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ABSTRACT

Objective: Ibuprofen and paracetamol are two of the most commonly used medicines to treat fever in 
children. In pediatric patients, good taste is the most important factor for completing treatment. Taste 
preferences might differ in children from different cultures and countries. The aim of this study is to deter-
mine the preparations of paracetamol and ibuprofen preferred in terms of taste and smell in the treat-
ment of children on an ambulatory basis in Turkey.
Method: In this study, two different paracetamol and two different ibuprofen liquid formulations were 
evaluated. The study population consisted of 145 children (71 girls, 74 boys) with a complaint of fever at 
a mean age of 5.69±2.93 years. A questionnaire was prepared for assessing the demographic variables 
and compliance and a “5-point facial hedonic scale” was added to the form for evaluating the taste and 
smell of drugs by children. After the end of treatment parents filled out the forms completely and brought 
them back during the check-up examination. 
Results: There was no statistically significant difference between the taste and smell preference of diffe-
rent paracetamol or ibuprofen preparations. However, the increase in taste and smell scores was accom-
panied with a significant decrease for the need of additional nutrients and spitting behavior.
Conclusion: As a conclusion all of paracetamol, and ibuptofen preparations are generally acceptable as 
for their taste and smell. However, prescribing the children a palatable antipyretic will decrease the diffi-
culties experienced by their parents and increase the compliance of the patient to the medicine.
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ÖZ

Amaç: İbuprofen ve parasetamol, çocuklarda yüksek ateş tedavisi için en sık kullanılan ilaçlardır. Pediatrik 
hastalarda, ilacın tadının sevilmesi tedaviyi tamamlamak için en önemli faktördür. Tat tercihleri, farklı kültür 
ve ülkelerdeki çocuklarda farklı olabilir. Bu çalışmanın amacı, Türkiye’de ayakta tedavi gören çocuklarda tat 
ve koku açısından hangi parasetamol ve ibuprofen preparatlarının tercih edildiğini belirlemektir.
Yöntem: Bu çalışmada, iki farklı parasetamol ve iki farklı ibuprofen sıvı formülasyonu değerlendirilmiştir. 
Çalışma popülasyonu, yaş ortalamaları 5,69±2,93 olan 145 çocuktan (71 kız, 74 erkek) oluşmuştur. 
Demografik değişkenlerin ve uyumluluğun değerlendirilmesi için bir anket hazırlanmış ve çocukların ilaçların 
tadı ve kokusunu değerlendirmeleri için formda “5 puanlık bir hedonik yüz ölçeği” eklenmiştir. Tedavinin 
bitiminden sonra ebeveynler tüm formu doldurup kontrol muayenesi sırasında geri getirmişlerdir. 
Bulgular: Farklı parasetamol veya ibuprofen preparatlarında, tat ve koku tercihleri arasında istatistiksel 
olarak anlamlı bir fark bulunmamıştır. Bununla birlikte, tat ve koku puanları artıkça, ek besin gereksinimi 
ve tükürme davranışında önemli bir düşüş görülmüştür. 
Sonuç: Sonuç olarak, ibuprofen veya parasetamol preparatlarının tamamı, lezzet açısından genel olarak 
kabul edilen ilaçlardır. Sonuçta, bir çocuk için hoşa giden tadı olan antipiretik bir ilaç reçete edilmesi, ilacı 
verirken ebeveynlerin yaşadığı zorlukları azaltacak ve hastanın ilaç uyumunu artıracaktır.

Anahtar kelimeler: Çocuk, parasetamol, ibuprofen, tat, koku
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InTRODuCTIOn

Fever is one of the most common reasons for 
referral to pediatricians and medication use (1). 
Guidelines recommend treatment of febrile children 
at home unless the presence of a serious underlying 
problem. Paracetamol or ibuprofen is recommended 
for the medical treatment of fever in the current 
guidelines (2,3). According to the pediatricians, good 
taste of a drug and ease in swallowing, determine 
the difference between success and failure in treat-
ment (4). 

Unpleasant taste is reported to be the biggest 
obstacle for completing treatment in 90% of the 
pediatric patients (5). Although there are many studi-
es about medication use and palatability in children, 
most studies have focused on antibiotics. 
Furthermore, in some studies, the tastes of medici-
nes manufactured for kids were evaluated in healthy 
adult volunteers (6). Actually, it ihas been shown that 
taste preferences of children are different from 
adults (7). As opposed to adults, children have a hig-
her tendency to choose sweet and salty nutrients. 
This could be explained by their need for energy and 
minerals during the rapid stages of growth, relevant 
to the fact that many edibles rich in energy (eggs, 
mother’s milk, fruits) are tastable (8). A few number 
of studies have revealed the antipyretic medications 
preferable in terms of taste and smell by obtaining 
information directly from children (9-11). However, all 
of these studies were carried out in localized hospital 
environment. It was considered that children may be 
affected by the hospital conditions.

In addition, children from different cultures and 
countries suggest that taste preferences might differ 
(12). Bubble gum and grapes are more preferred in 
USA, citrus, red berries and also liquorice in Europe 
and Scandinavia (13). In this case, regional and ethnic 
variations should also be taken into consideration in 
deciding the taste of the drugs (14). 

Against this background the purpose of this study 
is to answer the research question: “Which prepara-
tions of paracetamol and ibuprofen are preferred in 
terms of taste and smell in ambulatory pediatric 
patients in our country?”

MATERIAlS and METhODS

Ethics
The study protocol was approved by the 

Institutional Ethics Committee of Balikesir University 
(2013/025). 

Procedure
Our study was conducted in three different cen-

ters between the dates of July 2013-July 2014. A 
questionnaire consisting of 18 questions was pre-
pared in order to reveal which commonly prescri-
bed antipyretic drugs are preferred by children in 
terms of taste and smell. The demographic charac-
teristics were questioned on the form, as well as 
the person who administered the medication, pre-
vious use of the same medication, spitting or vomi-
ting after intake, whether or not additional nutri-
ents are needed together with the drug and comp-
liance. A “5-point facial hedonic scale” was added 
to the form for evaluating the taste and smell of 
drugs by children. The ‘facial hedonic scale’ and 
working procedure was announced to each subject’s 
parents by the officials (researcher, doctor or nurse). 
After taking the medicine, parents were asked to 
encourage the child answer the questions “How do 
you like the taste of this medicine ?” and “How do 
you like the smell of this medicine?” and indicate 
their preferences by marking the appropriate face 
on a 5-point facial hedonic scale. If more than one 
medication has been prescribed the child was told 
to take antipyretic first not to be affected by the 
taste of other medications. The parents of the pati-
ent to whom antipyretic medication was prescribed 
were asked to mark the taste and smell scale of the 
form after the use of the first dose, fill out the enti-
re form after the end of treatment and to bring it 
back in control. When the evaluation forms were 
brought back, the responses were recorded and 
were converted to a numeric score: “1- super bad, 
2- bad, 3- may be good or may be bad, 4- good, 5- 
super good.” 

The physician who planned the treatment deci-
ded which drug to be prescribed in this study. The 
researchers did not intervene in the choice of drugs 



12

İzmir Dr. Behçet Uz Çocuk Hast. Dergisi 2019;9(1):10-16

and no randomization was performed among the 
patients.

Participants 
The patients aged 2-11 years, who were referred 

with a complaint of fever, and whose the treatment 
will be done at home were included in the study. The 
patients who had a developmental defect, comorbid 
chronic disease, a disease that requires hospitalizati-
on, and a medical story of allergy to the evaluated 
drugs were excluded in the study.

Drugs
Four different widely used antipyretic liquid for-

mulations with different sweeteners and/or flavors, 
two paracetamol and two ibuprofen in pharmaceuti-
cal content, were evaluated in our study. The app-
ropriate dose that fits the child’s age and weight was 
prescribed.

 The medicines studied were ibuprofen 100 mg/5 
mL (Zentiva, Istanbul, Turkey and Atabay, Istanbul, 
Turkey), paracetamol 120 mg/5 mL (GlaxoSmithKline 
(GSK), Istanbul, Turkey) and paracetamol 250 mg/5 
mL (GSK, Istanbul, Turkey) oral liquids (Table 1). 

Data analysis
The SPSS 15.0 package program was used for sta-

tistical analyses. G*Power Version 3.1 was used for 
calculation of sample size. Minimum sample size for 
each of the drug group was calculated as 32 by 
taking Power 0.80 and Effect size 0.30 for df3. The 
Kruskal-Wallis test was used to determine whether 
there was a statistically significant difference betwe-
en the scores given to taste and smell to drugs used 
in our study. Spearmans’ nonparametric correlation 
analysis was used to evaluate whether there was any 
relationship between child’s age, weight, height, 

mother’s age, mother’s and father’s education, 
family income level and taste and smell scores, bet-
ween scores of taste and smell and additional nutri-
ent utilization, compliance and spitting. The mean 
age of 4 groups for age was compared with ANOVA. 
Chi-square tables are made separately for each of 
the gender and underlying disease status.

RESulTS 

A total of 300 families were reached, of these 186 
were brought back the form and 145 went on to 
have a study and data collected (41 did not fill out 
the entire form). 74 (51%) of 145 children included in 
the study were boys and 71 (49%) were girls, their 
average age was 5.69±2.93 years (Table 2). The 
majority (% 64.1%) had received a diagnosis of upper 
respiratory tract infections (Table 3).

Table 1. Combinations of drugs used in our study.

Manufacturer

Zentiva
Atabay
GlaxoSmithKline
GlaxoSmithKline

Active ingredient

Ibuprofen 100 mg/5 ml
Ibuprofen 100 mg/5 ml
Paracetamol 120 mg/5 ml
Paracetamol 250 mg/5 ml

Sweetener

Sodium Saccharin, Sorbitol
Sucrose
Sorbitol, Sucrose
Sorbitol, Sucrose

Flavor 

Citrus oil
Orange Flavor
Strawberry Flavor
Orange Flavor

Table 2. Descriptive data according to the drug used.

Drug

Ibuprofen (Zentiva-100 mg)
Ibuprofen (Atabay-100 mg)
Paracetamol (GSK-120 mg)
Paracetamol (GSK-250 mg)

Gender
(%51 M,%49 F)

18 M,12 F
19 M,17 F
19 M,25 F
18 M,17 F

Age (±SD)
(5.69 ±2.93)

5.47±2.60
3.24±1.09
5.95±3.27
8.06±1.91

GSK: GlaxoSmithKline

Table 3. Distribution of the children who participated in the 
study according to the diagnosis.

Diagnosis

Upper respiratory tract infections
Lower respiratory tract infections
Urinary tract infections
Other

number

93
12
6

34

%

64.13
8.27
4.13

23.44
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There was no statistically significant difference 
between the taste and smell of different drugs 
(Figure 1). However, there was a strong positive 
directional correlation (r=0.973) between the taste 
and scent scores of children (p=0.001). Although not 
statistically significant, the favourite drug of children 
who participated in the study in terms of both taste 
and scent was ibuprofen syrup (Zentiva) that was 
orange-scented and contained sucrose and asparta-
me as sweetener. The least popular medication in 
terms of both taste and odor scent was an orange-
flavored ibuprofen syrup (Atabay) containing sucrose 
as a sweetener. In the children who participated in 
the study, with the increase of the scores of taste 
and smell, spitting behavior and the need for additi-
onal nutrients significantly decreased (p<0.05). 
However, when different medication were used, no 
statistically significant difference between the spit-
ting behavior and the need for additional nutrients 
was observed (Figure 2).

Any significant relationship was not observed 
between the scores of taste and smell and the child’s 
age, weight, height, medication used before, mother’s 
age, mother’s and father’s education and family 
income level. There is no difference between the 
groups in terms of gender, age and underlying disea-
se status.

Although there was not a statistically significant 
relationship, it was detected that the taste and smell 
scores of children were compatible with compliance 
to treatment rates. Rate of compliance to top- rated 
ibuprofen (Zentiva) was 96.7%, while it was found as 

100% to the second top-rated medication paraceta-
mol (GSK-250 mg) (Figure 3). 

DISCuSSIOn

Four different widely used antipyretic liquid for-
mulations containing paracetamol or ibuprofen were 
studied in our study. There were no statistically sig-
nificant difference between preferences of children 
for these medication in terms of taste and smell. Our 
results suggest that all ibuprofen and paracetamol 
preparations are overall easily accepted drugs. 
Although not statistically significant, interestingly, 
the most and the least liked drug was also ibupro-
fen. 

Good taste is the most important factor in medi-
cation compliance in pediatric age group. In a study 
in UK, three drugs containing paracetamol, ibupro-
fen and codeine have been compared and ibuprofen 

Figure 1. The taste and smell scores of the drugs. 
GSK: GlaxoSmithKline

Figure 2. The percent of the need for additional nutrients and 
the spitting behavior with the drugs. GSK: GlaxoSmithKline

Figure 3. The percent of compliance to the drugs.
GSK: GlaxoSmithKline
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syrup has been the favorite drug in terms of the taste 
(9). However, in another study still in UK, paracetamol 
and ibuprofen containing drugs were compared and 
the flavors of drugs were appreciated equally (10). 
Celebi et al. (11) also have failed to find a significant 
difference between paracetamol and ibuprofen in 
their work. In our study, no significant differences 
were found between paracetamol and ibuprofen in 
accordance with previous studies.

 The bitter taste of medicines may be masked by 
covering original medication (dragee, tablet, or cap-
sule) with a layer or film of sugar in adults (8). But, 
usually liquid formulations are manufactured for 
children as they are unable to swallow capsules and 
tablets (15). Unfortunately, the bitter taste is more 
intense in liquid formulations. For this reason, swee-
teners and flavorings are added to the formulation 
to mask the bitter taste and to facilitate intake (16). In 
our study, although it was not statistically significant, 
the active ingredient of both the most popular and 
the least popular medication was ibuprofen. But 
their sweeteners and flavours were different from 
each other. Sodium saccharin, and sorbitol were 
used as sweeteners in the most popular drugs, when 
sucrose was used in the least popular one. Smith et 
al. (9) reported that sucrose as a sweetener was not 
liked. Mennella et al. (6) reported that the bitter taste 
of sucrose supresses the taste of many bitter subs-
tances, depending on both substances and the gene-
tic diversity between people. Rate of compliance to 
the least- rated ibuprofen syrup was found as 88.6%. 
When sorbitol and sodium saccharin were added as 
sweetener to the same substance, children liked the 
medication more and adherence rate increased to 
96.7%. This has suggested that the palatability of 
different brands/ formulations of the same drugs put 
in the market by different companies may differ 
depending on their contents of sweeteners and fla-
vors independent of the ingredients; as a result 
acceptability may vary. İnterestingly, compliance to 
the 250 mg/scale form of paracetamol, was obser-
ved as 100%. It was thought that this is due to the 
fact that this drug was prescribed for older children.

It has been reported that our perception about 
taste of the food is in fact based on our sense of 

smell (17) People can perceive the sense of only 5 dif-
ferent tastes with receptors on the tongue (sweet, 
sour, bitter, salty and umami) (18). But, with the sense 
of smell, one can distinguish tens of thousands of 
different molecules from the air also. In fact, appro-
ximately 80-90% of taste perception is due to the 
sense of smell (19). Similarly, our study revealed a 
strong and directional positive relationship between 
scent and taste scores given to the prescribed medi-
cation. 

When children don’t like the taste of the drug 
they may spit it or vomit (20). This condition is less 
frequently seen as much as the taste gets better. It is 
also observed in our study that the spitting behavior 
significantly decreased (p<0.05) as much as the sco-
res for the taste and smell increased. Sometimes 
families need to provide additional food with drugs 
in order to convince the child to take the medicine. 
In addition, when the scores of taste and smell incre-
ased, the need for additional nutrients also signifi-
cantly (p<0.05) decreased in all groups. 

El-Chaar et al. have shown that previous experi-
ence with liquid preparations does not affect the 
taste scores. Also in our study, child’s previous use of 
the medication did not alter the taste scores. It has 
also been observed that demographic variables such 
as age, gender, economic status of the family or edu-
cation have no effect on childrens’ drug choice. 

One of the limitations of this work is that it covers 
a limited area of Turkey. Thus genetic variation plays 
a role in taste perception, a more extensive study 
covering different regions could be more useful. 
Furthermore, our study includes sick children with 
high fever. The senses of taste and smell of these 
children may be damaged due to the diseases. This 
could also affect the results. However, considering 
that these medications are used by children who are 
already ill, this event can be regarded as an advanta-
ge for study. It has been reported that post-marketing 
palatability and acceptability studies can be perfor-
med on real patients (22). Another point is that, in 
many children, many other medications are prescri-
bed meanwhile. Antipyretics were taken the first and 
once the decision was made the treatment with 
other drugs continued to prevent scores being affec-
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ted by these drugs.
In conclusion, our results suggest that all ibupro-

fen and paracetamol preparations are overall easily 
acceptable drugs in terms of their palatability. Many 
of the pediatric formulations are tested by the adults 
but not by the children in the development stage, for 
ethical reasons (23). Local studies have potentially 
significant impact on producing more palatable 
medicines for children and on reducing global child 
mortality (24). Prescribing a drug with an enjoyable 
taste to a child will reduce the difficulties parents 
experience while giving the medication and will 
enhance the compliance of the patient to medicati-
on. Thus, the continuity of treatment will be provi-
ded and more successful clinical results will be obta-
ined.
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