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INTRODUCTION 

Lives of millions have been saved by the use 
of antibiotics (ABs).[1] ABs are the commonest 
drug prescribed by Iraqi doctors of primary 
health care centres (PHCCs) and hospital out-
patient clinics.[2] In Iraq, about 70% of all pre-
scriptions contain ABs, and they are the first 
drugs to be self-medicated. [3] Globally, 80- 90 
% of the ABs use occurs either through prima-
ry health care facilities or self-medication,[4,5] 

making antimicrobial resistance (AMR) a big 
health problem in Iraq and all over the world.[3] 

As with any drug, using ABs may lead to side ef-
fects, including AMR, especially if ABs are mis-
used, overused or inappropriately used.[1] The 
excessive use of ABs at PHCCs has rendered 
those centres a main contributor to AMR, as 

many studies concluded.[4] Counteracting AMR 
requires effective interventions to prevent ABs 
misuse with periodic evaluation of patterns of 
prescriptions at the primary health care level.[6]

The WHO reports stated that developing coun-
tries have poor efforts to promote the rational 
use of ABs; the rising prevalence of infections 
with resistant bacteria makes addressing this 
essential issue urgent.[4]

Many factors influence the use of medi-
cines, and countries need to implement various 
strategies to improve appropriate use. Such 
strategies may include developing and imple-
menting standard treatment guidelines (STGs) 
for common conditions and using essential 
medicine lists (EMLs) to guide procurement and 
training and help ensure appropriate drug use.
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[7] EML is a roster of medicines that satisfy a 
population’s priority healthcare needs and treat 
pressing global health concerns.[8] STGs for pri-
mary health care are present in two-thirds of 
countries, especially public health facilities, but 
unfortunately, recent updating of these STGs is 
absent in some of those facilities.[9]

In Iraq, there are generally no guidelines or 
standards for managing common conditions. If 
they exist, they are usually not adequately dis-
seminated nor followed.[10] 

The term antibiotic include antimicrobials 
which refer not only to antibacterial but also 
antiviral and antifungal, according to the micro-
organism they target.[11] For the purpose of this 
study, antibiotic or antimicrobial agents will 
be used as a synonym to include antibacterial 
agents only. 

Overuse and misuse of these medications, 
as well as a lack of new drug development by 
the drug industry due to reduced economic in-
centives and  the requirement of routine mon-
itoring, were the contributors to antibiotic re-
sistance.[6] As a result, in 2015 and years since 
its first use, bacterial infections have once more 
become a threat.[12]

The percentage of patients prescribed anti-
biotics is high in all countries.[7] In developing 
countries, the highest percent of drug sales is 
that one for antibiotics.[13]

Dentists are thought to be infrequent anti-
biotic prescribers.[14] Although few indications 
permit their use to manage oral infections,[15]

antibiotics are still prescribed by dentists for 
numerous clinical and non-clinical indications.
[16] Amount or percentage and conditions of 
antibiotics prescription by dentists are not well 
documented, probably because of the limited 
studies carried out for this purpose.[14] Dentists 
might prescribe more antibiotics than what was 
thought.[17] Dentists are often prescribed anti-
biotics inappropriately, not in the choice of the 
antibiotic itself, but in the dose, duration and 
frequency of that specific antibiotic.[17]

Standardized and objective method for sat-
isfactorily assessing the quality of diagnostic 
and medicinal treatment do not yet be exist.

[18] In the early nineties, the WHO collaborat-
ed with the International Network for Rational 
Use of Drugs (INRUD) developed a set of “core 
drug use indicators”. [19] These indicators can be 
used to identify general prescribing and quali-
ty of care problems at primary care facilities in 

Prescribing indicators include:9  Optimal value    

1. The average number of drugs per encounter.                                         <2

2. Percentage of drugs prescribed by generic name.                            100% 

3. % of encounters with an antibiotic prescribed.                 <30%

4. % of encounters with an injection prescribed.                  <20%

5. Percentage of drugs prescribed from the EML.                               100%

developing countries,  in their assessments of 
drugs use.[20] 

Misuse of ABs is a significant health prob-
lem in Iraq, with very few to nearly no stud-
ies regarding the rate of use of ABs and pre-
scription patterns, particularly at the primary 
healthcare level.  Iraq writes a draft of the na-
tional action plan to prevent and control AMR, 
and this study may contribute to achieving one 
of the key aspects of this plan.  ABs misuse at 
primary health care centres has been listed as 
one of the research priorities of the Ministry of 
Health of Iraq in 2019.

The objectives of this study were to meas-
ure the rate and the patterns of AB prescription 
at 30 PHCCs in Baghdad. And to find out the 
compliance of those PHCCs with WHO drug 
use indicators.

METHODS 

Setting and study design: In 2019, a cross-sec-
tional study was conducted at 30 family medi-
cine-based PHCCs in Baghdad; 15 PHCCs from 
Al-Rusafa and  15 from Al-Karkh Health Direc-
torates. Al-Rasafa Health Directorate has 25 
PHCCs, and Al-Karkh Health Directorate has 
22 Centres.

Ethical consideration: Approval was obtained 
from Al-Rusafa and Al- Karkh Health Directo-
rates and their eleven PHC sectors. Confiden-
tiality of data was maintained throughout the 
study, and data were not divulged except for 

Siham Kadhim Salman, Yousif Abdul-Raheem, Besmah Muhamed Ali
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the study purpose.

Inclusion and exclusion criteria: All prescrip-
tions of the enrolled PHC centres from 1st 

January to 31st December in 2018 had been 
reviewed retrospectively. Any prescription for 
chronic disease, vaccination purposes or ante-
natal care visit, in addition to prescriptions with 
missing data such as patient's name, the diag-
nosis, or prescriber's name were excluded.

Sample size and sampling method:  This study 
adapted WHO established standard criteria 
for the sample size for drug use; at least 30 
prescriptions from each of the 20 healthcare 
facilities to be selected randomly and retro-
spectively over one year to encounter seasonal 
variation.[18] Accordingly, this will yield a mini-
mum of 600 prescriptions.

We selected the required number of pre-
scriptions using multistage random sampling 
method. We chose 30 family medicine-Based 
PHCCs instead of 20 to increase the power and 
generalizability of the study. From each PHCC, 
60 prescriptions were selected, yielding a total 
of 1800 prescriptions. 

Data outcomes: 

1.  The percentage of prescriptions with an an-
tibiotic prescribed.    

2. The percentage of antibiotics prescribed by 
generic name.

3. The percentage of antibiotics prescribed 
from the essential drug list or formulary

4.  The average number of drugs per prescrip-
tion.

5.  Establish the availability of copy of essential 
drug lists or formulary.

6. To find out particular AB prescribing pat-
terns regarding the patient’s age, the type 
of AB and the disease for which AB had been 
prescribed.
Diagnosis written on the prescriptions were 

grouped as follows: 

a. Infection-based diagnosis: According to 
whether the written diagnosis contained infec-
tion or not, it was divided into infectious and 
non-infectious diagnoses. 

Infectious diagnosis further sub-classified into:

• Non-specific infection: infection written but 
unspecified as bacterial or viral infection. 
For example, tonsillitis, pharyngitis and so 
on.

• Viral infection: If it was well-known as viral, 
such as flu, mumps, chicken pox, etc.

• Probable infection: When prescriptions 
contained symptoms suggestive of infec-
tion such as fever, diarrhoea, cough and 
vaginal discharge rather than a diagnosis or 
disease name. 

Non-infectious: It is diagnosed If infections are 
obviously ruled out, such as skin allergy, anae-
mia, trauma, etc.

b. Human body systems based diagnosis: 
written diagnoses were also classified accord-
ing to the human body system involved; for 
example, bronchitis means the respiratory sys-
tem, urinary tract infection means the genitou-
rinary tract, and so on. Some written diagnoses 
were not possible to be attributed to a specific 
system, so they were categorized as unclassi-
fied. 

Data analysis: Data organization, presenta-
tion and analysis were done using SPSS soft-
ware (version 24) and Microsoft Excel 2013. 
The main results and outcomes of the study 
were summarized and presented in tables and 
graphs. Frequencies and proportions were cal-
culated for the study variables. Chi-square test 
(X²) was used to find out if there was any asso-
ciation between the studied variables. A p-val-
ue less than 0.05 was considered statistically 
significant.

RESULTS 

Social characteristics of all prescriptions: Out 
of all prescriptions reviewed, 972(54%) were 
prescribed for women and 828 (46%) for men. 
Patients’ age ranged from 6 days to 86 years; 
890 (49.4%) were children, and 632(35.1%) 
were adults. And nearly half of the children, 
429(48.2%), were school-age, see table 1.

Antibiotics prescription: We found 4126 items 
prescribed in all prescriptions. The average 

Patterns of prescribing antibiotics in primary healthcare Centres in Baghdad
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number of items per prescription was 2.29. 
Antibiotics constituted 38% of all items with 
a ratio of 1:2.6. Antibiotics were prescribed in 
1369 (76.1%) prescriptions, figure 1. Of the 431 
prescriptions without antibiotics, 29 (6.7%) did 
not include any item but contained medical ap-
pliances such as syringes and gauze.

Sex has no significant statistical association 
with prescribing antibiotics, females in 76.2% 
and males in 75.9%, with a p-value of 0.910. 
Nearly half, 665 (48.6%), of the antibiotics pre-
scribed were for children ≤ 12 years and 488 
(35.6%) were for adults, as in table 1. Howev-
er, age showed no significant association with 
antibiotic prescriptions, a p-value of 0.572, ex-
cept within the age group of children, with a 
p-value of 0.003. See table 2. 

There were 1580 antibiotics prescribed in 
the 1369 ABs contained prescriptions. They be-

longed to 11 different classes. The vast major-
ity, 1299(94.9%) Abs belonged to five classes. 
Among those, the most frequently prescribed 
ABs were penicillins in 675(47.3%), followed by 
cephalosporins in 348(25.4%) and metronida-
zole in 194(14.2%), as shown in figure 2. Other 
antibiotic classes constituted 5.1% (70 items); 
these contained six groups: macrolides, tetra-
cycline, aminoglycosides, chloramphenicol, fu-
sidic acid and nitrofurantoin.

One AB was prescribed in 1159 (85%), ge-
neric names in 314(19.9%), and oral route in 
1512(95.6%), see table 3. All the antibiotics 

Siham Kadhim Salman, Yousif Abdul-Raheem, Besmah Muhamed Ali

Table 1 | Frequency distribution of different age groups among the total and 
the ABs contained prescriptions.

             Age groups

Prescriptions

Total With ABs

N % N %

Children  ≤ 12 years 890 49.4 665 48.6

Infant ≤1 years 133 14.9 82 12.3

Pre-school  >1 – 5 years 328 36.9 254 38.2

School age  6-12 years 429 48.2 329 49.5

Adolescent  13-19 years 213 11.8 167 12.2

Adult 20-59 years 632 35.1 488 35.6

Old ≥ 60 years 65 3.6 49 3.6

Total 1800 100 1369 100

Figure 1 | Percentage of ABs in all reviewed prescription.  

With Antibiotics

Without Antibiotics

1369 (76.1 %)

431 (23.9 %)

Table 3 | Some characteristics of ABs prescription. 

Antibiotics characteristics N %

Number per prescription One 1159 85

>One 210 15

Mode of writing Generic 314 19.9

Not generic 1266 80.1

Routes of administration Oral 1512 95.6

Injectable 2.34 37

Topical 1.96 31

Table 2 | Antibiotics prescriptions by age among different age groups.

Age groups Total

ABs prescription

Yes No P value

N % N %

Children <12 years 890 665 74.7 225 25.3 0.003*

Infant ≤1 year 133 82 61.7 51 38.3

Preschool >1-5 years 328 254 77.4 74 22.6

School age 6-12 years 429 329 76.6 100 23.3

Adolescent 13-19 years 213 167 78.4 46 21.6 0.572†

Adult 20-59 years 632 488 77.2 144 22.8

Old ≥60 years 65 49 75.4 16 24.6

Total 1800 1369 76.1 431 23.9
*: P-value only for the groups of children under 12 years.  †: P-value for other age groups

Figure 2 | Types of antibiotics prescribed in PHCCs.     
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8 prescribed were from EML, available in all 30 

studied PHCCs. A significant association was 
found between the number of prescribed med-
icines and antibiotics per prescription, table 4.      

Diagnosis written on the prescriptions: About 
129 different diagnoses were found on 1800 
prescriptions. 

1. Infection-based diagnosis: Among the ABs 
contained prescriptions, infections were in-
cluded in 85.8% (1174 out of 1369). The ma-
jority were non-specific, 1100 (80.4%); for 
details, see table 5. ABs were prescribed for 
1174 (88.3%) of infections and 195 (41.4%) of 
non-infections; this difference was statistically 
significant with a p-value of 0.0001. For other 
data see table 6.

2. System based diagnosis: Figure 3 shows the 
distribution of the prescription according to 
the system of the diagnosis. RT health problem 
was the most common reported in 641 out of 
1369 (46.8%). Table 7 showed that genitouri-
nary health problems were the most common 
system prescribing ABs, 178/183 (97.3%). The 
difference was statistically significant, with a 
p-value of 0.0001.

 Table 8 shows the percentages of infectious 
and non-infectious diagnoses among different 
body systems. Upper and lower respiratory and 
genitourinary tracts usually have an infectious 
diagnosis reported in 99.5%(575), 97.2%(141) 
and 94%(172), respectively; the difference was 
statistically significant with a p-value of 0.001. 
Although the infectious diagnoses are relative-
ly low in dental and gastro-intestinal systems 
(table 8), 356/449 (79.3%) and  83/140 (59.3%) 
were prescribed ABs (table 7). Figure 4 shows 
the ABs used in the treatment of the common-

Patterns of prescribing antibiotics in primary healthcare Centres in Baghdad

Table 5 | Infections based diagnosis among the ABs contained prescriptions.

Infection based diagnosis
ABs Prescriptions

No. %

Infection 1174 85.8

Non-specific 1100 80.4

Probable 38 2.8

Viral 36 2.65

No infection 195 14.2

Total 1369 100

Table 6 |  Association of infections based diagnosis and ABs prescription.       

Diagnosis Total

ABs prescription

P valueYes No

N % N %

Infectious 1329 1174 88.3 155 11.7 0.0001*

          Non specific 1152 1100 95.5 52 4.5 0.0001*

Probable 97 38 39.2 59 60.8

Viral 80 36 45 44 55

Non-infectious 471 195 41.4 276 58.6

Total 1800 1369 76.1 431 23.9

*: P-value between infectious and non-infectious  and within types of non-infectious

Table 4 | Antibiotics characteristics

Items per 

prescription*
Total

Antibiotics prescription

P valueYes No

N  % N  %

One 192 41 21.4 151 78.6 0.001

Two 803 627 78.1 176 21.9

 Three 776 701 90.3 75 9.7

Total 1800 1369 76.1 431 23.9

* Prescriptions without any items (n=29) were not included here.

Figure 3 | Frequency distribution of systematic diagnosis among the ABs contained prescriptions.    
RT: REspiratory tract, URT: Upper Respiratory Tract, LRT: Lower respiratory tract, GUT: Genitourinary tract, GIT: Gastero-intestinal tract, MSS:  Musculoskeletal tract, NS: Nervous system
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est five body systems. Among ABs containing 
prescriptions, 329 (64.1%) of the URTIs main-
ly affected children ≤ 12 years of age, while 
dental health problems were mainly affecting 
adults between 20-59 years old, 175 (49.2%), 
as shown in table 10.

DISCUSSION 

Percentage of ABs̕ prescription:  Nowa-
days, antimicrobial resistance is a global health 
emergency and a major public health concern. 
PHCCs were recognized as a main contributor 
to the AMR due to ABs prescription or overpre-

scription.[3,6] ABs over-prescription was detect-
ed in this study, as 76.1% of the total reviewed 
prescriptions contained ABs. It exceeded the 
WHO standard of ≤30%.[18] Although it is out 
of this study’s scope to judge whether the pre-
scribed antibiotic was appropriate, ABs over-

Siham Kadhim Salman, Yousif Abdul-Raheem, Besmah Muhamed Ali

Table 7 | Association of systematic diagnosis and antibiotics prescription.

System-based  diagnosis Total 

Prescriptions contained ABs

P valueYes No

N % N %

Respiratory tract 723 641 88.7 82 11.3

Upper Respiratory tract 578 513 88.8 65 11.2 0.871*

Lower Respiratory tract 145 128 88.3 17 11.7

Dental 449 356 79.3 93 20.7 0.0001†

Genitourinary tract 183 178 97.3 5 2.7

Gastro-intestinal tract 140 83 59.3 57 40.7
*: P-value only within the respiratory groups.  †: P-value among other groups

Table 8 | Association of system-based diagnosis with infection diagnosis

System based diagnosis

Infection based diagnosis

P valueInfectious 

Diagnosis

Non-infectious 

Diagnosis

N % N %

Upper Respiratory tract 575 99.5 3 0.5 0.001

Lower Respiratory tract 141 97.2 4 2.8

Dental 236 52.6 213 47.4

Genitourinary tract 172 94 11 6

Gastro-intestinal tract 84 60 56 40

Table 10 | ABs prescribing patterns among age groups according to the body systems involvement.

Age groups 

URT LRT Dental GUT GIT

ABs ABs ABs ABs ABs

N % N      N % N % N %

 Children ≤12 years 329 64.1 65 50.8 129 36.2 44 24.7 46 55.4

≤1 year 44 13.4 9 13.8 2 1.6 5 11.4 9 19.6

 >1 year-5years 165 50.2 24 36.9 20 15.5 14 31.8 16 34.8

6-12 years 120 36.5 32 49.2 107 82.9 25 56.8 21 45.7

Adolescent 13-19 years 50 9.7 18 14.1 36 10.1 30 16.9 13 15.7

Adult 20-59 years 126 24.6 35 27.3 175 49.2 97 54.5 22 26.5

Old ≥60 years 8 1.6 10 7.8 16 4.5 7 3.9 2 2.4

Total 513 100 128 100 356 100 178 100 83 100

URT: Upper Respiratory tract, LRT: Lower Respiratory tract, GUT: Genitourinary tract, GIT: Gastro-intestinal tract, ABs: Antibiotics.

Table 9 | Association between the diagnosis and ABs prescription.

Diagnosis  Total

ABs prescription

P valueYes No

N % N %

Infectious URT 575 513 89.2 62 10.8 0.001

LRT 141 126 89.4 15 10.6

Dental 236 226 95.8 10 4.2

GUT 172 171 99.4 1 0.6

GIT 84 65 77.4 19 22.6

Non infectious URT 3 0 0 3 100 0.001

LRT 4 2 50 2 50

Dental 213 130 61 83 39

GUT 11 7 63.6 4 36.4

GIT 56 18 32.1 38 67.9
URT: Upper Respiratory tract, LRT: Lower Respiratory tract, GUT: Genitourinary tract, GIT: 
Gastro-intestinal tract, ABs: Antibiotics.

Figure 4 | Frequency distribution of the main three prescribed antibiotics 
according to the main four involved body systems.
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use is an example of inappropriate use of drugs 
in developing and developed countries,[20] es-
pecially in healthcare facilities.[21] ABs over 
prescription, in our study, may be due to the 
absence of effective monitoring and regula-
tions of ABs prescription in our country, the 
patterns and burden of infectious diseases in 
Baghdad, lack of specific laboratory investiga-
tions at the PHCCs, and patients’ insistence on 
having ABs. This study finding is much higher 
than that reported from Bahrain (26.2%)[22] 
and (45.8%),[23] Kuwait (39.1%),[24] Saudi Ara-
bia (32.2%),[25] Egypt (39.2%),[26] WHO African 
region (46.8%),[19] and Cameroon (36.71%).[4]

It was close to studies conducted in Ethiopia 
(70.6%)[27] and China (75.9%).[21]

WHO indicates a reference value of less 
than two medicines per prescription.[18] More 
than two means polypharmacy, another exam-
ple of irrational use of medicines[14] that can 
lead to medicines wastage, possible adverse 
drug effects and additional costs to the nation-
al health system.[22] Our study's Average num-
ber of medicines per prescription was 2.29. It 
might be due to the misperception of the car-
egivers and the patients’ misperception of the 
MoH’s instructions about allowing a physician 
to write three items per prescription as a max-
imum. Items per prescription were reported 
to be 2.6 in Bahrain,[22] 2.9 in Kuwait,[24] 2.4 in 
Saudi Arabia,[25] 2.5 in Egypt,[26] 3.1 in WHO 
African region[19] and 2.3 in Ethiopia.[27] 

Also, WHO highly recommends writing 
medicines in generic in all cases[18] to allow 
clear identification of drugs among prescribers.
[28] We found only 19.9% of the antibiotics were 
written in generic names, which is much lower 
than the reference value of WHO. In general, 
generic names are long and complex. In con-
trast, the brand ones are short, attractive and 
easy to retain,[24] making it preferable, espe-
cially in overcrowding situations. Generic drugs 
are cheaper than brand ones,[29,30] and cost 80-
85% less than brand drugs; however, they are 
still underused.[31] In Iraq, PHCCs medicines 
are dispensed to patients for free, thus it may 
make no difference to prescribe medicines in 
generics or brand names; in addition, writing 
medicine from the private sector is not allowed 

by the MoH at the PHCCs. Despite all these in-
structions, many primary healthcare providers 
write the brand names. Our findings were low-
er than that in Saudi Arabia (61.2%),[25] Egypt 
(95.4%),[26] WHO African region (68%),[19]Ethi-
opia (96.8%),[27] and Cameroon (98.36%).[4]  But 
higher than that of Bahrain (14.3%)[22] and Ku-
wait ( 17.7%).[24]    

Prescribing medicines from EML builds a 
basis for rational prescribing because drugs on 
this list are well-known, already confirmed in 
practice, with a proven clinical use and usually 
cost less than the newer drugs. WHO recom-
mended prescribing medicines 100 % from the 
EML.[18] In this study, a copy of the National 
Master List of Drugs (equivalent to EML) was 
present in all studied PHCCs though not nec-
essary at the prescribing or consultation rooms. 
Healthcare providers prescribed ABs from this 
list in 100% of the cases, unsurprising results 
as medications are provided exclusively by the 
MoH according to the National Master List of 
Drugs. Although the nearby countries are high-
ly confined to their drugs prescription to EML, 
this study's finding was higher than theirs. The 
results from other countries are 88%, 89%, 
95.4%, 98.36 %, 99.2% and 99.8% in WHO 
African region,[19] Ethiopia,[27]  Egypt,[26] Saudi 
Arabia,[25] Cameron,[4] and Bahrain.[22]

Antibiotics prescribing patterns: This study 
revealed a predominance of orally prescribed 
ABs in 95.6%. Up to the researcher's knowl-
edge, no reference value is present, but WHO 
recommends that injectable medicines, not 
only ABs, should not exceed 20%.[18] Injecta-
ble ABs in this study constituted only 2.34%. 
This low percentage of injectable ABs might be 
due to a very little supply in an injectable form. 
In other studies, injectable medicines were 
8.3% in Bahrain in 2003,[22] 9.1% in Kuwait in 
2010,[24] 2 % in Saudi Arabia in 2010,[25] 9.9 % 
in Egypt in 2010,[26] and 25 % in the WHO Afri-
can region in 1995-2015.[19]    

We found that 85% of the antibiotics were 
prescribed uncombined, and 15 % contained 
more than one ABs, with an average number of 
1.15 ABs per prescription. In Iraq, it is accept-
able to add a second AB, especially metronida-
zole, in the treatment of some infections; this is 

Patterns of prescribing antibiotics in primary healthcare Centres in Baghdad
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why we found metronidazole a second antibiot-
ic in 82.6 %. Similarly, Elvis et al. in 2014-2015 
found that the average number of ABs per pre-
scription was 1.14.[4] Shamsuddin et al. in Ma-
laysia[32] found a combination of more than one 
AB in 10.4 %, and Wang et al. found it in 55 
%.[21]

In general, at the PHCCs, the aim is to treat 
simple, uncomplicated infection with ABs from 
the EML; this may be the reason why we found 
amoxicillin the main prescribed AB (47.3%) 
followed by cephalexin (25.4%) and metroni-
dazole (14.2%). These ABs are relatively more 
available at the PHCCs compared to others. 
Amoxicillin is the commonest AB reported 
by many studies, though, with different per-
centages,[4,30,32] other ABs like cephalosporin, 
co-trimoxazole, erythromycin and metronida-
zole are reported in these studies in variable 
percentages. These variations may depend on 
the local availabilities and regulations of pre-
scription in the countries where these studies 
are conducted. 

We found that children ≤ 12 years were 
the age group most commonly exposed to ABs 
(48.6% ), followed by adults between 20-59 
years (35.6%). Elvis et al. also found that chil-
dren ≤ 10 years of age were exposed to ABs in 
44%, followed by adults between 21-30 years 
in 40%.[4]  This result was also supported by a 
study conducted in England and Wales in 1996, 
where more than 50% of children under five 
years were exposed to ABs.[33]  

In the current study, URTIs were the main 
health conditions encountered at PHCCs; 
46.2% were diagnosed in children ≤ 12 years. 
ABs were prescribed for 89.2%, amoxicillin for 
45% and cephalexin for 36.7%. Similarly, Many 
studies found that URTIs or RTIs, in general, are 
the main infections reported to the PHCCs and 
antibiotics were inappropriately used for treat-
ment. Of these studies:  Al-Khaldi et al. in 2003 
found that 25% of PHCC attendants were diag-
nosed with acute respiratory infections (com-
mon cold in 42%), 60 % were in children < 15 
years, and ABs were prescribed for 45% of these 
cases.[34] A study in India found that ABs were 
prescribed for 79.9% of children with acute 
respiratory infections and acute watery diar-

rhoea, and penicillin was prescribed for 43.9%.
[35] A Saudi Arabian study showed that over half 
of the prescriptions were for URTI, and ABs 
were prescribed for 26%.[36] Elvis et al. showed 
RTIs were the main indication to prescribe ABs 
(21.27%),[4] and Wang et al. concluded that ABs 
were mainly prescribed for colds, pharyngitis, 
acute bronchitis and UTIs. Excluding UTI, these 
prescriptions were mostly inappropriate.[21] 

Shamsuddin et al. found that amoxicillin was in-
appropriately prescribed for 18.4% of patients 
with URTIs such as tonsillitis and pharyngitis.
[32] And Andrajati stated that acute pharyngitis 
and nonspecific respiratory infections were the 
most frequent health problems at the PHCCs.
[37] Overprescription of ABs for RTIs though 
they resolve spontaneously and do not need 
ABs treatment was not fully explained; it may 
be due to prognostic ambiguity, diagnostic dif-
ficulty, patient expectations and demand, and 
weak physician-patient interaction.[34-35,38] This 
attitude of prescription is also seen in children 
on assumption to prevent secondary bacterial 
infections despite the fact that ABs are neither 
prevent nor decrease the severity of secondary 
bacterial infections in viral URTIs.[38-40]

Dental health problems constituted 45.2% 
of the non-infectious diagnoses in the studied 
prescriptions;  ABs were prescribed for 61%. 
Metronidazole was the most frequently pre-
scribed AB (62.7%), followed by amoxicillin 
(33.7%), a trend that was reported in another 
study.[15,17] Use of ABs prescription in dentistry 
might be due to patient’s illness, expectations, 
desire, and rejection of other treatments. In ad-
dition to vague or indefinite diagnosis, the in-
effectiveness of other treatments, anaesthesia 
failure, and lack of culture and sensitivity.[15] All 
these factors may result in using ABs empirical-
ly for some dental conditions that may not be 
indicated.[17]

Viral infection was diagnosed in 80 prescrip-
tions (4.4%), and nearly half were prescribed 
ABs. A low level of viral diagnosis may not re-
flect the actual prevalence of viral infection in 
the PHCCs because it might be misdiagnosed 
as bacterial infections or non-specific illnesses. 
Vaccheri et al. stated that many viral infections 
were treated with antibacterial agents[41] de-
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spite being ineffective.[35]

Limitations of the study: Although it was chal-
lenging to collect data from 30 PHCCs and to 
study 1800 prescriptions, limitations to this 
study were present too. Firstly, data were col-
lected retrospectively from the prescription 
forms, among which empty prescriptions were 
not kept; thus, analysis of these data might re-
sult in an overestimation of the prescription of 
antibiotics and polypharmacy. Secondly, this 
study’s results would be more valuable if they 
were compared with previous data from Iraq 
that were unavailable at the time of conducting 
this study. Finally, this study was not designed 
to explore or document the inappropriateness 
of prescribing antibiotics; thus, future studies 
are required to investigate this issue. 

 

CONCLUSION 

 ABs were overprescribed with some ele-
ments of misuse, and polypharmacy was doc-
umented.

Writing ABs in brand names was predom-
inant and restricting prescribing to EMLs was 
the rule. The predominant prescribing patterns 
of ABs were two patterns:- single oral amox-
icillin for children ≤ 12 years of age with UR-
TIs, and oral metronidazole mainly combined 
to oral amoxicillin for adult age group (between 
20-59 years old) with dental health problems.
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