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Purpose: The main aim of the study is to assess physicians’ prescribing patterns using the World Health Organization (WHO)
prescribing indicators among pediatric outpatient clinics, and to identify areas in need of intervention regarding the rational use of
medicines among pediatric outpatients in Jordan.

Methods: This is a descriptive observational cross-sectional study that was conducted at the outpatient pediatric clinics at Jordan
University Hospital (JUH). During the study period, prescriptions were collected over a period of two months. Prescribing patterns
were assessed using the five WHO drug prescribing indicators.

Results: A total of 1011 prescriptions/encounters were assessed. More than half of the encounters were for male patients (n= 595, 58.9%),
and the median age of patients was eight years (IQR = 7.9). The average number of drugs prescribed per encounter was 1.8 + 1.3; however,
a specific individual clinic, the respiratory clinic, witnessed an average of 2.1 drugs prescribed per encounter. All of the prescribed drugs
were prescribed by generic name (100%). Only 47.7% of the drugs were from the essential drug list of the JUH. Overall, antibiotics were
prescribed in 19.5% of the encounters, but at higher rates in some clinics such as respiratory clinics (50.8%). Injectables were prescribed in
9.5% of the 1011 encounters; however, they were prescribed at higher rates in endocrinology and neurology clinics, in 44.8% and 31.3% of
encounters, respectively.

Conclusion: This study revealed some adequate prescribing habits with an optimal prescribing pattern of generics and number of
drugs per encounter among pediatric patients. However, the prescribing patterns of the essential drug list, antibiotics, and injectables,
in specific clinics, failed to meet WHO standards. The findings of this study shed light on the need to establish national strategies to
improve prescribing practices among the pediatric population.
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Introduction
Irrational drug prescribing is a major public health issue experienced by the healthcare sectors worldwide.' It is defined
as “prescribing that fails to conform to good standards of treatment”.? It negatively affects drug therapy outcomes,

3 increases the demands on

increases the incidence of adverse drug reactions, increases the risk of drug-drug interactions,
drugs monitoring, and infer unnecessary costs.* Moreover, it may increase the frequency of emergency department visits,
increase the length of hospital stay, and increase medications associated mortality.*

Inappropriate use of all medication has been estimated to be over 50%; this is reported to be at the levels these
medications are prescribed, dispensed, or sold.*> Failure rates of more than 50% have been reported among patients to
take their medication correctly.”> This level of irrational medication use is more significant in developing countries than

in developed countries due to weaker health systems and less developed medicine use cycle monitoring mechanisms.?
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To limit rational use of medications, the WHO established three core indicators; these indicators include prescribing
indicators, patient care indicators, and healthcare facility-specific indicators. The use of these indicators is believed to
support sound practice among prescribers and monitor medication prescribing patterns.®

The prescribing indicators help improve the prescribing habits and minimize the cost burden on both patientsand
healthcare systems. The core prescribing indicators listed in the WHO manual include a group of parameters that are
represented by 1) the average number of drugs per encounter, 2) the percentage of drugs prescribed by their generic
names, 3) the percentage of encounter with prescribed antibiotics, 4) the percentage of encounter with prescribed
injections, and 5) the number of drugs prescribed from the essential drug list. There is expanding evidence presenting
these prescribing indicators as an essential assessment tool to evaluate the rational use of medications worldwide,
especially in the developing countries.’

The pediatric population mandates special attention towards their health care.® Although children represent a large
proportion of the population in many developing countries (around 40%),” generally, data on drug use in children is also
scarce and underrepresented. In the Middle East and North Africa, where children and young people (0-24 year-olds)
account for around half of the population, pediatrics requires specific attention due to the generally higher rates of
irrational prescriptions among this age group. In Jordan, there is insufficient knowledge of drug prescribing patterns
among the pediatric population.'® To our knowledge, this is the first study conducted to identify and screen medications’
prescribing patterns in pediatric patients in Jordan. Therefore, the aim of this study was to address the prescribing

patterns of health care professionals among a pediatric population in Jordan.

Method
Study Design and Sample Size

This is a descriptive observational cross-sectional study that was conducted of pediatric patients (aged <18 years) at
outpatient pediatric clinic at Jordan University Hospital (JUH), which is the first academic teaching 550-bed hospital in
Jordan with 11 different medical departments. In this study, the prescribing pattern was evaluated using the WHO core

prescribing indicators.

Data Collection

For each outpatient prescription, a pre-prepared data collection sheet was used to collect information about the prescribed
medications, including drug name, drug dose, drug frequency, route of administration, and duration of therapy. Moreover,
patients’ age, gender, insurance type, and outpatient clinic visited were also gathered from the details written in the
prescriptions. All prescriptions were electronic and were collected from the different pediatric pharmacies using
convenience sampling technique. Any prescription containing one medication or more was considered eligible to be
collected whether the patients have chronic illnesses or not. Researchers at different days visited some of the pediatric
pharmacies and asked them to provide them with some copies of the dispensed prescriptions at that day, and these

prescriptions were returned back after collecting the required information from them.

Sample Size Calculation
According to WHO recommendations, the minimum number of prescriptions recommended to evaluate the prescribing
indicators was 600 prescriptions,'' so we decided to recruit more than 600 prescriptions from the different pediatric clinics.

Operational Definitions
The core WHO prescribing indicators'? were calculated as follows:

1. “The average number of drugs per encounter was calculated by dividing the total number of different drug
products by the number of encounters evaluated.”
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2. “The percentage of encounters with antibiotics prescribed was calculated by dividing the number of patient
encounters during which an antibiotic will be prescribed by the total number of patients encounters multiplied
by 100”.

3. “The percentage of encounters by generic name was determined by dividing the number of drugs will be
prescribed by generic name by the total number of drugs in the prescription multiplied by 100”.

4. “The percentage of encounters with an injection in prescription was calculated by dividing the number of patient
encounters during which an injection will be prescribed by the total number of encounters multiplied by 100”.

5. “The percentage of drugs in prescription from the essential drug list was determined by dividing the number of
products in the prescription from the essential drug list by the total number of drugs in the prescription, multiplied
by 100”.

Ethical Consideration
The World Medical Association Declaration of Helsinki guidance was followed in this study.'® The study was initiated
after obtaining ethical approval by the Institutional Review Board (IRB) committee at Jordan University Hospital
(Reference No. 312/2021). All the collected information was kept at the personal computer of the principal investigator
using password-protected files.

Statistical Analysis
All the collected data were coded, entered, and analyzed using the Statistical Package for Social Sciences (SPSS) version
22. The descriptive analysis was conducted using mean/standard deviation (SD) for continuous variables or median/
Interquartile range (IQR) based on normality. Checking for data normality was carried-out using the Shapiro—Wilk test
(with P-value >0.05 indicating a normally distributed continuous variable). On the other hand, frequency (percentages)
was used to express categorical variables.

Chi-squared analysis and ANOVA tests evaluated the differences in the five core prescribing standards between
pediatric clinics. Chi-squared analysis was used for categorical variables and ANOVA tests for continuous variables.
A P<0.05 was considered statistically significant.

Results

Data was collected from 1011 prescriptions form the pediatric department between October 10 and December 12, 2021.
More than half of the encounters were for male patients (n= 595, 58.9%), and almost the majority of them were for
Jordanian patients (n= 992, 98.1%). The median age of patients was 8 years (IQR = 7.9) distributed at different age
groups, as seen in Table 1. The majority of encounters (n= 975, 96.4%) were for patients with insurance either by the
government/the ministry of health or personal insurance.

Among the 1011 patients, around one-third prescription/encounters (n= 341, 33.7%) were from the neurology pediatric
outpatient clinic, 31.2% (n= 315) were from the respiratory clinic, 13.9% (n= 141) from the endocrine clinic, 9.7% (n= 98)
from the gastrointestinal clinic, and the remaining 11.5% (n= 116) were from the other pediatrics clinics (Figure 1).

In this study, among the recruited patients (n= 1011), a total of 1819 drugs were prescribed, and the number of
prescribed medications per patient ranged from 1 to 8 medications per encounter with an average number of drugs per
encounter of 1.8 among the study population. Figure 2 showed that only 5.7% of pediatric patients (n= 58) were
receiving polypharmacy (=5 prescribed drugs), while the majority of patients were receiving either one (n= 631, 62.4%)
or two drug therapies (n= 161, 15.9%).

Regarding the percentage of encounters with antibiotics, 19.5% (197) of encounters had antibiotics prescribed; the total
number of prescribed antibiotics was 205. Among those encounters, the majority of encounters (n= 190/197= 96.4%) had
only one antibiotic, while 6 encounters (6/197= 3.0%) had two antibiotics, and only one encounter (1/197= 0.5%) contain
three antibiotics. Regarding the type of the 205 prescribed antibiotics, 12 different antibiotics were documented at the
different clinics. The most commonly prescribed antibiotic was amoxicillin (n= 72, 35.1%) either alone or in combination
with clavulanic acid, followed by azithromycin (n= 69, 33.7%), fucidic acid (n= 22, 10.7%) and cefixime (n= 21, 10.2%).
Other prescribed antibiotics are seen in Table 2.
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Table | Sociodemographic Characteristics of Patients
Included in the Study Encounters (N= 1011)

Parameter n (%)
Gender

o Males 595 (58.9)

o Females 416 (41.1)
Age

o Less than | year 67 (6.6)

o 1.04.9 years 265 (26.2)

0 5.0-9.9 years 295 (29.2)

o 10-14.9 years 295 (29.2)

o 15-17.9 years 89 (8.8)
Nationality

o Jordanian 992 (98.1)

o Others 19 (1.9)
Health insurance

o No insurance 36 (3.6)

o Governmental/ Ministry of health 776 (76.8)

o Private insurance 199 (19.7)
Physicians’ gender

o Male 202 (20.1)

o Female 808 (79.9)

Injectables were prescribed in 9.5% of the encounters; in total 108 drugs prescribed were injectable medicines which
were distributed over 96 encounters. Out of these 96 encounters, 85 (85/96= 88.5%) had only one injectable medicine,
while 10 encounters (10/96= 10.4%) had two injectable medicines, and only one encounter (1/96= 1.0%) had three
injectable medicines. Regarding the prescribed injectable medicine (n= 108), insulin was considered the most commonly
prescribed injectable drug (n= 34, 31.5%), followed by botulinum toxin and vaccines (n= 20, 18.5% for both). Further
details about the other prescribed injectable medicine are presented in Table 3.

Table 4 shows the five core drug prescribing indicators where the average number of drugs prescribed per encounter
was 1.8 + 1.3. In addition, 100.0% of the drugs (n= 1819) were prescribed using their generic name (the international
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Figure | Patient disposition in each subspecialty clinic (The total number of prescription is 1011).
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Figure 2 Patients’ distributions based on the number of drugs per encounter (The total number of prescription is 1011).

nonproprietary name). The percentage of drugs prescribed from the EDL of the JUH was 47.7% (n= 869). Across all the
encounters, antibiotics were prescribed in 197 encounters (19.5%), while injectable medicine were prescribed in 96
encounters (9.5%).

When comparing the different pediatric clinics (Table 5), the average number of drugs per encounter was higher in the
respiratory clinic which had an average of 2.4 drugs per encounter (P<0.001). Respiratory clinics also showed the highest
percentage of encounters with antibiotics prescribed (50.8%) compared to all other clinics (P<0.001). Besides, endocrine
clinics showed the highest rates of prescribing injectable medicines (44.8%) compared to the different clinics (P<0.001).
Finally, the gastrointestinal clinic showed the lowest percentages of drugs prescribed from the EDL at JUH (34.2%, P<0.001).

Discussion
In this study prescribing patterns have been documented among a pediatric population, using the WHO prescribing
indicators.
Table 2 Prescribed Antibiotics Among the Study Sample
(N= 205)

Drug Name n (%)

Amoxicillin or Amoxicillin/clavulanic acid 72 (35.1)

Azithromycin 69 (33.7)

Fucidic acid 22 (10.7)

Cefixime 21 (10.2)

Metronidazole 6 (2.9)

Cefuroxime 4 (2.0)

Ciprofloxacin 3 (1.5)

Clarithromycin 2 (1.0)

Benzathine penicillin 2 (1.0)

Silver sulfadiazine 2 (1.0)

Trimethoprim/sulfamethoxazole 1 (0.5)

Chloramphenicol 1 (0.5)

Total 205
Journal of Multidisciplinary Healthcare 2022:15 https: 1147
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Table 3 Prescribed Injectable Medicine
Among the Study Sample (N= 108)

Drug Name n (%)
Insulin 34 (31.5)
Botulinum toxin 20 (18.5)
Vaccines 20 (18.5)
Triptorelin 13 (12.0)
Glucagon 7 (6.5)
Diazepam 6 (5.6)
Levetiracetam 2 (1.9
Benzathine penicillin 2 (1.9
Ondansetron 2 (1.9)
Hydrocortisone 1 (0.9)
Somatropin 1 (0.9)
Total 108

Table 4 Drug Core Prescribing Indicators Identified for the Study Sample (N= 1011)

Parameter Study Sample Value WHO Standard Value Standard Achievement
|. Average number of drugs per encounter 18+ 1.3 <2.0 Yes
2. Percentage of encounters with antibiotics 19.5% <30% Yes
3. Percentage of encounters with injection 9.5% <20% Yes
4. Percentage of drugs prescribed by generic name 100.0% 100.0% Yes
5. Percentage of drugs from essential drug list 47.8% 100.0% No

Table 5 Comparison of the Drug Core Prescribing Indicators Between the Different Pediatrics Outpatients Clinic (N= 1011)

Parameter Neurology | Respiratory | Endocrine | Gastrointestinal | Others P value
n= 341 n= 315 n= 141 n= 98 n= 116

I. Average number of drugs per encounter 1.3+ 0.7 24+ 1.7 14+ 0.8 1.5+ 0.7 2.1+ 1.4 <0.001#*

2. Percentage of encounters with antibiotics 16.8% 50.8% 5.6% 4.6% 22.3% <0.001*"

3. Percentage of encounters with injection 31.3% 14.6% 44.8% 2.1% 7.3% <0.001*"

4. Percentage of drugs prescribed by generic name | 100.0% 100.0% 100.0% 100.0% 100.0% —

5. Percentage of drugs from essential drug list 64.6% 42.3% 64.1% 34.2% 52.7% <0.001+*

Notes: Others: Include family medicine, cardiology, nephrology and newborn department, “Using ANOVA test, "Using chi-square test, *Statistically significant using 0.05
significance level.

Overall, the average number of drugs prescribed per encounter was 1.8, which is within the WHO standards that
specify an upper limit of 2.0 drugs per encounter. Our results looked even more acceptable compared to similar studies
conducted in Italy (2.9), Oman (2.3), India (2.29)."*'® This prescribing pattern was not universal across the different
studied clinics, the respiratory clinic prescribing pattern failed to meet the WHO standards where an average number of
2.1 drugs prescribed per encounter was documented in this study. Interventions to correct such prescribing patterns can
potentially lower the risk for drug-drug interactions, fewer adverse drug effects, and better tolerability. This may also be
associated with a more lowering healthcare cost and better patient compliance, which in turn may lead to a successful
treatment.'""'® Fortunately, the majority of pediatric patients received only one drug (62.4%).

The proportion of generics prescribed was as high as 100%. This high prescribing habit could be due to the strong
influence of local pharmaceutical companies, knowing that substantially a high percentage of gross domestic product
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comes from Jordan’s pharmaceutical companies, while compared to other developing countries, it is one of the highest.'
This finding reflects a significant indicator of rational prescribing, as it promotes access to drugs, and affordability, thus
encouraging treatment adherence.”’*' Several observational studies also revealed that it reduced government and patient
expenditure on pharmaceuticals.?'** Moreover, it facilitated communication between health care providers and reduced
the risk for drug confusion.** Interestingly, the results are much higher than results reported in previous studies
conducted in Kenya (52%), Nigeria (49.5%), Sudan (49%), and Senegal (19%).52*2® As such, various rates of generic
prescribing have been reported in literature owing to differences in the level of experience of physicians, the influence of
pharmaceutical companies, compliance to international guidelines, and availability of drugs.?® 2

Injectables were prescribed in 9.5% of the 1011 encounters; this is considered an acceptable prescribing pattern
according to the WHO standards, where no more than 20% is specified as the upper limit. However, slightly lower levels
were reported in recent studies conducted in Sudan (3.5%), India (1.6%), and Senegal (1.3%).242>2% ‘While higher
injectables prescribing levels have been reported in Oman (15%), and Pakistan (27%).2°>° Although the percentage of
encounters with injections in the overall sample satisfied the WHO standards,'? this was not the case in all individual
clinics, the endocrinology and neurology clinics witnessed significantly higher rates of 44.8%, and 31.3%, respectively.
Although the higher rates in the endocrinology clinics can be partially explained by the need to use injectable peptides,
the unnecessary and unsafe use of injectables can increase the risk for blood-borne infections and increase hospital waste
particularly in countries with no adequate waste management systems. Moreover, unnecessary pain and injection site
reactions.’'?

The percentage of drugs prescribed from the essential drug list failed to meet WHO standards among the pediatric
population in this study. Only 47.7% of the drugs were from the EDL of the JUH lower than 50% of the proposed WHO
reference value, showing low compliance to hospital EML most probably due to low dissemination, and awareness of
EML for children. In addition, a high incidence of off-labeled or unapproved use of drugs is extremely used in the
pediatric population.>® This perhaps could be a leading cause of this deviation, and low adherence to the WHO reference
value. Almost similar essential medicine prescribing was reported in a study conducted in Senegal.>* Higher percentages
of drugs prescribed from the essential list were reported in Pakistan (93.4%).> This finding reflects on the importance of
raising awareness on essential medicine use in the context of the pediatric population, which is crucial in reducing
morbidity and mortality, gaining public trust, supporting health care system credibility as well as improving the
utilization of scarce use resources.>* Furthermore, a proposed method could be designing a wise list, such as the one
implemented in Sweden, with high adherence to just 200 essential medicines instead of more.*> This could increase the
familiarity of prescribers with important good quality medicines, reducing irrationality, decreasing confusion of medi-
cines, and lowering health care costs for both parties’ patient and government.*® Future follow-up studies should be
conducted to assess the availability, and awareness of pediatric EML to physicians.

An overall appropriate use of antibiotics has been found in this study; 19.5% of the encounters have antibiotics
prescribed, which is within the WHO standard range of up to 30%.'? However, significantly higher prescribing rates of
antibiotic were recorded in individual clinics in particular, respiratory clinics where the percentage of encounters with
antibiotic was significantly higher than the acceptable WHO standards (50.8%, P<0.001). Studies from Denmark and
Sweden reported that antibiotics were among the most commonly prescribed medications in pediatric patients.*®
Furthermore, it is worth mentioning that recent studies reported a significantly higher proportion of antibiotic
use.”**** The overall appropriate antibiotic prescribing (19.5%) in this study can be due to the antibiotic policy that
has contributed to a low rate of antibiotic prescription. In Jordan, health care parties launched a national action plan to
combat antimicrobial resistance that aimed at strengthening knowledge and evidence about the rational use of antibiotics.
This tool was an effective evidence-based antibiotic developed for health care facilities to optimize antibiotic use and
improve awareness of antimicrobial resistance through education and training.*’*®* Our results highlight for local
authorities in Jordan the need to intensively use the aforementioned national action plans to target specific clinics such
as respiratory where there is room for improvement in their prescribing patterns compared to other clinics.

This study has several strengths such as a representative sample size of 1011 prescriptions from pediatric patients
treated in outpatient clinics in a large tertiary teaching hospital. This study avoided possible prescriber reporting bias
since the data was via observation of prescriptions with no prescriber interference. Moreover, it focuses on an
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understudied age group among which prescribing patterns and rational prescribing have not yet been addressed
sufficiently. However, conducting this study in a single health care facility may limit the conclusions of the study as it
might not be applicable to the general population. In addition, the study did not take into account seasonal variations,
diagnosis of each condition that could affect rational prescribing practices. Another limitation that is linked to the WHO
prescribing indicators is that it indicates the number of medications merely and does not indicate their adequacy based on
the diagnosis. Finally, the number of prescriptions studied from the different clinics is variable, which might affect study
generalizability.

Conclusion

This study revealed some adequate prescribing habits with an optimal prescribing pattern of generics and number of
drugs per encounter among pediatric patients. However, the prescribing patterns of the essential drug list, antibiotics, and
injectables, in specific clinics, failed to meet WHO standards. The findings of this study shed light on the need to further
target pediatric clinics and enforce national strategies to tackle incompliant prescribing practices among the pediatric
population.
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