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preferences facilitate medication

adherence in children, and they are important factors in achieving the intended treatment
outcomes in which this study looks ahead. The present study aims to determine the various
medication trends of children through their parents and caregivers, child preference of certain
dosage form (chewable gel) in comparison with another solid dosage forms and its popularity
among lIragi primary school, furthermore the study highlights different variables influence
student preference for chewable gel. A total of 230 Iraqi primary school students were
randomly selected and interviewed with the presence of their parents. It was observed that
(51.3%) of the parents/caregivers reported that the liquid dosage form is the most dosage form
that commonly used, (72%) of consumers revealed that the capsules and tablets are not easy
to swallow, furthermore, this study revealed that (68.6%) of school students preferred to
take medication as chewable gel over than other oral solid dosage forms ,and this preference
varied significantly with several socioeconomic and other factors.
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Introduction

The proper design and formulation of a
dosage form require consideration of the
physical, chemical, and biological
characteristics of all drug substances and
pharmaceutical ingredients to be used in
formulating the product. Compatibility
between drug and the rest pharmaceutical
materials is essential for producing a drug
product that is stable, efficacious,
palatable, stress-free to administer, and
well-tolerated M. Drug formulations used
in pediatric pharmacotherapy should be
rehabilitated to children’s needs to suit
their age, size, physiologic condition, and
treatment requirements. Such pediatric
medicines are crucial for achieving safe
and  precise  dose  administration,
decreasing the risk of medication errors,
expanding medication adherence, and
improving  therapeutic  outcomes in
children 121,

To ensure adequate treatment of children
of all ages, diverse routes of
administration, dosage forms, and
strengths are regularly desirable for the
same active substance. Such routes of
administrations are oral for liquid and solid
preparations, rectal, parenteral,
transdermal, nasal and pulmonary routes.
The vast majority of formulations are for

oral administration. Oral solid drug
delivery  systems have been the
formulation  of  choice  for  the

pharmaceutical industry due to the pros of
well-established  expertise  platforms
permitting long-term stability,
simplification of the supply chain, and
conserving low manufacturing  cost.
Nevertheless, conventional solid forms
may not be suitable for patients with
swallowing difficulties, particularly the
children population besides to poor
flexibility of dose B,
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To ease swallowing, consumers or
caregivers tend to break, chew or crush the
hard tablets of the active pharmaceutical
ingredient (API) which may lead to
altering the rate or extent of drug
dissolution and absorption, as a result, the
risk of inaccurate dosing and off-tasting of
some (API) that may be enhanced and in
turn hospitalization, health care costs, and
death would be increased™.,

Liquid formulations for oral administration
such as solutions, suspensions, syrups,
elixirs, and emulsions. These formulations
are suitable for children who cannot
swallow oral solid forms. The appositeness
of a liquid formulation is achieved through
the volume of the dose which considers as
an essential key role not only for the
palatability of the formulation but also the
ability to measure the dose accurately,
besides to stability issues ' Therefore,
there is a scope for more pediatric-friendly
dosage forms that offer ease of
administration methods, majorly the oral
route. Convenient administration methods
and more palatable and elegant dosage
forms for pediatric patients are gaining
momentous importance in the design of
novel dosage forms [®1. Throughout decades
medicated chewable gel has gained
growing recognition as a drug delivery
system, especially for the pediatric
population. Chewable gel (jelly) has a
transparent,  translucent, non-greasy
appearance and texture, chewable gel are
semisolid preparations of definite shape
and size, meant for oral administration, this
dosage form has several merits that make it
fitted satisfactory with the need and desire
of pediatric population I'), The purpose of
this study is to identify the dosage forms
that commonly are used by caregivers or

parents to medicate their children.
Furthermore, child preference of certain
dosage forms (chewable gel) in
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comparison with another solid dosage
forms, to highlight the manufacturers about
such formulations which provide high
potentials for the development of a more
acceptable dosage form that may enhance
medication  adherence and  patient
acceptability.

Methodology

Study strategy

The study was conducted in the "Noor Al-
Shams “governmental primary school in
Baghdad /lrag. The strategy involved
students of age (9-12 years), integrated 116
males and 114 females, the study duration
was from October 2018 to April 2019, a
cross-sectional study was conducted, all
types of question trials in the study depend
on pre-piloted questionnaires  from
previous studies 9. Data of a total of 230
students were collected with the aid of
parents or caregivers during teacher-parent
meetings days . The design of the present
study founded on a random sampling
technique that was questionnaire-based.
The research obtained approval from
Mustansiriyh  University /College of
pharmacy and Karkh directorate education
IT. The questionnaire was prepared in the
Arabic language and consisted of three
sections. The first section was related to
basic demographic information of parents
[caregivers and students like gender, age,
monthly income, and educational level. To
simplify  investigation, the parents
[caregivers were divided into three age
groups (18-29, 30-44and 45+), and the
educational level was assessed into three
levels: low (primary and secondary
school), average (high school and institute)
and high (college and postgraduate)
qualifications. The second section related
to conditions for which parents usually
preferred to medicate their children,
purchasing medicines owning by medical
expert’s consultation or family for treating
illness, moreover, their interest in reading
the patient information leaflet before
starting medication, the dosage forms that
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parents /caregivers commonly used or
prescribed by medical experts to medicate
their children  (capsule, tablet, syrup,
suppository, chewable oral gel, and
injection), furthermore the preferences of
children for the medication sweet taste,
and the ease of swallowing solid dosage
forms (tablet/capsule).

The last section was related to student’s
preference and favorite for chewable gel in
comparison with other dosage forms
(tablet/capsule), besides to commitment of
participant for taking medication within
the prescribed interval, and the possible
methods to take the medication
(swallowing the whole or grinding/splitting
the tablet and emptying the capsule
content). The parents/caregivers recorded
their children's responses whenever the
questions were headed to them. Verbal
consents were taken by participants before
the interview, by explaining to them the
objective of the study. During the
interview, each question was properly
explained to the participants in the
language which he/she could understand
easily. For each participant data was
collected on an individual questionnaire.

Statistical analysis

Statistical analysis of data was performed
using SAS (Statistical Analysis System -
version 9.1). The percentages were
compared by using the Chi-square test. P <

0.05 is considered statistically significant
[10]

Results

The study was conducted on students for
primary school between the ages of 9-12
years; where 53%were male and 47% were
females, the information was gained from
parents/caregivers, the majority of
caregivers were females (76.5%) while the
rest were males (23.4%) of three different
age groups, educational level, monthly
income, the characteristics were listed in
table 1.
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Table (1): Demographic characteristics of participants

Characteristics n (%) (N=230)
Gender ?
Male (116)50.2 %
Female (114)49.5 %
Age group in years ?
9-10 (120)52.1%
10-11 (74)32.1%
11-12 (36)15.6%
Gender °
Male (120)22%
Female (179)78%
Age group in years
18-29 (12)5.21%
30-44 (167)70.43 %
45+ (56)24.34%
Educational level °
Low (8)3.4%
Average (34)14.7%
High (188)81.7%
Monthly income °
Low (10)4.3%
Average (104)45.2%
High (110)50.4%

Note: n (%) refers to the number and percentage of participants, N refers to the total number of
participants, @ letter donated for students, ° letter donated for parents and caregivers, educational level
classified into: low (primary and secondary school), average (high school and institute), high (college
and postgraduate). monthly income level in Iragi dinar classified into: low (100,000-500,000) ID;
average (500,000-1,000,000); high (1,000,000-3,000,000), columns occasionally do not sum exactly to

100% because of rounding.

The parents/caregivers that participated in
the study were majority of (30-44) years
age group (70.43%) with high monthly
income (50.4%) and educational level
(81.7%), they believed in the physician as
first medical and health adviser rather than
the pharmacist (13.9%), family members
and friends (0.86%).The data documented
in table 2 refers that the majority of
participants (95.6%) significantly read the
patient information leaflet before starting
medication, while only (4.3%) claimed that
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they were not interested in reading. In
general, more than half of
parents/caregivers significantly used liquid
dosage form (51.3%) (syrup, suspension)
as a pharmaceutical dosage form, followed
by a capsule (17.39%), chewable gel
(15.6%), tablet (10.3%) and equally (2.6%)
of both injection and suppositories.
furthermore, the study revealed that most
consumers (91%) preferred the sweet taste
of medicament.
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Table (2): Variable characteristics of participants

Characteristics n (%) (N=230) P-value
Seeking medical advice
Physician (188)81.7% <0.0001"
Pharmacist (32)13.9%
Family member (10)0.86%
Reading the leaflet (220)95.6% <0.0001"
Not interested (10)4.3%
Dosage forms used by parents/caregivers
Liguid dosage form (syrup/suspension) (118)51.3% <0.0001"
Capsule (40)17.3%
Chewable gel (36)15.6%
Tablet (24)10.3%
Suppository (6)2.6%
Injection (6)2.6%
prefer sweet taste (210)91.3% <0.0001"
Not prefer (20)8.6%

note: n (%) refers to the number and percentage of participants, N refers to total number of
participants, - symbol refers to significant P -value, a significant difference was detected by
Chi-square test, columns occasionally do not sum exactly to 100% because of rounding.

The study emphasizes on the acceptability
of young population consumers for
relatively less familiar dosage form which
is a chewable gel (jelly), as this dosage
form is majorly known as a supplement in
the Iragi pharmacies, the questionnaire was
headed toward the difficulty of swallowing
the solid dosage forms (capsule or tablets),
it was founded that the 51.3% of
consumers suffer from the difficulty of
swallowing such dosage form, while 48.6
% were not experiencing
discomfort/dysphagia. Consequently, in
general, (68.6%)158 of the consumers
prefer to take the medication in chewable
gel form rather than other dosage forms
(capsule or tablet) (31.3%), Although the
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chewable gel was preferred over the solid
dosage forms, significant differences were
found among consumers concerning
variable characteristics as shown in table 3,
as there was significant variation regarding
age group 9-10 years (55.6%), ease of
swallowing of solid dosage forms (capsule
or tablet) as (72.1%) refer not easy, and
(75.9%) were commitment to take the
medication after finishing the prescribed
interval, also high educational (88.6%)
and monthly income level (50.4%) have a
significant impact in preferring this dosage
form. While gender and splitting /grinding
the tablet and emptying capsule content
have no significant influence of preferring
the chewable gel.
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Table (3): Variables influence the preference of chewable gelatin

Characteristics n (%) (N= 158) P-value
Gender 0.34
Male 76(66.6%)
Female 84(72.4%)
Age group <0.0001"
9-10 years 88(55.6%)
10-11 years 48(30.3%)
11-12 years 22(13.9%)
Ease of swallowing capsule or tablet <0.0001"
Yes
No 44(27.8%)
114(72.1%)
Commitment to take the medication 120(75.9%) <0.0001"
After finishing the prescribed interval
38(24%)
Splitting /grinding tablet, emptying | 90(56.9%) 0.08
capsule content
No 68(43.03%)
Educational level <0.0001"
Low
Average 8(5.06%)
High 10(6.3%)
140(88.6%)
Monthly income <0.0001"
Low 6(3.7%)
Average 70(44.3%)
High 82(51.8%)

note : n (%) refers to number and percentage of participants, N refers to total number of participants
prefer chewable gel, ~symbol refers to significant P- value, a significant difference was detected by
Chi-square test, educational level classified into: low (primary and secondary school),average (high
school and institute),high (college and postgraduate ), monthly income level in Iragi dinar classified
into :low (100,000-500,000)ID; average (500,000-1,000,000); high (1,000,000-3,000,000) , columns
occasionally do not sum exactly to 100% because of rounding.

Discussion

Although the pharmacist plays a role
especially in lIragi community as a
dependable medical adviser as previous
study referred in Irag ™Y nonetheless, it
appears that highly educated parents
[caregivers with high monthly income are
significantly (p< 0.001) more reliable on
physicians in their source for medical
advice.

The finding from our study supports the
hypothesis that the highly educated
participant have increasing interest for
reading the leaflet, the majority of
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participants who were highly educated
significantly (p< 0.001) read the leaflet to

be aware and mindful of diverse
information related to the prescribed
medication such as the method of

administration and possible adverse effects
especially for prolong term therapy, the
previous study refers that patients of a
lower socioeconomic status requested
more verbal information on their treatment
[12]

Drugs given orally include liquid dosage
forms (syrups, suspension) as well as solid
dosage forms including tablets, capsules,
granules, chewable tablets, orodispersible
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tablets, and controlled-release tablets [l
Ordinarily, the oral route of administration
is the preferred route for patients of all
ages for reasons of convenience and
stability. Children necessitate dosage
forms adapted to their ability and need for
variable dose with age. [!4*%1 The statistical
analysis of the study revealed that
consumers significantly (P < 0.001)
consume liquid dosage form
(syrups/suspensions) over other proposed
dosage forms (tablet, capsule, chewable
gel, suppository and injection, the reason
beyond using (syrups, suspension) a liquid
dosage forms majorly related to the ease of
swallowing and palatability ['°1.

Most students in the study significantly (P
< 0.001) nominated that a drug's taste is
one of the influencing barriers to take and
complete the treatment. According to other
studies, the preference for sweet taste
remains high through childhood and then
switches to neutral during late adolescence.
Sweet tasting of medication especially in
solution forms in the oral cavity noticeably
decreases pain in children, probably via the
involvement of the endogenous opioid
system. Consequently, it is expected that
many oral formulations for children are
sweetened 171,

Oral drug delivery consuming solid
dosage forms for instance tablets and
capsules is the most prevalent and common
route of administration because of its
convenience  and economical way to
deliver medications into the body [8
however previous studies referred that
there is a certain challenge in swallowing
capsules and tablets among children %29,
therefore, the questioner proposed the
consumption of chewable gel among
school students and compare it with other
solid dosage forms (capsule and tablet) ,
our study finding refers that chewable gel
is less commonly used or prescribed by
medical experts than liquid dosage forms
and capsules, possibly due to this dosage
form is majorly known as dietary
supplements such as multivitamins and
omega -3 and recently melatonin in Iragi
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pharmacies, the statistics shows that the
students significantly (P < 0.001) prefer
medication to be in the form of chewable
gel, that means this dosage form gains
popularity and growing acceptance among
school student as a child-friendly dosage
form , this is may be related to simplicity
in  administrations  which is  more
convenient for  such population,
nevertheless, the questionnaire findings
refers that the youngest age group in the
study (9-10 years) significantly (p<0.0001)
prefer chewable gelatin , they found it is
easier to swallow and more appealing and
natural to chew than other solid dosage
form [241,

Besides, those who preferred chewable gel
were significantly (<0.0001) commitment
to take the medication after finishing the
prescribed interval, this is related in
addition to previous merits of chewable
gel, the good mouth feeling property, the
pleasing taste, and smooth texture no need
to water , It can be easily accepted by
children because of its aesthetic, eye-
catching appearance besides to ease of
handling may result in changing the
perception of medication and impart a
positive impact toward medical adherence
and consumer acceptability [222%],

The shortage of appropriate formulation
for children is progressively acknowledged
by regulatory and scientific comities, given
the prevalence of unlicensed and off- label
medicine use, undocumented manipulation
of dosage forms and patient reported
difficulty of administration and rates of
non-adherence 2%, the practice of splitting
/ grinding pills and emptying capsule
content was common among all
parents/caregivers surveyed; this could
have many drawbacks in dose accuracy,
which risks toxicity, reduced efficacy, and
drug resistance. Palatability, also, can be
reduced by breaking or crushing pills,
particularly if the pill’s format, matrix, and
capsules tasteless shell are designed to
mask bitter active ingredients [ 241,
Education does not act on health in
separation from other determents, the
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monthly income also is a crucial determent
that interrelates in many important ways
with education as impacts on health. The
outcome from this study revealed that the
highly educated and monthly income
parents \ caregivers’ children significantly
(<0.0001) preferer the chewable gel as a
dosage form this is maybe related to the
fact that highly educated parents
[caregivers are more involved in promoting
and sustaining the healthy routines and
positive choices, supporting and nurturing
human  development,  parents’ or
caregivers’ interest in using this dosage
form is highly founded in the previous
study, to boost their children ‘s general

health and improve cognitive development
[25]

Conclusions:

Our outcomes shed the light on significant
formulation's associated challenges
encountered by parents/caregivers and
children. Furthermore, the study declared
that there is a certain need for medical
chewable gel as a dosage form given to
school students since it gains popularity
among school students in agreement with
the statistics of the questioner and that
provides a positive impact toward medical
adherence which is a certain concern for

both care providers and medical

professionals.

Recommendations:

e Opening Innovative Business
opportunity toward product

differentiation, product promotion, and
patent  extension of  medicated
chewable gel.

e Encourage medical industry quarter in
Irag toward pediatric formulations
manufacturing that may give a positive
impact fort medical adherence by
providing this dosage form available
for the Iragi market

e Highlight the pharmaceutical scientific
research (ministry of higher education
and scientific research) to take the lead
for further studies directed for pediatric
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formulations especially the medicated
chewable gel.

e A  consensus  agreement  and
collaboration between academia and
pharmaceutical industry must be
established in order to enhance and
encourage the safe and effective
pediatric formulation production.
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