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Abstract 
_______________________________________________________________________________________________________________ 

Background: This study evaluates the drug prescription patterns in the pediatric outpatient 
department at Science and Technology Hospital in Sana'a, Yemen, according to WHO indicators 
for drug prescription.  

Objectives: To Evaluate the prescribing practices alignment with the World Health Organization 
(WHO) recommendations in the pediatric outpatient department at Science and Technology 
Hospital in Sana'a, Yemen 

Method: A retrospective cross-sectional descriptive study was conducted in December 2022, 
analyzing prescription data from over 681 pediatric encounters. 

Results: The average number of drugs prescribed was 3.19 per encounter. Only 11% of the drugs 
were injections. Antibiotics comprised 16.5% of total prescriptions, but only 4.9% of drugs were 
prescribed by generic name, and about 72 % of the prescribed drugs were prescribed from the 
essential drugs list. 

Conclusion: According to the findings, only the amount of antibiotics prescribed and the average 
number of injectable drugs meet the WHO indicators. However, the number of drugs prescribed 
per encounter, prescribing drugs with generic names, and choosing a drug from the essential drug 
list are less than the WHO indicator rate. The findings underscore the need to improve prescribing 
practices to enhance patient safety and reduce the risk of adverse drug reactions in the pediatric 
population, particularly in private healthcare settings.  
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BACKGROUND 

Irrational prescription of drugs is a significant global 
public health issue in the healthcare system. The 
inappropriate use of medications exceeds 50% of all 
drug prescriptions.1 The prescriptions that deviate from 
guidelines, lead to several adverse effects that affect the 
outcomes. It increases the risks of adverse drug 
reactions and drug-drug interactions, demands 
increased monitoring efforts, and results in unnecessary 
financial burdens.2 

The most common irrational practice in drug 
prescription is; polypharmacy, antimicrobials miss use, 
inappropriate and unsafe use of injectable drugs and the 
use of brand-name medicines instead of generic names.3  

Rational use of drugs is important to all patients; 
however, the pediatric population is in higher risk to 
develop drug adverse effect due to their different 
physiology; pharmacokinetics and pharmacodynamics 

compared adults.3. However, data on drug use in 
children are often not studied, in regions like the Middle 
East and North Africa, where children and young people 
account for approximately half of the population.3 

The World Health Organization (WHO) has established 
three main indicators to asses drug prescription which 
are : prescribing indicators, patient care indicators, and 
healthcare facility-specific indicators.4,5 Prescribing 
indicators, as mentioned in the WHO manual, compose 
of parameters such as the average number of drugs per 
encounter, the percentage of drugs prescribed by 
generic names, the percentage of encounters with 
prescribed antibiotics, the percentage of encounters 
with prescribed injections, and the number of drugs 
prescribed from the essential drug list. 4 

The present study was conducted in order to study the 
prescribing pattern of drugs in pediatric population in 
comparison with WHO core indicators. 
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METHODS  

A retrospective cross-sectional descriptive study was 
carried out as a single institutional study. The 
prescription data collected form pediatrics outpatient 
department of Science and technology hospital, Sanaa, 
Yemen in December 2022. All patients that encounter 
the outpatient pediatric department from 1st -31th of 
December 2022 were included. Sample size was 681 
patients as indicated by WHO guidelines that the sample 
size should exceed 600 for a single facility study.6 

The variables that are assessed according to WHO 
prescription indicators are :6 

1. The average number of prescriptions per encounter 

2. The average number of antibiotics prescribed   

3. The average number of intravenous drugs 
prescribed  

4. The average number of drugs prescribed by generic 
name  

5. The average number of drugs prescribed from 
essential drug list   

Moreover, patients’ age, gender, and diagnosis also were 
obtained from the data.  

All data were analyzed using the Statistical Package for 
Social Sciences (SPSS) version 22. The analysis was 
conducted using mean/average and percentage. 

RESULTS 

In the present study, there was 681 encounter and about 
679 prescriptions containing a total of 2169 drug 
prescribed. Almost 49% where male and 51% were 
females. The age ranges from 7 days to 17 years.  

The average drug prescribed per encounter was 3.19. 
The range of drugs prescribed per encounter range from 
1-13, while about 85% of prescriptions had between 1-
4 drugs. About 15% had about 5-10 drug per 
prescription, as shown in Table (1). 

Table 1: Average number of drugs per encounter from 
the studied sample  

Percentage 
(%) Frequency  

Number of drugs per 
prescription  

0.3 2 0 

18.8 128 1 

26.6 181 2 

20.0 136 3 

15.1 103 4 

9.1 62 5 

3.8 26 6 

2.5 17 7 

1.5 10 8 

0.9 6 9 

0.9 6 10 

0.1 1 12 

0.4 3 13 

 

Most common drugs prescribed were antipyretics 
18.8% followed by antibiotics, antiallergics and 
vitamins (16.7%, 11.7%, and 9.3 % respectively) as 
shown in Table (2). Other drugs prescribed are shown 
in Table (2) 

Table (2): Prescribed drugs Among the Study Sample  

Percentage 

(%) 

Number of 

prescriptions 

Drug 

18.8 408 Antipyretics 

16.7 363 Antibiotic 

11.7 254 anti-allergic 

9.3 201 Vitamins 

6.7 146 Decongestant 

6.0 131 Antispasmodic 

4.7 102 Fluids 

3.2 70 Expectorant 

3.1 67 Anti-emetic 

3.0 66 Anti-allergic 

3.0 65 Hematopoietic 

2.4 52 

Mucolytic\ 

decongestant 

\antipyretics 

2.2 48 Minerals 

1.8 40 

Proton pump 

inhibitor and H2 

blockers 

1.8 38 Antifungal 

1.5 32 Antiprotozoal 

1.1 24 Laxatives 

2.8 61 Others 

100 2169 Total 

 

About 357 (16.5%) of the drugs prescribed were 
antibiotics prescribed as shown in Table (3). 
Cehalosporines and penicillines were the most common 
antibacterial drugs used. the top 4 antibiotics used were 
Cefixime, Augmentin, Azithromycin, and Cefuroxime 
respectively. 

About 3% of drugs were antiprotozaol, in which 
metronidazole was used as the main antiprotozol drug.  
Only 0.4 % of prescribed drugs were antifungal mostly 
used locally. Both antiprotozaol and antifungal drugs 
are excluded from the antibiotics group according to the 
WHO parameters.7 
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Table (3): Prescribed Antibiotics Among the Study Sample

Percent (%) Frequency  Antibiotic  Antibiotic group 

3.6 78 Augmentin Penicillin  

 (N= 92, 4.2%) 0.5 12 Amoxicillin 

.1 2 Benzylpenicillin  

3.7 81 Cefixime  Cephalosporins 

(N= 162, 6.8 %) 2.3 48 Cefuroxime  

.6 13 Cefadroxil  

.4 9 Ceftriaxone  

.4 9 Cefpodoxime  

.0 1 Cefoperazone  

.0 1 Cephalexin  

2.7 59 Azithromycin Macrolides  

(N=66 , 3%) 0.3 7 Erythromycin  

.0 1 Gentamycin Aminoglycoside  

(N= 10, 0.4%) .4 9 Tobramycin  

.5 11 Ofloxacin  Fluroquinolones  

(N= 13, 0.6%) .0 1 Gemifloxacin 

.0 1 Moxifloxacin 

.4 8 Fucidin Others  

(N = 14, 0.7%) .3 6 Cotrimoxazole 

16.5 357  Total antimicrobial prescriptions  

100.0 2169 Total number of prescriptions  

 

The injectable drugs were only 11% of all the drugs 
prescribed. Antiementic drugs were the most common 
injectable drug (17.6%) as shown in table, followed by 

antibiotic antipyretics and proton pump inhibitors and 
H2 blockers (16.9 %, 14.8 % and 10.3% respectively) as 
shown in Table (4)

Table 4: Prescribed Injectable Medicine Among the Study Sample  

Injection  Frequency  Percent  

Anti-emetic 43 17.7 

Antibiotic 41 16.9 

Antipyretics  36 14.8 

Proton pump inhibitor and H2 blockers 25 10.3 

Anti-spasmodic 19 7.8 

Vitamins 19 7.8 

Anti-allergic 18 7.4 

Hematopoietic  18 7.4 

Distal Water 9 3.7 

Anti-inflammatory 7 2.9 

Anti-convulsant 3 1.2 

Antiprotozoal 2 0.8 

Contrast media 2 0.8 

Diuretics 1 0.4 

Total IV injections  243 11 

Total number of prescriptions  2169 100 
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Table 5: Frequency and percentage of generic /non generic and essential and non-essential drugs Among the Study 
Sample  

 Frequency Percentage (%) Total  

Generic 106 4.9 2169 

Non generic 2062 95.1 

Essential 1554 71.6 2169 

Non-essential 615 28.3 

 

Only 106 (4.9%) drugs were prescribed in generic name, 
while 2062 (95.1%) where non generic drugs as shown 
in Table (5). Almost 1554 (71.6%) drug were prescribed 
in from essential drug list, while 615 (28.3%) where 
from non-essential list of drug drugs as shown in Table 
(5). 

When comparing the WHO prescription core indicators, 
it is noticed that the number of antibiotics and injectable 
drugs are standard according to WHO guidelines. The 
percentage of prescribed antibiotics didn’t exceed 20% 
of total prescriptions and the average of injections was 

only 11% which is corresponded to WHO indicator that 
stated that the percentage of antibiotics and injection 
not exceed 30% and 20% respectively. On the other 
hand, the average number of drugs per prescription in 
3.19 and it exceed WHO indicator of less than 2.  

About 100% of drugs must be written in genetic names 
and from essential drug list according to WHO indicator, 
but Only 4.5 of the drugs are written by the generic 
names, and 71.6% are included in essential drug list in 
our facility. As shown in Table (6).

 

Table 6: Drug Core Prescribing Indicators Identified for the Study Sample  

Parameter Study Sample 
Value 

WHO Standard 
Value 

Standard 
Achievement 

1. Average number of drugs per encounter 3.19 <2.0 No 

2. Percentage of encounters with antibiotics 20% <30% Yes 

3. Percentage of encounters with injection 11% <20% Yes 

4. Percentage of drugs prescribed by generic name 4.5% 100.0% No 

5. Percentage of drugs from essential drug list 71.6% 100.0% No 

 

DISCUSSION  

The mean number of drugs per encounter was 3.19 
which is higher that WHO core prescription indicators. 
Which indicates that polypharmacy pattern is present in 
our facility.  

The use of multiple medications increases the risk of 
drug interactions and side effects in pediatric patients 8 
polypharmacy prevalence is 30% globally, and the 
highest prevalence is in Asia while the lowest in north 
America.9   It is more common in old age due to 
comorbidity.8 It is more ease to be avoided in young age.  

Similar to our study, other studies in the region indicted 
high average of drug prescription per encounter such as 
in Afghanistan it was found to be 2.9, 10 in India it was 
2.6, 11 in Abu Dhabi it was 4.9, 12 in Nigeria it was 3.4 13 
and in Ethiopia it was 2.2, 14 but in our facility, it is still 
higher than them all.  A study done in Jorden had a low 
average of drugs prescribed per in counter in 
accordance to the WHO core indictor.15 Another Study in 
Sudan had also 2 description drugs per encounter.16 

In our study the number of antibiotics prescribed were 
less than 30% which is according to WHO core 
indicators, which similar to another study done in 
Jorden. 15 and in Nigeria 13. 

However, in Afghanistan,10 Ethiopia,14 Abu Dhabi,12 
Sudan16, and India 11,15,17 the antibiotic prescriptions 
were every high.  The over use of antibiotics causes 
microbial resistance. Our result highlights the 
physician's knowledge about the mis use of antibiotics. 

In our study only 11% of the drugs are given in form of 
injections which is parallel to the WHO core indicators. 
This can be attributed to practitioners' increased 
awareness injection adverse effects. Additionally, it may 
be that emergency cases are treated in the emergency 
unit. 

Our results were similar to many other studies which 
had even lower average of injections   in Nigeria 13, Abu 
Dhabi 12, Sudan16, Jorden 15 Afghanistan 10, Ethiopia 14 
and India 11,15,17. 

Unfortunately, only 4.5% of drugs were written in their 
generic name it may be because it is a privet hospital and 
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this influence the pharmaceutical companies' relations 
with the main in the facility. Using generic name in 
prescribing is an indicator of rational prescribing. It 
increases access and affordable of drugs, and enhance 
adherence to the treatment.   

A study in Nagpur city in India 17 Nagpur had also very 
low percentage of generic name (7.4%) similar to our 
study, however another study in East India with smaller 
sample size had about 74% of drugs written in generic 
name.  

Other studies in Nigeria,13 Saudi Arabia,13 and 
Afghanistan 10 also had low percentage or generic name 
prescriptions  

 An exception is found in Jorden 15 which had 100% of all 
perceptions were generic. This may be due to 
governmental regulation and health system guidelines.  

But in Jorden they have low average of essential drugs 
prescriptions which was only 47 % and in our study was 
71.5%, which is still lower that the WHO core indicator 
recommendations. It is because there are no national 
essential list established in our country. Also, the 
pediatricians prescribe off label drugs and supplements. 
More over parents may influence the doctor discission   
due to low income and far residency.  

The percentage of drugs prescribed from essential drug 
list in Our studies as Nigeria was 89.6% (Okoye, Udemba 
et al. 2022), and Afghanistan was 67%.10 

However, a study in India had a 98% of drugs prescribed 
from essential drug list   18 noting that the sample size in 
this study was very small and only three physicians 
involved in the study. 

An essential drug list promotes rational drug use and is 
by cost-effective and is better   for prevalent diseases.  

CONCLUSION  

This is study revealed that there is some adequate 
prescribing habits, including an optimal prescription of 
antibiotics, and injectables which meet WHO standards. 
But these findings highlight the need to further 
strategies to decrease the average number of drugs 
prescribed per encounter. The drug must be from 
essential drug list and written in their generic name.  
Limitation of the study is that this was conducted in a 
private single facility which may not be a good 
representation of the general population 
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