read and write
which support the homogeneity of the sample.

The present results revealed that a pictogram-based in-
tervention significantly improved caregivers’ knowledge as
regards to medication’ frequency, preparation and storage.
These findings is consistent with the randomized controlled
trial conducted by Yin et al., in an urban public hospital
pediatric emergency department, the efficacy of picto-
gram-based health literacy intervention to decrease admin-
istration errors by caregivers of young children when using
liquid medications was evaluated. With this intervention it
was found that caregivers had fewer errors in observed
dosing accuracy (>20% deviation from prescribed dose)
compared with caregivers who received routine counseling
[18]. Hence standardized prescription with pictogram can
be used and particularly useful in areas with low literacy
levels. There is growing recognition that health literacy is a
dual function, involving not only an individual’s literacy
skills when a task is approached but also how navigable
and clearly the task is presented [35]. A disproportionate
burden of outpatient medication errors is shouldered by
families with low health literacy [9].

Similar to findings of the previous health literacy studies
[36,37], which documented that poorer educational attain-
ment was found to be associated with lower levels of health
literacy, furthermore, adults living in rural areas tended to
have a lower level of health literacy than adults living in
urban areas, the present study found most of participated
caregivers (84.4%) were considered to have low health
literacy which may be due to that the most of them (80.4%)
were living in rural areas and their modest level of educa-
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tion (64% only able to read and write). The present findings
demonstrated that the caregivers who had adequate health
literacy were less likely to make dosing errors than those of
low health literacy. These results indicated that health liter-
acy particularly important for dosing accuracy, this sug-
gests that improving caregivers’ health literacy is one
strategy to decrease dosing errors. Hence, the use of devel-
oped and efficient learning tools for caregivers e.g. using
the pictograms, dosage forms, educational leaflet, in addi-
tion to audio and visual recording of appropriate medica-
tion use is recommended. This study presents initial data
that can be used to design future studies with par-
ents/caregivers. In addition, this study documents the extent

of existing problem with caregivers’ errors in pediatric lig-
uid medications, and may serve as a baseline to assess fu-
ture improvements. The present study has several limita-
tions; caregivers’ health literacy was assessed in Arabic and
this may not reflect their true ability to perform
health-related tasks in real life or if the assessment were
administered in English; the language of the most medica-
tion leaflets. Due to the health literacy approach of the
study, the participants were limited to those who literate
and higher regarding their educational level in spite of
nearly 27% of Egyptian are illiterate in addition, the
femaleilliteracy rate is even worse; 20% higher than among
males, particularly in the 15 to 35 age group [38].

Table 2. Dosing Error rate by Intervention type given and health literacy level

.. Pictogram based Standard Medication
Medication errors category . . .
intervention Counseling
Entire group (n=129) (n=121)
No errors (< 20% of
recommended dose) 40 (31) 13 (10.7)
Low Health Literacy
Any errors (> 20% to 40% above/below n=112 n=99
recommended dose) 64 (57.1) 69 (69.7)
0,
Large errors (> 40% of recommended 19(16.9) 27 (27.3)
dose)
Adequate Health Literacy
Any errors (> 20% to 40% above/below rec- n=17 n=22
ommended dose) 6 (35.3) 11 (50)
Large errors (> 40% of recommended dose) 0(0.0) 14.5)

+ The example for this table. The example for this table. The example for this table. The example for this table. The example for this table. The example for

this table.
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