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Abstract: Objectives: The present study aims to assess the prevalence of prescribed antibiotics and the 
percentage share of some antibiotics categories in Arar Central Hospital in KSA. Data including demographic 
characteristics of the patients, clinical diagnosis, and the type of antibiotic administration were fully studied and 
analysed. Methods:  We surveyed all the antibiotic prescriptions written for therapeutic purposes over the period 
of one month (from 1 / 4 / 2012 to 30 / 4 / 2012) in Arar Central Hospital, KSA. Results: The average 
percentage of antibiotic prescriptions was 39.2% out of the prescriptions assessed. Penicillins and 
cephalosporins were the highest frequently prescribed antibiotics with an average percentage of 42% and 
25.66% respectively. Upper respiratory infections were significantly correlated with antibiotics treatment 
(P<0.01). Conclusion: The high percentage  of antibiotic prescriptions  observed in Arar Central Hospital 
outpatient clinic requires a more detailed and  further long  term studies  investigating  antibiotics usage in Arar 
in an attempt to rationalize their use and enhance awareness  about antibiotic resistance  among  health care 
providers in KSA. 
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Introduction 
 
 Antibiotics are among the most commonly used types of drugs and have had a significant impact to 
decrease morbidity and mortality in infectious diseases. However, irrational use of antibiotics leads to 
resistance, treatment failure, and waste of scarce resources (Ozgenç et al, 2011).   
 This irrational use arises from the economical factors, health policies concerning medical insurance, lack of 
physicians’ concerns about long term resistance and effect while treating current symptoms, pharmaceutical 
marketing and the sale of antibiotics without prescription in some countries (Mayada Shehadeh et al, 2012). 
 With health care systems in constant change it is important to continuously monitor the rationality of 
antibiotic use, in order to evaluate policy changes such as antibiotic restriction policy which is based on the 
justification that the infectious disease specialist physicians should be primarily responsible for the prescription 
of antimicrobials (Ozgenç et al, 2011).    
 Antibiotics are considered among the most commonly sold drug classes in developing countries (Mayada 
Shehadeh et al., 2012). It is also clear that the costs of antibiotics receive special attention and is a matter of 
great concern in both developed and developing countries, a condition which mandates a drug use research on 
antibiotics (Al-Niemat et al, 2008).   
 It has been reported that drug use evaluation in the outpatient environment is not well established as in the 
inpatient setting. Moreover, there is a paucity of literature with very few studies on antibiotics use in kingdom of 
Saudi Arabia (KSA) (Al-Niemat et al, 2008).   
 So the present study aimed to assess the prevalence of prescribed antibiotics and the percentage share of 
different antibiotic categories at the outpatient clinic level in Arar central hospital present in northern borders 
region in KSA.  
 
Material and Methods 
 
Setting: 
 
 Arar central hospital is a tertiary referral centre in Arar, a city in the northern borders region in kingdom of 
Saudi Arabia (KSA) with a population of about 240000 inhabitants. Approximately, 20 patients receive 
pediatric outpatient care daily. 
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Study Design: 
 
 All written  prescriptions present in the  hospital  pediatric outpatient files  were surveyed  through a cross 
sectional study over the period of one month  (from 1/4/2012 to 30/4/2012).The rate of antibiotic use as well as 
the percentage share of different classes of antibiotics were evaluated during the same period. 
 
Subjects and Data Collection:  
 
 All patients (aged from 6months to 10 years) who received antibiotics prescribed from the paediatric 
outpatient physician in Arar central hospital were evaluated, as regards the rate of antibiotic use and the 
percentage of different classes of antibiotics involved in those prescriptions.  Children who received antibiotics 
prescriptions were divided into those in early childhood (<5years) and those in mid and late childhood (at or > 
5years). 
 Data including demographic characteristics of the patients, clinical diagnosis, and the type of antibiotic 
administration; were recorded from the files of the paediatric outpatient clinic after an approval from Arar 
central hospital administration and from the ethics and research committee in Northern Borders University. 
 
Statistical Analysis:  
 
 Data were analysed using SPSS version 20 software. Chi-square test was used for comparison between 
groups. Relationship between different parameters was measured using Pearson’s correlation coefficient. P<0.05 
was accepted as significant. 
 
Results: 
 
 During the study period from 1/4/2012 to 30/4/2012, the total number of prescriptions surveyed was 576; 
where antibiotics constitute 226 (39.2%) out of prescriptions assessed.  
 

 
 
Fig. 1: Frequency distribution of study group according to the total number of prescriptions. 
 
 Demographic data of the patients are illustrated in (table 1); where 226 children who received antibiotics , 
were aged from  6 months to 10 years with a mean age of  4.83 ± 2.7  years. The number of Patients <5years 
was 116(51.32%) (Group I); while those at or> 5years of age where 110 (48.7%) (Group II). 
 
Table 1: Demographic data of patients who received antibiotics. 

Variable Number Percentage (%) 
Total prescriptions 576 100 

Antibiotics  prescriptions 226 39.2 
Age of patients who received antibiotics Mean 

4.83 years 
Standard deviation 

± 2.7 years 
Males 124 54.9 

Females 102 45.1 
Children <5 years 116 51.32 

Children at or> 5years 110 48.7 

 
 Concerning the clinical diagnosis; out of 226 children for whom antibiotics were prescribed, 93 patients 
(41.2%) had an upper respiratory tract infection. Lower respiratory tract infection was present in 40 (17.7%) 
patients, gastroenteritis in 46 (20.4%), otitis media in 8 (3.5%) and urinary tract infection in 9 (4%) patients. 
Other diagnoses including wounds, abrasions, cellulitis and conjunctivitis were present in 30 (13.3%) patients; 
as shown in (figure 2).   
 In both Group1 and Group II; upper respiratory tract infections had the highest frequency but was 
significantly higher in GroupII than GroupI (52.7%) and(47.3%) respectively; lower respiratory infections was 
also  markedly higher in Group II than Group I (72.5%) and (27.5%) respectively (table 2).   
 The percentage share of different types of antibiotics is shown in (fig.3), where 95 (42%) out of the 
antibiotics prescribed belong to the penicillin group(mainly amoxicillin). Cephalosporin(mainly cefuroxime) 
constitute 58(25.66%) of the antibiotics prescriptions. Metronidazole (flagyl) presents 21(9.3%); Erythromycin 
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27(11.9%); Fucidic acid 17 (7.5%), and chloramphenicol eye drops the least used antibiotic present in 8 (3.54%) 
out of the antibiotics prescribed.  
 Penicillin group, as shown in (table3), had the highest rate among the written antibiotic prescriptions in both 
groups but was significantly higher in Group I than Group II (53.7%) and (46.3%) respectively; while 
cephalosporin prescriptions were significantly higher in Group II than Group I (70.7%) and (29.3%) 
respectively. 
 
Table 2: Clinical diagnosis of the evaluated prescriptions in both groups. 

 Diagnosis Total significance 
Upper 

respiratory
Lower 

respiratory
Gastro-
enteritis

Otitis 
media 

Urinary 
tract 

infection

Others 

 less than five years 
(Group I) 

Count 44 11 25 6 7 23 116 0.001* 
% within 
Diagnosis 

47.3% 27.5% 54.3% 75.0% 77.8% 76.7% 51.3% 

five and more than 
five years (Group II) 

Count 49 29 21 2 2 7 110 
% within 
Diagnosis 

52.7% 72.5% 45.7% 25.0% 22.2% 23.3% 48.7% 

Total Count 93 40 46 8 9 30 226 
% within 
Diagnosis 

100% 100% 100% 100% 100% 100% 100% 

*P value is statistically significant  

 
 
Fig. 2: Percentages of different diagnoses present on antibiotics prescriptions. 
 

 
 
Fig. 3: Percentage share of different types of antibiotics. 
 
 The treatment with penicillin and cephalosporin had a high significant relationship with upper and lower 
respiratory tract infections in both groups as illustrated in (table 4) and (fig.4 a & b).Gastroenteritis was also 
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highly treated with flagyl and erythromycin in both Group I and Group II (Fig 4) with a frequency of (75%) 
and (100%) respectively concerning flagyl; and (95.7%) and (75%) respectively as regards erythromycin 
(p<0.05). 
 
Table 3: Types of  antibiotic  prescriptions written in both groups. 

 Antibiotic Total Significance
Penicillin 

group 
Cephalospo

rin 
Flagyl Erythro

mycin 
Fucidic 

acid 
Chloramphe

nicol 
 less than five 

years(Group I) 
Count 51 17 4 23 13 8 116  

% within 
Antibiotic 

53.7% 29.3% 19.0% 85.2% 76.5% 100% 51.3% 0.000* 

five and more than 
five years 
(Group II) 

Count 44 41 17 4 4 0 110 
% within 
Antibiotic 

46.3% 70.7% 81.0% 14.8% 23.5% 0.0% 48.7% 

Total Count 95 58 21 27 17 8 226 
% within 
Antibiotic 

100% 100% 100% 100% 100% 100% 100% 

*P value is statistically significant  
 
Table 4: Correlation of respiratory tract infections (upper and lower) with antibiotics (penicillin and cephalosporin). 

Age range Diagnosis 
less than five years 

(Group I) 
Antibiotic Pearson Correlation r=.429* 

Sig. (2-tailed) P=.001** 
N 54 

five and more than five years 
(Group II) 

   
Antibiotic Pearson Correlation r=.627* 

Sig. (2-tailed) P=.000** 
N 78 

*Positive correlation (r) **P<0.01= highly significant  

 

 
 
Fig. 4: Antibiotic diagnosis relationship in both groups. 
 
Discussion: 
 
 The major consideration for proper usage of antimicrobial agents is to select the optimal agent at the proper 
dosage and duration. Secondary is to minimize the emergence of resistance and prescribe antibiotics at a 
reasonable cost. There is considerable evidence that antimicrobial agents are often abused and used excessively 
in both community and hospital settings particularly in developing countries (Nathwani and Davey, 1999; 
Niederman, 2005; Tunger et al 2009). 
 In the present study 39.2% of prescriptions were antibiotics. Many authors reported antibiotic treatment in 
36% of hospitalized patients (Ozlem et al, 2009). According to the literature, nearly one third of all hospitalized 
patients are given antibiotics (Thomas et al, 1996; Singh and Yu, 2000). In a multicentre study performed 
including 18 centres in Turkey, it was reported   that antibiotics were ordered in 30.6% of patients on the day of 
the study (Usluer et al, 2005). Other studies also showed that a high proportion of antibiotic prescribing occurs 
in general medical wards (Nathwani et al, 1996; Nathwani and Davey, 1999). Moreover, about 25-40% of all 
hospitalized patients receive antibiotics   in the United States each year (Oncu et al, 2006). 
 Thuong et al (2000), in a study with restricted antimicrobials from France, presented that of the 192 
prescriptions, 16% received empirical therapy, 49% empirical and secondarily documented, and 35% initially 
documented therapy.  Erbay et al (2003) evaluated the use of antibiotics in a hospital with antibiotic restricted 
policy, and found that 39.4% of hospitalized patients received antibiotics. In the present study conducted in the 
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outpatient clinic setting, we believe that the absence of culture proven sensitivity results as well as the lack of   
antibiotic   restriction policy in Arar contribute greatly to the high rate of antibiotic usage.  
 Nevertheless, different rates can also be seen with respect to the country and the hospital in which these 
studies are conducted. For instance the rate of antibiotic use was reported as 58% in the study of Hartmann et 
al(2004) , 65%  in  a study conducted  in Costa Rica, and 77.8% in a university hospital  in China (Mora et al, 
2002; Hu et al, 2004). 
 The present study  reported  penicillin group as the most  commonly  prescribed  antibiotics  among  
paediatricians  in  Arar central  hospital  (42%) , followed by cephalosporins (25.66%)  and  macrolides  
(11.9%). In a point prevalence study performed at 15 hospitals in Italy, penicillins and cephalosporins were the 
most frequently used antibiotics (Porretta et al, 2003). A similar survey conducted in Turkey in a research 
hospital; when antibiotics used with the aim of treatment were taken into consideration together with 
prophylactic use, the most commonly used class of antibiotics was penicillins and cephalosporins (Gül Ruhsar et 
al, 2009).  In Tunger et al (2000) study, the most commonly used antibiotics were B-lactam-B-lactamase 
inhibitor combinations followed by third generation cephalosporins. Penicillins and cephalosporins are not 
limited drugs according to the legal regulations in Arar. We believe this could be a contributing   factor to 
overuse of these antibiotics. 
 Other studies showed that third generation cephalosporins are being widely used in hospitals for empirical 
and prophylactic therapy. Indeed, cephalosporins were determined as the most frequently and irrationally used 
antibiotics in these studies (Pinto Pereira et al, 2004). Erbay et al (2003) reported in his study among 30 
different antibiotics, the most frequently requested were cephalosporins (19.9%). This could be partly related to 
the different age groups investigated by authors, where in our study, we surveyed the pediatric age group 
(6months – 10 years); while in former studies the patients were above 15 years of age.  Some cephalosporins 
have not been tested in children up to 12 years of age in addition to the   hypersensitivity reactions to 
cephalosporins reported in children (Mark et al, 2003). Moreover, the higher rate of penicillins used in the 
present study could be referred to the low cost of penicillins than cephalosporins. 
 Of particular concern is the prescribing of antibiotics for infections that are usually viral in nature such as 
colds, sore throats and most upper respiratory infections (URI). These illnesses do not respond   to antibiotics 
and nearly always get better on their own (Gonzales et al, 1997).  The present study reported  93( 41.2%)  out of  
the antibiotic prescriptions were diagnosed  as URI  for both Group I  and  Group II  . One study found that 
antibiotic prescribing for URI, and bronchitis accounts for nearly one third of antibiotics prescribed in the 
outpatient setting (Mark et al, 2003). The centre for healthcare research and transformation in Michigan (2011) 
reported that 21.9% of children diagnosed with URI were prescribed antibiotics; this percentage excludes ear 
and streptococcal throat infections. In addition, antibiotics prescribing for adults decreased 9.3% between 2007 
and 2009; while in children this rate increased 4.5% (Grijalva et al, 2009; Steinman et al, 2009).   
 In our study the most  frequently  used  antibiotic in Group I and  Group II  was Amoxicillin which is a 
broad spectrum  penicillin, followed by cefuroxime , a broad  spectrum cephalosporin. Naseri et al (2009) 
reported an increase in the broad spectrum antibiotics prescribed for children by 3.4% and the most commonly 
prescribed antibiotic was amoxicllin. Overuse of broad spectrum agents can cause increased resistance to them 
leaving fewer drugs available to treat serious infections (Tenover et al, 1996). 
 Our results in Arar revealed a high significant correlation between upper and lower respiratory infections 
and the prescribed antibiotics, namely penicillins and cephalosporins. There is a correlation between the 
percentage of children given antibiotics for URI and the overall paediatric antibiotic prescribing rate (Mark et al, 
2003). Melander et al (2000)  studied  children from 0 to 6 years with a nasopharyngeal  culture  of  penicillin-
non susceptible  pneumococci  (PNSP) and  found  a significant correlation  between  the utilization of 
antibiotics (amoxicillin,  macrolides  and cephalosporins) and the frequency of  PNSP in children at the 
population level.  In the present study we found  20.4% of  our patients  had gastroenteritis  which  was 
significantly correlated  with the prescriptions of antibiotics, namely erythromycin with a higher statistical 
significance in early childhood. This is convenient with Paredes et al (1996) who studied children with diarrhea 
(6mo- 6 yrs.), and reported that 44% of them received antibiotics. 
 In  conclusion,  a high rate of  antibiotic  usage  was detected  in  Arar central  hospital ; of  which  
penicillins ranked first followed by cephalosporins.  Respiratory tract infections, mainly URI were highly 
associated with antibiotics prescriptions especially broad spectrum antibiotics. So we recommend a larger scale 
and further long term studies investigating antibiotics usage in Arar, in an attempt to rationalize their use. Also 
efforts from  the government and  ministry of  health in Arar to educate  providers, mainly  paediatric  providers  
and  patients  to decrease the rate of irrational antibiotic  use especially for  viral infections for safeguarding  
health, avoiding the development of resistance and preserving  the effectiveness  of  antibiotics.    
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