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Establishing and maintaining an up-to-date and accurate 
record keeping system is essential in all health care settings; it 
is particularly important in following up patients on long-term 
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رسالة من املحرر

Letter from the Editor

السل مرض موجود من قديم األزل وتسببه جرثومة املتفطرة الُسليَّة. وقد كان َحِرّيًا هبذا املرض أن يكون جزءًا من املايض باعتباره مرضًا جرثوميًا يمكن 
معاجلته خالل ستة أشهر من العالج باملضادات احليوية. ولكّن احلقيقة املؤملة هي أن هناك ما يزيد عىل تسعة ماليني إنسان ال يزالون يصابون باملرض يف طوره 
ـَِرة، والتي  ال كل عام، كام أنَّ ما يقرب من مليويَنْ إنسان اليزالون يقضون َنْحَبهم من جّرائه. ثم إن حوايل ثلث سكان العامل حيملون عدوى السل الـُمْسَتت الفعَّ
قد تظهر يف أي وقت يف صورة مرٍض رصيٍح منقول باهلواء ومعٍد. وسوف يستلزم تقليص هذا الكم من العدوى بني البرش سنوات كثرية من العمل الدؤوب، 

فضاًل عن استخدام املزيد من األدوات الفعالة وحشد موارد إضافية إىل جانب ما هو متوافر حاليًا. 

من أجل ذلك أطلقت رشاكة دحر السل سنة ألفني وواحد، اخلطة العاملية لدحر السل لألعوام 2005-2001، كام ُأعدت استـراتيجية منظمة الصحة العاملية 
لدحر السل يف عام 2005 كنهج ُمْسَنٍد بالبيِّنات من أجل ختفيف عبء هذا املرض. ثم ُاستحِدثت يف عام 2006، خطة أكثر تقدمًا وهي: اخلطة العاملية لدحر 
الشاملة  التي ترتكز عليها هذه اخلطة واملتمثلة يف: حتقيق اإلتاحة  املبادئ األساسية  التزامها جتاه  العامل  بلدان  2015-2006. واليوم، أعلنت  السل لألعوام 
التنمية،  ودعم  اإلنسان،  حقوق  ومحاية  املستضعفة،  السكانية  الفئات  إىل  والوصول  البرش،  معاناة  من  والتخفيف  السل،  ملرىض  اجلودة  املضمونة  للرعاية 

واستخدام الوسائل اجلديدة. 

وبنهاية عام 2010، انتصف الطريق نحو تنفيذ هذه اخلطة، وكان ذلك توقيتًا مناسبًا لتحديث اخلطة مع التـركيز عىل السنوات اخلمس األخرية منها. ومن 
الواضح أن تقليص معدالت وقوع اإلصابة بالسل إىل واحد لكل مليون شخص لن يكون ممكنًا قبل حلول عام 2050، وحتى بحلول ذلك العام، لن تتحقق 

هذه الغاية ما مل نشهد حتواًل جذريًا يف طريقة تشخيص مرض السل ومعاجلته والوقاية منه.

رًا؛ ومن شأن هذا االختبار أن حيدث  وقد اعتمدت املنظمة يف كانون األول/ديسمرب 2010، اختبارًا رسيعًا جديدًا ملرض السل، ُيالئم أكثَر البلدان األكثر تضرُّ
ثورة يف جمال رعاية مرىض بالسل ومكافحته من خالل إنجاز التشخيص الدقيق يف غضون نحو مئة دقيقة، مقارنًة باالختبار املتبع حاليًا والذي يستغرق 
مدة قد تصل إىل ثالثة أشهر. وتقوم املنظمة بإصدار التوصيات والدالئل اإلرشادية للبلدان من أجل إدماج هذا االختبار يف براجمها الصحية. ويشمل ذلك 

ِقنَية اجلديدة واالستفادة منها يف األشخاص الذين هم أشد احتياجًا هلا. ع يف استخدام التَّ بروتوكوالت االختبار أو اخلوارزميات الالزمة للتوسرُّ

لرُّ يف الرابع والعرشين من شهر آذار/مارس من كل عام. وهيدف االحتفاء  وال يفصلنا سوى أسابيع قليلة عن موعد االحتفاء باليوم العاملي للسل، الذي حَيُ
هبذا اليوم إىل االرتقاء بمستوى الوعي لدى اجلمهور ليعلموا أن مرض السل ال يزال يمثل هتديدًا يف كثري من بقاع العامل. ومن اجلدير بالذكر أنه توجد اآلن 
ن، من خالل توفري  نتمكَّ أن  2020.  واملأموُل  تتوافر لقاحات جديدة بحلول عام  أن  املنتظر  التجارب الرسيرية، ومن  قيَد  التجريبية  اللقاحات  تسعة من 
التمويل الكايف ألنشطة البحوث والتطوير، من أن نستأصل شأفة هذا املرض، أما بدون توافر هذا التمويل فلن يكون بمقدورنا حتقيق هذا اإلنجاز يف اجليل 

َر اهلل.  القادم وربام يف األجيال التي تليه ال قدَّ

Tuberculosis (TB) is an ancient illness caused by Mycobacterium tuberculosis. By rights – as a bacterial disease that is curable with a 
6-month course of antibiotics – it should belong to the past. However, over 9 million people still develop active TB each year, and 
nearly 2 million die of the disease. Nearly a third of the world’s population harbours latent TB infection, which can emerge at any time 
as an airborne and transmittable disease. Reducing this human reservoir of infection will require many years of untiring effort, more 
effective tools and many more resources than are available today. 

In 2001,  the Stop TB Partnership  launched the Global Plan to Stop TB 2001–2005. The Stop TB Strategy of  the World Health 
Organization (WHO) was developed in 2005 as an evidence-based approach to reducing the burden of the disease. In 2006, a more 
advanced plan was introduced: the Global Plan to Stop TB 2006–2015. Today, the countries of the world have voiced their commit-
ment to the key principles of the Plan: achieving universal access to high-quality TB care, reducing human suffering, reaching out to 
vulnerable populations, protecting human rights and supporting the development and use of new tools.

The end of 2010 marked the mid-point of the Plan, and was an obvious time to update the plan with a focus on the final 5 years. It 
is clear that the reduction in TB incidence to one per million population will be not be possible before 2050, and even then, only if 
radical transformation is achieved in the way TB is diagnosed, treated and prevented. 

In December 2010, WHO endorsed a novel rapid test for TB, especially relevant in those countries most affected. The test could rev-
olutionize TB care and control by providing accurate diagnosis in about 100 minutes, compared to current test that can take up to 3 
months. WHO is releasing recommendations and guidance for countries to incorporate this test in their programmes. This includes 
testing protocols (or algorithms) to optimize the use and benefits of the new technology in those persons where it is needed most.

World TB Day, falling on March 24th each year, is only few weeks away. The day is intended to raise public awareness that TB today 
remains a menace in much of the world. Currently 9 TB vaccine candidates are in clinical trials, and by 2020 it is expected that new 
vaccines will be available. With funding for research and development, we can eliminate TB; without adequate funding, we will fail 
the next generation and perhaps all the coming ones.
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An improved record system for tracing outcome of 
“transferred-out” DOTS patients

I. Shabbir,1 R. Iqbal,1M. Anwar,2 E. Qadeer 3 and N. Ahmed 3

ABSTRACT This study in Pakistan aimed to develop an improved record-keeping mechanism for the DOTS 
programme to establish the final treatment status of patients recorded as “transferred-out”. In an intervention 
study in 40 DOTS diagnostics centres in Punjab province, a modification was made to the existing TB03 register. 
DOTS facilitators were trained to keep proper records of patients who transferred-out and transferred-in. Among 
4442 registered cases, 104 patients (2.3%) transferred out of reporting centres. Correct matching of “-out and -in” 
patients was achieved for 74 (71.2%) patients; the remaining 30 (28.8%) were untraced. By tracing transferred-out 
cases, the adjusted outcome success rate increased in the intervention period from 89.6% to 90.9%. 

1TB Research Centre, King Edward Medical University, Lahore, Pakistan (Correspondence to I. Shabbir: shabbiriffat@yahoo.com).   
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ن من أجل تتبع نتائج »املحالني خارجيًا« من مرىض السل اخلاضعني للمعاجلة القصرية األمد حتت اإلرشاف املبارش. نظام تسجيل حمسَّ
ت شبري، رضوان إقبال، حممد أنور، إعجاز قدير، نور أمحد عفَّ

اخلالصة: هتدف هذه الدراسة التي أجريت يف باكستان إىل وضع آلية حمسنة للمحافظة عىل السجالت يف نطاق برنامج املعاجلة القصرية األَمد حتت 
لية  لوا عىل أهنم »أحيلوا خارجيًا«. ويف دراسة تدخرُّ DOTS وذلك من أجل إرساء الوضع النهائي للمعاجلة يف املرىض الذين ُسجِّ اإلرشاف املبارش 
أجراها الباحثون يف أربعني مركزًا لتشخيص حاالت السل ومعاجلته حتت اإلرشاف املبارش يف إقليم البنجاب، أدخلت تعديالت عىل السجل احلايل 
ب القائمون بتسهيل املعاجلة القصرية األمد حتت اإلرشاف املبارش، عىل املحافظة عىل سجالت صحيحة للمرىض املحالني  رقم 3 ملرىض السل. فقد ُدرِّ
خارجيًا واملحالني داخليًا. فمن إمجايل 4442 حالة مسجلة، أحيل 104 مريضًا )2.3%( إىل اخلارج من املراكز التي سجلوا فيها.  وكان هناك تطابق يف 
ع احلاالت  74 مريضًا )71.2%( من املحالني »خارجيًا وداخليا«، أما باقي املرىض وعددهم 30 مريضًا )28.8%( فلم يمكن اقتفاء أثرهم. علاًم بأن تتبرُّ

ل من 89.6% إىل %90.9.   حة للحصائل الناجحة خالل فتـرة التدخرُّ التي أحيلت إىل اخلارج قد أّدى إىل زيادة املعدالت املصحَّ

Système d’enregistrement amélioré pour suivre l’évolution des patients ayant quitté leur centre de 
traitement DOTS d’origine

RÉSUMÉ La présente étude, conduite au Pakistan, visait à élaborer un mécanisme d’enregistrement amélioré 
pour le programme de traitement de brève durée sous surveillance directe (DOTS) afin d’établir le statut 
thérapeutique final des patients enregistrés comme ayant quitté leur centre de traitement d’origine. Au cours 
d’une étude d’intervention réalisée dans 40 centres de diagnostic DOTS de la province du Pendjab, une 
modification a été apportée au registre TB03 existant. Les animateurs DOTS ont appris à tenir des registres 
adéquats pour les catégories de patients qui ont quitté leur centre d’origine et ceux qui ont intégré un nouveau 
centre de traitement. Sur 4442 cas enregistrés, 104 patients (2,3 %) avaient quitté leur centre de notification 
d’origine. Un appariement exact des patients entre les deux catégories a été obtenu pour 74 patients (71,2 %) ; les 
30 autres (28,8 %) ont été perdus de vue. En recherchant les cas de patients ayant quitté leur centre d’origine, le 
taux de rétention ajusté des patients est passé de 89,6 % à 90,9 % durant la période d’intervention.
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Introduction  

Tuberculosis (TB) is a worldwide 
problem with 8 million new cases and 
3 million deaths every year. In 1994 the 
World Health Organization (WHO) 
declared TB as a global emergency [1]. 
There are 22 high-disease-burden coun-
tries in the world, and Pakistan ranks 6th  
with an  incidence of 177 per 100 000 
population [2].

The implementation of an effective 
TB control programme is an important 
health priority. DOTS is 5-point treat-
ment strategy that is efficient and cost-
effective for the control of TB and has 
been successfully implemented in many 
countries [3,4]. Despite the DOTS 
programme achieving 100% coverage 
throughout Pakistan by June 2005 [5], 
certain challenges remain; these include 
noncompliance with treatment (with 
the risk of developing multidrug resist-
ant TB), low case detection rates and 
deficient recording and reporting. 

One of the cornerstones of the 
WHO strategy for global TB control is 
a standardized recording and reporting 
system. The outcomes of patients with 
DOTS therapy are recorded as cure, 
treatment completed, treatment failure, 
defaulted, died and transferred-out. A 
“transferred-out” case is a patient who 
transfers from one reporting unit to 
another and for whom treatment out-
come is unknown [6]. The proportion 
of patients reported as transferred-out 
varies from one TB control programme 
to other. The transferred-out rate in  
Pakistan during 2004 was 4.9% [7].  In 
Norway the transferred-out rate was 
4% among patients  registered during 
1996–2002 [8]. In Malawi, where 13% 
of cases were reported as transferred-
out, efforts to keep proper records of 
cases were unsuccessful [9]. 

This study in Pakistan aimed to 
develop an improved record-keeping 
mechanism for the DOTS programme 
in order to establish the final treatment 
status of patients recorded as transferred-

out. It was hoped that the system would 
help in identifying the gaps in the cur-
rent mechanism of recording the out-
come of treatment, thus strengthening 
the DOTS system further. 

Methods 

Study design
This was an intervention study carried 
out in 3 out of 35 districts in Punjab 
province of Pakistan from April to 
September 2005. The 3 districts  (Ba-
hawalnagar, Gujranwala and Toba 
Tek Singh) have 40 diagnostic centres 
and were selected based on having the 
highest transferred-out numbers in the 
province.

Data collection
A new register was created which was 
a modification of  the TB03  standard 
DOTS reporting form to allow for 
proper recording of transferred-out and 
transferred-in patients. All registered 
TB patients who were reported as 
transferred-out and -in from various di-
agnostic centres within these 3 districts 
were recorded in the modified register 
alongside  the original TB03. This  al-
lowed patients who moved from one 
treatment centre to another treatment 
or diagnostic centre to be followed up 
until completion of their treatment 
through their district TB number and 
also by matching their personal profile.

Training workshops for DOTS facil-
itators were carried out in all the districts 
to ensure proper recording and report-
ing of transferred-out and transferred-in 
patients. District TB coordinators were 
also trained to guide and supervise the 
modified TB03 register project accord-
ing to the study design.

The transferred-out and -in records 
of all patients were studied. Matching 
was done for the patients reported as 
transferred-out and -in within differ-
ent diagnostic centres of the district. 
A patient who was not matched in the 
modified register was declared as “lost”. 

Several constraints were encountered 
while conducting this study such as 
patients who transferred-out not giving 
the correct address where he or she 
wanted to be transferred-in. Patients 
who were not traced properly or were 
transferred to other districts were con-
sidered as lost.

The study was conducted over 6 
months from April 2005 to September 
2005. Data collected  in  the 3 months 
after introduction of the new register 
(intervention period) were analysed 
and compared with data for the 3 
months before the intervention started 
(pre-intervention period).  

Data analysis 
The treatment outcomes of the matched 
patients were noted and the treatment 
success rate was calculated. These re-
sults were then incorporated into the 
original TB03 cohort register to see the 
adjusted treatment success rate. The 
correct transferred-out data of the pre-
intervention period was compared with 
those of the intervention period using 
the chi-squared test.

Results

Table 1 shows that during the interven-
tion period 104 patients transferred-out 
from the total 4442 registered cases, i.e. 
a  transferred-out  rate of 2.3%. Correct 
matching was achieved for 74 out of 104 
patients  (71.2%) who were  logged as 
transferred-in to another location, while 
30 (28.8%) were not  traced and  their 
treatment outcome remained missing 
to the system. Thus the transferred-out 
rate decreased significantly during the 
intervention from 2.3% (104/4442) to 
0.7% (30/4442) (P < 0.001). 

Table 2 shows the treatment 
outcome of the 74 transferred-out 
patients who were correctly logged as 
transferred-in during the intervention 
period. Of these, 17 patients were cured, 
43 completed treatment successfully, 
14 did not respond to treatment and 
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hence were labelled as treatment fail-
ures as they might have been cases of 
multi-drug  resistance,  and 30 patients 
were not traced and were placed in the 
category of defaulted patients.  

Table 3 compares the recording of 
treatment outcome success in the pre-
intervention and intervention quarters. 
In the pre-intervention period 170 out of 
3512 registered patients transferred-out 
and as they were not traced, their treat-
ment outcome success was unknown 
and  therefore  recorded as 0%. This  is 
because there was no proper column 
in the TB03 register for transferred-out 
and transferred-in patients. We modi-
fied  the TB03  register  so  that  all  the 
entries about TB patients whose treat-
ment started were made this enabled 
us in locating transferred out patients. 
In the intervention period, treatment 
outcome success was recorded for all 
74 transferred-out patients who were 
traced, giving a final recorded treatment 
success rate of 71.2% for transferred-out 
patients who were successfully traced 
(P < 0.001). 

Table 4 shows the treatment out-
come and success rate of all registered 
cases in the pre-intervention and in-
tervention periods in the 3 districts 
combined. The treatment success rate 
was 80.2% during  the pre-intervention 
and 90.9%  in  the  intervention period. 
By tracing transferred-out cases, the 
outcome success rate during the inter-
vention period  increased by 1.3% dur-
ing the intervention period from 89.6% 
(unadjusted) to 90.9% (adjusted).

Discussion

This intervention study was carried out 
in 3 districts of Punjab as a pilot project, 
to establish the outcome of the patients 
who are recorded as transferred-out 
of the DOTS programme. With the 
intervention  of  the  modified  TB03 
register in which patients were followed 
until completion of their treatment 
through the district TB number and 
also matching their personal profile, the 
transferred-out rate in the intervention 
period decreased  from 2.3%  to 0.7%. 

This later group of patients (n  =  30) 
consisted of either patients transferred-
out to other districts but not properly 
registered or defaulters.
There are variations in the transferred-
out rates reported in different TB 
control programmes. In sub-Saharan 
Africa the transferred-out rate ranged 
from 1% to 26% [6]. In Pakistan the TB 
control programme reported an overall 
transferred-out  rate of 4.9% [7], which 
was similar to the pre-intervention 
period  in  our  3  districts  (4.8%)  but 
higher than the (unadjusted) rate in 
the intervention period (2.3%).A study 
conducted  in Norway  reported  a 4% 
transferred-out rate [8]. Another study 
carried out in Rio de Janeiro in Brazil 
reported  transferred-out  rates of 4.9% 
and 7.1%  for directly-observed versus 
self-administered therapy [10]. A study 
in north India reported a transferred-
out rate of 0.2% [11]. 
In all the above-mentioned studies, 
the final outcomes of transferred-out 
patients were not reported. We were 
unable to find many other studies 
about the outcome of transferred-out 

Table 1 Recording of transferred-out and transferred-in data of all tuberculosis patients registered at DOTS treatment centres 
in 3 districts of Punjab during the intervention quarter

District Total 
registered

Total transferred-out Traceda Transferred-out 
(adjusted)

No. No. % No. % No. %

Bahawalnagar 1850 42 2.2 34 1.8 8 0.4

Toba Tek Singh 977 47 4.8 31 3.2 16 1.6

Gujranwala 1615 15 0.9 9 0.6 6 0.4

Total 4442 104 2.3 74 1.7 30 0.7
ai.e. Transferred-in.  

Table 2 Recording of treatment outcomes of transferred-out patients at DOTS treatment centres in 3 districts of Punjab 
during the intervention quarter

District Total 
transferred-out 

Cured Treatment 
completed

Treatment failure Died Defaulteda

No. No. % No. % No. % No. No. %

Bahawalnagar 42 7 47.6 20 16.7 7 19.0 0 8 19.0

Toba Tek Singh 47 8 17.0 18 38.3 5 10.6 0 16 30.0

Gujranwala 15 2 13.3 5 33.3 2 13.3 0 6 40.0

Total 104 17 16.3 43 41.3 14 13.5 0 30 28.8
a i.e.Transferred-out (adjusted). 
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patients in the literature. Only 1 similar 
study carried out in Malawi analysed 
registers of transferred “-out and -in” 
and reported a transferred-out rate of 
13.4% (3249/24 908) which  is quite 
high compared with the present study. 
However, its main TB register showed 
10.3%  (2586/24 908)  of  patients  as 
transferred-out. Only 196/2586 (7.5%) 
patients were traced to the final out-
come, indicating a deficient recording 
and reporting system [9]. Another study 
carried out in Morocco in which treat-
ment outcomes of patients who moved 
between TB units as transferred-out 
showed, using a simple method, that the 
outcomes of these patients, notified as 
transferred-in cases, can easily be taken 
into account [12]. In the present study 
using a modified version of  the TB03 
record, 74 out of 104  transferred-out 
patients were  traced (71.2%) and their 
treatment outcome was recorded.

Conclusion and 
Recommendations

Although there were still gaps in the 
recording of DOTS patients after the 
intervention, the outcome of 74 out 
of 104  transferred-out patients being 
traced and recording of actual treat-
ment outcome was improved when 
compared with the pre-intervention 
period, which was nil. The gap identified 
during the study is that DOTS facilita-
tors did not make entries correctly in 
the registers because no columns for 
transferred-out and transferred-in 
patients were present in the registers, 
which leads to inadequate compiling of 
the final results; motivation at this level 
is required.

We recommend as a first step a 
computerized system of data entries of 
all TB patients, at least at district level, 

to achieve more accurate information 
about these patients. As a second step, 
all diagnostic centres should be linked 
through this electronic surveillance 
system.

We also recommend that the re-
cording and reporting of transferred-
out patients could be improved by 
modifying the current TBO3 register 
to include 3 columns. One column can 
be labelled as “concerned diagnostic 
centre” to log information about where 
the patient was initially diagnosed and 
treatment started, along with the district 
TB number. The other 2 columns of 
“transferred-out” and “transferred-in” 
will log information about patients who 
move from one treatment centre to 
another for continuation of treatment. 
This will assist in properly tracing pa-
tients until completion of treatment 
and hence to know the final outcome of 
their DOTS therapy.

Table 3 Recording of treatment outcome success of transferred-out patients during the pre-intervention and intervention 
quarter at DOTS treatment centres in 3 districts of Punjab

District Pre-intervention quarter (n = 3512) Intervention quarter (n = 4442)
Total transferred-

out
Treatment success Total transferred-

out
Transferred-out 

(adjusted)
Treatment success (tracing 
transferred-out patients)

No. No. % No. No. No. %

Bahawalnagar 126 0 0 42  8 34 81.0

Toba Tek Sing 36 0 0 47  16 31 66.0

Gujranwala 8 0 0 15 6 9 60.0

Total 170 0  0 104 30 74 71.2

n = total number of registered patients.

Table 4 Treatment outcomes of all registered patients during the pre-intervention and intervention quarters at DOTS 
treatment centres (combined data for 3 districts of Punjab)

Treatment outcome Pre-intervention quarter Intervention quarter

No. % No. %

Total registered  3512 100.0 4442 100.0

Cured 741 21.0 1082 24.3

Treatment completed 2079 59.1 2959 66.6

Treatment failure 39 1.1 28 0.6

Died 74 2.1 48 1.0

Defaulted 409 11.6 295 6.6

Transferred-out (unadjusted) 170 4.8 104 2.3

Transferred-out (adjusted) n/a n/a 30 0.6

Treatment success (unadjusted)  2820 80.2 4041 90.9

Treatment success (adjusted) n/a n/a 3981 89.6
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World TB Day, 24 March 2011

World TB Day raises awareness about the global epidemic of tuberculosis (TB) and efforts to eliminate the disease. 
One-third of the world’s population is currently infected with TB. The Stop TB Partnership, a network of organizations 
and countries fighting TB, organizes the Day to highlight the scope of the disease and how to prevent and cure it.

The annual event on 24 March marks the day in 1882 when Dr Robert Koch detected the cause of tuberculosis, the TB 
bacillus. This was a first step towards diagnosing and curing tuberculosis. WHO is working to cut TB prevalence rates 
and deaths by half by 2015.
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Hepatitis B vaccination coverage among Iranian 
children aged 15–26 months in 2006
A. Esteghamati,1 A.A. Keshtkar,2 L. Nadjafi,3 M.M. Gouya,1 M. Salaramoli,1 Gh. Roshandel 4 and F. Yaghini 1

ABSTRACT  This study in 2006 estimated the hepatitis B virus (BHV) vaccination coverage in the Islamic Republic 
of Iran at the national and district levels in urban, rural and remote populations of 41 university health service 
areas. Of 21 905 children recruited to the study, vaccination coverage based on vaccination card records was 
100% in 14, 15 and 10 of the 41 university areas for the 1st, 2nd and 3rd doses of HBV respectively. National levels 
of HBV1, HBV2 and HBV3 coverage were 98.9%, 98.8% and 98.4% respectively. The lowest HBV vaccination 
coverage rate was 90.7% (in a remote district). HBV vaccination coverage was at an acceptable level in Iranian 
children.
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التغطية بلقاح االلتهاب الكبدي »يب« بني األطفال اإليرانيني الذين تتـراوح أعامرهم ما بني 15 و 26 شهرًا يف عام 2006
عبد الرضا استقامتي، عباسعيل كشتكار، لييل نجفي، حممد مهدي كويا، مسعود ساالر آميل، غالمرضا روشندل، فاطمة يقيني

اخلالصة: قام الباحثون يف عام 2006 بتقدير التغطية بلقاح االلتهاب الكبدي »يب« يف مجهورية إيران اإلسالمية عىل املستوى الوطني ومستوى املناطق 
بني السكان القاطنني يف املناطق احلضية والريفية واملناطق النائية، وذلك يف مواقع تقديم اخلدمات الصحية التابعة إلحدى وأربعني جامعة. ومن 
إمجايل 21.905 طفاًل شملتهم الدراسة، بلغت نسبة التغطية باللقاح وفقا لبطاقة تسجيل التطعيم 100% يف 14، و15، و10 من إمجايل 41 منطقة تابعة 
للجامعات، وذلك باجلرعة األوىل والثانية والثالثة من لقاح االلتهاب الكبدي »يب« عىل التوايل. وكانت املعدالت الوطنية للتغطية باجلرعات األوىل 
والثانية والثالثة من اللقاح 98.9%، و 98.8%، و 98.4% عىل التوايل. أما أكثر املعدالت انخفاضا يف التغطية باللقاح فكانت 90.7% )يف إحدى املناطق 

النائية(. ومن ثمَّ ُتْعَترَب التغطية بلقاح االلتهاب الكبدي »يب« بني األطفال اإليرانيني تغطية مقبولة. 

Couverture vaccinale contre l’hépatite B des enfants iraniens âgés de 15 à 26 mois en 2006

RÉSUMÉ La présente étude, réalisée en 2006 en République islamique d’Iran, a estimé la couverture vaccinale 
contre le virus de l’hépatite B à l’échelle du pays et des districts des populations urbaines, rurales et isolées de 
41 zones de services de santé universitaires. Sur 21 905 enfants recrutés dans l’étude, la couverture vaccinale 
était de 100 % dans 14, 15 et 10 zones universitaires sur 41 pour les premières, deuxièmes et troisièmes injections 
du vaccin contre le virus de l’hépatite B, respectivement, selon les dossiers de cartes de vaccination. à l’échelle 
nationale, la couverture vaccinale était de 98,9 % pour le VHB1, 98,8 % pour le VHB2 et 98,4 % pour le VHB3. 
La couverture vaccinale la plus faible contre le virus de l’hépatite B était 90,7 % (dans un district éloigné). La 
couverture vaccinale contre le virus de l’hépatite B avait atteint un niveau acceptable chez les enfants iraniens.

Book 17-2.indb   93 1/26/2011   2:19:21 PM



EMHJ  •  Vol. 17  No. 2  •  2011 Eastern Mediterranean Health Journal
La Revue de Santé de la Méditerranée orientale

94

Introduction

Hepatitis B virus (HBV) infection is a 
global health problem. There are ap-
proximately 350 million chronic hepa-
titis B surface antigen (HBsAg) carriers 
in  the world  [1],  an estimated 75% of 
whom live in developing countries [2]. 
Asia and Africa have previously been 
classified as areas of high endemicity 
for HBV. In the Eastern Mediterranean 
region and surrounding countries, 
Bahrain, Islamic Republic of Iran, Israel 
and Kuwait are areas of low endemicity,  
Cyprus, Iraq and the United Arab Emir-
ates have intermediate endemicity, while 
Egypt, Jordan, Oman, Palestine, Yemen 
and Saudi Arabia have high endemic-
ity. All of these countries reach a large 
proportion of their population with 
HBV vaccination, which is reducing 
the infection rate, particularly in Saudi 
Arabia [3]. 

The prevalence of HBsAg among 
Iranian voluntary blood donors has 
decreased  from 1.8%  in 1998  to 0.4% 
in 2007  [4]. These carriers  constitute 
a major health problem in the Islamic 
Republic of Iran. In the absence of an 
effective therapy, universal immuniza-
tion of infants is the only strategy that 
will lead to the control and eradication 
of HBV infection [1]. HBV vaccina-
tion was added to the Iranian Expanded 
Programme on Immunization (EPI) 
in 1993 [5]. In practice, however, the 
EPI may be affected by factors such 
as changes in government and public 
health priorities. Regular monitoring 
and periodical evaluation is the best 
way to assess the completeness and 
effectiveness of HBV vaccination. For 
this reason, vaccination coverage sur-
veys have been recommended by the 
World Health Organization (WHO) 
[6]. During the 1980s and 1990s many 
countries were interested in estimating 
their level of immunization coverage, 
either nationally or subnationally [7]. 

There are few data about HBV vac-
cination coverage in the Islamic Repub-
lic of Iran, especially at national level and 

the last reported study was in 1997 [8]. 
We conducted this study to evaluate the 
coverage of HBV vaccination at the na-
tional and district levels in urban, rural 
and remote populations of university 
health service areas. 

Methods

Subjects
All Iranian children aged 15–26 months 
living in the Islamic Republic of Iran dur-
ing the study year (2006) were included 
in the survey. Children not receiving 
vaccine due to contraindications were 
excluded. 

Sampling method
According to WHO methods for sam-
ple size calculation for vaccine coverage 
surveys  [6], we needed 210  children 
aged 15–26 months. Each Iranian child 
lives in a health service area belonging 
to one of the 41 medical universities 
in the country. In each university area, 
3 sub-districts were defined accord-
ing to access to primary care services; 
urban, rural and remote. Therefore, 630 
children were required in the area cov-
ered by each university. The population 
of remote districts was very small in 
some university areas and there were no 
remote populations in other districts; 
therefore, we used finite population 
correction to calculate the corrected 
sample size in these populations. 

Using cluster sampling [6], we de-
fined 30  clusters  of  7  participants  in 
each in the 3 sub-districts of the uni-
versity health service areas. To iden-
tify clusters, we obtained the list of all 
households in each population (urban, 
rural and remote) from the deputy of 
health in all 41 university areas based 
on the last health census [Deputy of 
Health, Ministry of Health and Medical 
Education, unpublished report, Health 
Census  Report,  2005].  To  find  the 
first household of each cluster we used 
systematic random sampling from a 
cumulative list of households in each 

district. The sampling interval was cal-
culated from the number of clusters in 
each area divided by the total number 
of households in the district. The first 
household of the first cluster was identi-
fied by randomly selecting a number 
between 1 and ≤ sampling interval. The 
first household of the second cluster 
was located by adding the sampling 
interval to the random number. For 
subsequent clusters, we identified the 
first household by adding the sampling 
interval to the running total. The right 
side neighbour (clockwise direction) of 
the first household in each cluster was 
selected as the second household of 
that cluster. We continued this process 
until we had identified 7 subjects in each 
cluster. In the case of households with 
more than 1 child aged 15–26 months 
we selected only the youngest one. In 
households with twin eligible children, 
1 of them was selected randomly. 

Data collection
A structured questionnaire to collect 
sociodemographic and vaccination 
status data was completed for each of 
the selected children. The questionnaire 
was designed by  immunization experts 
at the national level and 2 epidemiolo-
gists. Interviews with households were 
carried out by immunization or com-
municable diseases experts from the lo-
cal university. The experts were trained 
by epidemiologists at the national level. 
The data quality was assured by devel-
oping a documented study protocol 
and manual of operation. National su-
pervisors monitored the data gathering 
phase using documented checklists.

EPI services are only carried out by 
the public sector in the Islamic Republic 
of Iran. At the first visit to a health centre 
or health house, a new immunization 
card is completed for each child and 
all EPI vaccines (types and dates) are 
documented on the card. The card is 
kept by the child’s mother. Retention 
rates of the immunization card were 
noted as the percentage of individuals 
with a card at the time of the survey.
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The coverage levels were recorded 
for the 1st, 2nd and 3rd doses of HBV 
(HBV1, HBV2 and HBV3 respective-
ly). Two measures of HBV vaccination 
coverage were used. Record-based cov-
erage was based only on the vaccination 
card records. Record- and recall-based 
coverage was based on the records plus 
mothers’ recall in interviews in cases 
where the vaccination record card had 
been lost. 

In the pilot phase, agreement be-
tween the record dates (record-based 
immunization date) and mother’s recall 
(recall-based immunization date) was 
assessed. The kappa statistics for all vac-
cines ranged from 0.76 to 0.89 and was 
0.86 for HBV vaccine.

Data analysis 
Proportions and 95% confidence inter-
vals (CI) were calculated using SPSS, 
version 13 and STATA,  version 8/SE 
software. Primary sampling units was 
used to consider the design effect in 
interval estimation of immunization 
coverage. Because the population dis-
tribution in the urban, rural and remote 
districts was not the same in each univer-
sity area, and because the proportion of 
the national population varied between 
university areas, we used weightings in 
the estimation of immunization cover-
age in each university area and at the 
national level.

Results

We  recruited 21 905  children  to  the 
study. The mean age was 20.6 [standard 
deviation (SD) 3.5] months and the 
male  to  female  ratio was 1:1.09. The 
proportions of urban, rural and remote 
populations  were  41.5%,  39.5%  and 
19.0%  respectively.  Retention  of  the 
immunization  card was 97.8% at  the 
national  level. This varied  from 80.5% 
(Zabol)  to 100% (Eastern Azerbaijan 
and Jahrom). The proportion of chil-
dren who did not receive any EPI vac-
cines was very low, 0.02% nationally.

Table 1 shows the number of vac-
cinated children and the weighted per-
centage coverage in the 3 sub-districts 
in each university health service area 
and the total (national) level of vac-
cine coverage, based only on vaccina-
tion records,. The national vaccination 
coverage levels of HBV1, HBV2 and 
HBV3 were 98.9%, 98.8% and 98.4% 
respectively. 

Record-based vaccination cover-
age of HBV1 in 14 of 41 university 
health  service  areas  was  100%.  Fars 
and Sabzevar had the lowest coverage 
(around 96%). Remote districts of Ilam 
and Kerman had the lowest HBV1 
coverage in all areas (Table 1). Based 
on records and mother’s recall, HBV1 
vaccination coverage in most university 
areas was 100% and  the HBV1 vacci-
nation coverage at national level was 
99.0%.

Record-based HBV2 vaccination 
coverage in 15 of 41 university health 
service  areas  was  100%.  Fars  and 
Sabzevar had the lowest coverage, 
around 96% (Table 2). Among the sub-
districts, the vaccination coverage in 
remote districts of Ilam and Kerman 
was the lowest. Based on records or 
recall the HBV2 vaccination coverage 
in national level as well as in most uni-
versity areas was about 100%.  

Our results showed that record-
based HBV3 vaccination coverage in 
10 of 41 university health service areas 
was 100% (Table 3). Fars, Sabzevar and 
Qom had the lowest coverage (around 
96%). Remote populations of Ilam, Ker-
man and Hormozgan had the lowest 
coverage among the sub-districts. Based 
on records or recall HBV3 vaccination 
coverage in 16 university areas was 
100% and the national level was 99.6%. 

Discussion

This survey assessed coverage of vac-
cination against HBV in Iranian chil-
dren from routine immunization data 
in the government health system. The 

results showed that the national levels 
of HBV1, HBV2 and HBV3 coverage in 
the Islamic Republic of Iran were 98.9%, 
98.8% and 98.4% respectively. The drop-
out rates for the 2nd and 3rd dose of 
HBV were 0.1% and 0.4% respectively. 
The lowest HBV immunization cover-
age rate of Iranian infants was 90.7% (in 
a remote area). 

Until now, no national immuniza-
tion survey has been carried out in the 
Islamic Republic of Iran. Some local 
surveys in different provinces of the 
country have been carried out with dif-
ferent methodologies and samples. In 
Kerman province (south-east of the 
country), among tribal children aged 
12 months, complete HBV coverage 
(card-based  records only) was 46.5% 
at 2001 [9]. The HBV coverage rates in 
Kohgelooye province (south-east of the 
country) of children aged 0–12 months 
were 99.8%, 99.0% and 92.7%  for 1st, 
2nd and 3rd doses of HBV respectively 
in 2000–01 [10].  In western urban ar-
eas of Tehran, HBV1, HBV2 and HBV3 
coverage  rates were 99.1%, 97.0% and 
92.0% respectively in 1998 [8]. In 1999, 
the national infant HBV coverage rate 
was  estimated  as  93%  for  the whole 
Islamic Republic of Iran [11]. The na-
tional vaccination coverage for HBV1, 
HBV2 and HBV3 was 99%, 100% and 
98.4% respectively [12]. The results of 
the current study show that latest HBV 
vaccination coverage rates were 98.9%, 
98.8% and 98.4% and that coverage has 
improved in most provinces compared 
with previous surveys. The coverage rate 
in remote areas has greatly improved, 
leading to declining disparities in vac-
cination coverage. 

The coverage rate of the 3 recom-
mended doses (HBV1, HBV2, HBV3) 
is high in the Islamic Republic of Iran 
compared with other Asian countries. 
The vaccination coverage in the south-
east Anatolia region of Turkey was 44% 
for the 3rd dose of HBV vaccine in chil-
dren aged 12–23 months [13]. Accord-
ing to data from the United Nations 
Children’s Fund (UNICEF), the rate of 
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Table 1 Record-based coverage of 1st dose of hepatitis B virus vaccine (HBV1) in Iranian children by university health service 
areas and sub-districts

University area Urban Rural Remote All districtsb

No. % No. % No. % No. %

Eastern Azerbaijan 209 100.0 207 100.0 213 100.0 629 100.0

Western Azerbaijan 210 98.1 211 100.0 208 99.5 629 99.0

Ardabil 214 97.2 207 100.0 209 100.0 630 98.4

Isfahan 210 100.0 210 99.5 57 100.0 477 99.9

Ilam 205 100.0 212 100.0 102 93.1 519 99.8

Babol 213 100.0 204 99.5 113 100.0 530 99.8

Booshehr 206 100.0 217 100.0 68 100.0 491 100.0

Tehran (TUMS)a 210 96.7 205 99.5 64 100.0 479 97.0

Tehran (IUMS)a 623 97.0 378 99.7 41 100.0 1042 97.1

Tehran (SBUMS)a 217 96.8 201 99.0 64 100.0 482 96.9

Jahrom 210 100.0 210 100.0 35 100.0 455 100.0

Chahar Mahal Bakhtyaree 210 100.0 210 100.0 0 0 420 100.0

Southern Khorasan 210 96.7 210 99.5 209 96.7 629 98.0

Khorasan Razavi 212 99.5 211 100.0 207 99.5 630 99.7

Northern Khorasan 231 97.0 182 100.0 217 99.5 630 98.5

Khoozestan 210 99.5 211 100.0 210 99.5 631 99.7

Rafsanjan 210 100.0 211 100.0 0 0 421 100.0

Zabol 217 93.1 203 100.0 21 100.0 441 97.5

Zanjan 210 100.0 200 98.5 133 100.0 543 99.3

Sabzevar 210 92.9 210 100.0 105 99.1 525 96.1

Semnan 210 99.5 210 100.0 33 100.0 453 99.6

Sistan–Baluchestan 203 97.0 200 99.5 227 99.1 630 98.3

Shahrood 217 100.0 210 100.0 16 100.0 443 100.0

Fars 210 95.7 209 97.6 212 99.5 631 96.3

Fasa 209 100.0 194 100.0 16 100.0 419 100.0

Qazvin 210 99.5 210 100.0 210 100.0 630 99.7

Qom 210 97.1 207 100.0 – – 417 97.2

Kashan 231 99.1 126 100.0 – – 357 99.2

Kordestan 210 100.0 209 100.0 57 100.0 476 100.0

Kerman 210 99.1 223 100.0 195 95.9 628 99.0

Kermanshah 210 100.0 210 99.1 112 99.1 532 99.7

Kohgelooye 209 100.0 210 100.0 20 100.0 439 100.0

Golestan 210 96.7 210 99.5 117 100.0 537 98.3

Gonabad 203 100.0 218 100.0 31 100.0 452 100.0

Gilan 209 100.0 210 99.5 125 99.2 544 99.8

Lorestan 217 100.0 209 100.0 202 100.0 628 100.0

Mazandaran 210 99.5 224 100.0 91 100.0 525 99.7

Markazi 209 100.0 210 100.0 – – 419 100.0

Hormozgan 210 100.0 232 100.0 188 100.0 630 100.0

Hamedan 210 100.0 210 100.0 42 100.0 462 100.0

Yazd 210 98.6 210 100.0 – – 420 98.8

Totalb – – – – – – – 98.9
aTehran province population was divided by 3 areas covered by Tehran University of Medical Sciences (TUMS), Iran University of Medical Sciences (IUMS) and Shahid 
Beheshti University of Medical Sciences (SBUMS). 
bWeighted proportions.  
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Table 2 Record-based coverage of 2nd dose of hepatitis B virus vaccine (HBV2) in Iranian children by university health 
service areas and sub-districts 

University area Urban Rural Remote All districtsb

No. % No. % No. % No. %

Azerbaijan Eastern 210 100.0 207 100.0 213 100.0 630 100.0

Azerbaijan Western 210 98.1 211 100.0 209 99.5 630 99.0

Ardabil 214 97.2 207 100.0 209 100.0 630 98.4

Isfahan 210 100.0 210 99.5 57 100.0 477 99.9

Ilam 205 100.0 212 100.0 102 93.1 519 99.8

Babol 213 100.0 205 100.0 113 100.0 531 100.0

Booshehr 206 100.0 217 100.0 68 100.0 491 100.0

Tehran (TUMS)a 210 96.7 205 99.5 64 100.0 479 97.0

Tehran (IUMS)a 626 96.7 379 99.7 42 100.0 1047 96.9

Tehran (SBUMS)a 217 97.2 201 99.0 64 100.0 482 97.3

Jahrom 210 100.0 210 100.0 35 100.0 455 100.0

Chahar Mahal Bakhtyaree 210 100.0 210 100.0 0 0 420 100.0

Khorasan Southern 210 97.1 210 99.5 209 96.7 629 98.2

Khorasan Razavi 212 99.1 211 100.0 207 99.5 630 99.3

Khorasan Northern 231 97.4 182 100.0 217 99.5 630 98.7

Khoozestan 210 99.5 211 100.0 210 99.5 631 99.7

Rafsanjan 210 99.5 211 100.0 – – 421 99.7

Zabol 217 93.1 203 100.0 21 100.0 441 97.5

Zanjan 210 100.0 200 100.0 133 100.0 543 100.0

Sabzevar 210 92.4 210 100.0 105 97.1 525 95.8

Semnan 210 99.5 210 100.0 33 100.0 453 99.6

Sistan–Baluchestan 203 96.6 200 99.0 227 99.6 630 98.0

Shahrood 217 100.0 210 100.0 16 100.0 443 100.0

Fars 210 95.7 209 97.6 212 99.5 631 96.3

Fasa 209 100.0 194 100.0 16 100.0 419 100.0

Qazvin 210 100.0 210 100.0 210 100.0 630 100.0

Qom 210 97.1 210 100.0 – – 420 97.2

Kashan 231 99.1 126 100.0 – – 357 99.2

Kordestan 210 100.0 209 100.0 57 100.0 476 100.0

Kerman 210 99.1 223 100.0 195 94.9 628 98.9

Kermanshah 210 100.0 208 99.0 112 96.4 530 99.7

Kohgelooye 209 100.0 210 100.0 20 100.0 439 100.0

Golestan 209 96.7 210 99.5 117 100.0 536 98.3

Gonabad 203 99.5 218 100.0 31 100.0 452 99.7

Gilan 209 98.6 210 99.5 125 99.2 544 99.0

Lorestan 217 100.0 210 100.0 202 100.0 629 100.0

Mazandaran 210 100.0 224 100.0 91 100.0 525 100.0

Markazi 209 100.0 210 100.0 – – 419 100.0

Hormozgan 210 100.0 232 100.0 188 99.5 630 99.9

Hamedan 210 100.0 210 100.0 42 100.0 462 100.0

Yazd 210 98.6 210 100.0 – – 420 98.8

Totalb – – – – – – – 98.8
aTehran province population was divided by 3 areas covered by Tehran University of Medical Sciences (TUMS), Iran University of Medical Sciences (IUMS) and Shahid 
Beheshti University of Medical Sciences (SBUMS). 
bWeighted proportions.  
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Table 3 Record-based coverage of 3rd dose of hepatitis B virus vaccine (HBV3) in Iranian children by university health service 
areas and sub-districts

University  area Urban Rural Remote All districtsb

No. % No. % No. % No. %

Eastern Azerbaijan 210 99.5 207 100.0 213 99.5 630 99.7

Western Azerbaijan 210 96.7 211 100.0 208 99.5 629 98.2

Ardabil 214 96.7 207 99.5 209 99.0 630 97.9

Isfahan 210 100.0 210 99.5 57 100.0 477 99.9

Ilam 205 100.0 212 99.1 102 91.2 519 99.3

Babol 213 100.0 205 100.0 113 100.0 531 100.0

Booshehr 206 100.0 217 100.0 68 100.0 491 100.0

Tehran (TUMS)a 210 96.7 205 99.0 64 100.0 479 97.0

Tehran (IUMS)a 625 96.3 379 99.5 42 100.0 1046 96.5

Tehran (SBUMS)a 217 96.8 201 98.5 64 100.0 482 96.8

Jahrom 210 99.5 210 100.0 35 97.1 455 99.7

Chahar Mahal Bakhtyaree 210 100.0 210 100.0 – – 420 100.0

Southern Khorasan 210 95.2 210 97.6 209 94.3 629 96.2

Khorasan Razavi 211 99.1 211 98.6 207 99.0 629 98.9

Northern Khorasan 231 96.1 182 100.0 216 99.5 629 98.1

Khoozestan 210 98.1 211 99.5 210 99.1 631 98.6

Rafsanjan 210 100.0 211 100.0 – – 421 100.0

Zabol 217 92.6 203 99.0 21 100.0 441 96.7

Zanjan 210 99.5 199 100.0 133 100.0 542 99.8

Sabzevar 210 91.4 210 100.0 105 98.1 525 95.3

Semnan 210 99.5 210 100.0 33 97.0 453 99.6

Sistan–Baluchestan 203 95.1 200 99.5 227 100.0 630 97.5

Shahrood 217 100.0 210 100.0 16 100.0 443 100.0

Fars 210 95.2 209 96.7 212 97.2 631 95.6

Fasa 209 100.0 194 100.0 16 100.0 419 100.0

Qazvin 210 100.0 210 100.0 210 100.0 630 100.0

Qom 210 96.7 210 100.0 – – 420 96.8

Kashan 231 99.1 126 100.0 – – 357 99.2

Kordestan 210 99.5 209 99.0 57 100.0 476 99.3

Kerman 210 98.6 223 97.3 194 90.7 627 97.3

Kermanshah 209 99.5 210 99.1 112 92.9 531 99.3

Kohgelooye 209 99.5 210 100.0 20 100.0 439 99.8

Golestan 210 96.7 210 99.5 117 99.1 537 98.3

Gonabad 203 99.5 218 100.0 31 100.0 452 99.7

Gilan 209 98.6 210 99.5 125 98.4 544 99.0

Lorestan 217 100.0 210 100.0 202 100.0 629 100.0

Mazandaran 210 100.0 224 99.6 91 100.0 525 99.8

Markazi 209 100.0 210 100.0 0 0 419 100.0

Hormozgan 210 96.7 232 97.8 188 92.0 630 96.7

Hamedan 210 100.0 210 100.0 42 100.0 462 100.0

Yazd 210 98.6 210 100.0 0 0 420 98.8

Totalb – – – – – – – 98.4
aTehran province population was divided by 3 areas covered by Tehran University of Medical Sciences (TUMS), Iran University of Medical Sciences (IUMS) and Shahid 
Beheshti University of Medical Sciences (SBUMS). 
bWeighted proportions.  
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HBV vaccine was 77% for Turkey [14]. 
Assuming  that 77%  is  correct  for  the 
whole country, 44% is very low for this 
region because the percentage of HBV 
carriers is higher in south-east Anatolia 
than in Turkey as a whole [15]. The 
authors concluded that efforts must 
focus on family planning services, edu-
cation of women, follow-up visits and 
strengthening health facilities, especially 
in rural regions, to improve vaccination 
coverage. It is possible that slight differ-
ences occur in official rates and research 
data in developed countries, so greater 
differences in developing countries are 
not surprising. The coverage of birth 
doses and complete HBV vaccination 
in Mongolia was very low in provincial 
centres and rural areas [16]. 

In developed countries the rates 
are sometimes even lower [17–19]. In 
France,  for example, HBV vaccine was 
administered to only 40.1% of children 
aged 0–2 years [20]. In Germany, vacci-
nation is not mandatory [21]. UNICEF 

data for Italy showed that the rate of 
HBV vaccination was 95% [14] and in 
another study in Italy, coverage was 90% 
on average [22]. In the United States 
of America (USA) safe and effective 
vaccines have been available for HBV 
since 1981 [23]. Since their addition to 
the recommended childhood vaccina-
tion schedule, large increases in national 
coverage were observed for the 3 doses 
of HBV and varicella vaccine; coverage 
with 3 doses of HBV increased by 19% 
during 1995–98 (from 68.0%  in 1995 
to 87.0%  in 1998)  [24,25]. Estimated 
coverage levels in 2006 for HBV in the 
USA were above 90% for all racial/eth-
nic groups except for American Indian/
Alaskan native children aged 19–35 
months [26]. 

There is some evidence that premar-
riage prevention of HBV transmission 
in Islamic Republic of Iran is a cost-ef-
fective strategy [27,28]. Administration 
of HBV vaccine at the time of marriage 
prevents the transmission of HBV in 

susceptible spouses [29]. This could 
be applied in other the countries with 
cultural backgrounds similar to ours.

Mothers’ recall may be not a valid 
and reliable source for assessing vac-
cine coverage. Fortunately, more than 
95% Iranian children had an  immuni-
zation card at the time of our survey. 
Nevertheless, a pilot study showed that 
agreement between mothers’ recall and 
the immunization card was acceptable. 
Unavailability of mothers may be a 
source of selection bias. Interviewing in 
mother’s home and performing 3 visits 
helped to minimize this area of bias. 

In summary, the study showed the 
HBV vaccination coverage was at an 
acceptable level in Iranian children. 
Disparity of the vaccine coverage was 
very low across university health service 
areas and urban, rural or remote district. 
The authors suggest monitoring HbsAg 
seropositivity prevalence to assess the 
vaccine immunogenicity especially in 
high-risk areas.
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Integrated Management of Childhood Illness in Lahej, 
Yemen: a qualitative analysis from the perspective of 
health providers
H.O. Basaleem1  and R.M. Amin 2 

ABSTRACT Health providers’ perceptions about the Integrated Management of Childhood Illness (IMCI) in Lahej 
governorate, Yemen, were explored in a qualitative analysis of 12 in-depth interviews in 2007. The following 
themes emerged: appreciation of clinical aspects of IMCI but unclear about community IMCI; IMCI working 
better in peripheral than central health facilities; inflexible rules; lack of integration of services; poor supervision; 
multiple roles for one person; success of immunization; basic equipment and drug supplies deficient; conflicting 
views about health committees and community participation; and solutions for community health problems. 
After 4 years of IMCI experience in Yemen, the gaps identified would endanger the positive influence of IMCI 
unless action is undertaken at different levels.
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ج – الَيَمن: حتليل كيفي من منظور مقدمي اخلدمات الصحية التدبري العالجي املتكامل ألمراض الطفولة يف َلْ
هدى عمر باسليم، رمحة حممد أمني

التدبري  استـراتيجية  حول  اليمن،  يف  حلج،  حمافظة  يف  الصحية  اخلدمات  مي  مقدِّ مفاهيم  النوعية  الدراسة  هذه  يف  الباحثتان  استطلعت  اخلالصة: 
وتقدير  إدراك  هناك  التالية:  األمور  الدراسة  2007. وقد أوضحت  عام  متعمقة خالل  مقابلة   12 الطفولة، من خالل  املتكامل ألمراض  العالجي 
امت الرسيرية الستـراتيجية التدبري العالجي املتكامل ألمراض الطفولة ولو أن فهم مضموهنا االجتامعي مازال مبهاًم؛ تعمل هذه االستـراتيجية يف  للسِّ
األماكن النائية بصورة أفضل مما تعمل يف املرافق الصحية املركزية؛ القواعد والتنظيامت غري مرنة؛ وقصور يف تكامل اخلدمات؛ وضعف يف اإلرشاف؛ 
ات األساسية وتوريد  باملعدَّ التمنيع، وقصور يف اإلمداد  ل نجاح االستـراتيجية يف جمال  الواحد، كام ُسجِّ الفرد  التي يضطلع هبا  وتعدد يف األدوار 
األدوية. وكانت اآلراء متضاربة حول اللجان الصحية، واملشاركة املجتمعية، واحللول اخلاصة باملشكالت الصحية املجتمعية. واحلاصل أنه بعد مرور 
ض التأثري اإلجيايب هلذه  أربع سنوات عىل جتربة العمل باستـراتيجية التدبري العالجي املتكامل ألمراض الطفولة يف اليمن، فإن الثغرات املكَتَشَفة قد تقوِّ

االستـراتيجية إذا مل ُتتَّخذ اإلجراءات العملية التي حتول دون ذلك عىل خمتلف املستويات. 

Prise en charge intégrée des maladies de l’enfant à Lahej (Yémen) : une analyse qualitative du point de vue 
des prestataires de soins de santé

RÉSUMÉ Le point de vue des prestataires de soins de santé concernant la Prise en charge intégrée des maladies 
de l’enfant (PCIME) dans le gouvernorat de Lahej (Yémen) a été étudié au cours d’une analyse qualitative 
composée de douze entretiens approfondis, réalisés en 2007. Les thèmes suivants ont été dégagés : les aspects 
cliniques de la PCIME sont appréciés mais la composante communautaire de la PCIME est mal comprise ; la 
PCIME fonctionne mieux dans les établissements de santé périphériques que dans les établissements de santé 
centraux ; les règles sont inflexibles ; les services ne sont pas suffisamment intégrés ; la supervision est médiocre ; 
une même personne doit endosser plusieurs rôles ; la vaccination a été une réussite ; les équipements de base 
et l’approvisionnement en médicaments essentiels sont insuffisants ; des opinions divergentes ont été exprimées 
au sujet des comités sanitaires et de la participation communautaire ; et des solutions pour les problèmes de 
santé de la communauté doivent être recherchées. Après quatre années d’expérience de la PCIME au Yémen, 
les lacunes identifiées pourraient compromettre l’influence positive de la stratégie si une action n’est pas menée 
à différents niveaux.
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Table 1 Background characteristics of the 12 health providers interviewed about Integrated Management of Childhood Illness 
(IMCI)

Qualification Age (years) Status

Medical assistant 43 Sole IMCI provider and director of a health facility 

Nurse 46 Sole IMCI provider and director of a health facility

Nurse 35 Sole IMCI provider and director of a health facility

Nurse 42 Sole IMCI provider and director of a health facility

Nurse 40 IMCI provider, director of statistics department and coordinator of 
epidemiologic surveillance

Medical assistant 40 Director of a health facility

Medical assistant 30 IMCI provider and director of a health facility

Medical assistant 34 IMCI provider and coordinator, coordinator of epidemiologic surveillance 
and provider in a general clinic

Nurse 29 IMCI provider and director of an emergency and paediatric department

Nurse midwife 45 Sole IMCI provider and reproductive health services provider 

Community midwife 27 Assistant IMCI provider and reproductive health services provider 

Midwife 23 Assistant IMCI provider and reproductive health services provider

Introduction

The Integrated Management of Child-
hood Illness (IMCI) initiative is an 
evidence-based strategy developed 
to improve the management of child-
hood illness in places with high child 
mortality [1]. It gives families access to 
the key interventions for child survival 
and healthy growth and development 
by bringing together several life-saving 
interventions of proven effectiveness in 
one integrated package [2]. 

The IMCI strategy has 3 compo-
nents: improving case management and 
communication skills of health provid-
ers; strengthening the health system; 
and improving family and community 
practices (referred to as community-
IMCI or C-IMCI) [1–4]. While im-
proving health provider skills is the 
most widely implemented component 
experience shows that all 3 components 
of ICMI are linked, and support each 
other to impact on child health [5–7].

In Yemen, IMCI was formally in-
troduced at the end of 1998 as a suit-
able strategy to meet the needs of the 
primary health care system, which was 
facing difficulties in integrating verti-
cal child care programmes. The first 
IMCI  training was conducted  in 2002 

to launch the introduction phase of the 
strategy, which lasted for 1 year, fol-
lowed directly by  the expansion phase 
without passing through the early im-
plementation phase. The focus of the 
Yemeni IMCI strategy has been on the 
3 main components [8]. To date, no 
study has addressed IMCI implementa-
tion in Yemen. The present study was 
undertaken  to explore  the perceptions 
of health providers about the IMCI 
strategy in Lahej governorate, Yemen, 
since its implementation in 2003. 

Methods

Study setting 
Lahej is a governorate in south-west 
Yemen with a total population of 
722 694 and an area of 13 046 km2 [9]; 
95% of the population live in rural areas 
and the majority work in agriculture. 
The governorate consists of 15 districts, 
most of them located in the coastal ar-
eas. Lahej is one of the most advanced 
governorates in Yemeni in terms of 
implementation of health programmes. 
The present study was conducted in 
the 3 districts of Lahej that have im-
plemented  IMCI since 2003 (Tor Al-
Baha, Al-Madhareba-Ras-Al-Ara, and 
Al-Melah) [10]. 

The study was approved by the insti-
tutional research and ethics committee 
of the University Kebengsaan Malaysia 
(project code: FF-265-2006). 

Participants’ enrolment 
The inclusion criteria for health pro-
viders were: trained in IMCI; in direct 
contact with mothers and children; and 
residing and working in the community 
for at least 2 years prior to the interview. 
A total of 12 health providers out of 
60  officially  reported  IMCI-trained 
health providers [10] were  found who 
fulfilled the above criteria and agreed 
to participate in the study. They were 
enrolled during the study period (Jan-
uary–September 2007). The minimum 
period of 2 years was chosen to ensure 
that the health provider was familiar 
with most of the IMCI services in Lahej. 
The characteristics of the participants 
are summarized in Table 1.

Data collection
Individual semi-structured in-depth 
interviews with the health providers 
were conducted in the IMCI case-
management setting in 1 hospital, 4 
health centres and 3 health units. These 
qualitative interviews were used to com-
plement and inform a quantitative study 
of 1307 mother–child pairs  to  assess 
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child health indicators in C-IMCI. At 
the beginning of each interview, the 
purpose  of  the  study  was  explained 
and the respondent’s written consent 
was obtained. Health providers were 
assured about the confidentiality of the 
data  and encouraged  to  express  their 
opinions. Probing was used when nec-
essary to elicit a deeper understanding 
of issues. The researcher interviewed the 
respondents using an interview guide 
until nothing new emerged and there 
was a feeling of saturation with their 
responses. The interviews were audio-
taped and any relevant remarks were 
recorded in the field notes. 

Analysis
Data analysis took place alongside 
data collection to allow questions to 
be refined, new avenues of inquiry to 
develop, and to shape the ongoing 
data collection. The interviews tapes 
were transcribed within 48 hours of 
the interview. To ensure data credibil-
ity and dependability,  the  textual data 
were translated separately into English 
language by the first researcher and the 
former director of the World Health 
Organization office in Aden. The 2 
translated transcripts were reviewed 
together and triangulated to reach a 
better understanding. A content analy-
sis was used to interpret the findings 
[11]. The transcript was read repeatedly 
and then categorized into words and 
phrases to find meaningful relationships 
between the emerging themes. This was 
done separately by the 2 researchers and 
another form of triangulation was done 
for the 2 analysed versions to agree on a 
common version.

Results

All the health providers interviewed 
had received IMCI training during 
2002–04, except for 2 females who were 
informally trained by their colleagues. 
None of the providers had received 
a refresher course in IMCI. All were 

nurses or medical assistants. No IMCI-
trained physicians were enrolled in the 
study, as according to the interviewees 
it was unusual for IMCI to be practised 
by physicians. 

The following 14 themes emerged 
from the interviews. 

1: Appreciation of clinical IMCI but 
vague ideas about community IMCI
All health providers agreed that their 
IMCI training was very beneficial and 
appreciated the holistic approach. 
However, while they appreciated the 
clinical aspects of IMCI, when asked 
whether they had heard of C-IMCI or 
the key family practices, none had heard 
these terms, and there was speculation 
about whether this meant “the way to 
communicate with mothers”. 

2: IMCI was working better in periph-
eral health facilities than central ones
Two medical assistants raised an impor-
tant issue about how IMCI was work-
ing better in peripheral health facilities 
(where there are more health workers 
other than doctors) than central ones 
(where there are more doctors than 
other health workers). “In the health 
centre there are 2 clinics, one for physi-
cians and another for the IMCI, which 
is run by non-doctors. Mothers, particu-
larly educated ones, go first to the doc-
tor then to us to take free medication. 
Even if doctors are trained in IMCI, they 
find it difficult to deal with IMCI.” Also: 
“People sometimes do not appreciate 
IMCI as doctors usually prescribe more 
investigations and nicely packaged 
medications. In health units where no 
doctors are present, people rely on us.”

3: Inflexible rules, lack of integration 
and dissatisfaction issues
All health providers mentioned “work-
ing difficulties” with applying ICMI. 
These were summarized in 2 issues. 

The huge number of papers and re-•	
ports that needed to be completed. 
One  health  provider  explained: 
“Sometimes we feel we can work 
better without IMCI. People in the 

central level insist on the reports as 
if it is the essence of IMCI. We are 
losing time and efforts in preparing 
reports, time which could be used in 
managing the child and educating 
the carer.” 

The lack of integration between •	
IMCI and other programmes such 
as the nutrition and malaria control 
programmes.
There were 4 issues that health pro-

viders were not satisfied with in the way 
they were executed:

Distribution of mothers’ counselling •	
cards. Health facilities received in-
sufficient numbers of cards to meet 
the recommendation to give one to 
every mother with a child under 5 
years old. 

The follow-up mechanism. Health •	
providers stated that they were work-
ing according to the IMCI follow-up 
plan, but that the carers sometimes 
did not respond, either because the 
child improved or because it deterio-
rated and they went to a hospital or 
private doctor in a nearby city. Some 
of the providers said: “We get chil-
dren’s news either in the markets or 
through social gatherings.” 

The referral mechanism. Self-refer-•	
ral, in which carers went to a higher 
level health facility themselves, was 
common. Health providers said that 
they were trying to follow the rules 
of IMCI but sometimes this was dif-
ficult,  as  explained by a medical  as-
sistant: “Suppose I classify a case as 
pneumonia or severe febrile illness, 
I have to refer it to the governorate 
hospital. As a medical assistant, I can 
treat it, but according to IMCI, I have 
to refer it.” He clarified: “If a pneu-
monia case comes to me in the night 
duty I can treat it. However, if the 
same case comes to the IMCI clinic 
I have to refer it. Meanwhile, carers 
usually insist on treating the child in 
the centre. IMCI puts restrictions that 
are not understandable to carers, and 
that need to be managed with some 
flexibility.  I explained  this during  the 
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supervisory visits, but they do not 
want to deviate from the rigid plan 
even if the situation requires it.” 

Counselling provided by the health •	
provider. The majority said: “We try 
our best to discuss with mothers ma-
ternal care, breastfeeding, child nutri-
tion, cleanliness, how to take care of 
their children and when to seek care 
from the health facility.” However, 
counselling was not effectively per-
formed and different reasons were 
mentioned for that: “The busy work 
schedule; not enough time for indi-
vidual counselling; overcrowding in a 
single room; some carers do not pay 
attention to what we say but are only 
interested in drugs.” 

4: Poor supervisory mechanism
All  except  one  health  provider  con-
firmed that supervisory visits were 
not sufficient. The earliest follow-up 
visit was 3 months after completion 
of training and the frequency ranged 
from every 6 months to once a year. 
All of them agreed that supervision was 
not effective and had no feedback: “We 
try  to explain  the difficulties we meet 
and the things we need to perform our 
work such as the lack of thermometers 
or weight balances, but usually we do 
not  receive any response.” All except 2 
health providers expressed their frustra-
tion at never being seen during the case 
management meetings. They had the 
feeling that supervisors were “looking 
for reports and identifying mistakes but 
not for assessing performance or solving 
work difficulties”.

5: Positive impact of IMCI
Despite the difficulties, health provid-
ers  viewed  their  IMCI experience  as: 
“great and worthy, although what we 
studied is one thing and the reality is 
something else.” “IMCI is good. The 
problem is that people sometimes do 
not welcome it as they look for doctors, 
investigations and commercial drugs.” 
Health providers concluded that IMCI 
has made a difference in the commu-
nity: “People appreciate good treatment 
near them”, “positive response of carers 

to our advice”, “people now pay more 
attention to their hygiene and nutri-
tion of their children”. Specific impacts 
attributed to IMCI were mentioned: 
“There is a noticeable difference: more 
breastfeeding, less malaria and severe 
dehydration, no deaths from severe 
malnutrition or diarrhoea, severe pneu-
monia and referral cases are fewer, and 
many communicable diseases have 
disappeared.” 

6: Multiple roles for one person with 
poor supportive infrastructure 
The majority of IMCI providers inter-
viewed were not working exclusively for 
IMCI but also had other commitments. 
Five of the interviewed health providers 
were the directors of their health facili-
ties, where they were also the sole IMCI 
provider. Health providers  expressed 
the following sentiment: “Our work is 
fragmented and is distorted into too 
many duties. We are not devoting all 
our efforts to IMCI. ” 

Another important feature was the 
work environment. IMCI was rarely 
practised in a separate, suitable room. 
In all the cases where the director of the 
health facility was the IMCI provider, 
the same room served both for admin-
istration and case management. IMCI 
was provided simultaneously with other 
services by the same health provider. 
Furthermore, the room could serve as 
the “bedroom” for the health provider. 
The conditions of the health facility 
building were variable, from a very old 
one at risk of collapse, to a very new one 
with rooms that had to be closed due to 
a lack of furniture and equipment. The 
worst aspect was the lack of water and 
electricity in 6 of the 8 visited facilities. 
The health facilities were located in dis-
tricts where electricity was either absent 
or available only a few hours at night. 
The lack of water supply resulted in an 
inability to routinely give oral antibiotics 
and oral rehydration solutions in the 
health facility or to teach carers how 
to prepare it as recommended by the 
IMCI  strategy  except by  sending  the 
carer outside the facility to bring water. 

Except  for 2 health  facilities,  there 
were no pharmacies or clinical laborato-
ries. This situation was complicated by 
the absence of private pharmacies and 
laboratories in most villages. 

7: Immunization: the most successful 
strategy
Immunization appeared to be the most 
appreciated and most successful service 
under the IMCI umbrella. All health 
providers confirmed that there were no 
problems with the supply of vaccines. 
Health facilities were fixing certain days 
for immunization. Health providers 
spoke proudly about their work with 
immunization and how they sent an-
nouncements to parents, made home 
visits and carried out outreach activities 
for immunization. 

8: Drug supply: a disappointing issue 
The picture became different when 
we asked about drug supplies. Health 
providers confirmed that supplies of 
drugs on the IMCI list of free drugs 
was inadequate; although they were 
sure these were present at the central 
level. This defect took different forms: 
intermittent supply; supply of drugs 
that were  about  to  expire;  supply  of 
drugs which was not proportional to 
the real needs; or the supply of tablets 
instead of syrup. Most facilities were 
run with only a few types of drugs. Some 
providers said: “We received drugs only 
twice since the beginning of IMCI.” All 
of them stated that: “The last time we 
received drugs was 6 months back, and 
most of the commonly prescribed drugs 
are either finished or about to finish and 
we will not receive a new supply in the 
near future.” 

In most health facilities, there was 
what was called a “drug fund” to pro-
vide drugs at low cost. However, as the 
supplies for the drug fund were usually 
managed centrally, they were also sub-
ject to interruptions. 

9: Deficiencies in basic equipment 
and supplies
Not only drugs, but also basic equip-
ment and supplies were deficient. Only 
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3 of the 8 health facilities visited had a 
child’s weight balance. The conditions 
were worse in other health facilities that 
had no thermometer. Oral dehydration 
utensils were found in only 1 health fa-
cility. All facilities lacked a timing device 
for calculating respiratory rate. 

10: Different approaches to home 
visits
During the study period, there were no 
home visitors specifically dedicated to 
IMCI but only for reproductive health 
and immunization. One medical as-
sistant  explained:  “Once  I  trained 20 
volunteers in IMCI. They were of both 
sexes  and worked  for 6 months. They 
sent reports for 3 months but their role 
became weaker and following them up 
became difficult as the girls got mar-
ried and changed their residence. They 
needed motivation so that they would 
become more effective. This could be 
spiritual or financial incentives. We 
need to recruit married women resident 
in the area but this is difficult.” 

Health providers wondered why 
home visits did not include more IMCI-
related issues: “We can make home 
visitors also work for IMCI, such as 
referring children to the health facility. 
The problem  is  that we  are not  ‘flex-
ible, initiative or creative’.” They added: 
“Home visitors should have something 
to provide such as iron supplements, 
but they need to be supported in term 
of giving them incentives.”

11: Conflicting views about the role of 
health committees 
Lahej governorate has a health council 
at the district centre and health com-
mittees at the village level. Each usually 
consists of 4–5 influential persons in the 
community such as teachers, sheikh, 
imam or representative of the local au-
thority besides the director of the heath 
facility. The health committee’s role is 
to act “as a connecting body” between 
the health facility and the community. 
However, its involvement varied across 
the different settings: some respond-
ents expressed positive views about the 

health committee while others saw it 
as ineffective. Positive aspects of health 
committees included: “It helps in malar-
ia control and health education through 
supervising 3 health education volun-
teers.” “They follow the problems of 
the area like water and electricity. They 
also communicate health messages and 
immunization announcements.” How-
ever, it was agreed that in general the 
health committees and health councils 
were not effective in their role. 

12: Community participation: from 
very positive to very negative 
The extent of community participation 
ranged from strongly positive to very 
weak according to the health providers. 
In Al-Ghoul, where community mem-
bers had donated the resources and 
built the centre, they had the feeling of 
“ownership of the centre”. In Al-Qashaa, 
the community had participated in the 
reconstruction of the health unit by 
bringing water and building the fence. 
In contrast, people in Al-Shouba refused 
to pay to connect the health unit to the 
water supply. The picture in Al-Regaa 
is similar: “People want everything free. 
We asked them to participate in the 
transport costs to bring drugs but they 
refused.” 

During the study period, the most 
prominent form of community par-
ticipation was payment for treatment: 
“People only pay for drugs. We tried to 
involve them in the health facility issues 
but they don’t have the desire to partici-
pate. They say it is our responsibility and 
they look suspiciously on any possible 
participation and always look for the 
benefit behind it.”

13: Community factors that facili-
tated or hindered good health status 
of children
Discussions with health providers  ex-
plored factors in the community that 
had a potentially influential role on 
the health status of the community in 
general, and of children in particular. 
The positive factors can be summarized 
as:

Cooperative communities that ac-•	
cept advice and health providers’ vis-
its to their houses.

Peaceful communities that have no •	
tribal conflicts or revenge issues as in 
some other areas in Yemen. 

People who know each other and •	
can communicate information about 
child health care. 
The negative factors were: 

Temporary, poor, food markets. In •	
most visited areas, fresh fruits, vegeta-
bles and fish were brought only once 
per week. Grocery shops had to oper-
ate for long periods without electricity 
so that goods got spoiled easily.

Lack of a continuous supply of water •	
and electricity and public sewerage 
network. 

Many local residents, who were  •	
normally employed in agriculture, 
were idle due to scarcity of rain and 
the high cost of alternative water 
sources.

Failure to attract the required help •	
of international nongovernmental 
organizations. 

Girls were often taken out of school •	
because families send the girls to 
bring water.

Presence of nomadic communities •	
in remote areas who lack facilities for 
healthy eating and good child care.

Poverty was the norm. Unlike some •	
other areas in Yemen there were no 
wealthy people or investors in the 
community.

14: Solutions for community health 
problems
Solutions identified by health providers 
included:

Repairing old facilities, furnishing the •	
newly built ones and finding conven-
ient places for counselling. 

Allocating a special room for IMCI •	
activities. 

Attaching pharmacies and laborato-•	
ries to health facilities.
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Training more health providers in •	
IMCI and providing refresher cours-
es. 

Improving the supervision mecha-•	
nisms.

Ensuring the supply of IMCI drugs •	
and necessary equipment and sup-
plies.

Ensuring an electricity generator and •	
water supply at the health facilities. 

Better integration between pro-•	
grammes relevant to children’s 
health. 

Strengthening the role of the com-•	
munity in supporting their health fa-
cilities.

Tackling the problem of girls’ educa-•	
tion. 

Discussion

The details emerging from this qualita-
tive exploration provide a broad vision 
of the context of IMCI implementation 
at the facility and community level. In 
the present study, the working environ-
ment at facilities was inadequate for 
providing IMCI services. Experience in 
other settings shows that when health 
providers return to their health facility 
after completing IMCI training, they 
are often faced with the realities of in-
adequate work environments. This is 
because the work environment of health 
providers often differs from the training 
setting, with shortages in personnel, 
drugs and supplies [12,13]. However, 
our situation went beyond even that 
and involved ruined buildings, no or 
inadequate rooms, a crisis in health per-
sonnel and lack of water and electricity. 
Lessons learnt from IMCI implementa-
tion in less-developed areas show that 
IMCI providers are sometimes placed 
in a difficult position in trying to support 
IMCI implementation, which suggests 
that IMCI guidelines are unrealistic in 
these areas [4]. Experience in India, for 
example, was  that more  support was 
required for the difficulties encountered 

to enable health providers to apply 
their new skills [12]. In fact, IMCI is 
not intended to be restrictive and lim-
ited to its original “presentation”; it is an 
umbrella for primary child health care, 
and is bound to evolve over the years to 
respond to needs in different situations 
[14]. Flexibility, frequent contacts, clear 
explanation of problems and searching 
for solutions can help bring higher level 
health personnel and IMCI implement-
ers closer together without jeopardizing 
IMCI objectives [2]. 

An important issue raised by most 
interviewed health providers was the 
heavy workload that resulted partly 
from the turnover and shortage in health 
personnel and partly from the “diverse” 
work executed by them. Unfortunately, 
much of this work was in activities not 
directly related to IMCI. Benefits could 
be gained if these work activities were 
IMCI-related, such as nutrition or repro-
ductive health services, which existed as 
separate vertical programmes. Akin to 
these findings, the IMCI analytic review 
found some examples of implementing 
IMCI in a less integrated manner [1]. 
This would dilute the expected benefits 
of the IMCI initiative, which aims to 
integrate the way health workers look 
at children while managing children’s 
conditions [15]. 

IMCI guidelines recommend that 
a follow-up visit should be made to all 
trainees within 4–6 weeks of training 
completion. Furthermore, supervisors 
should visit trained health providers at 
least once every 6 months and this visit 
should include case-management ob-
servations [16]. An Ethiopian study has 
shown that there was a loss of skills fol-
lowing training, which was exacerbated 
when follow-up was done later than 6 
months after training [17]. In India, bet-
ter case management was found among 
a group followed up 4–6 weeks after 
training than a group followed up later. 
In addition, health workers benefitted 
from frequent and regular supervision 
[12]. In contrast, supervision in IMCI 
in Lahej was far from ideal. 

There is no consensus in the litera-
ture on terminology for implementa-
tion and interventions to improve child 
health at the household and community 
level [18,19]. Our health providers were 
unable to identify what C-IMCI referred 
to. This might be expected according to 
evidence  from the global IMCI experi-
ence [6,7]. One reason for this situation 
is that IMCI implementation focuses 
on training of health providers and, to a 
lesser, extent on health system improve-
ment or community interventions 
[2,6]. In an analytic review of IMCI in 
6 countries, none of the countries were 
implementing all IMCI components in 
a full or an integrated manner [1]. 

Our findings also highlighted the is-
sue of linkages between health facilities 
and the communities they serve. Trust-
ing relations and close links between 
health facility and community is essen-
tial [19,20]. However, more difficult and 
more important is to bring care closer to 
children in the form of home visits and 
outreach activities in the health facil-
ity catchment area; yet this is regarded 
as the fastest way to scale up coverage 
with planned interventions [21]. In the 
present study, home visits and outreach 
activities were not universal and, when 
present, were complementing any defi-
ciencies in immunization and reproduc-
tive health services. Likewise, the local 
health councils and health committees 
varied widely in their role of connecting 
with the community, from unnoticeable 
to quite effective. Such variable roles 
may be attributed to faults in the early 
adoption of the community approach, 
such as poor understanding and readi-
ness of the community members’ role 
and responsibility for their health [20]. 

The philosophy behind C-IMCI is 
that many sectors influence the well-
being of families, including water and 
sanitation, education, income genera-
tion, food production and local govern-
ment. Therefore, alleviating illiteracy 
and poverty, providing clean water and 
generating income may all contribute 
to a community’s ability to assure and 
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sustain its health [13]. Interestingly, C-
IMCI has much in common with other 
strategies to promote economic and 
social development. However, it differs 
from these in one important respect: 
efforts are made to link development 
activities to specific key family prac-
tices.  For example,  improvements  in 
water supply and sanitation need to 
be followed by promotion of hygiene 
behaviours such as handwashing and 
safe water storage to ensure that these 
improvements contribute to better 
child health [20]. Unfortunately,  such 
a comprehensive understanding of C-
IMCI was not found among the visited 
health providers. Obviously, in the pres-
ence of so many unfavourable condi-
tions, great efforts are needed for formal 
interventions to have an impact on 
community practices and child health. 
However, many of the community 
factors are rooted in the overall socio-
economic and developmental  context 
of the community. Therefore, their 
alleviation requires long-term action 
from many stakeholders. Arguably, a 
well-functioning C-IMCI system could 
be very helpful [18,19]. 

Nonetheless, all health providers ap-
preciated the IMCI strategy and viewed 
it as a useful tool to manage sick children. 
In turn, this was reflected in improved 
behaviours by carers and, ultimately, a 
reported reduction in child morbidity 
and mortality, despite the lack of docu-
mented figures. Such improvements in 
performance are documented in studies 
from many countries [2,5,12,17,22,23]. 
The literature shows that IMCI has a 
substantial impact as it becomes better 
established and widespread [2,5–7]. 

However, others have pointed to the 
shortcomings of inadequate imple-
mentation of IMCI. Perhaps, the most 
important “inadequacy” is the failure to 
effectively implement C-IMCI while up-
grading the skills of health workers and 
improving the health system [2,3,6]. 

Strengths and limitations
The information for this study was part 
of the first study about IMCI implemen-
tation from the field in Yemen. Such 
information will help IMCI authorities 
and health decision-makers to identify 
the difficulties faced by IMCI provid-
ers that can seriously hinder successful 
implementation of IMCI and its poten-
tial impact on quality of care and child 
health outcomes. This is important in 
view of the accelerated pace of scaling-
up IMCI implementation in Yemen. 
However, some limitations of the study 
need to be addressed. As the study 
included only 1 Yemeni governorate 
implementing IMCI, the results may be 
prone to bias because the programme 
workers were also those who evaluated 
it. Only a very small sample of health 
providers were interviewed who met 
the inclusion criteria for the study and 
were available; many health providers 
were outside the study districts, either 
due to staff turnover or fulfilling other 
commitments in the period allocated 
for each district.

Conclusion

This qualitative exploration found a high 
appreciation of IMCI implementation 
and its impact on child health but only a 
vague understanding of C-IMCI among 

health providers. The gaps that IMCI in 
Lahej  experiences  in  terms of  ineffec-
tive community action and insufficient 
health system support will endanger 
the positive influence of IMCI unless 
deliberate actions are undertaken at 
various levels. At the community level, 
initiatives to support capacity-building, 
community involvement and under-
standing, and commitment of com-
munity members towards their health 
and the multisectoral partnership of 
various development stakeholders are 
of the utmost importance. In order 
to scale-up IMCI implementation to 
achieve the millennium development 
goal of reducing child mortality, health 
authorities should accord high priority 
to fostering: full integration of vertical 
programmes pertinent to child health; 
ways to ensure better human and mate-
rial resources; linkages between health-
facility initiatives and community-based 
initiatives; effective supervision; and 
monitoring and  learning  from experi-
ence, taking into account the realities of 
the working environments. Finally, at 
the academic level, practical steps to in-
troduce IMCI pre-service training into 
the medical and paramedical schools 
in Yemen and operational research on 
the Yemeni IMCI experience are highly 
recommended.
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Prevalence of overweight and obesity and associated 
risk factors in urban primary-school children in Babol, 
Islamic Republic of Iran
K.O. Hajian-Tilaki,1 P. Sajjadi 1 and A. Razavi 1

ABSTRACT Childhood obesity is a major public health problem globally because of changes in lifestyles. We 
assessed the prevalence of overweight/obesity and associated factors in urban schoolchildren in Babol in a cross-
sectional study of 1000 schoolchildren aged 7–12 years. Weight and height were measured and data on sports 
activities and leisure time physical activities were collected by questionnaire. Overweight/obesity were assessed 
by comparing body mass index (BMI) values to the BMI index for age and sex percentiles set by CDC, Atlanta. 
The prevalence of obesity and overweight was 5.8% and 12.3% respectively. The prevalence was significantly 
lower in girls compared with boys (age-adjusted OR = 0.69, 95% CI: 0.50–0.96) and higher among private-school 
educated children compared with public-school educated students (age adjusted OR = 2.17, 95% CI: 1.47–3.18). 
For each additional score of leisure time physical activity, the age-adjusted OR decreased significantly.
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إيران  مجهورية  بابول،  يف  اَلَضية  االبتدائية  املدارس  تالميذ  بني  اختطارمها  وعوامل  والسمنة  الوزن  زيادة  انتشار  معّدل 
اإلسالمية

كريم إله حاجيان تيلكي، بروين سجادي، علريضا رضوي

اء التغريات التي طرأت عىل أنامط  منة بني األطفال مشكلًة رئيسية من مشكالت الصحة العمومية عىل املستوى العاملي، من جرَّ اخلالصة: متّثل السِّ
7 و12 عامًا، بتقييم معدل انتشار زيادة الوزن  احلياة. وقد قام الباحثون من خالل دراسة مستعرضة شملت ألف تلميذ تـراوحت أعامرهم ما بني 
وجَلْمع  والطول،  بالوزن  اخلاصة  املعطيات  لقياس  استبياٌن  واسُتخدم  بابول.  يف  احلضية  املدارس  تالميذ  بني  معهام  املتـرافقة  والعوامل  منة  والسِّ
معلومات حول األنشطة الرياضية وسائر األنشطة البدنية التي متاَرس يف أوقات الفراغ. وقد أجري تقييم لزيادة الوزن والسمنة بمقارنة قَيم َمْنَسب 
كتلة اجلسم يف العينة املدروسة بَمْنَسب كتلة اجلسم يف الرشائح املئوية املقابلة له من حيث العمر واجلنس كام وضعها مركز مكافحة األمراض بأطلنطا. 
ال انتشار السمنة وزيادة الوزن 5.8% و 12.3% عىل التوايل. وكانت معدالت االنتشار يف الفتيات أقل منها يف الفتيان بصورة ُيْعَتدرُّ هبا إحصائيًا  وبلغ معدَّ
املدارس اخلاصة عن  االنتشار بني تالميذ  0.50-0.96(، يف حني زادت معّدالت   :%95 ثقة  0.69، فاصل  العمر =  لة وفق  املعدَّ )نسبة األرجحية 
لة وفق العمر = 2.17، فاصل ثقة 95%: 1.47-3.18(. ولقد لوحظ أنه مع كل درجة إضافية  مثيالهتا بني تالميذ املدارس العامة )نسبة األرجحية املعدَّ

لة وفق العمر بصورة ُيَْعَتد هبا إحصائيًا. للنشاط البدين الذي يامَرس يف أوقات الفراغ، تنخفض نسبة األرجحية املعدَّ

Prévalence de la surcharge pondérale, de l’obésité et des facteurs de risque associés chez des écoliers du 
primaire en environnement urbain à Babol (République islamique d’Iran)

RÉSUMÉ L’obésité de l’enfant est un problème de santé publique majeur dans le monde, en raison des 
modifications des modes de vie. Nous avons évalué la prévalence de la surcharge pondérale/de l’obésité et les 
facteurs associés chez des écoliers en environnement urbain à Babol, dans une étude transversale portant sur 
1000 enfants âgés de sept à douze ans. Les données relatives au poids et à la taille, aux activités sportives et aux 
activités physiques pendant le temps de loisirs ont été recueillies par questionnaire. La surcharge pondérale/
l’obésité ont été évaluées en comparant les valeurs de l’indice de masse corporelle à l’indice de masse corporelle 
en fonction des percentiles pour l’âge et le sexe définis par le CDC d’Atlanta. La prévalence de l’obésité et de 
la surcharge pondérale était de 5,8 % et 12,3 %, respectivement. La prévalence était significativement plus faible 
chez les filles par rapport aux garçons (OR ajusté sur l’âge = 0,69 ; IC à 95 % : 0,50–0,96) et plus importante chez 
les enfants des écoles privées par rapport à la prévalence dans les écoles publiques (OR ajusté sur l’âge = 2,17 ; IC 
à 95 % : 1,47–3,18). Pour chaque score supplémentaire d’activité physique pendant le temps de loisirs, l’OR ajusté 
sur l’âge diminuait considérablement. 
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Introduction

In the past decade, overweight and obes-
ity among children has become a major 
public health problem in developed and 
developing countries [1–3]. Adverse 
outcomes of overweight and obesity  
include psychological and physical 
effects during childhood and also 
increased risk of adult obesity, which 
is a major independent risk factor for 
cardiovascular diseases, diabetes, hyper-
tension and cancers [2]. 

The increasing rates are a result of 
changing lifestyles and industrializa-
tion with the associated increasing rate 
of television viewing and playing with 
computer games, consumption of high 
calorie and high fat foods coupled with 
low levels of energy expenditure in the 
form of low physical activity [3]. In the 
United States of America (USA), the 
average rates for overweight and obes-
ity among children have been reported 
to be 22% and 11% respectively, while 
in  the  state of Carolina,  it was 32.4% 
and 16.4% respectively [2]. Figures for 
overweight and obesity for Spain and 
Italy were 40%, and  for Canada 25.3% 
[4–6]. 

This epidemic of childhood over-
weight is worldwide; in particular some 
Middle East and Asian countries have 
documented a significant increasing rate 
in the past decade [7–12]. In the Islamic 
Republic of Iran it has been reported 
that the prevalence of overweight has 
been increasing in the country [13], but 
there is little published information.

There is an increasing rate of ur-
banization and changing lifestyles in 
the north of the Islamic Republic of 
Iran, which carries the risk of increased 
overweight and obesity in children. Be-
cause of the lack of information on the 
health status of school-aged children in 
the north of the country, this study was 
conducted to determine the prevalence 
of childhood obesity and overweight 
and the association with demographic, 
social and lifestyle factors.

Methods

This was a cross-sectional study with a 
sample of 1000 primary-school children 
aged 7 to 12 years living in urban areas 
of Babol, northern Islamic Republic of 
Iran  in 2006. The study proposal was 
approved by the research and ethical 
committee of Babol University of Medi-
cal Sciences and an informed consent 
was obtained from all parents prior to 
participation of children in the study.

Assuming 15% obesity/overweight 
[13] with  a  confidence  level  of  95% 
and maximum marginal error of about 
0.02,  the sample size was calculated as 
1000. A  cluster  sampling  techniques 
was  carried out with  20  schools  (11 
for girls and 9 for boys) of 100 as clus-
ters of equal  size of 50 subjects. At  the 
first  step of  sampling, 20 schools were 
selected by proportional probability 
using a systematic sampling technique 
based on the cumulative frequency of 
the total number of students in each 
school, both public and private for both 
sexes (i.e. giving more weight to schools 
with a greater number of students). In 
the second stage, within each selected 
school, for each grade, we randomly re-
cruited 10 healthy students aged 7–12 
years; thus, for 5 grades in each school, 
50 students were included.

Students with any organic health 
problems or  systemic disease were ex-
cluded. The students selected were in 
apparently good health, with no known 
systemic or debilitating conditions ac-
cording to the student health records 
for  the  annual  clinical  examination. 
There were no refusals to participate.

Interviews using the Baeke ques-
tionnaire were carried out in school by 
trained nursing students and school 
health care-givers. All the schools under 
study were covered for health care by 
the Ministry of Health and the Min-
istry of Education, and each student 
had health records which included 
demographic data that was updated an-
nually. For students of the 1st and 2nd 

grades, who were not able to answer the 
demographic data such as parents’ edu-
cation status, we also used information 
from the school health records. After an 
interview and a review of clinical exami-
nation records, height and weight were 
measured. Body weight was assessed 
using a digital Seca scale while the chil-
dren were wearing light clothing with 
no shoes. Standing height was meas-
ured without shoes using a portable 
stadiometer. The reliability of meas-
urements of height and weight were 
assessed by repeated measurements 
on the same student with an intra-class 
correlation coefficient of > 0.95. Body 
mass  index  (BMI) was  calculated  as 
weight (kg) divided by the square of the 
height (m) (kg/m2). The demographic 
and  lifestyle data,  in particular age,  sex, 
type of  school (public/private),  family 
size, birth order, parental educational 
level and occupation, number of hours 
of television watching and playing with 
computer games per day, were collected 
by interview and the review of students’ 
files. Data on sports physical activities 
and leisure time physical activities were 
collected with a standard Baecke ques-
tionnaire on a 5-point scale [14] and the 
activity indices were calculated using the 
Baecke  formula  [15]. Briefly,  activity/
sport intensity is divided into: low level 
with average energy expenditure 0.76 
MJ/h; middle level with average energy 
expenditure 1.26 MJ/h; and high  level 
with  average energy expenditure 1.76 
MJ/h. The sport  score was computed 
according to the formula, based on the 
intensity of the most frequent sport. 
The sport score was categorized on a 5 
point scales. The sport index was calcu-
lated as the average value for the sport 
score and 3 other related parameters of 
leisure time sport activity. In addition, 
the leisure time index was computed as 
average value of 4 parameters related to 
leisure time physical activity.

The reliability of the questionnaire 
was assessed in a pilot study that yielded 
a Cronbach-alpha  coefficient  > 0.90. 
Obesity, overweight and underweight 
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were categorized according to the BMI 
index for age and sex percentiles set by 
the Centers for Disease Control and 
Prevention [16] in which BMI ≥ 95th 
percentile was regarded as obese; 85th ≤ 
BMI < 95th percentile as overweight and 
BMI < 5th percentile as underweight; 
those with 5th ≤ BMI < 85th percentile 
were categorized as normal.

Statistical analysis
In statistical analysis, we used SPSS, 
version 16.0  software. We computed 
the chi-squared test for bivariate data 
analysis and also used a logistic regres-
sion analysis to estimate the crude and 
age-adjusted odds ratios (ORs) and 
95%  confidence  intervals  (CIs)  for 
overweight and obesity for different 
demographic and lifestyle factors. A P-
value < 0.05 was considered statistically 
significant.

Results

The mean age of the students was 9.3 
[standard deviation (SD) 1.5] years. Of 
the 1000 participants, 45% were male 
and 55% were  female. The means  for 
watching television and playing com-
puter games were 2.25 (SD 1.3) and 
0.32 (SD 0.66) hours per day  respec-
tively. The mean leisure time physical 
activity and sports activity scores were 
2.55  (SD  0.62)  and  2.88  (SD  0.72) 
respectively. Over half of the fathers 
of the children had an education level 
of high  school or higher; 20.7% had a 
university-level education while only 
1.8% were illiterate.

The mean BMIs (SD) for males and 
females were 16.8 (SD 3.4) kg/m2 and 
16.7 (SD 2.8) kg/m2 respectively; the 
difference was not statistically signifi-
cant but in both sexes the mean BMI in-
creased with age. Overall, the prevalence 
rates of obesity, overweight and under-
weight were  5.8%,  12.3%  and  13.5% 
respectively. The rate of obesity and 
overweight increased after age 8 years 
but this was not statistically significant. 

Table 1 shows that the prevalence of 
obesity and underweight was higher in 
males  than  females (8.8% versus 3.8% 
and 16.0% versus 11.8% respectively, P 
= 0.001).  In  females,  the prevalence of 
overweight increased with increasing 
age. The lowest obesity and overweight 
rates in females were 5.2% and 3.1% for 
girls aged 7 years.

Table 2 shows that the age-adjusted 
OR  for  overweight/obesity  was  sig-
nificantly lower in females than males 
(OR = 0.69, 95% CI: 0.51–0.96). Fam-
ily size was associated with overweight/
obesity, the higher the family size the 
lower  the odds of overweight/obesity 
but, birth order was not. Higher level of 
maternal education to university level 
was significantly positively associated 
with  overweight/obesity  compared 
with less educated and illiterate moth-
ers  (OR = 2.43; 95% CI: 1.01–5.96). 
However there was no significant as-
sociation with fathers’ education level. 
For the type of school, the prevalence of 
overweight/obesity was 2.17-fold (95% 
CI: 1.47–3.18) greater in students from 
private schools compared with those 
from public schools (P  < 0.001). Ad-
ditionally, there was an inverse relation 
between the risk of overweight/obesity 
and leisure time physical activity score. 
For each additional score of leisure time 
physical activity, the risk of overweigh/
obesity significantly decreased (age-
adjusted OR = 0.73, 95% CI: 0.56–0.96, 
P < 0.05) but  the association between 
sports activity  index and obesity/over-
weight was not statistically significant.

Discussion

The findings of the present study indi-
cate an overall prevalence  rate of 5.8% 
for obesity  and 12.3%  for overweight 
and 18.1%  for both obesity  and over-
weight in children aged 7–12 years 
living in urban areas in the north of the 
Islamic Republic of Iran. The preva-
lence of overweight/obesity was greater 
in private school students compared 

with public school students, while the 
prevalence of underweight was the op-
posite regarding type of school (data 
not shown in tables). The mean BMI for 
boys and girls was similar.

The results of our study are similar 
to the results reported from other geo-
graphic areas of the Islamic Republic 
of Iran. In a study in the west of the 
country, the prevalence of obesity in 
schoolchildren aged 7–12 years was 
9.9% [14].  In another study  in primary 
school girls in Tehran, the prevalence of 
overweight and obesity was 13.2% and 
7.7% respectively [13].

The prevalence of obesity and over-
weight in other parts of the worlds varies 
quite considerably. Some studies report 
higher  rates  than  ours.  For  example, 
Krassas et al. reported the prevalence of 
overweight  in 2001  in Greek children 
aged  6–10  years was  25.3%  [17].  In 
addition, Núñez-Rivas et al. in Costa 
Rica reported that the prevalence of 
overweight and obesity in children aged 
7–12 years was 34.5% and 26.2%  re-
spectively [18]. In Qatar the prevalence 
of overweight in boys was 28.6% and in 
girls was 18.9% [11] while  in Kuwait  it 
was 30.0%  in boys  and 31.8%  in girls 
[12]. In a study by Manzoli et al in 2005 
in Italy, the prevalence of overweight 
in students aged 6–16 years was 40.6% 
[19] and  in Spain  it was 40.0% [4].  In 
the USA, the prevalence of overweight 
and obesity among children has been 
reported  to be 22% and 11%  respec-
tively [2]. 

However some studies report simi-
lar or lower rates than ours. In India, the 
prevalence of overweight was reported 
as 10% among 10–15 year-olds [9], and 
in Turkish students aged 12–17 years 
this figure was 10.6% [8]. In a study by 
Zini et al. in Malaysian primary-school 
children aged 9–10 years  in 2005,  the 
prevalence of overweight and obesity 
was 16.3% and 6.3% respectively [10], 
which only is slightly higher than our 
rates. The differences seen in the results 
of these studies may be attributed par-
tially to the effect of genetic, lifestyle and 
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environmental factors, and variations 
in the age groups of the samples and 
because of different study methods and 
definitions of obesity and underweight 
across the various studies. The preva-
lence of overweight/obesity was greater 
than underweight, and this suggests 
that the Islamic Republic of Iran is in 
a transitional state of increasing child-
hood overweight and obesity, such as is 
happening in Middle Eastern and Asian 
countries because of changes in urbani-
zation and lifestyle in recent years.

In our study, because of the narrow 
age range studied (7–12 years), we did 
not observe a significant association be-
tween age and BMI status with respect 
to CDC standard percentiles for age 
and  sex. Nonetheless,  the prevalence 
of obesity and overweight in female 
children tended to increase significantly 
with age and the mean BMI tended 
to  increase with age  in both sexes.  In a 
study  in Mexican children aged 10–17 
years, the prevalence of obesity with 
respect to age varied from 9.2% to 14.7% 
and 6.8% to 10.6% in females and males 
respectively [20].

We found prevalence rates of obes-
ity and underweight were significantly 
greater in boys than girls. Similarly 
Krasass et al. found the prevalence of 
obesity was significantly higher in males 
than females [7], as did Langendijk et al. 
in northern Thailand among children 
aged 7–9 years [21]. In some published 
studies, the prevalence of obesity and 
underweight was similar in males and 
females [22] and in other studies these 
rates were greater in females [23]. The 
differences in pattern of obesity and 
underweight between the sexes may be 
explained by  the different patterns of 
growth with  respect  to age and sex,  to 
the different nutritional behaviour or to 
other lifestyle-related factors between 
the  two  sexes. The differences might 
in part be explained by different  study 
methods and definition of obesity and 
underweight across various studies. 

The association between obesity 
and overweight and fathers’ occupation 
and education was not statistically sig-
nificant in our study although the rates 
tended to be higher for those with 
higher than high-school education. On 

logistic regression analysis, the risk of 
obesity and overweight was significantly 
(2.2 times) higher in private school 
students compared with public school 
students. In contrast, the prevalence 
of underweight was more common in 
public school children. If registration 
of students in private schools is consid-
ered as a proxy for high socioeconomic 
status of their families, the risk of over-
weight and obesity is thus greater in 
children from a high socioeconomic 
background while the prevalence of un-
derweight is higher in families of lower 
socioeconomic status. These findings 
accord with previously published stud-
ies [24,25] that demonstrate the effect of 
socioeconomic factors on growth status 
of children. In relation to family size and 
birth order, the prevalence of overweight 
and obesity was lower in children with a 
family size of 5 or more. In addition, in 
only children (no siblings) the odds 
of obesity and overweight tended to 
be elevated. The association between 
family size and underweight was also 
observed in a study by Gur et al. among 
Turkish children [18].

Table 1 Prevalence of obesity, overweight and underweight by age and sex

Age (years) Underweight 
(BMI < 5th)

Normal 
(5th ≤ BMI < 85th )

Overweight 
(85th ≤ BMI < 95th )

Obese 
(BMI ≥ 95th)

No. % No. % No. % No. %

Males

7 12 15.8 46 60.5 13 17.1 5 6.6

8 9 12.9 50 71.4 6 8.6 5 7.1

9 9 12.5 42 58.3 12 16.7 9 10.9

10 20 24.4 47 57.3 8 9.8 7 8.5

11 6 9.8 42 68.9 5 8.2 8 13.1

12 8 20.5 24 61.5 6 15.4 1 2.6

Total 64 16.0 251 62.8 50 12.5 35 8.8

Females

7 8 8.3 80 83.3 5 5.2 3 3.1

8 15 14.3 78 83.3 6 5.7 6 5.7

9 14 12.4 78 74.3 15 13.3 6 5.3

10 9 8.3 76 70.4 19 17.6 4 3.7

11 13 9.8 95 71.4 22 16.5 3 2.3

12 12 26.7 26 57.8 6 13.3 1 2.2

Total 71 11.8 433 72.2 73 12.2 23 3.8

BMI = body mass index.
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The significant negative association 
between leisure time physical activity 
index and obesity/overweight as shown 
in this study has also been observed in 
studies from other countries [26–29]. 

However, the association between 
sport  activity  index  and  obesity  risk 
was not significant in our study. The 
lack of significant association between 
sport physical activity and obesity risk 

in our study may be due to uniformity 
of school programmes in sport physical 
activity for all students.

Our results do not show the factors 
examined to be the causes of overweight 
and obesity in children but they do 
demonstrate a significant association 
of these factors with overweight and 
obesity. A limitation of our study was 
the possibility of bias (interview bias 
and recall bias), especially with regard 
to television viewing, computer use and 
physical activity levels, which may affect 
the validity of the findings. However, 
we minimized such biases by similar 
instructions for the interviewers and 
by checking data with school records 
whenever the subjects were not able 
to answer in interview. Another limita-
tion was the lack of data with respect to 
dietary intake which may be an impor-
tant factor related to obesity and weight 
gain. We did not assess dietary intake 
because, given the cultural similarity, 
the uniformity of the diet in our urban 
area can be assumed, and also because 
this item is heavily subject to recall bias. 
In addition, since the lifestyle among 
children in rural areas might be different 
from those in urban areas, our findings 
can only be generalized to the children 
living in urban areas with similar age 
group, ethnic background and lifestyle.

In conclusion, a prevalence of over-
weight/obesity of 18.1%, while not as 
high as in some countries, suggests that 
the Islamic Republic of Iran may be 
in a nutritional and epidemiological 
transition process toward increasing 
childhood obesity, and that multiple 
strategies and interventions are war-
ranted  to prevent overweight/obesity-
related risk behaviour in school-aged 
children.
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Table 2 Crude and age-adjusted odds ratios (ORs) and 95% confidence interval 
(CI) of the risk of overweight and obesity according to demographic and lifestyle 
factors

Variable Crude OR (95% CI) Age-adjusted OR (95% CI)

Age group (years)

7 1.0 –

8 0.85 (0.46–1.55) –

9 1.65 (0.96–2.83) –

10 1.40 (0.81–2.42) –

11 1.27 (0.79–2.36) –

12 1.12 (0.55–2.28) –

Sex

Male 1.0 1.0

Female 0.70 (0.51–0.98)* 0.69 (0.50–0.96)*

Mothers’ education

Illiterate or primary level 1.0 1.0

Elementary level 2.34 (1.0–5.48)* 2.21 (0.94–5.21)

High school level 1.88 (0.82–4.34) 1.78 (0.77–4.12)

College level 1.60 (0.69–3.74) 1.51 (0.69–3.53)

University level 2.43 (1.01–5.90)* 2.45 (1.01–5.96)*

Fathers’ education

Illiterate or primary level 1.0 1.0

Elementary level 1.33 (0.57–3.1) 1.20 (0.51–1.83)

High school level 1.09 (0.48–2.46) 0.98 (0.43–2.23)

College level 1.42 (0.63–3.130 1.28 (0.57–2.91)

University level 1.62 (0.71–3.62) 1.51 (0.66–3.46)

Family size

≤ 3 1.0 1.0

4 0.84 (0.53–1.33) 0.77 (0.48–1.23)

5 0.55 (0.32–0.95) 0.51 (0.29–0.88)*

≥ 6 0.64 (0.33–1.26) 0.59 (0.30–1.17)

Birth order

1 1.0 1.0

2 0.89 (0.62–1.28) 0.90 (0.63–1.29)

3 0.67 (0.40–1.14) 0.68 (0.40–1.16)

≥ 4 0.72 (0.35–1.47) 0.72 (0.35–1.48)

Type of school

Public 1.0 1.0

Private 2.14 (1.46–3.13)*** 2.17 (1.47–3.18)***

Leisure time physical activity 
index (each additional score) 0.78 (0.60–1.02) 0.73 (0.56–0.96)*

Sport activity index (each 
additional score) 1.12 (0.89–1.41) 1.13 (0.91–1.42)

*P < 0.05; ***P < 0.001.
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Comparison of plaque removal efficacy of new and 
3-month-old toothbrushes in children
B. Malekafzali,1 M. Biria,1 N. Tadayon2 and H. Abbasi3

ABSTRACT  The cost of replacing toothbrushes at frequent intervals may be prohibitive in underdeveloped 
countries. The objective of this study in Tehran was to compare the plaque removal efficacy of new and 3-month-
old toothbrushes in children. In a randomized, crossover study, 93 children aged 7–9 years old received a new 
manual toothbrush to use twice per day for 3 months. Plaque scores were measured using the modified Quigley–
Hein plaque index after children had brushed for 60 seconds with either a new or their used toothbrush. Bristle 
wear of worn brushes was assessed by measuring brushing surface areas on digital images. Compared with new 
brushes in the same subjects, no statistically significant differences were found for plaque score reductions for 
3-month-old toothbrushes exhibiting various degrees of wear. Worn toothbrushes are equally effective as new 
ones for children.
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ة ثالثة أشهر  مقارنة ملدى الكفاءة يف نزع اللوحيات السنية يف األطفال بني الـَمَساويك اجلديدة وتلك املستخدمة مدَّ
هبشته ملك أفضيل، مينا يب ريا، نيكو َتَديرُّن، هوشيار عبايس

التي  الدراسة  النامية. وهتدف هذه  البلدان  حُيَتَمل يف  الـَمَساويك )ُفَرش األسنان( عىل فتـرات متكررة أمرًا ال  اخلالصة: قد تكون تكلفة استبدال 
ة ثالثة أشهر. وهي دراسة  أجرَيت يف طهران إىل مقارنة مدى الكفاءة يف نزع اللوحيات السنية يف األطفال بني املساويك اجلديدة وتلك املستخدمة مدَّ
عشوائية مستعرضة أجرَيْت عىل 93 طفاًل تـراوحت أعامرهم ما بني سبع وتسع سنوات تلقى كلٌّ منهم سواكًا )فرشاة أسنان( يدويًا جديدًا الستخدامه 
مرتني يوميًا ملدة ثالثة أشهر. ثم قيست أحراز اللوحيات باستخدام َمْنَسب كويغيل هاين للوحيات Quigley-Hein plaque index بعد قيام األطفال 
قياس سطوح  )الفرشاة( من خالل  َواك  السِّ أطراف  ف  اهتـراء وتقصرُّ ثانية. كام قيس   60 ملدة  اجلديد وإما سواكهم اخلاص  َواك  السِّ باستخدام  إما 
املساويك  السنية بني  اللوحيات  انخفاض معدالت  ُيْعَتدرُّ هبا إحصائيًا يف  أية اختالفات  املقارنة  الرقمية. ومل تكشف  الصور  كة عىل  الـُمَسوَّ األسنان 
اجلديدة وبني تلك التي مىض عليها ثالثة أشهر وتعّرضت ملستويات متباينة من االهتـراء. أي إن للمساويك )ُفَرش األسنان( املهتـرئة أو الَقِصيفة 

األطراف التي يستخدمها األطفال نفس فعالية املساويك اجلديدة. 

Comparaison de l’efficacité des brosses à dents neuves et des brosses à dents utilisées depuis trois mois 
pour l’élimination de la plaque dentaire chez l’enfant

RÉSUMÉ Le coût de remplacement des brosses à dents à intervalles rapprochés peut être prohibitif dans les pays 
en développement. L’objectif de la présente étude, conduite à Téhéran, était de comparer l’efficacité des brosses 
à dents neuves et des brosses à dents utilisées depuis trois mois pour l’élimination de la plaque dentaire chez 
l’enfant. Dans une étude randomisée croisée, 93 enfants âgés de sept à neuf ans ont reçu une nouvelle brosse 
à dents manuelle à utiliser deux fois par jour pendant trois mois. Les scores de plaque dentaire ont été mesurés 
à l’aide de l’indice de plaque de Quigley-Hein modifié, après un brossage de 60 secondes par l’enfant, soit 
avec une brosse à dents neuve, soit avec une brosse à dents usagée. L’usure des brosses à dents utilisées depuis 
trois mois a été évaluée en mesurant la superficie des zones brossées au moyen d’images numérisées. Aucune 
différence statistiquement significative n’a été observée entre les brosses à dents utilisées depuis trois mois ayant 
des degrés d’usure variés et les brosses à dents neuves, pour la réduction des scores de plaque dentaire chez les 
mêmes enfants. Les brosses à dents utilisées depuis trois mois ont donc une efficacité équivalente aux brosses à 
dents neuves chez l’enfant.
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Introduction

Good oral hygiene is essential for pre-
venting dental caries and gingivitis and 
it is well acknowledged that effective 
daily removal of plaque biofilm plays a 
central role in maintaining oral health 
[1,2]. Of all the oral hygiene methods 
available, mechanical plaque removal 
with a manual toothbrush remains the 
primary method of maintaining good 
oral hygiene and the most affordable 
method for the majority of the popula-
tion [3,4].

The American Dental Association 
continues to emphasize the need for 
replacing toothbrushes every 3 to 4 
months in order to optimize plaque 
removal [5]. Children’s toothbrushes 
often need to be replaced more fre-
quently. However, given that replacing 
toothbrushes frequently may be pro-
hibitively expensive  in underdeveloped 
countries, an evaluation of its real im-
portance deserves attention. Typically, 
both in vitro [6] and in vivo studies in 
adults  [7] have been conducted  to ex-
amine the proposed superiority of a 
new toothbrush. While some authors 
found a reduced capacity of worn tooth-
brushes [6,7], others reported that there 
was no significant difference between 
new and worn  toothbrushes  [8–10]. 
However, studies involving adults may 
not be directly applicable to children 
as  children’s poorer manual dexterity 
may result in a different pattern and rate 
of bristle wear. Only 1 study to date 
has examined the effects of toothbrush 
wear on plaque removal efficiency in 
children [11]. This crossover trial found 
no significant differences between new 
and 14-month-old toothbrushes with 
regard to plaque removal capacity. Since 
the toothbrushes were heavily worn, the 
grading of toothbrush wear was not 
performed in that study.

Given the inconclusive evidence 
about the relationship between tooth-
brush wear and plaque removal, espe-
cially in children, the primary goal of 
this study in the Islamic Republic of Iran 

was to investigate whether 3-month-old 
toothbrushes are as effective as new ones 
in terms of plaque removal in children. 
Other analyses included the assessment 
of the relationship between toothbrush 
wear and plaque removal efficiency.

Methods

Study population
This single-blinded, randomized, crosso-
ver trial was conducted over a 3-month 
period between August and October 
2009. The protocol was  approved by 
the ethics review committee of Shahid 
Beheshti University of Medical Sci-
ences, and written informed consent 
was obtained from parents prior to the 
commencement of the study. All the 
parents accepted for their children to 
participate in the study.

The sample size for this study was 
based on a previous comparative tooth-
brush study [11]. We randomly selected 
3 primary schools in Tehran and 93 
7–9-year-old children were recruited. 
For inclusion, subjects were required 
to have all central permanent incisors, 
upper lateral permanent incisors and 
all permanent first molars. These teeth 
had to be caries-free and without res-
torations on  the  facial,  lingual/palatal 
or proximal  surfaces. Participants were 
excluded  if  they  were  wearing  oral 
prostheses, orthodontic brackets or 
appliances. Other  reasons  for  exclu-
sion included any physical limitations 
that might compromise normal tooth 
brushing technique, and evidence of 
neglected oral hygiene.

Study protocol
Each child was issued with a new 
toothbrush (Clinic Junior, Jordan) and 
given instructions on correct cleaning 
technique. They were instructed to use 
the allocated toothbrush exclusively for 
the next 3 months,  twice per day. The 
toothbrush specifications were as fol-
lows: length, 128 mm; 9 rows of bristles; 
27 tufts; mean 24 [standard deviation 

(SD) 1] monofilaments per tuft; height 
of monofilaments = 10 mm; and diam-
eter of filaments = 0.3 mm.

At the end of the 3-month period, 
the used toothbrushes were returned 
in containers to prevent accidental dis-
tortion of the bristles during transport. 
Children were referred for 2 plaque 
assessment visits. They were asked to 
refrain from all oral hygiene procedures 
for 48 h and from eating, drinking and 
chewing gum for 4 h prior to each study 
visit. Following the measurement of 
the pre-brushing plaque scores at each 
visit, children were randomly allocated 
either a new toothbrush or their own 
used toothbrush. A measured amount 
of toothpaste (Crest Cavity Protection, 
Procter & Gamble) was then placed 
on the toothbrush from a monojet  
syringe and children were instructed to 
brush without a mirror  for 60  s. After 
completion of brushing, the children 
rinsed with 20 mL of water for 20 s and a 
post-brushing plaque examination was 
performed. 

Subjects used their usual method of 
oral hygiene for a brief washout period 
(2 weeks). At the second plaque assess-
ment visit, identical procedures were 
followed,  except  that  the  toothbrush 
allocation was reversed.

Plaque scoring
Subjects swished with disclosing tablets 
(Eviplac, Biodinamica Quim) for 1 min 
and plaque was scored on each of the 
10 test teeth on the buccal and lingual/
palatal  surfaces (i.e.  a  total of 20  sites) 
using Turesky et al.’s [12] modification 
of  the Quigley and Hein plaque  index 
(TQHPI). Scoring was as follows: 0 = no 
plaque/debris;  1  =  separate  flecks  of 
plaque at the cervical margin of the tooth; 
2 = a thin continuous band of plaque (≤ 1 
mm) at the cervical margin; 3 = a band of 
plaque wider than 1 mm but covering 
< one-third of the crown of the tooth;  
4 =  covering ≥  one-third but < two-
thirds of the crown of the tooth; and  
5 = plaque covering ≥ two-thirds of the 
crown of the tooth.
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All plaque scoring was performed by 
the same examiner (H.A.), who was cali-
brated for plaque scoring before com-
mencement of the study and was blind 
to the baseline score and the treatment 
group assignments. Reproducibility of 
plaque  scoring was  92.4% when  the 
examiner was re-scored on 7 randomly 
selected sites.

Toothbrush wear
Toothbrush wear was assessed by 
measurement of the brushing surface 
area. Standardized digital photographs 
of each toothbrush were obtained and 
were downloaded onto a computer. 
The outline of the brushing surface area 
on each of the bitmapped images was 
traced and the surface area within the 
outline was determined using National 
Institutes of Health imaging software. 
Reproducibility of the tracing proce-
dure was assessed by preparing 20 trac-
ings of each of 5 brush heads selected 
randomly and calculating the mean and 
SD for each brushing surface area.

Analysis
Plaque scores  for buccal,  lingual/pala-
tal and total surfaces obtained in each 
subject were recorded at baseline and 
following brushing. The differences 

between pre- and post-brushing scores, 
expressed  as percentage  reduction  in 
plaque score, were used for paired t-test 
comparisons. All analyses were per-
formed using SPSS, version 15. Efficacy 
analysis was based on a 95% (2-sided) 
confidence interval (CI) with a 5% sig-
nificance level. Correlations between 
bristle wear of the 3-month-old tooth-
brushes and plaque removal efficiency 
for  buccal  or  lingual/palatal  surfaces 
were analysed using Pearson correla-
tion coefficient. The level of significance 
was considered as P < 0.05.

Results

A total of 93 children (all male, aged 
7–9 years) completed the study. Using 
paired t-test, the difference between 
pre-brushing plaque scores for new and 
worn toothbrushes were not statistically 
different (P = 0.28). The percentage re-
duction in plaque score achieved when 
brushing with the new toothbrushes 
did not differ significantly from those 
achieved with the 3-month-old tooth-
brushes for any of the tooth surfaces 
(Table 1). Both the new and 3-month-
old toothbrushes reduced plaque scores 
significantly more on buccal surfaces 

than  on  lingual/palatal  surfaces.  For 
new toothbrushes the scores were 
63.7% versus 50.3%; (13.4% difference; 
95% CI: 10.3%–16.5%, P < 0.001);  for 
3-month-old toothbrushes scores were 
63.1% versus 49.1% (14.1% difference; 
95% CI: 11.3%–16.9%, P < 0.001).

The 3-month-old  toothbrushes ex-
hibited increased brushing surface areas 
ranging from 0.03% to 90.8%. The mean 
increase in the brushing surface areas of 
the worn toothbrushes was 21.7 (SD 
14.8). The coefficient of variation for  
the tracing procedure was 2.8%. 

The effect of toothbrush wear on 
plaque removal was investigated by 
assessing percentage plaque score re-
ductions achieved with toothbrushes 
exhibiting  varying degrees of wear  in 
comparison with the plaque score re-
ductions achieved by the same patients 
using new toothbrushes. No significant 
differences in percentage plaque score 
reductions were found between new 
toothbrushes and 3-month old tooth-
brushes  exhibiting  various degrees of 
wear (Table 2). 

Pearson correlation tests showed 
plaque removal efficiency of the 
3-month-old toothbrushes did not 
decrease with increasing bristle wear 

Table 1 Pre- and post-brushing plaque scores for different tooth surfaces using new or 3-month old toothbrushes (n = 93 
children)

Variable Plaque score Difference in % plaque score 
reduction (95% CI),  

new versus old brush

P-value

New brush Worn brush

Mean SD Mean SD

Buccal surfaces

Pre-brushing 29.7 4.6 29.4 4.4

Post-brushing 10.6 3.0 10.8 2.9

% reduction 63.7 10.4 63.1 8.9 0.6 (–0.9 to 2.1) 0.44

Lingual/ palatal surfaces

Pre-brushing 27.5 4.8 27.1 4.5

Post-brushing 13.7 3.5 13.8 3.4

% reduction 50.3 9.2 49.1 9.7 1.3 (–0.1 to 2.7) 0.08

All surfaces

Pre-brushing 28.6 4.8 28.2 4.6

Post-brushing 12.1 3.6 12.3 3.5

% reduction 57.0 11.9 56.1 11.7 0.9 (–0.1 to 2.0) 0.08

SD = standard deviation; CI = confidence interval.
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for either buccal surfaces (r  =  0.162,  
P  = 0.122) or  lingual/palatal  surfaces  
(r = –0.067, P = 0.525) (Figure 1).

Discussion

Regular removal of plaque from all 
tooth surfaces is paramount for the 
maintenance of healthy oral tissue, and 
the manual toothbrush is the principal 
device for home care plaque removal 
[13]. Once bristles become worn, it has 
been assumed on the basis of in vitro and 
in vivo studies that toothbrushes have a 
reduced capacity to remove plaque and 
require replacement [6,7]. However, 
evidence from more recent studies in-
dicates that bristle wear of toothbrush 
may not impede the effectiveness of 
plaque removal [14]. Given the eco-
nomic situation in underdeveloped 
countries, clinical studies are crucial for 

establishing the relative merits of replac-
ing toothbrushes in children.

We concluded that 3-month-old 
brush heads were as effective as new 
brush heads in the hands of school-
children even when the toothbrushes 
displayed marked wear. This crossover 
study consisted of 48 h of plaque ac-
cumulation after which the participants 
brushed for 1 minute either with new 
or worn toothbrushes. This design fa-
cilitated the exclusion of patient-related 
factors such as brushing force and style, 
and allowed a reliable comparison of the 
plaque-removing capacity of new versus 
worn brushes in the same patient. Typi-
cally, 48 h of oral hygiene abstinence are 
used to test the efficacy of toothbrushes 
[14,15]. Biofilm thickness increases 
only slightly between 24 and 48 h of 
plaque accumulation, but the structure 
changes to dense [16]. During each 
visit, participants used their assigned 

brushes for 1 min, which broadly rep-
resents the average brushing time in the 
general population [17].

A key factor in assessing the rela-
tive plaque removal performance of 
different toothbrushes is the ability to 
quantify the amount and distribution 
of plaque on tooth surfaces before and 
after brushing [13]. In this study, the 
plaque removal effectiveness of tooth-
brushes was expressed as mean percent-
age plaque score reductions according 
to the TQHPI. This index is recognized 
as a reliable index for measuring plaque 
removal after toothbrushing [18]. Our 
findings showed a wide variation in the 
brushing surface areas of the 3-month 
old toothbrushes, with surface area in-
creases  ranging  from 0.3%  to  90.8%. 
The greater variation in bristle wear that 
has been identified in previous studies 
of manual toothbrushes [10,14] may be 

Table 2 Plaque score reductions using new or 3-month old toothbrushes in the same subjects according to increases in 
brushing surface area of brushes (n = 93 children)

BSA increase (%) No. Plaque score Difference in mean scores 
(95% CI), new versus old 

brush 

P-value

New brush Worn brush

Mean SD Mean SD

0.03–9.9 21 57.7 11.0 56.2 12.0 1.5 (–0.1 to 3.0) 0.06

10–39.9 65 56.1 11.5 56.5 11.8 0.3 (–0.9 to 1.6) 0.61

40–90.8 7 58.2 13.8 57.6 12.2 0.6 (–1.9 to 3.1) 0.61

BSA = brushing surface areas; SD = standard deviation; CI = confidence interval

Figure 1 Percentage plaque score reductions achieved with 3-month-old toothbrushes in relation to the increase in the 
brushing surface areas of each toothbrush (n = 93 children) (A = buccal surfaces; B = lingual/palatal surfaces)
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due to greater toothbrushing forces in 
adult subjects.

In this study, the grading of brush 
head wear was objectively assessed by 
digitally measuring the brushing surface 
area of the worn heads in a reproducible 
and accurate manner. It was found that 
even  those brushes exhibiting marked 
wear were no less effective than new 
toothbrushes in reducing plaque scores. 
These results confirm the findings of 
previous studies reporting that the 
capacity of 3-month-old brushes to re-
move plaque is not related to toothbrush 
wear [8,9]. Sforza et al. reported that 
plaque scores and gingival indices were 
no different in university students who 
changed their toothbrushes monthly 
compared with those who used the same 
brush for the entire 3 months of the 
study [8]. They confirmed the findings 
of Daly et al. that increased toothbrush 
wear was not associated with worsening 
plaque scores [9]. These observations 
suggest that plaque control is not de-
pendent only on toothbrush wear and it 
is rational to suppose that other factors 
may be influential, such as brushing 
time or pressure [8].

In contrast, some studies demon-
strated that worn toothbrushes have less 
capacity to remove plaque compared 
with those less worn [6,7,19]. Warren 
et al. subjected new toothbrushes to a 
laboratory wear machine to simulate 3 
months of clinical toothbrush use [6]. 
They found that a worn toothbrush was 
less effective than a new toothbrush for 
plaque removal and control of gingivitis. 
However, artificially worn toothbrushes 

do not model natural wear well and 
are therefore not necessarily clinically 
relevant tools in studies on plaque 
removal efficacy [11]. Conforti et al. 
instructed subjects to use manual or 
powered toothbrushes twice per day for  
3 months and found that worn brushes 
were less efficient for plaque removal 
than new brushes [7]. They recom-
mended that toothbrushes be replaced 
regularly before bristle wear becomes 
excessive. However,  they  used  adult 
subjects, and the results may not ap-
ply to children. In the only other study 
investigating the effect of toothbrush 
age and wear on plaque removal in chil-
dren, van Palenstein Helderman et al. 
instructed 7- and 8-year-old children to 
brush daily after lunch in a school-based 
toothbrushing programme [11]. After 
14 months the effect of toothbrush wear 
on plaque removal was investigated. 
However, they could not assess tooth-
brush wear, since no clear variation was 
apparent in bristle-matting of old tooth-
brushes. Encouraged by such results, we 
conducted a comparative clinical study 
to verify whether those results would 
hold for children in an age group similar 
to that at which many prevention pro-
grammes are directed.

It has been shown that young chil-
dren have manual dexterity difficulties 
in brushing lingual surfaces of teeth 
[20]. This was confirmed in the present 
study, with the higher mean percentage 
plaque removal achieved at the buc-
cal sites and the lower from the lingual 
sites regardless of whether a new or a 
3-month-old toothbrush was used.

The question remains about the 
level of plaque removal that should be 
reached in respect to prevention of car-
ies and gingivitis within 1 session of oral 
hygiene [15]. Nevertheless the level 
of plaque removal presented by both 
new and old toothbrushes in this study 
seems to be inadequate from the clini-
cal point of view. It is possible that the 
low percentage plaque score reductions 
were influenced by subjects brushing 
without a mirror. However, it must be 
emphasized that this study was con-
ducted with 7–9-year-old children, who 
may not have adequate toothbrushing 
technique [21,22].

Th e  r e s u l t s  f r o m  t h i s  s t u d y 
provide further data in support of 
the hypothesis that a worn tooth-
b r u s h  i s  n o  l e s s  e ffi c i e n t  w i t h  
respect to plaque removal than a new 
brush. These results are important from 
a public health point of view, especially 
in developing countries, where the dis-
semination of preventive techniques 
that are low cost is fundamental. 

Considering the paucity of stud-
ies on this issue, further investigations 
should be performed to establish the ap-
propriate time interval before needing 
to discard children’s toothbrushes.

Acknowledgements

This paper has been entirely drawn up 
from an undergraduate thesis which 
was successfully completed by Dr H. 
Abbasi under the supervision of Dr B. 
Malekafzali.

References

Löe H. Oral hygiene in the prevention of caries and periodon-1. 
tal disease. International Dental Journal, 2000, 50:129–139. 

Axelsson P, Nystrom B, Lindhe J. The long-term effect of a 2. 
plaque control program on tooth mortality, caries and perio-
dontal disease in adults. Results after 30 years of maintenance. 
Journal of Clinical Periodontology, 2000, 31:749–757. 

Haffajee AD et al. Efficacy of manual and powered toothbrush-3. 
es (II). Effect on microbiological parameters. Journal of Clinical 
Periodontology, 2001, 28:947–954. 

Das UM, Singhal P. Tooth brushing skills for the children aged 4. 
3–11 years. Journal of the Indian Society of Pedodontics and Pre-
ventive Dentistry, 2009, 27:104–107. 

ADA Division of Communications. For the dental patient. 5. 
Toothbrush care, cleaning and replacement. Journal of the 
American Dental Association, 2006, 137:415. 

Warren PR et al. A clinical investigation into the effect of 6. 
toothbrush wear on efficacy. Journal of Clinical Dentistry, 2002, 
13:119–124. 

Book 17-2.indb   119 1/26/2011   2:19:28 PM



EMHJ  •  Vol. 17  No. 2  •  2011 Eastern Mediterranean Health Journal
La Revue de Santé de la Méditerranée orientale

120

Conforti NJ et al. An investigation into the effect of three 7. 
months’ clinical wear on toothbrush efficacy: results from 
two independent studies. Journal of Clinical Dentistry, 2003, 
14:29–33. 

Sforza NM et al. Plaque removal by worn toothbrush. 8. Journal of 
Clinical Periodontology, 2000, 27:212–216. 

Daly CG, Chapple CC, Cameron AC. Effect of toothbrush wear 9. 
on plaque control. Journal of Clinical Periodontology, 1996, 
23:45–49. 

Tan E, Daly C. Comparison of new and 3-month-old tooth-10. 
brushes in plaque removal. Journal of Clinical Periodontology, 
2002, 29:645–650. 

van Palenstein Helderman WH et al. Plaque removal by young 11. 
children using old and new toothbrushes. Journal of Dental 
Research, 2006, 85:1138–1142. 

Turesky S, Gilmore ND, Glickman I. Reduced plaque formation 12. 
by the chloromethyl analogue of victamine C. Journal of Peri-
odontology, 1970, 41:41–43. 

Cugini M, Thompson M, Warren PR. Correlations between 13. 
two plaque indices in assessment of toothbrush effectiveness. 
Journal of Contemporary Dental Practice, 2006, 7:1–9. 

Hogan LME, Daly CG, Curtis BH. Comparison of new and 14. 
3-month-old brush heads in the removal of plaque using a 
powered toothbrush. Journal of Clinical Periodontology, 2007, 
34:130–136. 

Pelka AK et al. Professional brushing study comparing the ef-15. 
fectiveness of sonic brush heads with manual toothbrushes: 
a single blinded, randomized clinical trial. Clinical Oral Inves-
tigations, 2010, doi:10.1007/s00784-010-0411-0 [epub ahead 
of print]. 

Zaura-Arite E, van Marle J, ten Cate JM. Conofocal microscopy 16. 
study of undisturbed and chlorhexidine-treated dental biofilm. 
Journal of Dental Research, 2001, 80:1436–1440.

Creeth JE et al. The effect of brushing time and dentifrice on 17. 
dental plaque removal in vivo. Journal of Dental Hygiene, 2009, 
83:111–116. 

Robinson PG et al. Manual versus powered toothbrushing for 18. 
oral health. Cochrane Database of Systematic Reviews, 2005, 
18:CD002281.

Muller-Bolla M et al. Manual toothbrush wear and conse-19. 
quences on plaque removal. Journal of Clinical Dentistry, 2007, 
18:73–78. 

Livny A et al. Oral health promotion for schoolchildren—eval-20. 
uation of a pragmatic approach with emphasis on improving 
brushing skills. BMC Oral Health, 2008, 8:4. 

Sundell SO, Klein H. Toothbrushing behavior in children: a 21. 
study of pressure and stroke frequency. Pediatric Dentistry, 
1982, 4:225–227. 

Unkel JH et al. Toothbrushing ability is related to age in chil-22. 
dren. ASDC Journal of Dentistry for Children, 1995, 62:346–348. 

Manual for the health care of children in humanitarian emergencies

The objective of the Manual for the health care of children in humanitarian emergencies is to provide comprehensive 
guidance on child care in emergencies. Existing guidelines, such as IMCI, assume a functioning health system that 
facilitates the referral of children, which may not be available in emergency situations. So this manual also includes the 
initial management of severe conditions. It was also realized that existing manuals do not cover injuries, burns, neonatal 
illness, psychosocial problems etc, which are considered of high priority in emergency settings. These are addressed as 
well as issues on mental health, psychosocial support and common preventive interventions such as immunization.

Each chapter summarizes the main ways of diagnosis, treatment and prevention using flow charts. The flow charts are 
arranged in such a way that they can be enlarged for use as job aids/wall charts, or for modular training at convenient 
times on the management of each condition. 

The manual can be accessed at: 
http://www.who.int/child_adolescent_health/documents/9789241596879/en/index.html
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Impact of an educational leaflet on parents’ 
knowledge and awareness of children’s orthodontic 
problems in Shiraz
M. Oshagh,1 S. Momeni Danaei,1 Y. Ghahremani,1 N. Pajuhi 1 and S. Ghodsi Boushehri 1

ABSTRACT Raising parents’ awareness about dentofacial malocclusions is important for avoiding delays in 
seeking treatment. The aim of the present research was to assess the impact of an educational leaflet on parent’s 
knowledge and awareness of orthodontic malocclusion in children. Parents of 533 7–9-year-old schoolchildren 
were randomized into a leaflet group who received an educational leaflet and a control group with no leaflet. Pre-
and post-intervention test scores on a questionnaire about orthodontic problems were compared. Differences 
between post- and pre-test scores were significantly higher in the leaflet group than the control group for the total 
score and the domain on general awareness of orthodontic problems. Scores on the domain of knowledge of 
referral intervals did not differ significantly. Information leaflets may be useful for increasing parents’ awareness 
of orthodontic problems in children.

1Shiraz Orthodontic and Educational Research Centre, Department of Orthodontics, Faculty of Dentistry, Shiraz University of Medical Sciences, 
Shiraz, Islamic Republic of Iran (Correspondence to S. Momeni Danaei: momenish@sums.ac.ir). 
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أثر النرشات التثقيفية عىل معارف األباء وإدراكهم ملشكالت تقويم األسنان يف أطفاهلم يف شرياز
اق، شهالمومني دانايي، ياسمني قهرماين، ندا بزوهي، سحر قديس بوشهري مرتىض ُعشَّ

اخلالصة: ُتَعدرُّ توعية اآلباء بسوء اإلطباق السني الوجهي أمرًا عىل درجة كبرية من األمهية لتجنب التأخري يف التامس املعاجلة. واهلدف من الدراسة 
احلالية هو تقييم أثر النرشات التثقيفية عىل معارف اآلباء وإدراكهم لسوء اإلطباق السني يف األطفال. وقد قام الباحثون بتقسيم 533 من آباء تالميذ 
املدارس الذين تـراوحت أعامرهم ما بني سبع وتسع سنوات، بصورة عشوائية، إىل جمموعتني، تلّقت إحداها نرشة تثقيفية، واألخرى كانت جمموعة 
تقويم  استبيان حول مشكالت  وبعدها من خالل  املداخلة  قبل  أجري  الذي  االختبار  بني درجات  مقارنة  أجرَيت  ثم  أية نرشات.  تتلق  مل  شاهدة 
األسنان، وكانت االختالفات كبرية بدرجة ُيْعَتدرُّ هبا إحصائيًا بني االختبارين بني املجموعة التي تلّقت النرشة التثقيفية عنها يف املجموعة الشاهدة. من 
ل فروقًا ُيْعَتدرُّ هبا. واستنتج الباحثون أن  حيث الوعي العام بمشكالت تقويم األسنان. أما الدرجات اخلاصة باملعارف حول فتـرات اإلحالة فلم تسجِّ

املعلومات التي تقدمها النرشات التثقيفية يمكن أن تفيد يف االرتقاء بمستوى وعي اآلباء بمشكالت التقويم يف أطفاهلم. 

Impact d’un dépliant éducatif sur les connaissances des parents concernant les problèmes orthodontiques 
de l’enfant et sur leur sensibilisation en la matière à Chiraz

RÉSUMÉ Sensibiliser les parents aux malocclusions dentaires est important pour éviter des retards dans le 
recours aux soins. La présente recherche visait à évaluer l’impact d’un dépliant éducatif sur les connaissances 
des parents concernant la malocclusion dentaire de l’enfant et sur leur sensibilisation en la matière. Les parents 
de 533 écoliers âgés de sept à neuf ans ont été randomisés, soit dans un groupe recevant un dépliant éducatif, 
soit dans un groupe ne recevant pas de dépliant. Les scores précédant et suivant l’intervention issus des 
questionnaires sur les problèmes orthodontiques ont été comparés. Les différences entre les scores précédant 
et suivant l’intervention étaient significativement plus marquées dans le groupe ayant reçu un dépliant éducatif 
par rapport au groupe témoin, pour le score total et pour la sensibilisation aux problèmes orthodontiques en 
général. Les scores pour les connaissances portant sur les intervalles jusqu’à l’orientation-recours n’étaient pas 
très différents. Les dépliants d’information peuvent être utiles pour renforcer la sensibilisation des parents aux 
problèmes orthodontiques de l’enfant.
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Introduction

In recent years, the main emphasis in 
dentistry has shifted from treatment 
and repair of damage to prevention of 
disease, and the public’s role is changing 
from passive recipient to participant 
in prevention. Helping individuals to 
assume responsibility for preserving 
their oral health is an important goal 
which cannot be attained without pub-
lic education and motivation [1–4]. 
The importance of information pro-
vision in orthodontic treatment and 
its effect on patients’ cooperation has 
been identified by Brattstrom et al. They 
reported that 4% of patients terminated 
treatment prematurely and that the 
reasons for not completing treatment 
included insufficient information about 
the  exact nature of  treatment,  lack of 
motivation and lack of communication 
between orthodontist and patient [5]. 
Although a dentist may suggest that a 
child needs orthodontic treatment, the 
perception by the parent that the child 
has an orthodontic problem will play a 
part in whether or not the child receives 
treatment [6].

There is evidence that patients only 
retain  about  20%  of  verbal  informa-
tion from physicians, but that recall 
may  increase by up  to 50%  if  there  is 
additional visual or written input [7]. 
George et al. demonstrated that patients 
favoured written information and that 
those who were given leaflets were more 
satisfied with their treatment as a whole 
[8]. Studies have shown that written 
information can help patients to under-
stand and comply with their dentist’s 
or doctor’s advice [9–11]. Leaflets are 
cheap to produce and can save patients 
the embarrassment of asking questions 
directly of a professional [12].

Mortensen et al. concluded that 
future research should focus on meth-
ods of improving communication 
with children undergoing orthodontic 
treatment so that they understand their 
treatment [13]. This study the Islamic 
Republic of Iran aimed to determine 

the effects of an educational leaflet on 
general knowledge of children’s par-
ents about +diagnosis of orthodontic 
malocclusions.

Methods

Subjects
In 2008,  a prospective  study was per-
formed on a random selection of parents 
of 533 children aged 7–9 years old (226 
girls and 307 boys)  in primary schools 
in the city of Shiraz, Islamic Republic 
of Iran. In Shiraz, primary education is 
divided into 4 districts. Using random 
cluster sampling 1 boys’ and 1 girls’ 
primary school was selected in each dis-
trict and classes were selected randomly 
within each school. In the selected 
classes, all students who were 7–9 years 
of age, had Farsi as the first language 
and had no experience of orthodontic 
treatment were included [9]. A letter 
explaining  the  aims  of  project  and  a 
consent form were sent to each parent 
and those who agreed to participate 
were included. Then the questionnaires 
were delivered to the parents with the 
help of their children.

Data collection
Ethical approval for the study was ob-
tained from the ethics committee of 
Shiraz University of Medical Sciences. 
Parents who agreed to participate were 
sent a questionnaire to complete, ac-
companied by a letter outlining the 
objective and the methods of the study. 
The questionnaires could be completed 
by either of the parents or a guardian 
with the help of their children but most 
of the questionnaires were completed 
by mothers.

The questionnaire asked for de-
mographic data  about name,  age,  sex, 
family size, ethnicity, family income and 
parents’ occupation and education level 
(as a proxy measure for social class). The 
knowledge parts of the questionnaire 
included 13 questions in 2 domains: 
general awareness about orthodontic 

problems and knowledge about referral 
to the orthodontist. The orthodontic 
awareness section included questions 
covering topics such as whether den-
tofacial malocclusion can be prevented 
by taking care of primary teeth; the time 
of exfoliation of primary  teeth; how to 
recognize decayed teeth and when to 
take the child to a dentist; oral habits that 
cause malocclusion; how to recognize 
problems with malocclusion; who to 
refer to for checkups for orthodontic 
problems; and complications of untreat-
ed malocclusion. The referral intervals 
section assessed their knowledge about 
what age a child should first be examined 
for dentofacial malocclusions.

After the pre-intervention test ques-
tionnaires were completed, the parents 
were randomly divided into 2 groups: 
control and leaflet. The leaflet group 
received an educational leaflet in Farsi 
language comprising basic information 
about definitions, malocclusion types, 
normal occlusion, prevention, eruption 
and exfoliation of  teeth and problems 
of non-treatment of malocclusions. The 
leaflet was delivered to parents via the 
children. The parents were instructed to 
read the leaflet over a 2-week period. The 
control group were not sent the leaflet. 
After 2 weeks parents in both the control 
and leaflet groups repeated the question-
naire as a post-intervention test.

The reliability of the questionnaire 
was assessed by asking 20  subjects  to 
complete it twice with a 2-week interval. 
Cronbach alpha was used as a measure 
of reliability (α = 0.75).

Analysis
Each orthodontic awareness item was 
given a score. The total score for each 
participant and the mean score for the 
2 groups were calculated. The pre- and 
post-test scores were compared using 
the Mann–Whitney U-test. Parents’ 
education level and occupation were 
compared between the control and 
leaflet groups using the chi-squared test. 
The number of people per family and 
the family income for both groups were 
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compared using Student t-test. The 
correlation between parents’ occupa-
tion and income and family population 
and place of birth were examined using 
Spearman rank correlation.

Results

Results were obtained from the parents 
of the control group of 253 children 
(119 girls and 134 boys) who received 
no leaflet and the intervention group of 
280 children (107 girls and 173 boys) 
who received the educational leaflet. 
Although 7 parents (< 1.5%)  failed  to 
answer single items in the questionnaire 
their data were included. 

Demographic data
The age  and  sex distribution of  the 2 
groups were similar. The age range of 
students was 7–9 years. The propor-
tion of highly educated mothers in the 
control group was greater than in the 
leaflet group (P  =  0.008)  (Table  1). 
However, there were no significant dif-
ferences between the groups in terms 
of family income (P  =  0.16),  father’s 
occupation (P = 0.66) or father’s educa-
tion (P = 0.078). 

Pre- and post-intervention test 
scores
The mean pre- and post-test scores of 
general awareness about orthodontic 
problems, knowledge of referral inter-
vals  to  the  dentist/orthodontist  and 
total scores of the 2 groups are shown 
in Table 2. The initial score of the con-
trol group was significantly higher than 
that of the leaflet group; at the post-test 
the leaflet group had higher scores on 
knowledge but not significantly so.

Although the mean total score im-
proved significantly in both the leaflet 
and controls groups, the difference be-
tween pre- and post-test total score was 
significantly higher for the leaflet group 
[3.5 (standard deviation (SD) 5.7)] 
than the control group [1.6 (SD 4.6)] 
(P < 0.001). Similar results were found 

for the domain of general awareness 
about orthodontic problems; scores 
in both groups significantly improved 
post-intervention but the difference in 
mean score was significantly higher in 
the leaflet group [3.4 (SD 4.9)] than the 
controls [1.7 (SD 4.0)] (P < 0.001). For 
the domain of knowledge of referral in-
tervals there was no significant improve-
ment in mean score post-test for either 
the  leaflet or control group [0.04 (SD 
1.8) and –0.07 (SD 1.8)  respectively] 
(P = 0.497).

The pre- and post-intervention test 
scores of the total sample in the differ-
ent educational districts of Shiraz are 
shown in Table 2 There were significant 
differences between the 4 areas of the 

city in pre-test scores (P < 0.001) and 
post-test scores (P  <  0.001). Higher 
pre- and post-test scores were found in 
the higher socioeconomic status areas 
(districts 1 and 2) than the lower socio-
economic status areas (districts 3 and 
4). However, there was no significant 
difference between the 4 areas in the 
mean difference of pre- and post-test 
scores (P = 0.39). 

Mean differences in pre- and post-
test scores in both groups according 
to parents’ education level are shown 
in Table 3. Significantly higher mean 
differences were found between the 
leaflet and control groups for parents 
with diploma or above diploma level of 
education (P < 0.001).

Table 1 Background characteristics of the leaflet and control groups of parents 

Variable Control group
(n = 253)

Leaflet group
(n = 280)

No. % No. %

Father’s education level

High school 74 29.2 115 41.1

Diploma 86 33.9 82 29.2

Above diploma 91 35.9 82 29.2

Mother’s education level

High school 77 30.4 119 42.5

Diploma 85 33.5 96 34.2

Above diploma 90 35.5 63 22.5

Father’s occupation (n = 235) (n = 269)

Unemployed 1 0.4 5 1.8

Public employee 98 41.7 95 35.3

Manual worker 22 9.3 35 13.0

Private sector 111 47.2 128 47.6

Retired 3 1.3 6 2.2

Mother’s occupation (n = 239) (n = 269)

Unemployed status 200 83.7 233 86.6

Public employee 33 13.8 36 13.4

Private sector 6 2.5 0 0

Family income per month 
(euro) (n = 241) (n = 270)

< 200 61 25.3 79 29.2

200–350 62 25.7 96 35.5

350–500 56 23.2 40 14.8

> 500 62 25.7 55 20.3

Family size (n = 236) (n = 259)

< 4 persons 199 84.3 199 76.8

≥ 4 persons 37 15.6 60 23.1
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Discussion

The current study showed that an edu-
cation leaflet was effective in increasing 
the level of parents’ knowledge about 
orthodontic problems. Differences be-
tween pre- and post-intervention tests 
of parents’ general awareness score and 
total score were significantly higher than 
those of the control group but there was 
no significant difference in scores on 
knowledge of referral intervals between 
the 2 groups. Our leaflet was targeted 
on parents, as apart from the dentist, it 
is parents who make the final decision 
about treatment, and as parents may 
have different motives for treatment 
than the children [14,15]. It has been 
reported that parents are the most 
powerful single factor in the motivation 
for treatment [16]. Information to the 
patient and the parents about aspects of 

treatment and outcomes may produce a 
shift in their attitudes [15].

In our study, the initial knowledge of 
the control group was higher than that 
of the leaflet group, but at the post-test 

the leaflet group had higher scores on 
knowledge. This contrasts with Ley and 
Spelman’s study, which reported that 
initial knowledge is a good predictor of 
knowledge at follow-up [17,18].

Table 2 Differences between pre- and post-intervention test scores of parents’ in Shiraz according to knowledge and 
education district

Knowledge item/ 
education district/ 
group

No. Pre-test score Post-test score Difference between 
pre- and post-scores

Mean  (SD) Mean  (SD Mean  (SD)

Awareness about orthodontic problems

Control group 253 12.4 (4.7) 14.1 (5.0)a 1.7 (4.0)

Leaflet group 280 11.4 (4.5) 14.8 (5.9)a 3.4 (4.9)

Knowledge about referral to orthodontist

Control group 253 4.1 (1.6) 4.1 (1.5) < 0.1 (1.8)

Leaflet group 280 4.0 (1.6) 4.1  1.5) < 0.1 (1.8)

Total knowledge

Control group 253 16.6 (5.4) 18.2  (5.4)a 1.6 (4.6)

Leaflet group 280 15.5 (5.1)a 18.9 (6.6)a 3.5 (5.7)

District 1

Control group 80 17.4 (5.3) 19.3 (5.4)a 1.9 (5.4)

Leaflet group 70 16.4 (4.9) 19.4 (6.7)a 3.0 (5.6)

District 2

Control group 80 18.9 (5.3) 20.6 (4.7)a 1.7 (3.9)

Leaflet group 72 18.5 (5.2) 22.5 (6.4)a 4.0 (4.7)

District 3

Control group 27 12.6 (3.8) 14.5 (4.3)a 1.9 (4.8)

Leaflet group 43 13.6 (4.9) 17.9 (6.1)a 4.3 (6.6)

District 4

Control group 66 14.3 (4.5) 15.4 (4.8)a 1.0 (4.3)

Leaflet group 95 13.3 (3.8) 16.4 (5.7)a 3.0 (5.9)
aP < 0.001 versus pre-test score; SD = standard deviation.

Table 3 Differences between parents’ pre and post-intervention scores in the 
control and leaflet groups by father’s and mother’s educational level

Education level/group Difference between pre- and post-test scores
Fathers Mothers

Mean (SD) Mean (SD)
High school

Control group 1.4 (4.3) 1.6 (5.2)

Leaflet group 2.7 (6.2) 2.0 (5.9)

Diploma

Control group 2.6 (4.9) 1.9 (4.5)

Leaflet group 4.4 (5.2)a 4.6 (5.6)a

Above diploma

Control group 0.9 (4.5) 1.4 (4.1)

Leaflet group 3.5 (5.2)a 4.3 (4.6)a

aP < 0.001 versus control group; SD = standard deviation.
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The effectiveness of the leaflet may 
have resulted from its content and at-
tractive format. Colour photographs 
of malocclusions and facial forms were 
shown but not photographs about treat-
ment effects or appliances. The British 
Dental Health Foundation (BDHF) 
leaflet Tell me about orthodontic treatment 
was reported to be plain and unexciting 
[19]. It was judged to be a good guide 
for patients coming from general dental 
practice but not comprehensive enough 
for an orthodontic practice to send out. 
Although our leaflet was more attractive, 
due to its design and colours, its use can 
be compared with the BDHF leaflet. 
Other studies have shown that written 
information can help patients to under-
stand and comply with the advice of their 
dentist or doctor [9–11]. Fleckenstein’s 
brochure, given to every patient, had 
virtually 100% acceptance and coopera-
tion [12]. Weinman confirmed the value 
of leaflets for patients, showing that 75% 
wanted written information and that 
80%  read  the  leaflets  [20].  Although 

patient information leaflets have been 
shown to be effective in increasing 
knowledge, they need to be written at a 
suitable level to be understood [21,22]. 
This effectiveness of suitable leaflets is 
confirmed by our study.

There were some limitations to our 
study. For example, we did not request 
that students return the leaflets before 
completion of the post-test question-
naire and parents may have been able to 
refer to the leaflet. Also long-term reten-
tion of information was not assessed. It 
was hoped that these factors would not 
have a major effect on the findings. The 
strengths of the study were that we used 
simple language in the leaflets and the 
questionnaire was formulated to be un-
derstood by a range of education abili-
ties. To reduce bias, our researchers were 
instructed not to give verbal information 
about orthodontic treatment before and 
while the student and/or family partici-
pated in the study. This ensured that, as 
far as possible, information came from 
only one source (the leaflet). 

It should be kept in mind that pos-
sessing the appropriate orthodontic in-
formation and knowing the appropriate 
attitudes and behaviours are only medi-
ating factors and may not in themselves 
lead to improved orthodontic health. 
Measuring actual success of preventive 
treatments is the ultimate proof of a 
successful programme [1]. Neverthe-
less, the present study indicates that 
information leaflets could be useful to 
increase parents’ awareness of ortho-
dontic problems in their children. 
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Physicians’ medication prescribing in primary care 
in Riyadh city, Saudi Arabia. Literature review, part 1: 
variations in drug prescribing
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ABSTRACT Rational prescribing is associated with improved safety in drug use, better quality of life for patients 
and cost-effective care. Medication prescribing is a relatively unexplored area of research in Saudi Arabia and 
until now most studies have been in the secondary and tertiary health care system. This paper is the first of 3 review 
articles that form the background for a series of 5 interconnected studies of prescribing patterns and medication 
errors in the public and private primary health care sectors of Saudi Arabia. A MEDLINE search was conducted to 
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وصف األطباء لألدوية يف مرافق الرعاية األولية يف مدينة الرياض، مراجعة للبحثيَّات املنشورة، 1- التباينات يف وصف األدوية
يعقوب نياز، نسيم قرييش، توفيق خوجه، حممد عيل مقزوب، آالن هيكوكس، توم فييل

ع املرىض بحياة أْجَود ورعاية ذات مردود مرتفع لقاء التكلفة. ويمثل جمال وصف  ن مأمونيتها، ومتترُّ اخلالصة: يتـرافق الوصف الرشيد لألدوية بتحسرُّ
زت معظم الدراسات الـُمجراة حتى اآلن  األدوية يف الرعاية األّولية أحد املجاالت التي مل تتطرق إليها البحوث بعد يف اململكة العربية السعودية، إْذ ركَّ
عىل ُنُظم الرعاية الصحية الثانوية والثالثية. وهذه الورقة البحثية هي األوىل ضمن ثالٍث من مقاالت املراجعة متثِّل خلفيَّة املعلومات األساسية لسلسلة 
من مخس دراسات متصلة تتناول أنامط وصف األدوية واألخطاء احلادثة فيها يف القطاعني العام واخلاص للرعاية الصحية األولية يف السعودية. ولقد 
أجري البحث باستخدام نظام استـرجاع النرشيات الطبية )ميدالين( من أجل حتديد ما ُنرش من أوراق بحثية يف املجالت املحّكمة عىل مدى العقود 
عىل  وذلك  لألدوية،  وصفهم  يف  األطباء  سلوكيات  عىل  وتأثرياهتا  األدوية  وصف  أنامط  يف  التباينات  احلالية  الورقة  وتستعرض  املنرصمة.  الثالثة 

املستوى العاملي، وداخل نطاق اململكة. 

Comportement prescripteur des médecins en soins de santé primaires à Riyadh (Arabie saoudite). Examen 
des publications, première partie : variations dans la prescription de médicament

RÉSUMÉ La prescription rationnelle est associée à une plus grande sécurité de l’utilisation des médicaments, à 
une meilleure qualité de vie des patients et au rapport coût-efficacité des soins. La prescription de médicaments 
est un domaine de la recherche relativement peu étudié en Arabie saoudite et, jusqu’à présent, la plupart 
des études ont été réalisées dans le système de soins de santé secondaires et tertiaires. Le présent article est 
le premier de trois articles de synthèse qui constituent le contexte de recherche d’une série de cinq études 
interdépendantes sur les modes de prescription et les erreurs de médication dans les secteurs public et privé des 
soins de santé primaires en Arabie saoudite. Une recherche sur MEDLINE a été réalisée pour identifier les travaux 
publiés dans des revues pratiquant l’examen collégial au cours des trente dernières années. Le présent article 
analyse les variations dans les modes de prescription et les facteurs influençant le comportement prescripteur 
des médecins dans le monde et en Arabie saoudite.
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Introduction

Medication prescribing is a relatively 
unexplored  area of  research  in Saudi 
Arabia and until now most studies of 
physicians’ prescribing have been in 
the secondary and tertiary health care 
system. However, the great majority of 
health care consultations, and hence 
drug prescriptions, occur in the primary 
health care (PHC) system, both private 
and public. Hence medication errors 
at the PHC level are likely to be more 
clinically significant. Such errors may 
be hidden, given that their incidence, 
aetiologies and consequences have not 
been  fully explored. The extent of  this 
hidden health problem is greater in 
rapidly developing countries than in de-
veloped countries, in which systems for 
their detection are better established.

Throughout the world prescribing 
is one of most important functions of a 
physician. Physicians working in PHC 
are faced with a high volume of patients, 
who are presenting, often for the first 
time, with a wide range of physical as 
well as psychological symptoms. In ad-
dition, PHC physicians usually have 
limitations on their facilities for investi-
gations and the time available to reach 
a diagnosis. The physician is under pres-
sure to reach a diagnosis and initiate a 
patient management programme which 
almost invariably involves medication. 
The reasons for prescribing may be 
numerous. A drug may be prescribed 
in response to a presumed diagnosis 
or symptoms, or as a placebo to relieve 
patient anxiety, or simply as  the easiest 
way to terminate the consultation [1]. 
The pressure to prescribe is strong not 
only in rapidly developing countries 
such as Saudi Arabia but internationally 
[2–5]. Consultations often result in the 
prescription of multiple drugs and the 
causes of this have also been analysed 
nationally and internationally [2,4–9]. 
Sometimes polypharmacy is entirely 
justified, for example in the management 
of cardiovascular problems. Often, how-
ever, polypharmacy simply represents a 

knee-jerk  response  to  the  complexity 
and range of symptoms which a patient 
may present. Polypharmacy may also 
result  from patient  expectations  that 
equate more prescriptions with better 
medicine.

Increasing the number of items per 
prescription increases the possibilities 
for errors and interactions. A study un-
dertaken in Saudi Arabia revealed that 
about  12%  of  prescriptions  in  PHC 
settings have one or more prescribing 
errors which range from the trivial to 
the potentially life-threatening [5]. The 
practice of inappropriate polypharmacy 
[10]  and other  aspects of  suboptimal 
prescribing also contribute to huge in-
creases in the drugs bill [3,11], an issue 
which is a great concern to health and 
financial authorities globally [12,13].

The factors influencing prescribing 
patterns can be divided into 3 broad 
groups: physician factors, such as their 
clinical skills, experience, education and 
training; patient factors, that include 
their  illness and past experiences;  and 
external  factors,  such as  social percep-
tions of illness and the availability of 
information (or lack of it) to doctors 
and the public about drugs [4,14–19].

A wide range of studies have high-
lighted concerns about inappropriate 
prescribing [20]. In Saudi Arabia, a range 
of initiatives have been developed aimed 
at improving both prescribing practice 
[5] and education for physicians and pa-
tients [4]. Nevertheless, there has been 
no sustained and coordinated approach 
to improving prescribing practices in 
Saudi Arabia. The available evidence 
emphasizes the challenges faced by 
Saudi Arabia in improving prescribing 
and reducing medication errors. Only 
by a coordinated analysis of the source 
of such problems will it be possible to 
delineate the factors associated with 
inappropriate prescribing. It will then 
be possible to develop clinical and cost-
effective interventions to enhance the 
quality of prescribing in Saudi Arabia. 
This paper is the first of 3 review articles 
that form the background for a series of 

5 interconnected studies of prescribing 
patterns and medication errors in the 
public and private primary health care 
sectors of Saudi Arabia [21–25].

Literature review: 
methods

The starting point for delineating the de-
terminants of prescribing behaviour and 
how it can be improved was to undertake 
a systematic review of the relevant litera-
ture. This paper and the two accompany-
ing papers [26,27] review three broad 
areas: first, what is already known about 
prescribing in the Gulf States; secondly, 
the evidence about variations in pre-
scribing and influences on prescribing; 
and thirdly, issues relating to adverse 
drug reactions and prescribing errors. 
The authors acknowledge that there is 
an extensive  literature  from the United 
States (US), but it was felt that the ele-
ments of the structure and functioning 
of the Saudi Arabian health systems, in 
particular the publicly-funded sector, 
were more comparable with those of 
the United Kingdom (UK). For this 
reason, a systematic review of the US 
literature was not deemed appropriate 
in relation to influences on prescribing, 
but was conducted to cover the topic of 
medication errors.

The MEDLINE database was 
searched up to August 2005 to identify 
case reports, empirical studies, updates 
and review articles, meta-analyses, 
randomized double-blind clinical trials 
and panel workshops and discussions 
and drug use guidelines that involved 
rational drug prescribing, prescribing 
errors, and their prevention at several 
health care delivery levels. First, the term 
“prescribing” was used as a qualifier and 
combined with “rational”, “errors”, “ad-
verse drug events”, “good quality”, “cost 
containment”, “health reforms”, “pri-
mary health care”, “hospitals”, “private 
health sector”, “general practitioners”, 
“PHC physicians”, “consultants”, “phar-
macists”, and “nurses”. A second search 
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used the term “medication or drugs” as 
a qualifier and combined with “patient 
safety”, “prescription errors”, “litigation”, 
and “error prevention”. All published 
citations were also cross-referenced for 
other relevant studies. In addition we 
undertook manual exploration of refer-
ences within the co-authors’ personal 
files to locate all research on medication 
prescribing or errors in Saudi Arabia 
and other Gulf states. All identified stud-
ies were critically reviewed.

International variations 
in drug prescribing

Prescribing patterns all levels of health 
care are characterized worldwide by 
large variations in prescribing rates, 
whether by volume, cost, therapeutic 
group or individual drug. Although 
there is no clear framework for identify-
ing underlying reasons for differences 
in prescribing rates, variations have be 
attributed to patient-driven factors; 
administrative regulations; the evidence 
base for a drug’s effectiveness; the ab-
sence of uniform guidelines; and the 
promotion of drugs by the pharmaceu-
tical industry [28–30].

In Europe, for instance, French phy-
sicians traditionally prescribe high rates 
of benzodiazepines, as demonstrated 
in a community survey of a network of 
pharmacies [31]. The reasons for these 
differences seem to lie in variations in 
patients’ demands for inappropriate 
drugs and possibly physicians’ beliefs 
in the efficacy of drugs, and the accept-
ability of prescribing drugs as placebos 
[10]. There are  also diagnostic differ-
ences across nations, with conditions 
such as liver disease apparently more 
prevalent in France or hypotension 
more prevalent in Germany, regard-
less of the true epidemiology or even 
pathological significance. In addition, 
some countries adopt new drugs faster 
than others; for instance the uptake 
of new drugs in the UK is slower than 
in other European countries, although 

this trend may be changing [32]. But 
even in markets that adopt new drugs 
more readily, old favourites of dubious 
clinical value can persist, for instance the 
continued use in Germany of fixed ratio 
combinations of reserpine and diuretics, 
even though such products have disap-
peared from use in the UK and Sweden 
[33]. There are also major differences 
in Europe in the prescription of cardiac 
glycosides [34] and thiazides [35]. UK 
doctors appear to be much less affected 
by medical representatives’ promotion 
about new products, perhaps reflected 
in their therapeutic conservatism and 
slower uptake of new drugs [36]. UK 
general practitioners (GPs) tend to 
select established first-line drugs rather 
than second-line or less effective drugs.

There has been particular attention 
paid to the use of antibiotics, in part 
arising from concerns about the risk 
of development of antibiotic resistant 
strains of bacteria. Cars et al. described 
widespread variations in antibiotic use 
across the European Union, based on 
returns from IMS, a commercial com-
pany which tracks medication use and 
supplies information to the pharma-
ceutical industry [37]. The highest user 
was France, with 36 defined daily doses 
(DDD)/1000  patients/day  and  the 
lowest was the Netherlands with 8.8 
DDDs/1000/day,  a 4-fold difference. 
More recently, the European Surveil-
lance of Antimicrobial Consumption 
project updated this work and extended 
it to 26 European countries, confirming 
these patterns [28]. Most importantly, 
they found new evidence that there 
were higher rates of bacterial resistance 
to commonly used antibiotics in high-
consuming  countries,  for  example  in 
southern and eastern European coun-
tries, compared with the more restrained 
northern European countries.

Another area of interest is prescrib-
ing of lipid-lowering drugs. Variations 
in the use of statins have been reported 
by Walley et al., although a clear north–
south divide in Europe was not seen: 
Norway was the highest user, followed 

by France, with Italy the lowest; no 
correlation was found, however, with 
cardiovascular morbidity and mortality 
patterns [38]. The prescribing of statins 
also exemplifies  the possible effects of 
changes in drug company promotions 
of particular drugs. When the patent 
for pravastatin  expired,  its  use  in  Ire-
land declined in favour of drugs such as 
atorvastatin, probably due changes in 
promotional activities by the manufac-
turers of the 2 drugs [39].

It is important not to overplay the 
value of international comparisons, 
however. First, these are beset with meth-
odological difficulties, because research-
ers may have used national prescribing 
data that may differ from the sampling 
approach adopted by  IMS [28,38,40] 
and used by Cars et al. [37]. Walley et 
al. have explored this by comparing IMS 
data to registry data and noted that each 
have their strengths and weaknesses, 
even within  individual  countries  [40]. 
Secondly, although comparisons can 
be useful for benchmarking, each health 
care system requires a detailed examina-
tion of its own strengths and weaknesses, 
since the aim is ultimately to improve 
quality within that system [41].

Variation within 
countries and 
among doctors

Prescribing not only varies between 
countries, but also within countries. 
This  has  been  extensively  studied  as 
it can give clues to the factors which 
determine the propensity to prescribe 
and because policy-makers are inter-
ested in how variability in prescribing 
identifies both wasteful and harmful 
prescribing. There are many examples 
published over the past 15 years, some 
simply documenting variations in pre-
scribing rates and other more useful 
studies relating variations in prescribing 
to observed levels of morbidity. The 
evidence discussed here is confined to 
selected studies in the UK.
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McGavock analysed prescribing 
data to compare differences in pat-
terns of prescribing between GPs in 
23 low-cost urban practices with 23 
high-cost urban practices [42]. Patients 
in practices with high costs were given 
double the quantity of sleeping pills, 
50% more  analgesics,  antirheumatics, 
vitamins, cough medicines and laxatives 
and 40% more antacids than patients in 
the practices with low costs. Although 
underlying morbidity was not assessed, 
this variation owed more to the doctor–
patient interaction than to morbidity.

Majeed et al. in the UK demon-
strated a decline in antibiotic prescrib-
ing related to the fall in new diagnoses 
of respiratory tract infections (RTI) 
[43,44]. However, it is uncertain wheth-
er any real change in the incidence of 
minor RTI actually occurred and doc-
tors may have altered their diagnosis 
to reflect their growing reluctance to 
prescribe antibiotics [45]. Both Majeed 
et al. and Unsworth and Walley noted 
that the decline in antibiotic use was 
less marked in areas with higher levels 
of deprivation. While this may be due 
to real difference in morbidity rates, 
Unsworth also speculated that this was 
due  to both doctors’  and patients’  ex-
pectation [44,45].

Majeed et al. have also demonstrated 
that statins were more likely to be pre-
scribed in areas of higher socioeconomic 
class even though these were not the areas 
of highest morbidity [44]. Examination 
of the data over several years, however, 
showed that this trend was decreasing 
in response to government efforts and 
incentives to increase the use of drugs 
to prevent cardiovascular disease. Other 
factors which may explain differences in 
prescribing among doctors include re-
sponsiveness to financial incentives; the 
level of education of the GP; whether the 
GP practised single-handed or in a group 
[46]; the ethnicity of the doctor and the 
patient [47]; the behaviour of other doc-
tors including hospital colleagues [48]; 
and susceptibility to promotional efforts 
by the pharmaceutical industry [49]. 

The most important influence on the 
choice of drug seems to be the relation-
ship between the doctor and the patient; 
other factors may influence the more 
important decision whether to prescribe 
at all in many discretionary situations.

Studies of drug use 
in Saudi Arabia 
and elsewhere in 
the Gulf states

While the data on variations in or 
influences on prescribing in Saudi Ara-
bia are very limited, many of the factors 
described earlier are likely to apply. The 
medical system of the country has some 
particular features, however, that might 
cause variations between doctors: many 
PHC physicians are not Saudi citizens; 
there is little formal postgraduate edu-
cation; the pharmaceutical industry is 
active; and doctors in publicly-funded 
PHC centres are constrained by a very 
limited essential drugs formulary de-
fined by the Ministry of Health (MOH), 
whereas private doctors are not subject 
to formulary constraints.

Only a limited number of studies 
have  explored  the  prescribing  habits 
of physicians in different health care 
settings in Saudi Arabia, covering both 
non-psychiatric  [2,4–6,50–54]  and 
psychotropic drugs [55,56]. In a study 
in a PHC setting, Khoja et al. examined 
4 types of prescribing errors and found 
that relief of symptoms was the major 
reason for prescribing [5]. The number 
of drug items per prescription was 3.2, 
which were lower than in other studies 
in Saudi Arabia [2,4,6], probably due 
to the study sampling and methods. In 
contrast, Al-Nasser, also in Saudi Arabia, 
reported a higher number of drugs per 
prescription dispensed to clients [2].

Elsewhere in the Eastern Mediter-
ranean Region, in Bahrain, Al Khaja et 
al. explored 3 types of prescribing errors 
and also offered some recommenda-
tions, including improving prescribing 
skills [57]. In the Islamic Republic of 

Iran, Moghadamnia et al. found over-
prescribing of drugs by general physi-
cians [58]. In Jordan, Otoom et al. found 
over-prescribing of antibiotics and 
under-prescribing of generic drugs [59].

All the above authors made specific 
recommendations to improve the over-
all quality of prescribing in PHC. In a 
study of patients’ self-medication that 
substantiated other studies [51,60], Ba-
wazir in Saudi Arabia reported that anal-
gesics/antipyretics and dermatological 
drugs were the most commonly dis-
pensed over-the-counter (OTC) drugs, 
while antibiotics were the most com-
mon drugs dispensed on prescription 
[6]. Other findings were that physicians 
commonly practised polypharmacy and 
that prescribing patterns were similar in 
hospital outpatient clinics and in PHC 
[6]. There were several specific recom-
mendations from that study including 
enforcing the regulations governing the 
sale of drugs and the specifications of 
drugs that are allowed to be sold OTC.

Al-Faris and Al-Taweel found that 
the most frequently prescribed drugs 
in Saudi Arabia were antihistamines 
(25%),  paracetamol  (20%)  and  an-
tibiotics  (15%)  [61].  In over  50% of 
prescriptions, the diagnosis was upper 
RTI  for which antibiotics  (26%) and 
antihistamines  (28%) were  the usual 
treatments. The need for education of 
both patients and doctors regarding the 
benefits of treatment was emphasized.

Key points to note from the above 
studies in the Gulf and Saudi Arabia are:

There is inadequate data on prescrib-•	
ing in the Gulf region.

Prescription of drugs is one of the •	
most important factors in the rising 
costs of health services in the region.

Most consultations at all health de-•	
livery levels end with a drug prescrip-
tion.

There is a need for continuing edu-•	
cation of doctors and pharmacists 
about cost-effective and appropriate 
drugs for prescribing and for patients’ 
self-medication.
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There is a need for patient education •	
on the benefits of drug treatments 
and control of chronic diseases.

Further studies of the prescribing •	
habits of professionals, coupled with 
critical feedback, are needed to im-
prove the quality of prescribing at all 
health levels.

Short, intensive courses on mental •	
health disorders are needed to en-
hance physicians’ skills in identifying 
and rationally prescribing psycho-
tropic drugs for patients with mental 
disorders.

There is a need for future studies •	
assessing different aspects of pre-

scribing errors, clinical as well as non-
clinical.
To summarize, medication pre-

scribing patterns vary nationally and 
internationally for multiple reasons 
and these patterns reciprocally influ-
ence the behaviours of consumers and 
prescribers.
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Physicians’ medication prescribing in primary care 
in Riyadh city, Saudi Arabia. Literature review, part 2: 
rational prescribing
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ABSTRACT Unlike sub-optimal prescribing, rational prescribing, coupled with certain indicators, is associated 
with improved safety in drug use in terms of selecting appropriate drug for prescribing, better quality of life for 
patients and cost-effective care. Medication prescribing is a relatively unexplored area of research in Saudi Arabia 
and until now most studies have been in the secondary and tertiary health care system. This paper is the second 
of 3 review articles that form the background for a series of 5 interconnected studies of prescribing patterns 
and medication errors in the public and private primary health care sectors of Saudi Arabia. A MEDLINE search 
was conducted to identify papers published in peer-reviewed journals over the previous 3 decades. The paper 
reviews rational prescribing with its indicators, suboptimal prescribing, classification of medication errors, and 
how to achieve quality in health care prescribing worldwide and in Saudi Arabia.
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وصف األطباء لألدوية يف مرافق الرعاية األولية يف مدينة الرياض، مراجعة للبحثيَّات املنشورة: 2- الوصف الرشيد لألدوية
توفيق خوجة، نسيم قرييش، يعقوب نياز، حممد عيل مقزوب، آالن هيكوكس، توم فيليي

ن مأمونية هذه األدوية من  اخلالصة: عىل نقيض الوصف املخالف ملا ينبغي، يتـرافق الوصف الرشيد لألدوية املصاحب لبعض املؤرشات، بتحسرُّ
حيث انتقاء األدوية املناسبة لوصفها، وحتسني جودة حياة املرىض ورعايتهم رعايًة ذات مردود مرتفع لقاء التكلفة. ويمثل جمال وصف األدوية يف 
الرعاية األّولية واحدًا من املجاالت التي مل َتَكْد تتطرق إليها البحوث بعد يف اململكة العربية السعودية، إْذ رّكزت معظم الدراسات حتى اآلن عىل ُنُظم 
الرعاية الصحية الثانوية والثالثية. وهذه الورقة البحثية هي الثانية ضمن ثالٍث من مقاالت املراجعة متثِّل خلفيَّة املعلومات األساسية لسلسلة من مخس 
دراسات متصلة تتناول أنامط وصف األدوية واألخطاء احلادثة فيها يف القطاعني العام واخلاص للرعاية الصحية األولية يف السعودية. ولقد أجري 
البحث باستخدام نظام استـرجاع النرشيات الطبية )ميدالين( من أجل حتديد ما نرش من أوراق بحثية يف املجالت املحّكمة عىل مدى العقود الثالثة 
املنرصمة. وتستعرض الورقة احلالية الوصف الرشيد لألدوية مع ما يرافقه من مؤرشات، والوصف املخالف ملا ينبغي، وتصنيف األخطاء يف وصف 

األدوية، وكيفية حتقيق اجلودة يف الرعاية الصحية عند وصف األدوية، وذلك عىل املستوى العاملي وداخل نطاق اململكة. 

Comportement prescripteur des médecins en soins de santé primaires à Riyadh (Arabie saoudite). Examen 
des publications, deuxième partie : la prescription rationnelle

RÉSUMÉ Contrairement à la prescription non optimale, la prescription rationnelle couplée à certains 
indicateurs est associée à une plus grande sécurité de l’utilisation des médicaments quant au choix approprié 
des médicaments à prescrire, ainsi qu’à une meilleure qualité de vie des patients et un rapport coût-efficacité 
des soins. La prescription de médicaments est un domaine de la recherche relativement peu étudié en Arabie 
saoudite et, jusqu’à présent, la plupart des études ont été menées dans le système de soins de santé secondaires et 
tertiaires. Le présent article est le deuxième de trois articles de synthèse qui constituent le contexte de recherche 
d’une série de cinq études interdépendantes sur les modes de prescription et les erreurs de médication dans 
les secteurs public et privé des soins de santé primaires en Arabie saoudite. Une recherche sur MEDLINE a été 
réalisée pour identifier les travaux publiés dans des revues pratiquant l’examen collégial au cours des trente 
dernières années. Le présent article analyse la prescription rationnelle et ses indicateurs, la prescription non 
optimale, la classification des erreurs de médication, et les moyens permettant de réaliser une prescription de 
qualité en soins de santé dans le monde et en Arabie saoudite.

Book 17-2.indb   132 1/26/2011   2:19:31 PM



 املجلد السابع عرشاملجلة الصحية لرشق املتوسط
العدد الثاين

133

Introduction

Rational prescribing by physicians is of-
ten described as an absence of irrational 
prescribing; in other words, it is easier 
given our current state of knowledge 
to define what is bad prescribing of 
medications rather than what is good 
prescribing. Bad prescribing can be 
defined by any number of indicators: 
the prescribing of an excessive range of 
drugs, the underuse of effective drugs, 
the overuse of drugs of limited clinical 
value, not prescribing drugs by generic 
name, and so on.

Most existing  indicators  for assess-
ing rational prescribing focus on the 
cost of medications or the choice of 
drugs; others focus on quality of care, 
as noted in documents that emphasize 
the process of prescribing [1]. The UK 
Audit Commission defined rational 
prescribing as low-cost prescribing, 
while acknowledging that there may be 
valid reasons for higher cost prescribing 
at times [2]. Avery reviewed the many 
attempts to derive simple formulae to 
interpret prescribing from the UK’s 
prescribing analysis and cost tabula-
tion (PACT) data and concluded that 
existing prescribing indicators included 
few of the key attributes of rational pre-
scribing and could not be used as man-
agement tools for monitoring rational 
prescribing [3,4].

Physicians’ views of what is rational 
prescribing tend to focus less on the 
choice of drug and more on the appro-
priateness of the drug. Parish described 
it as the prescription of drugs that were: 
appropriate, safe, effective and the least 
expensive  for  the purpose [5]. Bradley 
noted that there was a lack of empirical 
evidence on how best to judge quality 
in prescribing, and favoured a definition 
that involved balancing the evidence 
about the most effective way to treat 
a medical condition against the asso-
ciated costs [6]. Barber updated the 
Parish definition by criticizing its focus 
on the prescriber and on managerial 

control of over-prescribing and its costs. 
He acknowledged that the various do-
mains of what might be called good 
prescribing—maximizing effectiveness, 
minimizing risks, minimizing costs 
and respecting patient choice—could 
conflict with one another [7]. Good 
prescribing then becomes a balancing 
act of these domains and this model 
replicates the key elements of medical 
ethics: beneficence, nonmaleficence, 
distributive justice and autonomy [8].

Another professional view of rational 
prescribing was presented by Marinker 
and Reilly, who argued that it can only 
occur in the context of rational manage-
ment of the patient, rational diagnosis 
etc., and therefore cannot be determined 
from crude data such as PACT [9]. Ra-
tional prescribing starts with a rational 
formulation of the patient’s problem, 
especially a rational diagnosis, i.e. one 
that is defensible and can be confidently 
supported by evidence. This provides 
clarity of therapeutic intention on behalf 
of the prescriber. Rational prescribing 
also inherently has a time dimension: 
choosing the optimum point to initiate 
the therapy, the optimum duration of 
therapy and the optimum point to stop 
the medication. Rational prescribing 
requires not only control mechanisms 
that encourage compliance but also 
educational activities that encourage 
an active process of judging the ap-
propriateness of the diagnosis and the 
therapy. Rational prescribing also needs 
to be judged on the basis of the complex 
interactions that take place in the con-
sultation. PACT data alone can identify 
certain aspects of irrational prescribing, 
but are limited. Detailed medical audit 
on a case-by-case basis gets closest to 
the patient’s actual complaint and the 
optimum treatment for it and this may 
be the best we can do in systems of clini-
cal governance.

In developing countries, rational 
prescribing may be defined by what can 
realistically be measured. The World 
Health Organization (WHO) defined 

rational prescribing as “the 5 rights”: the 
right drug, right dose, right route, right 
time and right patient [10]. This defini-
tion may be criticized since it assumes a 
clear diagnosis of the patient’s problem 
rather than a “best formulation” of care 
as in the UK models of rational prescrib-
ing. Nevertheless, it is reasonable that 
both a clear diagnosis and a formal treat-
ment plan should be the foundations of 
rational prescribing.

Compared with more industrialized 
countries there are few studies from Gulf 
countries that explore rational prescrib-
ing. This paper is the second of 3 review 
articles that form the background for a 
series of 5 interconnected studies of pre-
scribing patterns and medication errors 
in the public and private primary health 
care sectors of Saudi Arabia [11–15].

Indicators for rational 
prescribing

A key definition of rational prescribing 
must rest on what can actually be meas-
ured. Two measures are commonly 
used: the medication appropriateness 
index (MAI), developed by Hanlon et 
al. [16] and the prescribing appropriate-
ness indicators (PAI), developed by 
Cantrill et al. to assess long-term pre-
scribing [1]. They are similar in content 
and considered by some commenta-
tors to put too much emphasis on the 
pharmacological aspects of prescribing 
[17]. The key elements are: indications; 
effectiveness; dosage; directions; drug 
interactions; drug–disease interactions; 
expense; practicality; duplication;  and 
duration [18]. The UK the Audit Com-
mission’s definition of rational prescrib-
ing, which focused on costs [2], has 
been controversial. WHO produced 
a  list of 12 external  indicators under 3 
headings—prescribing, patient care, 
facility [19]. While these may help in 
assessing prescribing by individual phy-
sicians the value of the data are ham-
pered by their widely divergence across 
developed and developing countries.
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Prescribing and 
drug choice

A key aspect of rational prescribing is the 
choice of drug(s) (assuming that both 
doctor and patient have decided a drug 
is necessary). This might seem to be a 
simple decision using evidence-based 
medicine, but  is  in  fact more complex 
[20]. The main factors that a physician 
needs to take account of when choosing 
a drug have been defined as: evidence 
of effectiveness and safety; tolerability; 
compliance; ease of prescription; sup-
ply; and cost [21]. These doctor–drug 
factors, however, are compounded by 
influences from patients, other doctors 
and professional sources, pharmaceuti-
cal companies, government and health 
insurers, mass media and personal expe-
rience. Physicians use negotiations with 
the patient, consultations with other 
physicians working in hospitals and pri-
mary health care and proper scrutiny of 
pharmaceutical information to reduce 
these pressures.

Physicians prescribe from a per-
sonal drugs set or formulary. They may 
prescribe new drugs either as a one-
off or to allow them to reshape their 
personal drug set. This personal set is 
in part formed during early medical 
training and then modified by all of the 
influences outlined above, especially 
by personal experience. The  formulary 
may also be shaped by external  forces, 
e.g. imposed by the government, as oc-
curs in publicly-funded care in Saudi 
Arabia and elsewhere, or by insurance 
schemes in the USA. While a physi-
cian’s prescribing behaviour tends to 
default  back  to  the  personal,  he/she 
must always question whether the drug 
is right for each patient. WHO have 
a well-developed teaching system for 
medical students around the establish-
ment of a “P (personal) drug” set and 
the decision about whether a drug is 
appropriate for an individual patient 
[19]. This scheme was used later in a 
modified form as an intervention to try 
to bring about changes in prescribing 

behaviour. In practice, doctors adopt a 
range of short cuts and rules of thumb 
to make the process of selecting a drug 
faster and easier. Such decision-making 
shortcuts represent a variety of decision-
making strategies for prescribing which 
combine pragmatic, analytic, intuitive 
and emotional influences [20].

Decision-making in prescribing is 
a dynamic, complex process. Decision 
analysis has been defined as comprising 
5 steps [22]: define the problem and 
the objectives; structure the decision-
making problem; identify all possible 
alternatives and relevant criteria; esti-
mate the probability that a particular 
option will lead to a specific outcome; 
evaluate the benefits of each possible 
outcome; and choose the best option 
by combining probabilities. In addition 
to these steps, for prescribing decisions 
we could add the need for monitoring 
(step 6), feedback (step 7) and correc-
tive action (step 8).

Achieving quality 
in health care

Both the providers and consumers 
of health care can contribute to improv-
ing the quality of services and hence pa-
tient quality of life by setting standards. 
Excellent quality health  services must 
address the needs not only of those who 
need the service most but also those 
who need it least [23,24]. Currently, 
in Saudi Arabia people with sufficient 
funds have access to both public and pri-
vately funded health care; those who do 
not have access only to publicly funded 
health care. Arguably health services 
should focus on the poor rather than 
the rich and any element of cost should 
not discriminate, since the poorer sec-
tors of the community tend to suffer 
the greatest morbidity and hence have 
more treatment needs. Not all countries 
follow with this fundamental principle, 
e.g. in the US, where ability to pay is still 
the key to access to high quality services. 
Most publicly funded health services in 

Europe, however, do subscribe to this 
approach, as do those in wealthier de-
veloping countries. Poorer developing 
countries in contrast often have to in-
troduce user charges which limit access 
to care. Cost is almost always an issue in 
every country [25]. As a result, the best 
possible quality of services should be de-
livered within the limits and directives 
set by higher authorities, usually govern-
ments,  although  this does not exclude 
exceptional requests for greater funding 
from health professionals, health pro-
viders and health consumers.

Two complementary approaches 
to promote the quality of health care 
have been developed [26,27]. First 
there is the development and use of 
benchmarking to generate standards 
and targets against which the perform-
ance of health care providers can be 
evaluated. The second approach is to 
evaluate the quality of the services from 
the perspective of the ultimate consum-
er of the service: the patient. Quality 
assurance in health care should have a 
sound foundation in terms of the health 
system design, coupled with continuing 
performance assessment that should 
lead to appropriate educational–moti-
vational activities and refinements in the 
system design, either in performance or 
standards or both [28]. Furthermore, 
quality assurance should deal with the 
real health problems of consumers and 
communities within the limits of the 
available resources and assess different 
outcomes with the goal of satisfying pa-
tients [26,29,30] and evaluating patient 
care safety [31].

Achieving quality 
in prescribing

Educational and information 
approaches
One approach to improving quality in 
practice is educating doctors to change 
their behaviour. A Cochrane review of 
the effects of continuing education on 
professional practice and health care 
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outcomes concluded that interactive 
workshops could result in moderately 
large changes in professional practice, 
whereas didactic sessions alone were 
unlikely to be effective [32].

A study by Allery et al. involving 50 
general practitioners (GPs) and 50 con-
sultants sought to describe the complete 
range of factors that doctors recognize 
as changing their clinical practice and to 
provide a measure of how often educa-
tion is involved in change [33]. The 
3 most frequently mentioned reasons 
for changes in clinical practice were: 
organizational factors; education; and 
contact with professionals. Consult-
ants stated that they were influenced by 
medical journals and scientific confer-
ences, while GPs thought they were 
more influenced by medical newspa-
pers and postgraduate meetings. The 
authors concluded that education is 
involved in about a third of changes in 
clinical practice and that the wide range 
of other factors affecting changes in 
practice need to be taken into account 
in providing and evaluating education.

In another study a qualitative inter-
view survey was made of 18 GPs to de-
termine why they had recently changed 
their prescribing practices [34]. The 
researchers concluded that many fac-
tors are involved, and indentified 3 main 
models of change—the accumulation 
model, the challenge model and the 
continuity model—noting too that 
positive feedback reinforces prescribing 
practice.

Cantillon and Jones’s review of the 
literature summarized the effective-
ness of continuing medical education 
(CME)  in  the context of UK general 
practice [35]. This review indicated that 
the most effective methods for bring-
ing about change in GPs’ behaviour 
were: learning linked to clinical practice; 
interactive educational meetings; out-
reach events; and strategies that involve 
multiple educational interventions. The 
authors noted that the least effective 
methods for CME were those most 
commonly used in general practice.

Soumerai and Lipton critically re-
viewed the available evidence on drug 
information bulletins, guidelines and 
other professionally prepared materials. 
They observed that printed materials 
on their own generally have limited, or 
no, effectiveness in influencing changes 
in prescribing behaviour and that any 
noticeable effect was usually short-term 
[36]; similar conclusions were reached 
in a Cochrane review [37].

Educational outreach visits, how-
ever, can have an effect on prescribing 
behaviour, particularly when combined 
with social marketing related to a so-
cially beneficial change [32]. This is the 
basis of the system of visits by prescrib-
ing advisers in the UK [8]. However, 
educational outreach was associated 
with only a 7%  increase  in  the desired 
professional practice [38,39].

Administrative approaches
Administrative approaches can also be 
used to improve quality in practice [40]. 
Examples  include  incentive  schemes 
such as the GP fund-holding scheme in 
the UK [41,42], in which changes in pre-
scribing practice, albeit limited in magni-
tude and sustainability, were achieved by 
simple measures, e.g. introducing generic 
prescribing [41]. The opposite of provid-
ing incentives is to provide disincentives, 
as attempted in France and in Germany. 
These have achieved mixed results and 
engendered considerable dissatisfaction 
from doctors.

Another aspect to the administrative 
approach is providing feedback to doc-
tors on their prescribing habits. Harris et 
al. described this as a powerful but tran-
sient approach to changing prescribing 
practice that can only succeed if there 
are professional incentives [43,44]. The 
feedback approach can be useful as part 
of a multifaceted approach to achieving 
changes in professional practice [45].

Even if prescribing can be improved 
by educational methods and to a lesser 
extent  by  managerial  actions,  these 
approaches are more likely to be in-
fluential on what drugs are prescribed 

rather than on whether a drug needs to 
be prescribed at all. Formularies are a 
good example of this [8]. Clinical guide-
lines may also be effective and might 
bring about greater changes, but only 
if they are acceptable to the profession 
[38]. In future, computerized decision 
support systems may be the most useful 
tool [8], but these are unlikely to be 
implemented in Saudi Arabia in the 
near future. Better quality prescribing 
in Saudi Arabia may be as simple as 
encouraging proper documentation of 
prescriptions.

Recommendations for 
optimizing prescribing 
and patient safety

The need to improve patient 
safety by reducing prescribing errors 
and adverse drugs events (ADEs) has 
been increasingly recognized by the 
medical community. This concern was 
highlighted after the publication of rec-
ommendations from the Institute of 
Medicine [46] which were supported 
by other investigators [47,48]. These 
focused on enhancing the knowledge 
base about safety; identifying and learn-
ing from errors; raising standards and 
expectations  for  improvements  in safe-
ty; and creating safety systems inside 
health care organizations. Besides the 
domains of patient safety and organi-
zation assessment tools, the Institute 
rightly identified the roles of the public, 
the media and stakeholders from differ-
ent disciplines.

Grube has commented about the 
deficiencies in the reporting of prescrib-
ing errors and identified barriers to re-
porting errors—e.g. physician’s fears of 
legal vulnerability, the culture of health 
care providers and an organization’s un-
willingness to take corrective action—
together with possible solutions [47]. 
In the UK, the National Patient Safety 
Agency has been set up to address 
system errors in drug prescribing and 
medication use, and a target was set to 
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reduce the number of serious errors 
by 40% by  the year 2005. This may be 
difficult in the UK where the rate of 
medication errors was reported in one 
hospital  to be 3.0%,  significantly  lower 
than  the rate of 6.9% reported  in a US 
hospital with a typical unit dose drug 
distribution system [49].

Categorizing 
suboptimal 
prescribing

In any analysis of suboptimal prescrib-
ing, it is crucial to distinguish clearly 
between prescribing errors, dispensing 
errors and ADEs. Notably, accurate 
definition of the prescribing problems 
being addressed is crucial to the devel-
opment of effective solutions.

A number of terms are used in defin-
ing suboptimal prescribing. The term 
“patient safety incident” is an umbrella 
term to describe a single incident or a 
series of incidents that occur over time 
[50] and  is preferred  to  the  terms “ad-
verse event”, “clinical error” or “near 
miss”, as such terms suggest individual 
causality and blame. The concept of 
“trigger data” has been developed to 
reflect the use of clinical data which 
indicates the probability of an ADE 
developing. For example, a medication, 
laboratory value or other indicator that 
appears to be exceptional would prompt 
a further review of patient care.

ADEs rarely have single causes 
and the doctrine of causation is used 
to relate a range of factors including 
predisposing, enabling, precipitating or 
reinforcing factors to the occurrence 
of such events [51]. It is important, 
therefore, to investigate a wide range of 
factors in suboptimal prescribing. Each 
contributing factor represents an active 
failure, such as a situational factor or a 
latent condition that played a role in the 
suboptimal outcome [51]. In address-
ing suboptimal prescribing, it is essential 
that a culture of safety is encouraged 
throughout the whole organization. 

This requires the development of an 
integrated pattern of individual and 
organizational behaviour that continu-
ously seeks to minimize any form of 
patient harm resulting from care [52]. 
“Dispensing errors” are a deviation from 
an interpretable written prescription 
or medication order, including written 
modification of the prescription made 
by a pharmacist following contact with 
the prescriber or in compliance with 
the pharmacy policy. Any deviation 
from professional or regulatory refer-
ences, or guidelines affecting dispensing 
procedures, would also be defined as 
representing a dispensing error [53].

A “drug-related problem” is defined 
as an event or circumstance that actu-
ally or potentially interferes with the 
desired health outcomes arising from 
drug therapy [54] and adversely affects 
the benefit–risk ratio for an individual 
patient. “Prescribing errors” take many 
forms: a drug at the wrong time, ad-
ministering it in the wrong dosage or 
administering it by the wrong route. An 
error of omission occurs when an ADE 
results from an action not taken; for 
example, when a dose of a medication 
should be administered but is omitted 
[55]. Failure mode and effects analysis 
(FMEA) is a risk assessment method 
based on the simultaneous analysis of 
failures modes, their consequences and 
their associated factors and is used to 
attempt to identify and prevent prob-
lems before they occur. A wide range 
of alternative risk assessment methods 
using  the  failure mode  technique exist, 
all of which assume that prescribing er-
rors are inevitable and that the aim must 
be to identify systems by which such 
errors can be minimized. A “just” cul-
ture is a key element of a “safe” culture 
that reconciles professional account-
ability within a system which balances 
the need to learn from mistakes and 
the need for disciplinary action [56]. 
A just culture hinges on a collectively 
agreed and clearly understood distinc-
tion being drawn between acceptable 
and unacceptable behaviour [57]. Marx 

has expanded  the concept  further and 
provided practical guidance on its use 
in health care organizations [56]. “Er-
ror conditions” are defined as errors in 
design, organization, training or mainte-
nance that may lie dormant in systems 
for long periods of time [46]. Unlike 
active failures, latent conditions can 
be identified and remedied before an 
ADE occurs, enabling proactive rather 
than reactive risk management [58]. 
Latent errors have been described as 
“accidents waiting to happen” [59] and 
can translate into error-provoking con-
ditions within the local workplace or 
long-lasting weaknesses in the defences 
of the system.

A “medication error” can be defined 
as any preventable event that leads to 
inappropriate medication use while 
the medication is in the control of the 
health care provider or consumer. The 
medication use system represents a 
combination of interdependent proc-
esses: selecting and procuring; storage; 
prescribing; transcribing and verifying; 
preparing and dispensing; administering 
and monitoring [60]. Each major proc-
ess presents its own unique opportuni-
ties for error [61]. A “monitoring error” 
occurs as a result of failure to review a 
prescribed regimen for appropriateness 
and for detecting problems, or failure to 
use the appropriate clinical or labora-
tory data for adequate assessment of 
the patient response to the prescribed 
therapy. An “opportunity for error” is 
the basic unit of data in medication er-
ror studies and is defined as any dose or 
doses given, plus any dose ordered but 
omitted [62,63].

Taxonomy of 
medication errors

Not all ADEs are due to prescribing 
errors. There are many types of clinical 
errors with multiple etiologies. There are 
also several  taxonomies of medication 
errors and a number of authors have 
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described different ways of classifying 
clinical and prescribing errors.

Clinical importance of the event.  •	
Neville et al. classified clinical errors 
into 4 major groups: type A are po-
tentially serious to patients; type B are 
a major nuisance that require contact 
between the pharmacist and prescrib-
ing doctor for clarification; type C are 
a minor nuisance where the pharma-
cist must  use  his/her  professional 
judgement when dispensing; and 
type D are trivial [64]. 

Dispensing errors. Ross et al. in a study •	
of a paediatric hospital have classified 
medication errors, largely dispens-
ing errors, into 8 types: wrong medi-
cation; wrong dose of medication; 
wrong concentration of medication; 
wrong fluid or wrong rate of injecting 
medication; medication administered 
at a very different time from when it 
was prescribed; medication likely to 
produce a known allergic reaction; 
medication given but not prescribed 
or vice versa; wrongly labeled and 
wrong medicine or strength of medi-
cine dispensed for use at home. [65].

Effectiveness and safety or cost-effec-•	
tiveness. Soumerai and Lipton high-
lighted common prescribing errors 
in  terms of: use of  toxic or addictive 
drugs when safer agents are available; 
use of drug therapy when no therapy 
is required; use of an ineffective drug; 
use of a costly drug when a less expen-
sive preparation would be just as effec-
tive;  suboptimal or  excessive use of 

effective agents; failure to discontinue 
therapy when the drug is no longer 
needed; and failure to introduce new 
and effective drugs into practice. This 
might be extended to include any un-
der-use of an effective drug [36].

Health care quality problems. The •	
IOM developed the approach of Sou-
merai and Lipton [36] and described 
3 types of health care quality problems 
and prescribing errors—under-use, 
overuse, misuse—all of which need 
to be addressed to improve patient 
safety [66,67]. Reported misuse is 
closer to what Neville et al. and Ross 
et al. recognize in terms of actually 
making an error, e.g. prescribing the 
wrong drug or dose [64,65].

Pharmacy errors. Kelly, after review-•	
ing 17 studies discussed the contri-
bution of the hospital pharmacy to 
preventing or causing ADEs and clas-
sified pharmacy errors into the fol-
lowing: errors due to system failure; 
errors due to insufficient supervision 
or staffing; and errors by pharmacy 
personnel [68].

Allergies or interactions. Rozich and •	
Resar documented several types of 
medication errors, including allergies 
or interactions: errors related to drug, 
dose, drug administration; medica-
tion administration records; allergy 
or interactions; and others [69].

Psychological. Other researchers have •	
given a psychological classification of 
medication errors, drawn not from 
the prescribing literature but more 

broadly from the literature of industri-
al  safety [70]. Such mistakes  include 
knowledge-based and role-based er-
rors: mistakenly applying a good rule, 
e.g. injecting anti-inflammatory drug 
diclofenac into the lateral thigh (the 
usually preferred site) rather than the 
buttock (which is recommended for 
diclofenac); or applying a bad rule, 
e.g. when excessive doses of the ACE 
inhibitor captopril were used when it 
was first introduced.

Underlying cause. Dovey et al. un-•	
dertook a detailed analysis of medical 
errors in family practice [71]. Errors 
were categorized in relation to their 
underlying cause, primarily as due 
to problems with processes involved 
in carrying out general practice and 
skills involved in general practice.
Although the adopted taxonomy of 

prescribing errors certainly differ across 
studies, all of them to some extent help 
in identifying the causes of errors and 
methods to reduce them. Both prescrib-
ing errors and ADEs are preventable 
and need proper investigation by the 
relevant authorities using standardized 
protocols.

In summary, rational medication 
prescribing is closely linked with patient 
safety and quality of life. Suboptimal 
prescribing, especially medication er-
rors, are classified variously by different 
researchers. The common theme, how-
ever, is the need to identify the causes out 
of the range of possibilities and to create 
practical systems for preventing them.
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Physicians’ medication prescribing in primary care 
in Riyadh city, Saudi Arabia. Literature review, part 3: 
prescribing errors
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ABSTRACT Medication errors are globally huge in magnitude and associated with high morbidity and mortality 
together with high costs and legal problems. Medication errors are caused by multiple factors related to health 
providers, consumers and health system, but most prescribing errors are preventable. This paper is the third 
of 3 review articles that form the background for a series of 5 interconnected studies of prescribing patterns 
and medication errors in the public and private primary health care sectors of Saudi Arabia. A MEDLINE search 
was conducted to identify papers published in peer-reviewed journals over the previous 3 decades. The paper 
reviews the etiology, prevention strategies, reporting mechanisms and the myriad consequences of medication 
errors.
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وصف األطباء لألدوية يف الرعاية الصحية األولية يف مدينة الرياض، اململكة العربية السعودية، مراجعة للبحثّيات املنشورة:

 

3- أخطاء الوصف
نسيم قريش، يعقوب نياز، توفيق خوجة، حممد عيل مقزوب، آالن هيكوكس، توم فيليي

بتكاليف  تتـرافق  للوفيات وللمراضة معًا، كام  العاملي، وتتـرافق بمعدالت مرتفعة  الصعيد  إن األخطاء يف وصف األدوية جسيمة عىل  اخلالصة: 
ضخمة، وبمشكالت قانونية. وتنجم األخطاء يف وصف األدوية عن عوامل عدة تتعلق بالقائمني عىل إيتاء الرعاية الصحية، وبامُلراجعني، وبالنظام 
ل املعلومات  الصحي. إال أن معظم أخطاء وصف األدوية يمكن تفادهيا. وهذه الورقة هي الثالثة من ثالٍث من مقاالت املراجعة متثِّل خلفيَّة تشكِّ
األساسية لسلسلة دراسات من مخس حلقات، حول أنامط الوصف لألدوية، وأخطاء وصف األدوية، يف قطاَعْي الرعاية الصحية األولية اخلاّص 
والعام، يف اململكة العربية السعودية. وقد أجرى الباحثون بحثًا يف خط استـرجاع املعلومات عىل اإلنتـرنت )ميدالين( للتعرف عىل األوراق التي 
الثالثة املنرصمة. وتستعرض هذه الورقة سببيَّات األمراض، واستـراتيجيات الوقاية، وآليات اإلبالغ،  مة عىل مدى العقود  كَّ حُمَ نرشت يف جمالت 

وعواقب العدد الكبري من أخطاء وصف األدوية.

Comportement prescripteur des médecins en soins de santé primaires à Riyadh (Arabie saoudite). Examen 
des publications, troisième partie : les erreurs de prescription

RÉSUMÉ Au plan mondial, les erreurs de médication ont une très grande portée et sont associées à une morbidité 
et une mortalité élevées ainsi qu’à des coûts importants et des problèmes juridiques. Les erreurs de prescription 
sont causées par une multitude de facteurs liés aux prestataires de soins, aux consommateurs et au système 
de santé. Par ailleurs, la plupart des erreurs de prescriptions sont évitables. Le présent article est le dernier de 
trois articles de synthèse qui constituent le contexte de recherche d’une série de cinq études interdépendantes 
sur les modes de prescription et les erreurs de médication dans les secteurs public et privé des soins de santé 
primaires en Arabie saoudite. Une recherche sur MEDLINE a été réalisée pour identifier les travaux publiés 
dans des revues pratiquant l’examen collégial au cours des trente dernières années. Le présent article analyse 
l’étiologie, les stratégies de prévention, les mécanismes de notification et les multiples conséquences des erreurs 
de médication.
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Introduction

The issue of medication prescribing 
errors was little discussed until 1962, 
when Barker and McConnell in the 
United States of America (USA) first 
demonstrated that medication errors 
occur more frequently than suspected. 
They estimated a rate of 16 errors per 
100 doses  [1] and suggested that the 
apparent increasing rate of prescribing 
errors was proportionate to the increas-
ing number of drugs available. Subse-
quently, reporting systems for reporting 
medication errors were set up in the 
USA and Europe [2,3]. Health care 
professionals who encounter actual or 
potential medication errors are encour-
aged to report them confidentially, or 
anonymously if preferred. In 1995, a 
multidisciplinary group of 17 national 
organizations formed the National 
Coordinating Council for Medica-
tion Error Reporting and Prevention. 
Since then there have been many other 
landmark developments with regard to 
reporting of prescribing errors [2].

There are few studies from Gulf 
countries  that  explore  medication 
prescribing errors in different settings, 
and in primary health care (PHC) in 
particular, compared with more indus-
trialized countries. This paper is the 
third of 3 review articles that form the 
background for a series of 5 intercon-
nected studies of prescribing patterns 
and medication errors in the public and 
private primary health care sectors of 
Saudi Arabia [4–8].

Prescribing errors: 
the size and nature 
of the problem

Adverse drug events (ADEs) occur 
when a drug causes injury but ADEs 
that are associated with a prescribing 
error are considered preventable. ADEs 
due to prescribing errors are thought 
to cause considerable mortality and 
morbidity in hospital patients and are 

associated with a huge annual cost, 
estimated to be US$ 17–29 billion per 
year in US hospitals [9,10]. Prescribing 
errors occur much more frequently than 
ADEs, although fortunately most have 
little potential for harm [11]. It has been 
estimated that 3%–24% of all prescrip-
tions contain errors [12,13]. Medication 
errors occur between 5 and 80 times per 
100 000 consultations, mainly  related 
to the processes involved in diagnosis 
and treatment [12]. Prescribing and 
prescription errors have been identified 
in up to 11% of all prescriptions in PHC, 
mainly related to errors in dosage.

An understanding of the true fre-
quency and nature of medication errors 
is complicated by the different defini-
tions and methods used in the studies. 
In PHC, further research is warranted 
to understand the complex nature and 
causes of the errors that occur so that ap-
propriate policy decisions can be made 
to improve patient safety [12]. A multi-
centre audit in the United Kingdom 
(UK), Germany and France reported 81 
medication error incidents in hospitals, 
mainly due to incorrect doses, which 
involved 1144 children. There were at 
least 29 deaths, 9 of which involved 
neonates. The researchers suggested 
that there was a need for a national sur-
veillance scheme for medication errors 
in paediatric patients [13]. In another 
study discrepancies in prescribing oc-
curred for 39 out of 43 patients being 
transferred between primary and sec-
ondary care [14]. Discrepancies at the 
time of admission occurred  for 69% of 
drugs studied and, following discharge, 
for 43% of drugs.  It was estimated  that 
harm would occur to the patient, should 
the discrepancies be reproduced, in 24% 
of cases at admission and 18% of cases 
at discharge respectively. In a study of 
intravenous medication errors in the 
UK and Germany, it was found that 
omission errors and incorrect rates of 
administration occurred frequently, 
with moderate to severe adverse out-
comes [15]. A high rate of the drug 
errors were related to intravenous drug 

doses (49%), mostly when giving bolus 
doses or when making up an injection 
requiring multiple steps [16]. In a case 
study, Bates discussed the multiple is-
sues surrounding a medication error in 
a 40-year-old woman  in  the course of 
outpatient care [17]. The author sug-
gested that drug safety will be improved 
only when prescriptions can be sent 
electronically to the pharmacy site, thus 
reducing handling by different people, 
and that health care providers must fo-
cus on electronic dispensing of drugs. In 
a study of inpatients, it was reported that 
81% of patients had drug-related prob-
lems and the most commonly involved 
drugs were warfarin, digitoxin and pred-
nisolone, with  calculated benefit/risk 
ratios of 0.48, 0.42 and 0.26 respectively 
[18]. Gandhi et  al.  found  that 79% of 
reported complications among out-
patients related to use of prescription 
drugs [19].

Dean et al. used the Delphi consen-
sus method to develop a definition of 
prescribing errors for use in quantitative 
studies of incidence [20]. Health care 
professionals were in broad agreement 
about the types of events that should be 
included and excluded as prescribing 
errors. In general, transcription errors, 
failure to communicate essential infor-
mation and the use of drugs or doses 
inappropriate for the individual patient 
were considered prescribing errors; 
deviations from policies or guidelines 
were not.

There are difficulties, however, when 
the definition of prescribing error varies 
and gives rise to differences in the re-
ported rates of errors, e.g. rates of 0.4% to 
1.9% in various USA studies compared 
with 1.5% in a UK hospital setting [20]. 
Other variations arise from different 
geographical settings and study institu-
tions [21]. There has been an apparent 
increase in ADEs, which may be due to 
better recognition of errors rather than 
a true increase: over the past 15 years 
fatalities from recognized prescription 
errors have allegedly more than tripled 
from 2876 to 9856 in the USA.
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Prescribing errors and their diver-
sity across studies have been recently 
explored  in PHC [12] and 15 preven-
tion strategies for reducing medication 
errors in ambulatory practice have been 
described [22]. In a meta-analysis of 
38 studies evaluating interventions to 
reducing ADEs in PHC, Royal et al. 
found relatively weak evidence that 
pharmacist-led medication reviews 
were effective in reducing hospital ad-
missions [23]. There is currently no 
evidence for the effectiveness of other 
interventions which aim to reduce hos-
pital admissions or preventable drug-
related morbidity, and there is a need 
for more randomized controlled trials 
of PHC-based interventions.

In a related development in the UK 
up to 55% of general practitioner (GP) 
consultations end in a drug prescrip-
tion [24]  and  in  the USA up  to 70% 
of all physician office visits result in a  
prescription [25]. Whether or not  
issuing a prescription is a true reflection 
of the level of patient’s illness, and is the 
correct treatment strategy, is in many 
cases uncertain. Some researchers have 
discussed the safety of drug use in the 
context of PHC by understanding  the 
system in which the drug is prescribed 
[26].

Prescribing error 
database collecting 
mechanisms

In some industrialized countries, 
there are databases that help licensing  
authorities to study the utilization of 
drugs [27]. Despite some deficiencies, 
such as missing data, these drug report-
ing systems can be used to address  
issues related to medication errors and 
patient safety [28], such as evaluating 
errors and providing feedback. They 
bring openness and transparency  
to the reporting of medication errors 
and allow the genesis of and processes 
underlying such errors to be analysed 
in detail.

Consequences of 
prescribing errors

In  an  influential  editorial  in  2001, 
MacKinnon stated that ADEs were 
pandemic, and were increasing world-
wide. ADEs due to medication errors 
are claimed to be the 5th most common 
cause of deaths globally [29]. Others 
have estimated that about 25% of hos-
pital deaths due to medication errors are 
preventable [30].

Prescribing errors cause a wide 
range of potentially serious health prob-
lems. ADEs, a large proportion of which 
are likely to be related to prescribing 
errors, cause an estimated 850 000 epi-
sodes of illness within the UK national 
health service [31–36]. The Institute 
of Medicine (IOM) report found that 
medication errors in the US killed 7000 
people annually at a cost of US$ 2 bil-
lion [37]. These studies were mainly 
hospital-based and some researchers 
have questioned whether rates se-
lectively reported from hospitals are 
representative of international trends 
[38,39], in part because in some studies 
the risks of death due to medication er-
rors were not separated  from expected 
deaths due to the patient’s illness [30]. 
Other researchers reaffirm the high 
rates but acknowledge that data from 
some studies may have been overesti-
mates, sometimes even for non-medical 
reasons [40].

Prescribing errors in 
paediatrics: a more 
vulnerable population

Prescribing errors have also been ana-
lysed in children, who are an especially 
vulnerable population because they 
are less capable of capturing dose-
related errors dispensed wrongly by 
pharmacists. Typical errors involve 
mathematical calculations and decimal 
point misplacement  in 27.9% of drug 
prescriptions [41,42]. Buck also high-
lighted the prescribing dose calculation 

errors in children and suggested some 
tips for medication prescribers, which 
are also applicable to prescribing for 
adults and the elderly [43]. Kaushal 
et  al.  explored patterns of medication 
errors and ADEs in paediatric settings, 
together with preventive strategies, 
and found that medication errors were 
reported  in 5.7% of paediatric patients 
[44]. Walsh et al. have also reviewed 
strategies for reducing paediatric medi-
cation errors [45]. In general, studies on 
drug prescribing in paediatric patients 
[44] are relatively few in number com-
pared with those in the adult popula-
tion and this is therefore an important 
avenue for further research.

Causes of medication 
errors

Prescribing errors caused by multiple 
factors related to health professionals 
and health systems [9,12,13,46–49] 
will be reviewed here in some detail.

Prescriber-related errors
Errors from the prescribing process are 
a key factor in medication errors. Lack of 
knowledge on the part of the prescriber 
is one cause of medication error, e.g. 
when a physician is inexperienced, uses 
outdated therapeutic protocols or does 
not update his/her knowledge based on 
new evidence for particular drugs [50]. 
Physicians are often required to write 
a prescription when the diagnosis is far 
from clear and a pattern of prescribing 
ineffective or even dangerous therapy 
may become established.

Poorly written prescriptions are an-
other aspect of prescriber-related errors. 
Illegible handwriting may cause medica-
tion errors if there is misinterpretation 
of medication names or brand-name 
drugs, or if the incorrect doses or incom-
plete orders are dispensed [51,52]. The 
use of abbreviations in prescriptions is 
now discouraged [53].

Mehta et al. found that adverse clini-
cal outcomes due to incorrect doses of 
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drugs may not have a direct cause and 
effect, but are attributable to confound-
ing factors in patients who are at high 
risk of ADEs and are prone to dosing 
errors [54].

Sandars and Esmail reviewed the 
relevant literature in PHC and found 
that methodological differences, along 
with inconsistent definitions of error, 
were the underlying causes of diverse 
incidents of medication error [12].

Other mistakes made by prescribers 
are multifaceted. Medication errors can 
occur when transferring patients, e.g. 
as shown by a study of elderly patients 
transferred between primary and sec-
ondary care [55]. Such errors can be 
reduced by proper documentation and 
transfer data concerning medications. 
Applying Reason’s concept of industrial 
accident causation, Dean et al. prospec-
tively identified causes of prescribing 
errors in hospital inpatients [48]. Most 
mistakes were made because of lapses 
of attention by prescribers or because 
prescribers did not apply the relevant 
rules or failed to identify risk factors. In 
contrast to these qualitative studies, a 
systematic review of resident physicians 
found that reducing their working hours 
had no effect on patient safety [56]. It 
seems likely that these factors may apply 
equally to prescribing in PHC.

Patient-related errors
The second main factor in medication 
errors is related to errors by patients. 
These are mainly due to mistakes in the 
use of the drug, and of course a higher 
number of prescription items increases 
the risk of errors. Therefore a key re-
sponsibility of all health care profession-
als is to explain clearly to patients how to 
take their medication.

The risk of medication errors is 
also related to patients’ characteristics, 
as illustrated by high reported rates of 
medication errors involving black male 
and female patients compared with 
their white counterparts [57,58]. Other 
patient  factors  such  as  extreme  age 
and weight are also associated with a 

greater risk of medication error [59]. A 
substantial proportion of older patients 
on high-risk medications do not recall 
receiving instructions about the use 
of their medications and do not take 
advantage of existing systems for organ-
izing their medication regimen [60].

Another component in patient-relat-
ed errors is compliance. The traditional 
concept of full patient compliance with 
the doctors’ orders has been replaced by 
more modern ideas such as adherence 
and concordance. A variety of factors 
affecting doctor–patient concordance 
have been explored [61] and a consider-
able literature exists on the correlates of 
concordance/non-concordance  rates 
between patient and prescribing physi-
cian. In 1 study, younger age of patients, 
financial strain, low self-rated health and 
low trust in the health-care system were 
associated with primary non-concord-
ance with medication use [62].

Pharmacist-related errors
Finally, errors by pharmacists in dis-
pensing drugs are an important cause 
of medication error, and many factors 
have been identified. The reported 
rate of dispensing errors ranges from 
3.8%  to 12.4% [63], and these can be 
attributed to a number of factors, in-
cluding untrained support staff [64] 
and overwhelming workload in health-
care systems [65]. Pharmacy personnel 
make common errors in calculations, 
in preparation and compounding, and 
in dispensing and distributing medica-
tions, partly due to systems failure. On 
the other hand, pharmacists are key 
players in the prevention of medica-
tion errors by checking for incorrect 
prescriptions written by physicians.

Legal implications 
and ethics of 
medication errors

Ferner observed 4 important legal 
points in medication errors that have led 
to manslaughter charges and noted that 

the system for dealing with medication 
errors needs to be non-punitive [66]. 
Patients and doctors would be safer if an 
independent inquiry were guaranteed 
and the criminal law were reserved for 
those doctors who show “such disre-
gard for life and safety as to amount to a 
crime against the state” [66].

On a separate issue, reviewers have 
discussed the legal, ethical and practical 
aspects of medication errors and argued 
that the disclosure of errors to patients 
should be candid and timely and that 
this can lessen, rather than increase, the 
likelihood of medicolegal action [67]. 
They further pointed out that in cases of 
professional negligence or systems fail-
ure resulting in serious harm to patients, 
there should be a prompt response to 
prevent further occurrences and to pro-
vide patients with the right to redress.

While allegations of negligence, 
criminal court rulings against doctors 
and nurses and financial compensation 
related to medication errors are com-
mon in advanced countries, they are 
still very rare events in Gulf countries. 
But with the increasing education level 
of the population, it is likely that the au-
thority of the doctor may increasingly 
become eroded and litigation against 
doctors may become more common in 
Saudi Arabia in the future.

Prevention of 
medication errors

Despite their multiple etiologies, pre-
scribing errors are amenable to preven-
tion. Even though the mortality rate and 
financial costs due to medical errors 
may not be excessive, health authorities 
should implement preventive strategies 
based on theories of behavioural change 
that should target identified influences 
on prescribing behaviour of health pro-
viders and consumers [68].

Role of pharmacists
Pharmacists have a key role in avoiding 
prescribing errors, both their own and 
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those of physicians. Buurma et al. re-
ported on the role of pharmacists in in-
tervening to modify prescription errors 
[69]. By extrapolation,  they estimated 
a  daily  occurrence  of  approximately 
2700 positive interventions in all Dutch 
pharmacies, i.e. 1.6 per pharmacy per 
day. In a list of strategies for improving 
the safety of drug delivery, MacKinnon 
highlighted the role of pharmacists in 
preventing medication errors [29]. He 
suggested pushing for better medication 
use standards to protect the public and 
to  lower  the  “quality  tax” on  superior 
producers who are producing a higher 
quality service for standard remunera-
tion. Such improvements would then 
force “marginal operators” to improve 
or leave the industry. Helling too has 
suggested a more proactive role for 
pharmacists and nurses in improving 
drug-use systems and enhancing patient 
safety through reduction of medication 
errors [70].

Kelly has discussed the underlying 
causes of pharmacy-related medication 
errors and proposed several preventive 
strategies including errors due to system 
failure, errors due to insufficient supervi-
sion or staffing and errors by pharmacy 
personnel, such as calculation errors, 
preparation and compounding errors, 
dispensing and distributing errors [71]. 
This summary analysis reported that 
faulty prescribing was the most com-
mon reason for medication errors and 
that incorrect dosage was the most 
common type of error accompanying 
lawsuits in 13% of cases.

Millonig et al. reviewed and dis-
cussed the significance of pharmacists’ 
access to patient-specific health care 
information in relation in reducing 
patients’ risk of medication-related 
problems [72]. Participation by phar-
macists in post-admission ward rounds 
was shown to reduce both medication 
errors and prescribing costs in teach-
ing hospitals in the USA and UK [73]. 
Another benefit of involving pharma-
cists in prevention of medication errors 
is that they have demonstrated very 

positive attitudes towards medication 
error reporting [74].

Role of physicians 
According to Dean et al. medication 
errors are preventable in at least 25% of 
cases in hospital inpatients, and can be 
greatly reduced if certain guidelines are 
adopted. Their 9 simple and pragmatic 
recommendations focused mainly on 
doctors’ behaviour in a hospital setting 
[48].

It has been reported that nearly half 
of all physician errors are intercepted, 
86% by  nurses  and  12% by  pharma-
cists [75]. Likewise, one-third of order 
transcription and dispensing errors are 
discovered prior to administration. The 
stage of medication administration is 
the most vulnerable to errors that ad-
versely affect patient care, because only 
2% of  such errors are  intercepted. Ac-
cording to Ferner, medication errors are 
unacceptably common and unforeseen 
difficulties can arise whenever a change 
is made to hospital systems [76].

As well as accurate prescription writ-
ing, physicians also need to take account 
of other medications being used by pa-
tients when they are prescribing. It has 
been reported that while 86% of physi-
cians enquired about the patient’s use of 
over-the-counter drugs, less than 50% of 
them took account of the use of herbal 
drugs before prescribing a new therapy 
[77]. Notably, non-prescription drugs 
may interact adversely with prescrip-
tion drugs and lead to ADEs and other 
comorbid disorders.

It is recommended that doctors in 
all health settings should report ADEs 
routinely as this helps prevent further 
prescribing errors [78–81]. This will 
not happen, however, if doctors fear be-
ing blamed for ADEs. It has been argued 
that an anonymous system of reporting 
is required, akin to aircraft pilots report-
ing “near miss” aircraft incidents [29]. 
To support this, a reliable and valid way 
of assessing the severity of medication 
errors is needed, especially in view of 
the medicolegal consequences [82,83]. 

One group of researchers has validated 
a series of 29 indicators for prevent-
ing drug-related morbidity—selected 
out of 57 indicators using a 2-round 
Delphi technique; these aim to facilitate 
a reduction in the human, clinical and 
economic burden of drug-related mor-
bidity [84].

Role of computerized 
prescribing systems 
In addition to the solutions mentioned 
earlier for preventing such errors, com-
puter reminder systems and computer-
ized drug interaction alerts may assist 
in the prevention of medication errors 
[85]. The introduction of electronic 
prescribing systems may considerably 
reduce medication errors, enhance the 
quality of prescribing and efficiency of 
physicians, and reduce the cost of pre-
scribing [86]. More studies are needed 
to collect the evidence to substantiate 
or refute these views. Computerized 
physician order entry (CPOE) systems 
have been shown to enhance patient 
safety by decreasing ADEs in a paedi-
atric hospital [87]. Wilson and Sheikh 
have highlighted some important prob-
lems with computerized systems for 
prescribing and also outlined 7 steps 
to promote prescribing safety in PHC 
[88]: understand systems; leadership 
and culture; research; event analysis; 
establish best practice; use improve-
ment techniques and technology; and 
monitor safety.

It  is  claimed  that  about  74%  of 
avoidable medication errors could be 
eliminated by computerized prescrib-
ing systems [89], including barcode- 
enabled point-of-care (BPOC) tech-
nology. This aims to protect patients 
from prescription and dispensing er-
rors as well as administration errors by 
providing checks at the point-of-care, 
i.e. at administration rather than dis-
pensing of medications. BOPC has 
different levels of sophistication from 
level 1 which automates checking the 
5 rights (right patient, right medication, 
right dose, right time and right route of 

Book 17-2.indb   144 1/26/2011   2:19:34 PM



 املجلد السابع عرشاملجلة الصحية لرشق املتوسط
العدد الثاين

145

administration) to level 3 with compu-
ter logic and rules engines to provide 
decision support information related 
to high-risk situations such as look-
alike/sound-alike drug names, patient 
allergies and clinical guidance regarding 
the effects and undesirable effects of 
some medications. Several studies have 
reported that BPOC systems lead to 
a  65%–74%  decrease  in medication 
errors [89,90]. Researchers also found 
that computer-assisted prescriptions 
were more than 3 times less likely to 
contain errors and 5 times less likely 
to require pharmacist clarification than 
handwritten prescriptions [91].

Avery et al. established a consensus 
on the most important safety features of 
physicians’ computer systems in PHC 
[92]. There was a high level of agree-
ment among the panel of experts about 
the need for computerized alerts and the 
need to avoid spurious alerts. Ironically, 
Ferner reported that highly computer-
ized hospitals have high rates of ADEs 
and not simply better reporting of such 
events [93]. The study concluded that 
high rates of ADEs may continue after 
implementation of CPOE and related 
computerized medication systems if 
these lack decision support processes 
for drug selection, dosing and moni-
toring. Therefore while computerized 
systems may be helpful in highlighting 
the existence and extent of ADEs,  they 
have a limited impact in ameliorating 
such problems.

Role of nurses 
Nurses too can have a positive role in 
preventing ADEs and prescribing er-
rors. First, they can act to prevent the 
dispensing of drugs against poorly writ-
ten prescriptions by doctors. Nurses 
empowered to report ADEs were shown 
to be as effective as doctors, and this has 
led to extension of their powers to write 
yellow cards reporting ADEs [94].

Secondly, as dispensers of drugs to 
patients in hospitals, nurses themselves 
may be a source of medication errors, e.g. 
by issuing the wrong drug to a particular 

patient or making errors in dosage or 
timing. According to Pape et al. factors 
increasing the risk of medication errors 
by nurses include multiple distractions 
and interruptions and a lack of focus 
during tasks. They demonstrated the 
effectiveness of innovative approaches 
such as protocol checklists and visible 
signage tools to help avert medication 
errors [95].

In the UK at least, nurses now have 
prescribing rights, after receiving addi-
tional training similar to that of doctors. 
Whether these nurses are now prone to 
the same prescribing errors as doctors 
remains a matter for further study.

Role of medication use 
systems 
In a workshop on information sys-
tems solutions to medication errors, 
comprehensive guidelines and recom-
mendations emerged for improving 
medication systems, applying technol-
ogy and preventing human error, and 
for medical, nursing and pharmacy 
staff to achieve better outcomes for 
patients [96]. Systems failures rather 
than individual error were thought to 
be the major causes of medication er-
rors. Besides other recommendations, 
medication error prevention strategies 
that were highlighted were as follows: 
assess risk from medical errors; audit 
outcomes information systems; manda-
tory reporting of errors; use of databases 
and tools; simplification of key proc-
esses such as physicians order entry; 
design job for safety; reduce reliance 
on memory; use behaviour-shaping 
constraints (a technique to prevent the 
user from making common errors or 
mistakes); and standardization of work 
processes [96]. There is a constant need 
to redesign systems in such a way as to 
facilitate the detection and prevention 
of medication errors [40]. Notably, 
there is surprisingly little evidence that 
interventions reduce the risk of medica-
tion errors [97]. CPOE, simulation, 
team training programmes, root cause 
analysis, barcoding and error reporting 

systems were not found to reduce errors 
in such trials [98]. Health care providers 
should be cautious in utilizing these 
untested preventive strategies in reduc-
ing medical errors.

Role of health care consumers 
Patients have a special role in reducing 
medication errors and enhancing their 
own safety [17]. Patients should be 
encouraged to give details of their non-
prescription medications to physicians 
and ask for relevant details about drugs 
they have been prescribed. Patients 
should also check their prescriptions 
every time they refill them and, most 
importantly, should notify the pharma-
cist of any change in medications before 
using them. Weingart et al. reported on 
a promising strategy to involve inpa-
tients in a partnership to prevent ADEs 
by giving them more information about 
their medication, although they called 
for more studies to establish the efficacy 
of this [99].

To summarize, medication errors 
are frequent in hospitals, in tertiary  
care settings and also in PHC. They 
are also under-reported. The exact  fre-
quency of under-reporting is not clear 
as different studies have used varying 
definitions and methods. 

Prescribing errors are caused by 
multiple factors related to health care 
providers, consumers and systems, and 
can occur during any stage of medica-
tion use. They can cause substantial 
disability and morbidity and even mor-
tality, as well as wasting resources which 
could be better used in other ways. They 
undermine public confidence in the 
practice of medicine and in the health 
care systems. A great proportion of 
medication errors would be avoidable 
if preventive strategies were applied by 
health providers and if such measures 
were incorporated into systems for 
monitoring the quality of all health care 
settings [100], especially private prac-
tice settings, which are an important 
part of the overall health care system in 
Saudi Arabia.
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15th Pan Arab Conference on Diabetes (PACD15)

22–25 March 2011, Le Méridien Heliopolis, Cairo, Egypt

The Center for Diabetes Education in collaboration with the other societies are organizing the 15th Pan Arab 
Conference on Diabetes. Experts from a number of countries will exchange their experiences in the field of diabetes and 
its related disorders. This conference is already the biggest in the Arab region and also in the whole Middle East area. 

The scientific sessions will be dominated by scientific data from worthy speakers. Recent advances in population studies, 
and clinical and basic research will be presented. International scientists will give state of the art lectures. A number 
of sessions will be devoted to presentations of original contributions. Many satellite symposia will be held during the 
conference. This will be beneficial for post graduate trainees, district specialists and family physicians.  The congress will 
focus on new aspects and current updates, introduced recently in the field of diabetes and its related disorders.

For more information, visit the conference website at: http://www.arab-diabetes.com/index.html
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Medication prescribing pattern in primary care in 
Riyadh city, Saudi Arabia
Y. Neyaz,1 T. Khoja,2 N.A. Qureshi,3 M.A. Magzoub,4 A. Haycox 5 and T. Walley 6 

ABSTRACT Physicians’ prescribing behaviour is closely linked with patient safety and this area is poorly 
researched in Saudi Arabia. The objective of this study was to analyse physicians’ prescribing patterns and the 
adequacy of noted information in the primary health care sector in Riyadh city. All medication prescriptions from 
5 public (n = 1182) and 5 private (n = 1200) health centres were collected by simple random sampling during 1 
working day. Antibiotics were the most commonly prescribed drugs in both sectors. The mean number of drugs 
per prescription was 2.08 and 2.36 in the public and private sectors respectively. Information and instructions 
noted on prescriptions varied considerably between private and public health centres. Similarly the medication 
prescribing pattern differed across the 2 health settings. Primary care physicians in Saudi Arabia need continuing 
training to improve their prescribing practices.

1General Directorate for Quality Development; 3General Administration for Mental Health and Social Services and Medical Research, Ministry of 
Health, Riyadh, Saudi Arabia (Correspondence to N.A. Qureshi: qureshinaseem@live.com). 
2Cooperation Council for the Arab States of the Gulf, Riyadh, Saudi Arabia.
4Department of Medical Education, College of Medicine, King Abdulaziz Medical City, Riyadh, Saudi Arabia.
5School of Management; 6Department of Internal Medicine, University of Liverpool, Liverpool, United Kingdom.

نامذج وصف األدوية يف الرعاية الصحية األولية يف مدينة الرياض، اململكة العربية السعودية
يعقوب نياز، توفيق خوجة، نسيم قريش، حممد عيل مقزوب، آالن هيكوكس، توم فيليي

العربية السعودية.  بالبحوث يف اململكة  الناحية  ة ارتباط وثيق بني سلوك األطباء يف وصفهم لألدوية وسالمة املرىض، ومل حتَظ هذه  مَّ ـَ ث اخلالصة: 
والغرض من هذه الورقة حتليل أنامط وصف األطباء لألدوية، ومدى كفاية املعلومات املسّجلة والتعليامت يف قطاع الرعاية الصحية األولية، يف مدينة 
ع الباحثون مجيع املعلومات عن وصف األطباء لألدوية من مخسة مراكز صحية تابعة للقطاع العام )العدد 1182(، ومن مخسة مراكز  الرياض. وقد مجَّ
1200(، واستخدموا لذلك االعتيان العشوائي البسيط خالل يوم عمٍل واحد. ووجد الباحثون أن املضادات  صحية تابعة للقطاع اخلاص )العدد 
احليوية هي األدوية األكثر وصفًا يف كال القطاَعنْي العام واخلاص، وأن العدد الوسطي لألدوية املوصوفة هو 2.08 يف القطاع العام، و2.36 يف القطاع 
نة عىل الوصفة ختتلف اختالفًا واضحًا بني املراكز الصحية يف القطاع اخلاص والعام، ويشبهها يف ذلك أنامط  اخلاص؛ وأن املعلومات والتعليامت املدوَّ
وصف األطباء لألدوية. وقد دلَّت الدراسة أّن عىل األطباء الذين يعملون يف الرعاية الصحية األولية يف اململكة العربية السعودية أن يواصلوا التدريب 

عىل حتسني ممارساهتم يف وصف األدوية.

Mode de prescription de médicament en soins de santé primaires à Riyadh (Arabie saoudite).

RÉSUMÉ Le comportement prescripteur des médecins est étroitement lié à la sécurité du patient et ce domaine 
est peu étudié en Arabie saoudite. L’objectif de la présente étude était d’analyser le mode de prescription des 
médecins et d’évaluer la pertinence des données rédigées dans le secteur des soins de santé primaires à Riyadh. 
Toutes les prescriptions de médicament issues de cinq centres de santé publics (n = 1182) et de cinq centres de 
santé privés (n = 1200) ont été collectées par échantillonnage aléatoire simple au cours d’une journée de travail. 
Les antibiotiques étaient les médicaments les plus fréquemment prescrits dans les deux secteurs. Le nombre 
moyen de médicaments par prescription était de 2,08 dans le secteur public et de 2,36 dans le secteur privé. 
Les informations et les instructions notées sur les prescriptions variaient considérablement entre les centres de 
santé privés et les centres de santé publics. Parallèlement, le mode de prescription de médicament différait 
entre les deux secteurs sanitaires. Les médecins de soins de santé primaires en Arabie saoudite ont besoin d’une 
formation continue pour améliorer leurs pratiques de prescription.
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Introduction

Medication prescribing is one of the 
most fundamental activities practised 
by physicians and the subject has been 
reviewed in more detail in the literature 
reviews accompanying this series of 
papers [1–3].

The goal of the study reported here 
was to provide evidence to inform 
the debate about prescribing safety in 
Saudi Arabia. A key concern was the 
question whether even the most basic 
aspects of safe prescribing are followed: 
specifically the writing of the prescrip-
tion in accordance with health service 
regulations. According to Ministry of 
Health regulations, physicians in both 
the public- and privately-funded health 
care sectors are required to ensure that 
all items of the patient clinical manage-
ment forms are completed correctly. In 
essence the clinical management form 
represents the prescription form issued 
to patients by the physician, although 
its format varies slightly between the 2 
sectors. Common parameters for the 2 
types of form include: patient’s name 
and age, physician’s name, diagnosis 
and treatment and vital signs. The way 
in which the diagnosis and treatment el-
ements of the consultation are recorded 
is much more specific on the public 
sector forms. In addition, physicians in 
public-funded clinics are constrained to 
the Saudi primary health care (PHC) 
formulary, while privately-funded pri-
mary care doctors are not. 

This study, the first of its kind in 
Saudi Arabia, aimed to analyse and 
compare physicians’ medication pre-
scribing pattern and the adequacy of 
information noted in prescription forms 
in private and public PHC centres in 
Riyadh city, Saudi Arabia. 

Methods

The study was a cross-sectional survey 
of medication prescriptions from public 
and private PHC centres in Riyadh. 

Permission to conduct the study was 
obtained from the relevant public and 
private health authorities.

Setting and sample
Riyadh city is served by almost 120 PHC 
centres distributed across 5 health sec-
tors, i.e. 24 PHCs per health sector. For 
this study, we randomly selected 1 pub-
lic and 1 private PHC from each health 
sector. Thus 5 government centres and 
5 private PHC centres participated in 
the study. These centres were typical of 
those across the city, offering services to 
a large population who are fairly repre-
sentative of the Riyadh region. 

The survey in all the centres was 
conducted on 1 single full working day 
in  January 2002 with 2  shifts  in  each 
centre. The day was chosen from the 
5 working days, again by a similar sim-
ple random sampling method. The 
patients’ clinical management forms 
were  examined  and  all  prescriptions 
for medications from all consultations 
on the day of the study were analysed, 
1182 from public and 1200 from private 
PHC centres. All prescription data were 
collected on the same date to ensure 
that seasonal or daily fluctuations in 
prescribing behaviour did not affect the 
pattern of prescriptions collected. The 
aim was to give a complete picture of 
comparative prescription patterns and 
to reflect accurately the range of typical 
consultations covering patients’ age, sex, 
and morbidity, curative and preventive 
measures and various lengths of consul-
tation times. In addition, we selected a 
day when specific PHC services such as 
vaccinations and follow-up of maternity 
cases were not delivered. Copies of all 
prescriptions were collected from each 
PHC centre and analysed in detail for 
completeness in each centre. 

Data collection and entry
The prescription variables analysed in 
the study were the presence of: patient’s 
file number, name, age, sex and national-
ity; diagnosis; number of drugs per pre-
scription; date; and prescriber’s name 

and signature with stamp. The legibility 
of the prescriptions were also evaluated 
from a sample of prescriptions written 
by 25 physicians: 3 evaluators (Y.N. and 
2 pharmacists) reached a consensus 
about whether the prescription was 
clearly written or not. In addition the 
diagnosis recorded on the prescription 
and types of medication prescribed 
were noted. The drug-related variables 
were analysed by noting which of the 
following items were present on the pre-
scriptions as instructions to the pharma-
cist: strength and dose of medication; 
frequency and duration of administra-
tion; and instructions about how to use 
it (i.e. when to use the drug, how many 
times to take it, whether before or after 
meals). These were analysed for the first 
5 drugs on each prescription. 

Data were entered by 2 graduate 
research assistants who received exten-
sive training from 2 pharmacists prior 
to their involvement with the study. 
Before formal data entry began and to 
ensure consistency of data entry, each 
assistant first evaluated 10 records and 
discussed any points of disagreement. 
This was repeated until the research 
assistant achieved 97% concordance in 
recording the variables selected from 
both private and public sector records. 
Such a level of consistency was thought 
to be adequate for the purpose of this 
study. However, as an additional qual-
ity assurance measure, 10 prescriptions 
chosen at random were also checked 
against the records on the database. 
Again, consistency was at least 97% and 
considered satisfactory. Dual data entry 
was  considered excessively  expensive 
and was therefore not performed.

Data analysis
The data were entered in the computer 
using SPSS software program, version 
10. Analysis was conducted  following 
cleaning of the data and testing of its 
quality as above. Frequencies were 
computed for all variables under inves-
tigation. The mean number of drugs 
per prescription for both health sectors 
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was computed by dividing the total 
number of drugs by the total number 
of prescriptions. Univariate analysis, 
chi-squared test, t-test and Z-test were 
conducted. These statistical tests were 
used for cross-tabulation, to analyse 
categorical and continuous variables 
and to analyse the differences in the rate 
of medication prescriptions between 
public and private PHC centres. 

Results

Basic information recorded on 
prescriptions
The statistical analysis of the recorded 
variables of the prescriptions from the 
public and private health sectors re-
vealed that the data were significantly 
better recorded in the public sector 
with regard to file number, patient’s 
name,  sex,  nationality,  diagnosis  and 
doctor’s signature (P < 0.05) (Table 1). 
In contrast, the doctors’ name and date 
of prescriptions were noted better in pri-
vate than public prescriptions. Patient’s 
age, vital signs and ICD-9 diagnostic 
code were only recorded in public PHC  
centres and therefore no comparison 
with the private sector could be under-
taken.

The prescriptions were for a total 
of 2463 drugs in the public clinics and 
2836 from the private clinics. Therefore 
a mean of 2.08 drugs [95% confidence 
interval (CI): = 2.00–2.17)] were pre-
scribed per prescription in the public 
sector  compared with 2.36  (95% CI: 
2.27–2.45) in the private sector. There 
was, therefore, a significantly higher rate 
of drugs prescribed per prescription in 
the private sector (Z = 4.56, P < 0.001, 
95% CI: 1.60–3.99).  In  the public sec-
tor, unlike the private health sector, no 
patient received a prescription for more 
than 4 drugs. 

Diagnoses recorded on 
prescriptions
The most frequent diagnosis noted in 
public health prescriptions was upper 
respiratory tract infection (RTI) (51.2% 
of prescriptions) whereas gastrointes-
tinal disorders were the most frequent 
diagnosis in private health sector pre-
scriptions  (10.9%). Full details of  the 
distribution of diagnoses in both the 
public and private sectors are provided 
in Table 2.

Drug-related information 
recorded on prescriptions
An analysis of the drug-related informa-
tion recorded on prescriptions is shown 

in Table 3 (drug 1 indicates item 1 in 
prescriptions with at least 1 item; drug 2 
indicates item 2 in prescriptions with at 
least 2 items, etc).

The legibility of the prescriptions 
ranged  from 72.8% to 93.2% for differ-
ent items in the public sector and from 
67.2% to 85.9% in the private sector. 

The quality of instructions provided 
to the pharmacists was poor in both  
sectors. Depending on the item, the 
strength of the drug was noted for 
only  17.3%  of  prescriptions  in  the 
public  sector and 20.0%  in  the private 
sector. Details of the drug dose were 
recorded in more items in private clinics 
(90.9%–95.8%) than in the public clin-
ics  (76.3%–80.6%). Frequency of use 
of medication was also slightly better 
recorded in private than public clin-
ics. Duration of drug use was recorded 
for less than half of most items in both 
public and private sectors. Instruc-
tions for use were rarely given: for only  
approximately  7% of  items  in  public 
PHCs and 5% in private clinics.

Types of medications 
prescribed on prescriptions
Table 4 provides details of the medica-
tions prescribed in both the public and 
private sectors. As many prescriptions 

Table 1 Distribution of information recorded on medication prescriptions from public and private primary health care (PHC) 
centres

Information recorded Public PHC centres
(n = 1182)

Private PHC centres
(n = 1200)

χ2-valuea P-value

No. % No. %

Patient name 1182 100.0 1175 97.9 24.9 < 0.001

Patient sex 1182 100.0 531 44.3 92.3 < 0.001

Doctor signature 1144 96.8 874 72.8 263.9 < 0.001

Diagnosis 1076 91.0 156 13.0 145.1 < 0.001

Patient age 1056 89.3 n/r n/r – –

ICD-9 code 956 80.9 n/r – – –

Patient nationality 952 80.5 144 12.0 113.2 < 0.001

Date 796 67.3 1111 92.6 237.6 < 0.001

File number 716 60.6 623 51.9 18.4 < 0.001

Doctor name 377 31.9 770 64.2 248.4 < 0.001

Clinical findings 45 3.8 n/r – – –
aDegrees of freedom = 1. 
n = number of prescriptions analysed; ICD-9 = International classification of diseases (9th revision); n/r = not recorded. 
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were for multiple drugs a total of 2463 
prescribed drugs were analysed from 
public clinics and 2836 from private 
clinics. Antibiotics were the most com-
monly prescribe medications in both 
sectors and antidepressants the least. 
The statistical analysis revealed that the 
only significant differences between the 
2 sectors were in the prescribing of an-
tibiotics,  corticosteroids,  expectorants 
and cardiovascular drugs (P  <  0.05). 
The rate of prescribing of antibiotics 
was higher in the public health sector, 
while corticosteroids, expectorants and 
cardiovascular drugs were significantly 
more likely to be prescribed on private 
prescriptions. However, with regard to 
other noted drugs, no significant differ-
ences were observed between the public 
and private health sector prescriptions.

Discussion 

This  survey has  explored  the medica-
tion prescribing pattern of physicians 
and the adequacy of recorded infor-
mation on the prescriptions in patient 
records across the public and private 
health care sectors in Riyadh city. The 

quality of instructions provided to the 
pharmacists was poor in both sectors. 
Approximately 1 in 4 prescriptions from 
both the public and private sectors were 
unreadable. Drug strength was the least 
well recorded element, with over half 
of prescriptions omitting this item in 
both sectors. Appropriate dosage was 
recorded to a far greater extent in private 
(around 95% of  items)  than  in public 
prescriptions (80%). Frequency of ad-
ministration was also far better recorded 
in private prescriptions  (around 92% 
of items) than in public prescriptions 
(70%). Approximately  50% of  items 
on prescriptions from both health 
sectors lacked information about the 
duration of treatment prescribed. The 
low level of accuracy of recording on 
prescriptions may be attributed to 2 
main factors. First, some items that are 
only available in one strength, (such 
as creams, ointments or paracetamol) 
do not necessarily require specific in-
structions about strength. Secondly, the 
physician may have knowledge of the 
pharmacy to which the prescription will 
be taken, and therefore will be aware of 
the strength and type of drugs available. 

Therefore, the physician may see no 
need to provide strength instructions to 
the pharmacist. Duration of use may not 
have been well recorded as many of the 
prescriptions were for antibiotics, which 
were probably to be used in standard 
regimens where the pharmacist would 
be expected to include the duration. 

The instructions about the appropri-
ate use of drugs also showed very poor 
rates of  recording  (less  than 10%  for 
all items), which emphasizes the need 
for both public and private physicians 
to give more priority to completing the 
instructions for the prescribed medi-
cations. The need to maintain a high 
volume of consultations, particularly in 
privately-funded practices, may contrib-
ute to this. Physicians may also feel that 
providing this information is a role for 
the dispensing pharmacist. 

Overall, public health care physi-
cians tended to complete the prescrip-
tions more fully than private health care 
doctors. The findings are partly consist-
ent with national [4–7] and interna-
tional trends [8,9]. The implications of 
this finding are administrative, legal and 
clinical. It is likely that these findings 

Table 2 Distribution of diagnoses recorded on medication prescriptions from public and private primary health care (PHC) 
centres

Diagnosis recordeda Public PHC centres
(n = 1077)

Private PHC centres
(n = 157)

χ2-valuee P-value

No. % No. %

Upper respiratory tract infection 551 51.2 15 9.6 94.9 < 0.001

Gastrointestinal disorder 111 10.3 17 10.9 0.1 NS

Asthma 53 4.9 11 7.1 1.3 NS

Diabetes mellitus 50 4.6 10 6.4 0.9 NS

Urinary tract disorder 43 3.9 16 10.3 11.7 < 0.001

Skin diseases 37 3.4 10 6.4 3.3 NS

Eye diseases 33 3.1 15 9.6 15.6 < 0.001

Poisoningb 31 2.9 10 6.4 5.3 0.02

Musculoskeletal diseases 27 2.5 15 9.6 20.9 < 0.001

Blood diseasesc 25 2.3 9 5.8 6.1 0.01

Cardiovascular system disorders 23 2.1 8 5.1 4.9 0.02

Gynaecological disordersd 18 1.7 8 5.1 7.9 0.005

Other 74 6.9 12 7.7 0.2 NS
aInternational classification of diseases (9th revision) categories; bPlus trauma, accidents; cPlus immune disorders, disorders include hypertension; dPlus complications 
of pregnancy; eDegrees of freedom = 1. 
n = number of prescriptions analysed; NS = not significant.

Book 17-2.indb   152 1/26/2011   2:19:36 PM



 املجلد السابع عرشاملجلة الصحية لرشق املتوسط
العدد الثاين

153

are  explained by  inadequate  time 
and patient workload and low 
levels of staffing in the public sec-
tor. Other aspects of the system in 
Saudi Arabia may also contribute: 
for instance, the fact that there is no 
explicit monitoring of  this  aspect 
of the quality of prescribing means 
that its importance is not flagged up 
to doctors  [10]. Therefore  strate-
gies need to be directed towards 
encouraging health providers to 
write complete prescriptions. The 
extent  to which  improved  record-
ing of prescribing information con-
tributes to improved prescribing 
behaviour is open to debate. The 
international evidence, however, 
appears to indicate that better re-
cording of such information can be-
gin to contribute to patients’ safety 
in a cost-effective way [11], e.g. 
avoiding tetracycline prescriptions 
in young children, documenting 
drug allergies, etc. 

We found that PHC physicians 
often failed to record completely the 
information required to dispense 
prescriptions correctly and this 
again reflects the findings of other 
studies [6,7,12]. Such a failure may 
have importance adverse effects for 
patients [13]. For instance, failure 
to record the strength or dose of a 
drug may result in over- or under-
dosing. Such medication errors are 
preventable but require coordinated 
efforts by health providers in order 
to improve clinical outcomes and 
patient safety [14]. The real clinical 
significance of the omissions identi-
fied here is uncertain, and further 
study would be required. 

Two major diagnostic groups 
were identified in prescriptions 
in this study: respiratory diseases 
especially in public clinics and 
abdominal diseases in both public 
and private health clinic patients. 
Other diagnoses such as urinary 
tract diseases, eye disorders, acci-
dental poisonings, musculoskeletal 

disorders, haematological disorders, gy-
naecological diseases and cardiovas-
cular diseases were more commonly 
recorded for private clinic patients. The 
explanation  for  these  trends  remains 
unclear and would require further study. 
A weakness of this study is that we have 
no gold standard for diagnosis but only 
the doctors’ recorded diagnoses. We 
need to investigate whether the appar-
ent differences represent differences in 
labelling or actual differences in mor-
bidity between patients consulting in 
the 2 sectors. Our findings are partly 
consistent of with those of other stud-
ies suggesting that there may be differ-
ences in morbidity patterns between 
populations attending different types 
of health care facility perhaps due to dif-
ferences in patients’ social background 
[6–8,15,16]. It is also possible that the 
apparent differences are artefacts cre-
ated by poor recording in the private 
sector. Analysis of the medication treat-
ments prescribed suggests that this is 
the most  likely  explanation,  since  the 
pattern of drugs actually prescribed was 
very similar in both sectors. 

This study revealed that anti-
inflammatory drugs, antipyretics, 
antiallergic and gastric acid blockers 
were heavily prescribed by physicians 
at both settings, which yet again partly 
corroborates the results of other studies 
[6–8,17–19]. Psychotropic drugs were 
prescribed the least frequently. Overall, 
this prescribing pattern is compatible 
with diagnostic patterns revealed in the 
2 settings. Antibiotics, the most com-
monly prescribed drugs, were prescribed 
significantly more often in public than 
private clinics. Corticosteroids,  expec-
torants and cardiovascular medica-
tions, however, were significantly more 
likely to be dispensed at private clinics. 
Unlike other  research  [20] our  study 
did not analyse whether or not these 
medications were prescribed ration-
ally. Repeat dispensing of antibiotics 
or other drugs [21] is allowed in Saudi 
Arabia but only if justified on clinical 
and scientific grounds. This prescribing Ta
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trend will further change in future as 
PHC centres are continuously taking 
on wider roles in managing chronic 
diseases, such as diabetes mellitus and 
coronary heart disease. However, ant-
ibiotics and corticosteroids should be 
prescribed carefully across both clinical 
settings by PHC physicians, as these 
medications are coupled with adverse  
effects including the risk of develop-
ment of antibiotic-resistant strains of 
bacteria or osteoporosis [22–27]. 

Prescribing more than 1 drug was 
common in both public and private 
settings, although in the public sec-
tor, unlike the private health sector, no 
patient received a prescription for more 
than 4 drugs: the design of the public 
records system would have made this 
difficult. The findings of our research are 
consistent with other studies showing 
high rates of polypharmacy [5–8,12]. 
Although polytherapy is generally dis-
couraged, it is justified in certain cases 
[28] and is perhaps inevitable in eld-
erly populations who are often suffering 
from multiple chronic diseases [29]. In 

some cultures, however, such as Saudi 
Arabia the PHC physician is under 
considerable pressure from patients to 
reach a diagnosis and prescribe accord-
ingly, possibly in the presence of a great 
deal of clinical uncertainty. This has 
quantitative, administrative and clinical 
implications. The prescription of drugs 
is often used to hasten the termination 
of  the  consultation  [4–6,8,30].  As  a 
result, many consultations in PHC in 
Saudi Arabia may result in inappro-
priate polypharmacy, which in turn 
raises a number of medical, social, 
economic and public safety concerns 
[7,9,31–34]. 

There are some limitations to the 
study; it represents a preliminary analy-
sis in a complex area of prescribing. The 
1-day prescription selection strategy 
can be expanded to improve the sample 
size. A larger sample size may help in 
achieving further statistical power for 
the results obtained. This research was 
conducted in Riyadh city and therefore 
the extent  to which  its findings can be 
generalized throughout Saudi Arabia 

is unknown. Future  studies  should ex-
plore prescribing trends in rural regions 
of Saudi Arabia. Computerized pre-
scribing data collection systems would 
facilitate a more detailed analysis of pre-
scribing. Computerization in primary 
care is in its infancy in Saudi Arabia, but 
the potential for undertaking large-scale 
analyses of prescribing in the future 
should not be underestimated.

To sumarize, in this study we found 
similar overall patterns of prescribing 
between the public and private health 
sectors with some variations in their di-
agnostic profiles. There were, however, 
important elements of prescribing that 
varied between the 2 sectors; in par-
ticular, polypharmacy was more com-
mon in the private sector. Several of the 
deficiencies in recording information 
on prescriptions could present a danger 
to patient safety. Measures are needed 
in Saudi Arabia to improve physicians’ 
recording of complete information on 
prescriptions and to avoid injudicious 
use of polytherapy. 

Table 4 Distribution of types of medication prescribed on prescriptions from public and private primary health care centres 

Type of medication prescribed Public PHC centres
(n = 2463)

Private PHC centres
(n = 2836)

χ2-valuea P-value

No. % No. %

Antibiotic 520 44.0 456 38.0 8.8 0.002

Anti-inflammatory 175 14.8 167 13.9 0.52 NS

Antipyretic 78 6.7 72 6.0 0.36 NS

Antiallergic 73 6.2 71 5.9 0.07 NS

Vitamin/tonic 62 5.3 64 5.3 0.01 NS

Gastric acid blocker 63 5.3 59 4.8 0.21 NS

Bronchodilator 47 4.0 46 3.7 0.03 NS

Antiemetic 38 3.2 40 3.4 0.03 NS

Hypoglycaemic 30 2.5 40 3.4 1.32 NS

Corticosteroid 15 1.3 39 3.3 10.6 0.001

Antispasmodic 32 2.7 35 2.9 0.10 NS

Expectorant 10 0.9 30 2.3 9.9 0.001

Cardiovascular drug 11 0.9 30 2.3 8.7 0.003

Antidepressant 8 0.7 17 1.4 3.14 NS

Other 20 1.7 34 2.8 3.50 NS
aDegrees of freedom = 1. 
n = number of drugs prescribed; NS = non-significant.
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Medication errors in primary care in Riyadh city, 
Saudi Arabia
T. Khoja,1 Y. Neyaz,2 N.A. Qureshi,3 M.A. Magzoub,4 A. Haycox 5 and T. Walley 6 

ABSTRACT Medication errors can cause a variety of adverse drug events but are potentially preventable. This 
cross-sectional study analysed all medication prescriptions from 5 public and 5 private primary health care 
clinics in Riyadh city, collected by simple random sampling during 1 working day. Prescriptions for 2463 and 2836 
drugs from public and private clinics respectively were examined for errors, which were analysed using Neville 
et al.’s classification of prescription errors. Prescribing errors were found on 990/5299 (18.7%) prescriptions. 
Both type B and type C errors (major and minor nuisance) were more often associated with prescriptions from 
public than private clinics. Type D errors (trivial) were significantly more likely to occur with private health sector 
prescriptions. Type A errors (potentially serious) were rare (8/5299 drugs; 0.15%) and the rate did not differ 
significantly between the 2 health sectors. The development of preventive strategies for avoiding prescription 
errors is crucial. 

1Cooperation Council for the Arab States of the Gulf, Riyadh, Saudi Arabia.
2General Directorate for Quality Development; 3General Administration for Mental Health and Social Services and Medical Research, Ministry of 
Health, Riyadh, Saudi Arabia (Correspondence to N.A. Qureshi: qureshinaseem@live.com).  
4Department of Medical Education, College of Medicine, King Abdulaziz Medical City, Riyadh, Saudi Arabia.
5School of Management; 6Department of Internal Medicine, University of Liverpool, Liverpool, United Kingdom.

أخطاء وصف األدوية يف الرعاية الصحية األولية يف مدينة الرياض، اململكة العربية السعودية
توفيق خوجة، يعقوب نياز، نسيم قريش، حممد عيل مقزوب، آالن هيكوكس، توم فيليي

م هذه الدراسة املستعرضة حتلياًل جلميع  اخلالصة: يمكن ألخطاء وصف األدوية أن تسبِّب حوادث ضائرة متنوعة، مع أن من املمكن تالفيها. وتقدِّ
الوصفات الدوائية يف مخٍس من عيادات الرعاية الصحية األولية يف القطاع العام، ويف مخس عيادات مماثلة هلا يف القطاع اخلاص، يف مدينة الرياض، 
2463 وصفة، من  يف اململكة العربية السعودية، وقد مجعت املعلومات من خالل االعتيان العشوائي البسيط يف يوم عمٍل واحد. ودرس الباحثون 
القطاع العام، و2836 وصفة من القطاع اخلاص، بحثًا عن األخطاء، مستخدمني تصنيف نيفيل Neville وزمالئه ألخطاء وصف األدوية. وقد عثر 
الباحثون عىل أخطاٍء يف وصف األدوية يف 990 وصفة، من بني 5299 وصفة )18.7%(، وتبنيَّ هلم أن كاًل من أصناف األخطاء الكربى B والصغرى 
C تتـرافق أكثر من غريها مع وصفات صادرة عن عيادات تابعة للقطاعني اخلاص والعام. أما الصنف D )العارض( من أخطاء وصف األدوية فهو 
األكثر حدوثًا يف وصفات القطاع اخلاص. وقد كانت أخطاء الصنف A )وهي األخطاء التي حيتمل أن تكون وخيمة النتائج( نادرة، )8 وصفات من 
أصل 5299 وصفة، أي بنسبة 0.15%( دون اختالف ُيْعَتدرُّ به يف معدل هذا احلدوث بني القطاعني العام واخلاص. وتدّل الدراسة عىل رضورة إعداد 

استـراتيجيات وقائية لتفادي األخطاء يف وصف األدوية.

Erreurs de prescription de médicament en soins de santé primaires à Riyadh (Arabie saoudite)

RÉSUMÉ Les erreurs de prescription de médicament peuvent être à l’origine d’événements indésirables variés. 
Cependant, elles sont potentiellement évitables. La présente étude transversale a analysé les prescriptions 
de médicament issues de cinq établissements de soins de santé primaires publics et privés de la ville de 
Riyadh, collectées par échantillonnage aléatoire simple au cours d’une journée de travail. Les prescriptions de 
2463 médicaments pour les établissements publics et de 2836 médicaments pour les établissements privés ont 
été examinées à la recherche d’erreurs. Ces erreurs ont été analysées au moyen de la classification des erreurs 
de prescription selon Neville et al. Des erreurs ont été retrouvées dans 990 prescriptions sur 5299 (18,7 %). 
Les erreurs de type B et de type C (conséquences majeures et mineures) étaient plus fréquemment associées 
aux prescriptions issues des établissements publics que des établissements privés. Les erreurs de type D (très 
légères) étaient nettement plus susceptibles de survenir dans les prescriptions du secteur privé. Les erreurs de 
type A (potentiellement graves) étaient rares (huit médicaments sur 5299 ; 0,15 %) et le pourcentage n’était pas 
très différent entre les deux secteurs de santé. L’élaboration de stratégies préventives pour éviter les erreurs de 
prescription est essentielle.
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Introduction

Prescription errors have been defined as 
“any preventable event that may cause 
or lead to inappropriate medication or 
patient harm when the medication is 
in the control of the health care profes-
sional, patient or consumer” [1]. There 
are many types of clinical error, caused 
by a multitude of factors, and these have 
been reviewed in detail in the literature 
review accompanying this series of pa-
pers [2]. There are also different systems 
for classifying prescription errors. The 
Institute of Medicine has categorized 3 
types of medical errors that compromise 
patient outcomes: underuse (failure to 
prescribe when benefit would be likely), 
overuse (prescribing when benefit is 
unlikely) and misuse (an actual error or 
mistake) [3]. Neville et al. have classified 
prescription errors into 4 categories on 
the basis of their potential clinical out-
comes [4]: type A (potentially serious 
to patient); type B (major nuisance—
pharmacist/doctor contact  required); 
type C (minor nuisance—pharmacist 
must use professional judgement); and 
type D (trivial). 

At the time of the study, very little 
information was available about the na-
ture and extent of prescription errors in 
the Gulf countries. To address this de-
ficiency, samples of prescriptions were 
analysed to obtain evidence about the 
nature and extent of errors  in primary 
health care (PHC) in Saudi Arabia. 
The aim of the study reported here was 
to identify, analyse and compare the 
common types of prescription errors 

encountered in medication prescrip-
tions written in private and public PHC 
centres in Riyadh city.

Methods

Setting and sample
Details of the setting and sample have 
been described in another paper [5]. 
Patient clinical management records 
were collected by simple random 
sampling during 1 working day from 
5 public and 5 PHC clinics in Riyadh 
city. The records were examined and all 
prescriptions for medications from all 
consultations on the day of the study 
were analysed: 1182 from public and 
1200  from  private  PHC  centres.  As 
most prescriptions were for more than 
1 drug a total of 2463 prescribed drugs 
from public clinics and 2836 from pri-
vate clinics were analysed.

Data collection
Data were collected by the investigator 
(Y.N.) and entered by 2 trained gradu-
ate research assistants. Prescriptions 
containing errors were allocated an er-
ror classification following a discussion 
between the investigator (Y.N.) and 
the pharmacists involved. Neville et al.’s 
system for classifying prescription er-
rors was used to classify errors as type 
A, B, C or D [4]. As a quality assurance 
measure, all classifications were double-
checked by another pharmacist. In no 
case was there disagreement with regard 
to the category of error between the 
investigator and the pharmacists.

Data analysis
The data were entered in the computer 
using SPSS software program, version 
10.  Analysis  was  conducted  follow-
ing data cleaning and quality testing. 
Frequencies were computed for all 
variables under investigation and the 
chi-squared test was used to analyse 
categorical variables.

Results

A total of 2463 prescribed drugs were 
analysed from public clinics and 2836 
from private clinics. Overall, prescribing 
errors were  found on 990 out of 5299 
prescriptions (18.7%). 

Th e  a n a l y s i s  o f  e r r o r  t y p e s 
(Table 1) revealed that both type B and 
type C errors were more common in 
public than private PHC centres. Type 
B errors were detected  in 8.0% versus 
6.0% of drugs prescribed by public and 
private clinics respectively and type C 
errors were  found  in 2.2% versus 1.1% 
drugs prescribed by public and private 
clinics respectively (P < 0.05).  In con-
trast, the more trivial type of error (type 
D) were more frequently found on 
private than public clinic prescriptions 
(11.2% versus 8.5%) (P < 0.05). For the 
most serious type of error (type A), no 
significant differences were observed 
between the 2 types of PHC centres; 
however, only 8 such errors were identi-
fied  in  total,  an overall  rate of  0.15% 
(8/5299) of all drugs prescribed; 

Potentially life-threatening type 
A errors in both sectors were mainly 

Table 1 Distribution of prescription error types in medications prescribed from public and primary health care (PHC) centres  

Type of prescription errora Public PHC centres
(n = 2463)

Private PHC centres
(n = 2836)

χ 2-valueb P-value

No. % No. %

Type A (serious) 3 0.1 5 0.2 0.3 NS

Type B (major nuisance) 198 8.0 171 6.0 6.2 0.004

Type C (minor nuisance) 54 2.2 32 1.1 9.3 0.002

Type D (trivial) 209 8.5 318 11.2 10.9 0.0001

n = number of prescribed drugs analysed; NS = not significant. 
aNeville et al.’s classification [4]. bDegrees of freedom = 1.
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related to overdosage. These errors were 
most commonly associated with drugs 
for diabetes or hypertension, frequently 
by a  factor of 10;  for  example, 50 mg 
instead of 5 mg Daonil (glibencla-
mide)  and 500 mg  instead of  50 mg 
propranolol. No evidence was available 
to indicate whether such serious errors 
had been corrected prior to dispensing 
the medication to patients.

Type B errors are those in which 
the nature of the prescription required 
is completely unclear. In such errors, 
the pharmacist would have to contact 
the physician to clarify the nature of 
the prescription. An average of 7% of all 
drugs prescribed were classified as type 
B;  for  example, writing  antihistamine 
syrup without mentioning the dose to 
be given per day. Many such errors were 
also related to bad handwriting. In one 
notable example  it was difficult  for  the 
dispensing pharmacist  to  read amoxi-
cillin antibiotic written for fever for a 
young adult. These types of errors were 
time-consuming because frequently the 
prescribing physicians were difficult to 
contact by the pharmacist in order to 
clarify the prescription.

Type C errors denote a minor nui-
sance, requiring the pharmacist to make 
a professional decision before dispens-
ing the prescribed medication, which 
inconveniences both the pharmacist 
and the patient. An example of this was 
the issuing of prescriptions for an inap-
propriate duration, which appeared to 
exceed therapeutic requirements.

Type D errors denote a trivial issue, 
for example when the prescription does 
not conform to the guidelines in the 
Ministry of Health formulary, although 
the intentions of the prescriber are not 
in doubt. Examples  included  the pre-
scribing of liquid formations instead of 
gel with antacid preparations or obvi-
ous spelling errors. Spelling errors were 
the most commonly observed type D 
prescription errors;  for  example, writ-
ing claoxacilin for cloxacillin, Actifid for 
Actifed and Dainil for Daonil. 

Discussion

Another study using the same patient 
records  has  explored  the  extent  to 
which prescriptions in PHC centres in 
Riyadh city were complete and readable 
[5]. Incomplete information included 
demographic details, e.g. patient’s ad-
dress, age and sex or, more importantly, 
clinical details, e.g. drug strength/dose/ 
frequency and duration of treatment. 
The  study  reported  in  this  paper  ex-
plored  the extent of errors of commis-
sion, i.e. writing incorrect information 
about the medication or the patient. The 
findings emphasize that both public and 
private sector physicians were failing to 
provide the necessary information to  
allow safe dispensing and administra-
tion of drugs. Error rates were signifi-
cantly different between the 2 sectors, 
with the rate of type B and C errors 
being significantly higher in public PHC 
clinics as compared to private clinics. 
There was no statistical difference in the 
rate of serious type A reactions between 
the public and private sectors, probably 
due to the small number of such events 
(8 in total).

These results reflect those reported 
in other studies [6–11]. In Bahrain, Al 
Khaja et al. explored prescription errors 
and found similar patterns of prescrib-
ing to those identified in our study [10]. 
According to their study, 5959 out of 
77 511 prescriptions dispensed (7.7%) 
were found to contain errors compared 
with 990 out of 5299 (18.7%)  in  the 
current study. The authors made a series 
of recommendations including train-
ing initiatives to improve physicians’ 
prescribing skills, adherence to the es-
sential drugs list and use of the national 
formulary to reduce medication errors 
in the PHC setting [10].

In a study of hospitalized patients, 
Blix et al. reported that 81% of patients 
had problems with their drug prescrip-
tions, most commonly for drugs such 
as warfarin, digoxin and prednisolone 
[12]. In a study of 4 UK primary care 
pharmacies, Chua et al. reported that 

“near misses” occurred 6 times more 
often than dispensing errors, indicat-
ing the importance of final checking in 
pharmacies. The most common types 
of dispensing errors or near misses 
appeared to be incorrect strength of 
medication, incorrect drugs, incorrect 
quantities, incorrect dosage and incor-
rect labels. This group of investigators 
further emphasized the importance of a 
self-reporting scheme [13].

Prescription errors are potentially 
preventable, and concerted efforts by 
health providers, health consumers and 
well organized health delivery systems 
[14] would reduce the incidence of 
such errors. Key elements for achieving 
this objective are enhanced education 
about prescribing [15], access to drug 
formularies, computer-aided prescrib-
ing and high-quality drug information 
services [16]. Better education for pa-
tients and improved organization of 
prescribing are also crucial [17]. Ac-
curate drug error reporting systems will 
guide the development of preventive 
strategies for reducing the magnitude 
and implications of prescription errors 
[18,19]. A recent study of medication 
errors emphasized that even hospitals 
using highly developed computerized 
prescribing systems may have high rates 
of adverse drug events [20] and related 
problems [21]. Many prescription  
errors are potentially preventable if ef-
fective preventive strategies can be ap-
plied in a timely fashion [22].

The results obtained in this study 
should be perceived as being preliminary 
and indicative rather than definitive. 
Lack of any independent verification 
concerning the accuracy of diagnosis 
makes it impossible to determine what 
proportion of patients was subject to 
incorrect diagnosis and hence incor-
rect prescriptions. One potential en-
hancement of this research would be to 
cross-check the diagnosis to assess the 
accuracy with which public and private 
physicians can determine this crucial 
element. Furthermore, this study has 
applied a particular classification system 
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for prescription errors. It would be in-
structive  to assess  the extent  to which 
the use of other classification systems 
would affect the classification of the 
prescription errors identified.

To sum up, this study has revealed 
multiple prescription error types across 

both public and private settings, com-
patible with findings reported in the na-
tional and international literature. Most 
of these errors were of limited clinical 
significance, and the incidence of seri-
ous errors was low at 0.15%. The major 
area for prescription errors, incorrect 

diagnosis, was not studied here because 
of the nature of the data available. The 
development of preventive strategies for 
avoiding prescription errors is crucial in 
Saudi Arabia, as most errors, and their 
potentially serious adverse consequenc-
es, are potentially preventable.
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Determinants of physicians’ medication prescribing 
behaviour in primary care in Riyadh city, Saudi Arabia
M.A. Magzoub,1 Y. Neyaz,2 T. Khoja,3 N.A. Qureshi,4 A. Haycox 5 and T. Walley 6 

ABSTRACT This study in Saudi Arabia explored the determinants of physicians’ prescribing behaviour in 
primary care in Riyadh city. A self-administered questionnaire designed to explore factors influencing 
prescribing (sociodemographic factors; practice setting; continuing education; access to educational materials; 
pharmaceutical company representatives; and patient factors) was completed by 87 PHC physicians. A factor 
analysis of 56 variables extracted 7 factors that explained 46% of the variance. Of these, 4 components positively 
related to perceived good prescribing behaviour could be summarized as: clinical experience of physicians; use 
of educational materials for continuous updating of medical knowledge; enhanced levels of continuing medical 
education and willingness to involve patients in decision-making; and working as a team using pharmacists for 
consultation and emphasizing the role of medical education. The other 3 factors derived from the analysis were 
less easy to interpret and may have been statistical anomalies (or measurement errors).

1Department of Medical Education, College of Medicine, King Abdulaziz Medical City, Riyadh, Saudi Arabia. 
2General Directorate for Quality Development; 4General Administration for Mental Health and Social Services and Medical Research, Ministry of 
Health, Riyadh, Saudi Arabia (Correspondence to N.A. Qureshi: qureshinaseem@live.com).
3Cooperation Council for the Arab States of the Gulf, Riyadh, Saudi Arabia.
5School of Management; 6Department of Internal Medicine, University of Liverpool, Liverpool, United Kingdom.

دات سلوك األطباء يف وصف األدوية يف الرعاية الصحية األولية يف مدينة الرياض، اململكة العربية السعودية حمدِّ
حممد عيل مقزوب، يعقوب نياز، توفيق خوجة، نسيم قريش، آالن هيكوكس، توم فيليي

دات سلوك األطباء يف وصف األدوية يف الرعاية الصحية األولية يف مدينة الرياض يف اململكة العربية السعودية.  اخلالصة: تستقيص هذه الدراسة حمدِّ
ذ ذاتيًا لَتَقيصِّ العوامل املؤثرة عىل وصف األدوية )وهي إما عوامل اجتامعية ديموغرافية، وإما عوامل تتعلق بمواقع  م الباحثون استبيانًا ينفَّ وقد صمَّ
هذه  واستكمل  باملرىض(؛  خاصة  بعوامل  أو  األدوية،  صناعة  رشكات  بممثيل  أو  التثقيفية،  املواد  بإتاحة  أو  املستمر،  التعليم  بتواُفر  أو  املامرسة، 
ل إىل سبعة عوامل يمكن أن تفرسِّ  ى حتليل هلذه العوامل شمل 56 متغريًا للتوصرُّ االستبيانات سبعٌة وثامنون طبيبًا يف الرعاية الصحية األولية. وقد أدَّ
46% من حاالت التفاوت هذه. ومن هذه العوامل السبعة كان هناك أربعة عوامل تتعلق إجيابيًا بالسلوك املدرك لوصف األدوية، ويمكن تلخيص 

هذه العوامل بام ييل: اخلربة الرسيرية لألطباء، واستخدام املواد التثقيفية للتحديث املستمر للمعارف الطبية، وتعزيز مستويات التعليم الطبي املستمر، 
والتـرحيب بإسهام املريض يف اختاذ القرار، والعمل كفريق باالستفادة من الصيادلة يف املشاورات، والتأكيد عىل دور التثقيف الطبي. أما العوامل 

ل إليها يف التحليل فكان من الصعب تفسريها، ولعلها شذوذات إحصائية )أو أخطاء يف القياسات(. الثالثة األخرى التي أمكن التوصرُّ

Déterminants du comportement prescripteur des médecins en soins de santé primaires à Riyadh (Arabie 
saoudite).

RÉSUMÉ La présente étude, réalisée en Arabie saoudite, a analysé les déterminants du comportement 
prescripteur des médecins en soins de santé primaires dans la ville de Riyadh. Un auto-questionnaire élaboré 
pour analyser les facteurs influençant la prescription (facteurs sociodémographiques ; cadre de l’exercice ; 
formation continue ; accès aux matériels d’éducation ; représentants d’entreprises pharmaceutiques ; et 
facteurs relatifs aux patients) a été rempli par 87 médecins de soins de santé primaires. Une analyse factorielle 
de 56 variables a dégagé sept facteurs expliquant 46 % de la variance. Parmi ceux-ci, quatre composantes ayant 
un lien positif avec un comportement prescripteur perçu comme adéquat pourraient être résumées comme 
suit : l’expérience clinique des médecins ; le recours à des matériels d’éducation pour le maintien à jour continu 
des connaissances médicales ; des niveaux renforcés de formation médicale continue et la volonté d’impliquer 
les patients dans la prise de décision ; le fonctionnement en équipe en consultation avec les pharmaciens et 
l’importance du rôle de la formation médicale. Les trois autres facteurs issus de l’analyse étaient moins faciles à 
interpréter et pourraient être des anomalies statistiques (ou des erreurs de mesure).
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Introduction

An ever-increasing rise in the develop-
ment of new drugs appears to coin-
cide with an increasing incidence of 
medication errors [1]. The reasons for 
the increase in prescribing have been 
described before: ageing populations in 
developed countries with higher rates 
of morbidity, extension of  the  range of 
available medicines to treat previously 
untreatable conditions, an increase in 
the practice of preventive prescribing 
and the medicalization of non-medical 
problems in a consumer society [2,3]. 

Health authorities throughout the 
world aim to optimize the quality of pre-
scribing within the limitations imposed 
by their health care budgets. The proc-
esses by which they attempt to achieve 
this have been fully described in the liter-
ature reviews accompanying this paper 
[4–6]. Policies to achieve cost-effective 
prescribing need not compromise the 
quality of prescribing. Reasonable ne-
gotiations  with the patient, meaningful 
consultation with physicians working 
in hospitals and PHC, proper scrutiny 
of pharmaceutical information or other 
sources of pharmacological data, scien-
tifically conducted post-marketing drug 
trials and cognitive decision-making 
are all helpful to a physician in prescrib-
ing correctly in all health care systems 
including PHC [3]. 

In contrast to the extensive literature 
from industrialized countries on the de-
terminants of rational drug prescribing 
behaviour [7], there is limited literature 
from Gulf countries addressing this is-
sue. This study in Saudi Arabia used 
factor analysis  to explore  the determi-
nants of primary health care (PHC) 
physicians’ prescribing behaviour in the 
public and private health care sectors in 
Riyadh city. Given the wide range of de-
terminants recognized in the literature 
and the difficulties of addressing this 
broad spectrum of issues in a research 
naïve setting, the study concentrated 
on the influence of practice settings 
and access to educational materials and 

training programmes on self-declared 
prescribing behaviour.

Methods 

The influences on self-reported pre-
scribing behaviour of a sample of physi-
cians were analysed using data from an 
anonymous questionnaire. 

Sample and setting
The survey was done on a convenience 
sample of all the physicians working in 
the private and public PHC centres who 
were selected for a study of prescribing 
reported earlier [8]. Thus all 87 physi-
cians (47 in the public sector and 40 in 
the private sector) from these 10 health 
centres (5 in the public sector and 5 in 
the private sector) were included. There 
were no refusals to participate. The sam-
ple was stratified to ensure that the full 
range of PHC practices was covered in 
both the public and private sectors.

Data collection
The study was  conducted  in 2004–5. 
Following  an  extensive  review of  the 
relevant literature on prescribing errors 
[9–12], a self-administered question-
naire was designed (available from the 
authors on request) that addressed the 
expected determinants of prescribing 
errors. There were 56 variables includ-
ing sub-items connected to physicians’ 
characteristics, methods of keeping 
their knowledge up-to-date, sources of 
prescribing guidance and methods of 
improving their knowledge of prescrib-
ing. Most of the questions were closed 
responses but 8 open-ended questions 
were included to provide a qualitative 
dimension which enabled the views 
of respondents to be collected in an 
unstructured manner.

The team designing the question-
naire was drawn from a number of 
sources: the medical education depart-
ment of academic universities, Min-
istry of Health research units and the 
Gulf Cooperation Council of Health 

Ministers, and contained a wide range 
of  expertise. This  expert  group met 3 
times under the chairmanship of the 
first author of this project to develop 
the questionnaire. The questionnaire 
was piloted on 20 physicians, 10 each 
from the private and public health sec-
tors, to identify any unclear or difficult 
questions and to ensure that content 
and length were appropriate. Although 
minor adjustments were made, no ma-
jor changes were required. 

Once finalized, the questionnaire 
was distributed to the 87 physicians 
participating in the full study. Each phy-
sician was followed up by telephone 
or  by  personal  visit  to maximize  the 
response rate.

Data analysis
The data were entered in the computer 
using SPSS software, version 10, follow-
ing data cleaning and quality testing. 
For parametric variables, the mean plus 
standard deviation with 95% confidence 
intervals were computed, while for non-
parametric variables the median and 
range were computed. Principal compo-
nent analysis was employed to analyse 
the pattern of correlations within the set 
of observed responses. The questions 
were combined to identify a smaller 
number of factors that accounted for 
most of the variance observed in the 
physicians’ questionnaire responses and 
also to generate hypotheses regarding 
causal mechanisms underlying physi-
cians’ prescribing behaviour in PHC. 
Factor scores were computed which 
were saved as variables to undertake 
a logistic regression model to predict 
prescription quality. 

Results

Sociodemographic 
characteristics
All of the 87 physicians approached 
filled in some parts of the questionnaire; 
however, not all responded to all of 
the questions. The sociodemographic 
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variables of the physicians participating 
in the study are shown in Table 1. The 
responses of all PHC physicians were 
pooled and no attempt was made to 
analyse the responses from the public 
and private sector separately. More than 
90% were in the age range 30–50 years; 
males was overrepresented (62%); only 
31% had a postgraduate qualification. 
Over 80% of  the  sample were of non-
Saudi origin, which is generally repre-
sentative of the ethnic origin of doctors 
in primary care in Saudi Arabia.

Training, experience and 
working environment 
Table 2 provides details of the training, 
experience and working environment 
of the PHC physicians participating in 
the study. They worked in health centres 
with an average number of  almost 10 
physicians. The mean duration of clini-
cal experience was around 14 years; 39% 
of physicians had 11–20 years clinical 

experience and 59% had worked for less 
than 5 years at the present PHC centre. 

Only 52% of physicians reported us-
ing an appointment system. With regard 
to further education, only about 14% of 
physicians had diplomas in disciplines 
such as paediatric medicine, dermatol-
ogy and ophthalmology; another 10% 
had a Masters qualification. 

Training in drug prescribing
Approximately two-thirds of physicians 
(65%) had received no training in drug 
prescribing at medical school. Of those 
who had received training, 65% declared 
that their undergraduate training in 
pharmacology had provided adequate 
education. However, a majority of PHC 
physicians (83%)  felt  that medical un-
dergraduates should receive additional 
courses in pharmacology to support 
their drug prescribing in primary care.

Methods of updating medical 
knowledge
The methods by which the sample of 
clinicians updated their medical knowl-
edge are summarized in Table 3. The 
most preferred method was attending 
lectures or presentations, 25% of PHC 
physicians, followed by private reading 

and study (20%) and attending scien-
tific and educational meetings (18%); 
studying for a postgraduate degree was 
the least preferred method.

Prescribing guidance
Table 4 summarizes the sources of pre-
scribing guidance utilized by clinicians. 
The great majority of physicians claimed 
to consult some form of drug formulary 
for prescribing. The most frequently 
used source of prescribing guidance was 
the Middle East Medical Index  (77% of 
physicians). Only about 34% had ever 
consulted a pharmacist before prescrib-
ing a drug (data not shown). 

Knowledge of pharmacology 
Perhaps  surprisingly, 18% of  respond-
ents expressed the view that pharmacol-
ogy had limited importance for PHC 
physicians. When asked to identify the 
areas where prescribing problems were 
likely to arise, their responses were as 
follows: limited knowledge of pharma-
cology (54%), limited skills in prescrib-
ing (23%) and limited time to optimize 
prescribing (17%).

Although 97% of PHC physicians 
observed that a sound knowledge of 
pharmacology was required for good 

Table 1 Sociodemographic 
characteristics of the participating 
physicians (n = 87) 

Characteristic No. %

Age (years)

30–35 25 29

36–40 21 24

41–45 21 24

46–50 14 16

> 50 6 7

Sex

Male 54 62

Female 33 38

Nationality

Saudi 7 8

Non-Saudi 72 83

Missing data 8 9
Postgraduate 
qualification

Yes 27 31

No 53 61

Missing data 8 9

Specialization

Yes 25 29

No 59 68

Missing data 3 3

Table 2 Practice and educational characteristics of physicians working in primary 
health care centres in Riyadh city 

Variable Min. Max. Mean (SD)

Clinical experience (years) (n = 84) 3 36 14.1 (7.7)
Experience at this health centre (years)  
 (n = 83) 0 19 5.7 (4.4)

No. of physicians at health centre (n = 82) 3 54 9.5 (6.7)
No. of patients seen by clinic: morning   
 shift (n = 84) 0 900 69.1 (111.7)

No. of patients seen by clinic: evening   
 shift (n = 84) 0 355 82.6 (88.4)

Distance of postgraduate centre from   
 health centre (miles) (n = 65) 1 50 8.6 (8.2)

No. of scientific meetings at health   
 centre (n = 35) 1 4 2.5 (1.3)

Training time for drug prescribing   
 (hours) (n = 13) 1 100 12.4 (27.0)

No. of visits from drug company   
 representatives (n = 53) 0 36 8.0 (7.9)

Length of training (hours) (n = 22) 1 11 1.5 (2.1)

Length of training (days) (n = 4) 1 3 1.8 (1.0)

n = number of respondents; SD = standard deviation.
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prescribing, only 16% reported having 
received any form of continuing medi-
cal education or on-the-job training in 
drug prescribing. In cases where such 
education and training had been pro-
vided, it was usually provided by the 
Ministry of Health. 

Enhancing professional 
knowledge
Of  the PHC physicians 84% reported 
that obtaining the relevant medical 
literature was easy and that this rep-
resented their predominant means of 
enhancing their professional knowledge 
and prescribing ability. 

Table 5 summarizes the informa-
tion sources that were felt to be of 
the greatest value in improving their 
knowledge. The major influences on 
knowledge of prescribing were lectures 
(47%) and  study groups at  the health 
centre (18%). 

Medical representatives
Only 36% of physicians considered the 
visits by medical representatives to be 

useful  and  timely  and  60%  reported 
attendance at meetings organized by 
pharmaceutical companies during the 
past year, with the major motivation for 
attendance being to learn more about 
drug prescribing. Many physicians 
(61%)  reported  that  they  found  the 
visits by drug representatives to be a 
positive influence, with 25% stating that 
such visits had changed their attitudes 
and 22% reporting a change in prescrib-
ing behaviour as a result. 

Regulations and guidelines

Of  the  83% of  PHC physicians who 
reported having regulations or guide-
lines  for  the management of  chronic/
acute diseases at the health centre, only 
71%  followed  such  guidelines,  with 
the remainder reporting no effect of 
regulations or guidelines on their drug 
prescribing. Three-quarters of PHC 
physicians reported having access to a 
quality assurance manual at the health 

Table 3 Methods of keeping their medical knowledge up-to-date reported by physicians working in primary health care 
centres in Riyadh city (n = 87)

Method 1st  
preference

2nd
preference

3rd
preference

4th
preference

5th
preference

No. % No. % No. % No. % No. %

Attending lectures/presentations 22 25 28 32 59 68 9 10 16 18

Private reading and study 17 20 13 15 11 13 4 5 1 1

Attending morning meetings 16 18 16 18 12 14 2 2 1 1

Working on a personal project 3 3 4 5 3 3 22 25 9 10

Study for postgraduate degree 1 1 1 1 1 1 9 10 14 16

Missing data 28 32 25 29 1 1 41 47 46 53

Table 4 Sources of prescribing guidance reported by physicians working in primary health care centres in Riyadh city (n = 87) 

Source Yes No Missing data

No. % No. % No. %

Middle East Medical Index 67 77 10 12 10 12

Saudi national drug formulary 57 66 17 20 13 15

British National Formulary 34 39 39 45 14 16

Pharmaceutical books 32 37 32 37 23 26

Health centre drug formulary 29 33 31 36 27 31

Regional drug formulary 13 15 43 49 31 36

Table 5 Principle method of improving knowledge about prescribing reported by 
physicians working in primary health care centres in Riyadh city (n = 87)

Method No. %

Lectures 41 47

Study group at health centre 16 18

Hospital experience 9 10

Consultations with colleagues 6 7

Private reading 5 6

Distance learning programme 3 3

Mixed lectures 1 1

Visits by drug company representative 1 1

Missing data 5 6

Total 87 100
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centre,  although  only  66%  reported 
actually using the manual to support 
their prescribing.

Patients
Less  than  half  the  physicians  (49%) 
took specific action to explore the ben-
efits and harms of drug use by following 
up the outcome of individual patients. 
Notably, only 40% of physicians specifi-
cally discussed the issue of prescribing 
with their visiting supervisors.

A majority of PHC physicians 
(81%) stated that they offered their pa-
tients education and counselling about 
the prescribed medications, which they 
believed to be effective in 63% of cases; 
however, overhalf reported that patients 
had no role in determining their pre-
scribing behaviour. 

Principal component analysis 
of prescribing in Saudi Arabia 
Factor analysis was used to ascertain pat-
terns in the responses of primary care 
physicians to the range of issues covered 
in the questionnaire. Principal compo-
nent analysis of 56 variables revealed 
that 76% of variance was explained by 
18 components that had eigen values 
≥ 1.0. These 18 principal components 
were considered for further analysis. All 
components with an eigen value of < 1.0 
were omitted from the analysis because 
their contribution in determining the 
pattern of responses was not signifi-
cant. Further analysis (rotation method 
varimax with Kaiser normalization) ex-
tracted 7 components with eigen values 
≥ 2.0 and these 7 factors explained 46% 
of the variance. A component trans-
formation matrix was used and  factor 
loadings which appeared to represent 
significant determinants of physicians’ 
drug prescribing were obtained (both 
positively and negatively oriented ques-
tions were used in the questionnaire to 
minimize an automatic response bias by 
the respondents).

The determinants with heavy factor 
loadings (i.e. ≥ +0.5 or –0.5) and the 7 
components positively related to self-

reported good prescribing behaviour 
are shown in Table 6. Four of the com-
ponents could be interpreted as follows: 
physician’s  clinical  experience (factor 
3); use of educational materials for con-
tinuous updating medical knowledge 
(factor 4); enhanced level of continu-
ing medical education and willingness 
to involve patients in decision-making 
(factor 5); and working as a team using 
pharmacists for consultation and em-
phasizing the role of medical education 
for patients regarding drug use (factor 
6). The other 3 factors derived from 
the analysis were less easy to interpret. 
Factor 2 appeared to combine items 
that  exhibited  scepticism  about  the 
value of meetings in altering prescribing 
behaviour (with  the notable exception 
of meetings organized by medical repre-
sentatives). Factor 1 appeared to com-
bine items about the positive impact of 
the size and organization of the health 
centre on improving prescribing (with 
the notable exception of the attitude of 
physicians towards pharmacology). Fi-
nally, factor 7 grouped the 2 seemingly 
unrelated issues of physician nationality 
and attending distance learning courses 
on the quality of prescribing.

Discussion

The predictors of drug prescribing in this 
study in PHC in Riyadh, Saudi Arabia, 
were distributed among 7 components, 
4 of which could be summarized as: 
clinical experience of physicians; use of 
educational materials for continuous 
updating medical knowledge; enhanced 
levels of continuing medical education 
and willingness to involve patients in 
decision-making; and working as a team 
using pharmacists for consultation and 
emphasizing the role of medical educa-
tion. The other 3 factors derived from 
the analysis were less easy to interpret 
and may have been statistical anoma-
lies. 

In our study the knowledge of physi-
cians, acquired during undergraduate 

and on-the-job training, and their active 
attempts to update their knowledge 
all appeared to be positively related to 
their views of the prescribing behaviour. 
These appear to reflect the range of is-
sues identified in the literature as affect-
ing prescribing behaviour. Educational 
approaches such as access to published 
drug information, coupled with feed-
back on prescribing have been shown 
by other studies to influence the pre-
scribing habits of physicians [13–19]. 
Furthermore, the knowledge base of 
PHC physicians also determines their 
prescribing behaviour [20]. 

Medical representatives’ visits were 
not believed by physicians to affect their 
prescribing behaviour (factor loading 
–0.5). Again,  this  perception mirrors 
those of other studies in which clini-
cians themselves denied the impact of 
such visits on their pattern of prescrib-
ing [21]. Such perceptions, however, are 
difficult to reconcile with the significant 
resources invested by pharmaceutical 
companies in supporting such visits. 
Again, this could be an area in which 
physicians’ perceptions and clinical real-
ity are at odds with each other. 

In our research, education of the 
patient regarding drug use and utiliza-
tion and their active participation in 
the decision of drug prescribing were 
considered by physicians to be influen-
tial on their prescribing pattern (factor 
loading > +0.5). Evidently,  the  active 
participation of the patient both in edu-
cation and decision-making of drug 
prescribing should be encouraged by 
health authorities at all levels of health 
care delivery [22,23]. 

A number of other factors also im-
proved the quality of prescribing (fac-
tor  loadings > +0.5). These  included: 
consultation with a pharmacist before 
prescribing, access to visiting supervi-
sors to discuss rational drug prescribing, 
the presence of assistant pharmacists in 
the pharmacy; accurate completion of 
information in patient clinical manage-
ment forms; and the number of patients 
seen in the PHC clinic.

Book 17-2.indb   164 1/26/2011   2:19:39 PM



 املجلد السابع عرشاملجلة الصحية لرشق املتوسط
العدد الثاين

165

These findings emphasize the im-
portance of providing physicians in 
Saudi Arabia with ongoing training 
in drug prescribing, together with ac-
cess to relevant educational materials. 
Prescribing determinants such as the 

age of the physicians, length of clinical 
experience,  effective  evaluation  skills, 
appropriate diagnosis and treatment 
and patient education all appeared to 
be powerful predictors of physicians’ 
prescribing. The development of a 

teamwork approach between physician, 
pharmacist and patient seems to be a 
key element in improving prescribing 
behaviour.

We can identify some areas of im-
provement for future studies. The fac-
tor analysis undertaken in this analysis 
explained  only  46%  of  the  variance. 
Further research, perhaps in the form 
of qualitative research with indepth 
discussions with physicians might help 
to further extend our knowledge of op-
timal prescribing behaviour in PHC in 
Saudi Arabia. Further studies are war-
ranted  to explore  the determinants of 
drug prescribing not considered in this 
analysis. 

It is important to recognize that 
this study had some of weaknesses. Al-
though the questionnaire for the study 
was established by rigorous methodol-
ogy, the areas covered were identified 
by the authors from the literature and 
in discussion with colleagues and were 
not derived from formal qualitative 
research, e.g. discussions with PHC 
physicians and thematic analysis until 
saturation of topics was achieved. Fur-
thermore, the questionnaire reflects 
PHC physicians’ self-reported views 
and may therefore have been biased 
if they reported what they considered 
acceptable to say rather than what they 
actually thought and still less what they 
actually do. 

Again, more observational re-
search and direct challenging of  
doctors about their management of 
specific cases would have been enlight-
ening but was beyond the scope of this 
study. There was also some evidence 
of inaccuracies in completion of the 
questionnaires: as all the practices were 
located in Riyadh, it is difficult to see 
how one of the practices perceived itself 
as being 50 miles  from a postgraduate 
centre; equally, it is unlikely that 1 clinic 
was able to see 900 patients in a morn-
ing shift. 

In this study we identified a range of 
possible determinants of self-perceived 

Table 6 Determinants and factor loadings (0.5/–0.5) of self-reported prescribing 
behaviour of physicians working in primary health care centres (PHC) in Riyadh 
city (n = 87)

Factor /determinant Loading

Factor 1

No. of patients seen (last 6 months, morning shift) 0.72

No. of patients seen (last 6 months, evening shift) 0.73

Assistant pharmacist at PHC centre 0.61

Drug formulary at PHC 0.63

Training in prescribing during medical school 0.66

Adequacy of undergraduate training in drug prescribing 0.58

Patient education and effective evaluation 0.67

Using prescribing guidelines at PHC centre 0.75

Physician attitude of towards pharmacology –0.55

Quality assurance manual present at PHC centre 0.71

Use of quality assurance manual at PHC centre 0.62

Factor 2

Meetings attendance and prescribinga 0.55

Meetings change my attitude –0.80

Meetings change my behaviour –0.80

Meetings change my past experience –0.70

Meetings change my knowledge –0.70

Factor 3

Physician age 0.80

Physician total years of experience 0.79

Physician years of experience in this health centre 0.73

Factor 4

Use of Saudi national drug formulary 0.67

Use of pharmaceutical books 0.58

Factor 5

Frequency of scientific meetings in PHC centre 0.57

Frequency of scientific meeting attended 0.57

On-job training in drug prescribing 0.62

Patients influence my prescribing decisions 0.56

Factor 6
Complete of all information in clinical management 
form 0.51

Consultation with the pharmacist before prescribing 0.54
Education of the patient regarding drug use and 
utilization 0.65

Factor 7

Physician nationality –0.58

Distance learning programmes on prescribing 0.46
aVisits and meetings organized by drug company representatives. 
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drug prescribing by physicians work-
ing in private and public health sec-
tors. In addition, it has acknowledged 
its weaknesses and indicated a wide 

range of possible future areas for further 
research. As previously emphasized, 
the aim was not to obtain definitive 
results, but rather to open up this area 
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Predictors of quality of medication prescribing in 
primary care in Riyadh city, Saudi Arabia
Y. Neyaz,1 T. Khoja,2 N.A. Qureshi,3 M.A. Magzoub,4 A. Haycox 5 and T. Walley 6 

ABSTRACT Identifying the indicators of good quality medication prescribing assists physicians in preventing 
medication errors. This study in Riyadh city aimed to examine the relationship between physicians’ self-reported 
influences on prescribing and the quality of their prescribing, defined as the completeness and accuracy of 
their prescription documentation. A sample of 600 randomly selected prescriptions written by 87 physicians 
were rated as high or low quality. The same physicians completed a questionnaire to determine the indicators 
of quality prescribing. The 7 components identified with factor loadings +0.5 or –0.5 were subjected to binary 
logistic regression modelling. While a range of potential quality indicators of drug prescribing were identified, 
none of the variables underpinning the 7 components/factors survived the binary logistic regression mode. More 
studies are needed that take into account other quality indicators of medication prescribing in Saudi Arabia.
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املنبئات عن جودة وصف األدوية يف الرعاية الصحية األولية يف مدينة الرياض، اململكة العربية السعودية
يعقوب نياز، توفيق خوجة، نسيم قريش، حممد عيل مقزوب، آالن هيكوكس، توم فيليي

َف عىل مؤرشات الوصف اجليد لألدوية يساعد األطباَء عىل تفادي األخطاء يف وصف األدوية. وهتدف هذه الدراسة التي أجريت  اخلالصة: إن التعررُّ
غ عنها األطباء بأنفسهم حول وصفهم لألدوية، وبني جودة وصفهم  يف الرياض، يف اململكة العربية السعودية إىل دراسة العالقة بني التأثريات التي يبلِّ
لألدوية، باعتبار اجلودة هي الكامل والدقة يف توثيق وصفاهتم. وقد شملت الدراسة عيِّنة من ست مئة وصفة، اختاَرها الباحثون باالعتيان العشوائي 
أنفسهم استبيانات لتعيني مؤرشات جودة  87 طبيبًا، وُصنَِّفْت عىل أهنا عالية اجلودة، أو منخفضة اجلودة. ثم استكمل األطباء  من وصفات كتبها 
ف اللوجستي الثنائي. وعىل  وصف األدوية. ثم أخضعت املكونات السبعة التي تم حتديدها وفق حتميالت للعوامل +0.5 أو -0.5 إىل نموذج للتحورُّ
ف عىل طائفة من املؤرشات املحتملة للجودة يف وصف األدوية، فإن أّيًا من املتغرّيات الواسمة للمكونات أو العوامل السبعة مل تفلح  الرغم من التعررُّ
ٌة إىل إجراء املزيد من الدراسات التي تأخذ يف حسباهنا املؤثرات  ف اللوجستي الثنائي. ويدل ذلك عىل أن احلاجة ماسَّ يف التاميش مع نموذج التحورُّ

األخرى جلودة وصف األدوية يف اململكة العربية السعودية.

Facteurs prédictifs d’une prescription de médicament de qualité en soins de santé primaires à Riyadh 
(Arabie saoudite)

RÉSUMÉ L’identification des indicateurs relatifs à une prescription de médicament de qualité permet aux 
médecins d’éviter des erreurs médicamenteuses. La présente étude, réalisée dans la ville de Riyadh, a examiné 
la relation entre les influences rapportées par les médecins sur leur prescription et la qualité de cette dernière, 
définie par la complétude et l’exactitude des documents de prescription. Au total, 600 prescriptions rédigées 
par 87 médecins et sélectionnées par échantillonnage aléatoire ont été évaluées comme étant de bonne ou 
mauvaise qualité. Les mêmes médecins ont rempli un questionnaire permettant de déterminer les indicateurs 
d’une prescription de qualité. Les sept composantes identifiées, ayant des saturations de +0,5 ou –0,5, ont été 
soumises à un modèle de régression logistique binaire. Si une série d’indicateurs potentiels d’une prescription 
de médicament de qualité a été identifiée, aucun de ces variables sous-tendant les sept composantes/facteurs 
n’a passé le test de la régression logistique binaire. Des études supplémentaires sont nécessaires pour prendre 
en compte d’autres indicateurs d’une prescription de médicament de qualité en Arabie saoudite.
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Introduction

The writing of correct, precise prescrip-
tions by physicians is an art learned 
though long practice and training. It is 
governed by an array of factors, includ-
ing the physician, the practice setting 
and the health delivery system [1–5]. 

Indicators of good quality prescrib-
ing that can be measured from simply 
reading prescriptions include factors 
such whether the prescription form is 
completed legibly with all the correct 
details, e.g. patient’s name and age or 
the dose, frequency and duration of the 
medication [6]. Others indicators are 
more difficult to measure: for instance, 
whether the doctor made a correct di-
agnosis and prescribed appropriately. 
This can usually be determined from a 
review of the patients’ notes or, in Saudi 
Arabia, from the patient management 
forms which include the diagnosis. The 
potential weakness of this is that there 
is no objective verification of the doc-
tors’ diagnosis. Another aspect of ap-
propriate prescribing, still more difficult 
to measure, is whether the doctor had 
discussed with the patient the potential 
benefits and risks of the drugs being 
prescribed, as well as how to use the 
drug [3,7–11].

This  study  aimed  to  examine  the 
relationship between physicians’ self-
reported influences on prescribing, as 
identified in a previous study [12], and 
the quality of their prescribing, defined 
as the completeness and accuracy of 
their prescription documentation.

Methods

The study was a cross-sectional survey 
of the quality of prescriptions written 
by physicians from public and private 
primary health care (PHC) centres 
in Riyadh and the influences on self-
reported prescribing behaviour of the 
same physicians using data from an 
anonymous questionnaire.

Sample and setting 
The study setting and sample have been 
described in earlier papers [13,14]. The 
subjects of the study were 87 PHC 
physicians (47 in the public sector and 
40 in the private sector) from 10 health 
centres (5 in the public sector and 5 
in the private sector). In the previous 
study 2382 prescriptions written by 
these physicians (1182 from public and 
1200  from private PHC centres) were 
analysed [12]. For the study reported 
here  a  sub-sample  of  25%  (600  pre-
scriptions) equally distributed among 
the physicians were randomly selected 
for further analysis, i.e. an average of 7 
prescriptions from each doctor.

Data collection
Influences on the quality of physi-
cians’ prescribing
A self-administered questionnaire about 
influences on the quality of their pre-
scribing was completed by the 87 PHC 
physicians. The items covered training; 
experience and working environment; 
methods for updating medical knowl-
edge; sources of prescribing guidance; 
training in drug prescribing; methods of 
enhancing knowledge about prescrib-
ing; and self-perceived influences on 
prescribing behaviour. A factor analysis 
of 56 variables extracted 7  factors  that 
explained  46%  of  the  variance. The 
methods have been described in more 
detail an earlier paper [12].

Prescription quality scores 
To assess prescription quality, the 
adequacy of each information item 
on prescriptions written by the same 
physicians was scored by the principal 
investigator (Y.N.) as follows (some 
items were considered of more clini-
cal importance than others and were 
weighted accordingly): patient’s age 
(2 points), file number, date, patient’s 
nationality and sex (1 point each), diag-
nosis (2 points), drug name, dose, dura-
tion and frequency (2 points), name 
and signature of prescribing doctor (1 
point each) and prescription legible (2 

points). The inadequacy of information 
items was scores with negative scores: 
inadequate information (–2 points), di-
agnosis not recorded (–2 points), drug 
variables missing (–2 points), name and 
signature of doctor missing (–1 point), 
prescription illegible (–2 points) and 
absence of file number, date, patient 
nationality and sex (–1 point each). The 
quality score of each prescription could 
therefore range from –14 to +14. 

To assess legibility, 3 evaluators 
(Y.N. and 2 pharmacists) reached a 
consensus about whether the prescrip-
tion was clearly written. The diagnosis 
noted on the prescription was assumed 
to be the final and correct diagnosis 
because no data were available to con-
firm or refute this on the prescription. 
The score of 2 was kept constant even if 
there was more than 1 drug prescribed 
on the prescription by weighting the 
drugs equally, i.e. if 2 drugs were noted 
correctly a score of 1 was assigned to 
each drug, thus scoring 2 for such pre-
scriptions. 

A prescription quality score was 
calculated for each doctor as the mean 
of these scores, and the physicians were 
divided into 2 arbitrary categories based 
on the quality score of the prescriptions 
they wrote: high (score ≥ 10) and  low 
(score < 10).

Data analysis
The data were entered in the com-

puter using SPSS  software, version 10. 
Analysis was conducted following data 
cleaning and quality testing. Frequen-
cies were computed for all variables. 
The statistical procedures used in this 
study are described in greater detail in 
the previous study of the determinants 
of medication prescribing in which fac-
tor analysis revealed 7 factors with +0.5 
(or more) or –0.5 loadings [12]. These 
factors were used in a binary logistic 
regression model to determine causal 
mechanisms underlying high or low 
quality prescriptions written by the phy-
sicians. The mean prescription quality 
scores of physicians were considered 
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as the dependent variable and the 7 
prescribing influences variables were 
considered as the independent vari-
ables, and hence possible predictors of 
quality of prescriptions. 

Results

Physicians’ prescription 
quality scores
The prescription quality scores  of the 
whole group of 87 physicians ranged 
from +3 to +12. Using the cut-off score 
of 10, 64 PHC physicians (72%) were 
classified as writing low quality prescrip-
tions. The prescription quality scores of 
the low quality prescribes ranged from 
+3 to +9 and the mean for this group 
was +7.5 (SD 1.6). The remaining PHC 
physicians (n = 23, 28%) were classified 
as writing high quality prescriptions; 
their quality  scores  ranged  from +10 
to +12 and the mean for the group was 
+10.8 (SD 1.6).

Physicians’ self-reported 
influences on prescribing
The descriptive statistics and frequency 
distribution of the variables relating to 
physicians’ self-reported influences on 
prescribing have been presented before 
[12]. When these variables were fac-
tor analysed using varimax  rotation, 7 
factors were defined by the linear com-
bination of heavy loads (+0.5 and –0.5). 
Items combined in factor 1 appeared to 
relate to the positive impact of the size 
and organization of the health centre. 
Factor 2 appeared to scepticism about 

the value of meetings in altering pre-
scribing behaviour. Factor 3 combined 
items relating to the physician’s age and 
experience. Factor 4  combined  items 
relating to access to information. Factor 
5 largely related to attendance at meet-
ings and training. Factor 6 combined 
items relating to consultation and or-
ganizational elements. Finally, factor 7 
combined 2 apparently unrelated items 
relating to the physician’s nationality 
and educational factors. 

Relationship of physicians’ 
prescription quality scores to 
self-reported influences on 
prescribing
In  the  present  study  these  factors/
components were used to predict the 
quality of drug prescriptions defined 
by the physicians’ prescribing quality 
score using a binary logistic modelling 
technique. However, none of the vari-
ables underpinning the 7 components/
factors survived the binary logistic re-
gression model (P > 0.05) (Table 1).

Discussion

This study utilized physicians’ responses 
to a questionnaire designed to deter-
mine influences on drug prescribing 
behaviour in order to identify the 
predictors of prescription quality. Ac-
cording to this study, none of the vari-
ables related to physicians, patients or 
health care delivery settings were found 
to significantly influence prescription 
quality. We therefore conclude that 

the determinants of drug prescribing 
included in this questionnaire had no 
direct relevance to quality indicators 
of drug prescriptions. There may be 
several  explanations  for  this:  first,  the 
measure of quality of prescribing used 
here was generated only for this study 
and has not been validated elsewhere. 
More time spent developing this meas-
ure could have been useful, although it 
is difficult to envision what other meas-
ures reflecting quality could be derived 
simply from reading prescriptions. This 
point was made by Marinker and Reilly, 
who argued that examining prescribing 
alone—the end product of the whole 
consultation-diagnostic-therapeutic 
pathway—is inadequate as a measure 
of quality of care [15]. It may be that 
doctors do not view the need for good 
quality record-keeping and the physical 
act of writing the prescription as impor-
tant factors. Intuitively, however, poor 
prescription writing raises questions 
abut the quality of other aspects of the 
consultation.

Secondly, the sample size was rela-
tively small: 87 doctors and 600 prescrip-
tions, i.e. only around 7 prescriptions per 
doctor, and a large number of variables 
were obtained from the questionnaire. 
Studies evaluating prescribing in the 
UK have been able to use much larger 
numbers because of the recording of 
prescribing through the computerized 
prescribing analyses and cost (PACT) 
system  [16]. Even so, according to 
one study, only certain PACT-based 
indicators could viewed as measures of 

Table 1 Summary of items clustering in the 7 factors and the factor loadings

Variable Summary of cluster items Score P-valuea

Factor 1 Size and organization of health centre 0.166 0.684

Factor 2 Scepticism about the value of meetings 0.204 0.652

Factor 3 Physician age and experience 0.308 0.579

Factor 4 Access to information 0.160 0.689

Factor 5 Attendance at meetings 0.359 0.549

Factor 6 Consultation and organizational elements 0.026 0.872

Factor 7 Physician nationality and educational factors 0.490 0.484

Overall 1.215 0.991
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quality, and consensus about the valid-
ity of PACT-based indicators was low: 5 
of 41 were judged to be valid for quality 
and 7 for cost minimization [17]. Such 
a comprehensive computer-based sys-
tem of recording prescribing behaviour 
does not exist  in Saudi Arabia or other 
Gulf states. The doctors in the public 
sector are prescribing from within a 
very constrained public formulary, and 
overall costs are controlled largely by 
drug selection for the formulary. 

Thirdly, the questionnaire may have 
attracted only normative responses, e.g. 
most doctors claimed to fill in the patient 
management form comprehensively al-
though the evidence of the prescriptions 
written and examined here  suggested 
that this was the case only for one-third 
of the doctors. It seems unlikely that 
the doctors were truly unaware of their 
poor prescribing behaviour, so it may 
have been that they feared retribution 
or sanctions if their questionnaire sug-
gested unsatisfactory behaviour. This 
was despite assurances of protection 
of their anonymity and that the work 
was being undertaken as academic re-
search and not as a managerial exercise, 
and may reflect their lack of awareness 
of the nature of research in a research 
naïve environment. The doctors were 
in theory aware that the researcher had 
access to their prescriptions but that 
permission to look at these had come 
from the Ministry of Health and they 

may have been suspicious about the 
implications of further data collection. It 
seems, however, that they were unaware 
that the researcher might compare their 
written prescriptions with their answers 
to the questionnaire.

Nevertheless the results of this 
research do highlight the issue of pre-
scribing quality in Saudi Arabia. Almost 
three-quarters of PHC physicians in 
this study (72%) were classified as writ-
ing low quality prescriptions. Doctors 
need to see prescribing as a professional 
and not just as a managerial activity or 
else professional commitment is likely 
to be limited. Managers have a duty 
to ensure quality in any public service, 
so the use of some form of summary 
statistics of quality prescribing may be 
needed. These will require careful de-
velopment in Saudi Arabia. There are 
many attempts to derive such statistics 
in relation to prescribing, e.g. in the UK 
and by the World Health Organiza-
tion. A computer search of relevant 
literature revealed a range of prescribing 
quality indicators [3,17,18–22] which 
commonly include the rate of generic 
prescribing, e.g. prescriptions for ge-
neric antibiotics as a percentage of all 
antibiotics prescribed, and the ratio of 
one drug to another drug and its main 
pharmacological group, e.g. prescrip-
tions for atenolol and propranolol as a 
percentage of beta-blockers prescribed.

We can identify some limitations 
and areas for further research. The qual-
ity and interpretation of factor analy-
sis was entirely dependent upon the 
perceived integrity and robustness of 
the factor combinations. As such, our 
analysis should be regarded as present-
ing an initial exploration of this complex 
area of study. The scoring system of pre-
scriptions might be perceived as being 
somewhat arbitrary. Certainly, further 
research into the impact of such scoring 
systems on the overall results obtained 
would provide valuable evidence on 
the robustness of the underlying re-
sults. In this analysis, we did not check 
the validity of this scoring system, but 
its face validity seemed to be good. A 
second potential weakness  is  the  ex-
tent to which the physicians randomly 
included in this study were representa-
tive of Saudi physicians as a whole. The 
sample was taken from large health cen-
tres in Riyadh, and the generalizability 
of the results to smaller health centres 
outside the capital is open to question. 
Finally, the statistical analysis under-
pinning the study was based on binary 
logistic regression. Such an approach, 
combined with the comparatively small 
sample size, made it difficult to reveal 
any good/bad quality indicators of drug 
prescriptions. Therefore, another poten-
tial extension of this research would be 
to utilize additional relevant statistical 
procedures to more effectively isolate 
quality indicators of prescriptions.
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Effectiveness of three interventions on primary care 
physicians’ medication prescribing in Riyadh city, 
Saudi Arabia
N.A. Qureshi,1 Y. Neyaz,2 T. Khoja,3 M.A. Magzoub,4 A. Haycox 5 and T. Walley 6 

ABSTRACT A number of strategies have been shown to improve the quality of drug prescriptions. The objective 
of this study was to implement and assess the effectiveness of 3 interventions on physicians’ prescribing and cost 
containment: training physicians about quality prescribing; regulatory and administrative measures to improve 
rational drug prescribing; and a multi-faceted approach using 2 these strategies plus additional elements. Three 
public health centres, 1 for each intervention, were randomly selected; 61 physicians were trained in drug 
prescribing and completed a pre- and post-training questionnaire; and 100 post-intervention prescriptions from 
each centre were compared. All 3 interventions effectively improved the quality of drug prescriptions and the 
notation of drug-related information and trainees returned positive evaluations of the training course. Whether 
or not physicians’ improvement in prescribing will be sustained is unclear and therefore subsequent follow-up 
evaluations are needed.
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الية ثالثة من التدخالت استهدفت وصف األطباء لألدوية يف الرعاية الصحية األولية يف مدينة الرياض، يف اململكة العربية  فعَّ
السعودية

نسيم قريش، يعقوب نياز، توفيق خوجة، حممد عيل مقزوب، آالن هيكوكس، توم فيليي

ثالثة  الية  فعَّ وتقييم  تنفيذ  الدراسة  هذه  واستهدَفْت  لألدوية.  األطباء  وصف  جودة  حتسني  عىل  قدرَته  االستـراتيجيات  من  عدد  أثبت  اخلالصة: 
واإلجراءات  لألدوية،  اجليد  الوصف  عىل  األطباء  تدريب  هي:  التدخالت  وهذه  تكاليفها؛  واحتواء  لألدوية  األطباء  وصف  تستهدف  تدخالت 
السابقَتنْي إىل جانب عنارص إضافية  الرشيد لألدوية، وأسلوب متعدد اجلوانب يستفيد من االستـراتيجيَتنْي  التنظيمية واإلدارية لتحسني الوصف 
عليهام. واختار الباحثون عشوائيًا ثالثة مراكز تابعة للقطاع العام لتطبيق إحدى االستـراتيجيات يف واحد منها، فتّم تدريب واحد وستني طبيبًا عىل 
وصف األدوية، ثّم ُطِلَب إليهم أن يستكملوا استبيانات قبل التدريب وبعده. وأجرى الباحثون مقارنات عىل مئة وصفة ُكتَِبْت يف أعقاب بعد التدخل 
نت تدوين األطباء للمعلومات  ااًل جودَة وصف األدوية، كام حسَّ نت حتسينًا فعَّ يف كل مركٍز. ووجد الباحثون أن التدخالت الثالثة مجيعها قد حسَّ
ن يف وصف  التحسرُّ التدريبية. ومن أجل معرفة استمرار هذا  الدورة  املتدربني عن  ى إىل احلصول عىل تقييامت إجيابية لدى  أدَّ املتعلقة باألدوية، مما 

األطباء لألدوية، الُبدَّ من إجراء تقييامت متابعة تالية.

Efficacité de trois interventions sur le comportement prescripteur des médecins en soins de santé primaires 
à Riyadh (Arabie saoudite)

RÉSUMÉ Plusieurs stratégies ont été exposées pour améliorer la qualité de prescription de médicaments. 
La présente étude visait la mise en œuvre de trois interventions relatives au comportement prescripteur des 
médecins et à la maîtrise des coûts, puis l’évaluation de leur efficacité : la formation des médecins concernant une 
prescription de qualité ; des mesures réglementaires et administratives pour améliorer la prescription rationnelle 
de médicaments ; et une approche multidimensionnelle ayant recours à deux de ces stratégies mais aussi à 
d’autres éléments. Trois centres de santé publics, un pour chaque intervention, ont été sélectionnés de façon 
aléatoire ; au total, 61 médecins ont été formés à la prescription de médicaments et ont rempli un questionnaire 
avant et après la formation ; puis 100 prescriptions rédigées après l’intervention et issues de chaque centre 
ont été comparées. Les trois interventions ont toutes amélioré efficacement la qualité des prescriptions de 
médicaments et la rédaction des informations relatives aux médicaments. En outre, les participants ont renvoyé 
des évaluations positives sur la formation. Il reste à déterminer si l’amélioration du comportement prescripteur 
des médecins sera maintenue. Par conséquent, des évaluations de suivi supplémentaires sont nécessaires.
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Introduction

Previous studies have suggested that 
the prescribing behaviour of primary 
care physicians in Saudi Arabia was 
not optimal [1,2]. These prompted a 
review of methods by which the quality 
of prescribing could be improved. We 
describe here a series of pilot studies 
of interventions that were designed to 
contribute towards an ongoing pro-
gramme of training and education to 
improve the prescribing behaviour of 
physicians in Saudi Arabia. 

Education has been identified as 
one of the key measures for improving 
the prescribing behaviour of doctors. 
In the case of antibiotic prescribing a 
Cochrane  review of 39  studies  exam-
ined the effectiveness of professional 
interventions, alone or in combination, 
in improving the selection, dose and 
treatment duration of antibiotics pre-
scribed by health care providers in the 
outpatient setting [3]. It found that 
interactive educational meetings were 
more effective than didactic lectures, 
while educational outreach visits and 
physician  reminders produced mixed 
results, and the use of printed educa-
tional materials or audit and feedback 
alone generally resulted in very limited 
changes in prescribing. The conclusions 
were that interventions must be tailored 
to the prescribing behaviour, and ad-
dress the barriers to change, in a particu-
lar community and that multi-faceted 
interventions were more effective than 
any one approach. 

Another approach is regulatory 
changes to modify physicians’ prescrib-
ing behaviour. A wide range of organiza-
tional changes were implemented across 
European  nations  around  2003–04 
with the aim of reducing drug budgets, 
reducing prescription errors, enhancing 
the quality and rationality of prescrib-
ing and improving patient safety and 
satisfaction . These included improved 
training, better pharmacovigilance, 
incentive schemes, indicative prescrib-
ing and fund-holding schemes and 

insurance and welfare reforms [4]. The 
effects of such regulations have been 
mixed, however. Simple changes which 
accord with professional views of what is 
best practice have been successful, while 
more dramatic and complex  initiatives 
have required rigorous enforcement 
to achieve change and any success in 
achieving behavioural change has gen-
erally not been sustained [4–10]. 

Clearly a variety of regulatory, ad-
ministrative and educational initiatives 
are required to achieve good quality, 
cost-effective prescribing, but the po-
tential impact of any 1 intervention on 
physicians’ prescribing behaviour is cur-
rently unknown [3]. Cochrane reviews 
[11] and other studies [12,13] have 
provided important evidence on the 
impact of initiatives in the context of ad-
vanced health systems but, to date, there 
is no information on how to influence 
prescribing in the Gulf states. Certainly 
it  is unclear  to what extent models de-
veloped in industrialized countries can 
be applied  in  the context of  the Saudi 
Arabian health care system.

The objective of the present study 
was  to explore 3  types of  intervention 
that have been shown to have some 
effectiveness in advanced health sys-
tems: physician training; regulatory and 
administrative measures; and multiple 
interventions. The aim was to evaluate 
the impact of different initiatives on 
the quality of public sector physicians’ 
prescribing in the setting of Saudi Ara-
bia. In addition, a cost assessment was 
performed for the 3 interventions as 
cost analyses for interventions of this 
nature have not previously been evalu-
ated in Saudi Arabia. 

Methods

A range of studies was conducted at 
3 government-funded primary health 
care (PHC) centres in Saudi Arabia in 
2004. Three types of  intervention were 
evaluated: training physicians in the 
elements of good quality prescribing; 

regulatory and administrative measures 
to improve rational drug prescribing; 
and a multi-faceted approach using 
these 2 strategies plus several additional 
elements. Although more than 1 health 
centre participated in the interventions, 
each health centre was the focus of 1 
particular intervention. These centres 
were selected randomly from a pool of 
30 large urban PHC centres (i.e. with 6 
or more physicians). 

Design of the interventions 
The design for each intervention was 
based on a detailed review of the na-
tional and international literature on the 
comparative effectiveness of prescribing 
interventions. The  exact  structure  of 
each intervention was agreed follow-
ing an initial conference organized by 
the investigator (Y.N.) and attended 
by academics and health care policy-
makers. This conference mainly focused 
on identifying and drafting the con-
tent for the training curriculum. The 
secretarial representatives from the 
Gulf Co-operation Council of Health 
Ministers organized the training course, 
while Ministry of Health (MOH) 
representatives took responsibility for 
the regulation and administration of 
the intervention sites. Consultants and 
advisors were financially remunerated. 

Training intervention
A training course was developed and 
offered to all local PHC physicians. A 
total of 61 doctors attended, includ-
ing the 12 study physicians: 6 from the 
PHC centre which received only the 
training intervention and 6 from the 
centre which received multiple inter-
ventions. In order to ensure that services 
at the selected health centres were unaf-
fected, doctors from other nearby PHC 
centres provided extra consultations as 
necessary. 

The course was designed by the first 
author (N.A.Q.) and 2 family physi-
cians (T.K. & M.M.) and finalized in 
a consensus meeting of 6 consultants. 
The comprehensive WHO medication 
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prescribing module provided the guid-
ing principle in selecting the drug pre-
scribing topics to be presented [14]. Six 
senior health professionals delivered 
the  course: 2 public health  experts,  2 
pharmacists and 2 family physicians 
with a keen interest in drug prescrib-
ing. The training course lasted 4 days 
and addressed high-quality prescribing 
and other related issues: problems of 
irrational use of drugs; problems of ir-
rational use of drugs in Saudi Arabia; 
investigating drug use problems; drug in-
teractions; guidelines for good drug pre-
scribing; framework for changing drug 
use problems; management and regula-
tory interventions; clinical guidelines 
for acute respiratory infection; rational 
use of antibiotics; and clinical guidelines 
for chronic diseases. The course was 
built around interactive lectures with 
open discussions and question-and-
answer forums and workshops which 
included group work and exercises. This 
encouraged the doctors to share their 
experiences  so  that  a  consensus drug 
management plan could be developed 
based on local circumstances. 

Managerial and regulatory  
intervention
A range of administrative interventions 
were applied to 2 of the intervention 
health centres: one of which was given 
this intervention only, while the other 
was given this intervention as a part of 
the multiple intervention approach. 

The main administrative interven-
tion was to enhance physicians’ familiar-
ity with the available clinical guidelines 
developed by the Ministry of Health. 
These guidelines covered: treatment 
of acute respiratory infections as well 
as a range of chronic diseases; limiting 
the number of drugs per prescription 
for any patient to a maximum of 3; and 
using generic names rather than brand 
names when writing prescriptions. 

The clinical guidelines were distrib-
uted to the PHC centres, together with 
a memorandum signed by higher health 
authorities advising PHC physicians to 

adhere strictly to these guidelines. It was 
the responsibility of the supervisor of 
each PHC centre to ensure that these 
guidelines were followed by physicians. 
Similarly a memorandum emphasizing a 
maximum of 3 drugs per prescription was 
also circulated at the PHC centres. Simi-
lar procedures were applied to encour-
age PHC physicians to use generic drug 
names on prescriptions. The principal 
investigator (Y.N.) made sure that such 
measures were rigorously and routinely 
applied at the 2 intervention sites.

Multiple interventions
The multiple interventions part of the 
study was a combination of the inter-
ventions utilized in the other centres 
with several additional elements. Inter-
ventions included: training physicians 
on achieving optimal prescribing; en-
hancing adherence to available clinical 
guidelines; promoting use of generic 
rather than brand name drugs; limiting 
items in each prescription to only 1 
drug; providing relevant information 
to patients; ensuring that all necessary 
data were completed in the consulta-
tion; requesting pharmacists to ensure 
that all the required information was 
available and clear before any drug 
was dispensed; and ensuring that all 
appropriate regulatory measures were 
adhered to. 

Evaluation of the 
interventions
Effect of all interventions on quality 
of physicians’ prescribing
To assess the impact of all 3 interventions 
on the quality of physicians’ prescribing 
behaviour, the second author (Y.N.) 
collected copies of all prescriptions 
completed by the physicians involved 
in each of the 3 interventions over a 
1-day period. This was completed 1 
week after implementing the measures 
at the intervention sites. If the desired 
sample was inadequate (i.e. less than 
100) a further sample covering the same 
day of the week at a later date was also 
collected. From the included prescrip-
tions, a sample of 100 prescriptions was 

identified for analysis using a simple 
random sampling technique. 

The prescriptions were  examined 
and 3 kinds of indicators of quality 
prescribing were assessed: information 
items (patient’s file number, name, 
age,  sex  and  nationality;  diagnosis; 
number of drugs per prescription; date; 
prescriber’s name and signature with 
stamp); drug-related items (number of 
items/prescription; type of medication 
prescribed; instructions to the phar-
macist (legibility, strength and dose of 
medication; frequency and duration of 
use; instructions for use)); and types 
of prescription error: errors identified 
on prescriptions were classified using 
Neville et al.’s criteria [15]. Details of 
the prescribing analysis have been de-
scribed in earlier studies [1,2].

Effect of training intervention on  
physicians’ self-reported prescribing 
behaviour
A separate evaluation of the training 
intervention was conducted through a 
pre- and post-training questionnaire to 
collect information about physicians’ 
self-reported prescribing behaviour and 
participants’ feedback about the train-
ing course (4-point Lickert scale). The 
questionnaire (available upon request 
from the authors) was designed by the 
principal investigator in collaboration 
with 6 health professionals. Prior to 
the start of the training course, the pre-
training questionnaire was distributed 
to each participant from the 2 interven-
tion PHC centres. Immediately at the 
end of the 4-day training programme, 
the second author (Y.N.) distributed 
the questionnaire for recording their 
post-training responses and also feed-
back responses. After collection of the 
questionnaires, a round table meeting 
was held in which each participant was 
invited to provide additional feedback 
concerning the value of the training 
programme.

Cost analysis
An analysis of the cost of training was 
made based on the daily salaries of 

Book 17-2.indb   174 1/26/2011   2:19:41 PM



 املجلد السابع عرشاملجلة الصحية لرشق املتوسط
العدد الثاين

175

consultants who delivered the training 
and of the PHC physicians who attend-
ed, multiplied by the number of training 
days, plus the cost of other overhead 
expenses  related  to audiovisual opera-
tors, food, transport and stationery,

Data analysis
The data were entered in the computer 
using SPSS  software  version 10. Fre-
quencies were computed for all variables. 
Univariate analysis and chi-squared 
tests were conducted. These statisti-
cal tests were used for cross-tabulation. 
Absolute differences between pre- and 
post-intervention responses were cal-
culated. The Z-test was also used to 
compare the physicians’ of pre- and 
post-  intervention  responses and 95% 
confidence intervals (CI) were also cal-
culated. P-value ≤ 0.05 was considered 
significant.

Results

Effect of 3 interventions 
on quality indicators of 
physicians’ prescribing 
More details of the pre-intervention 
analysis of information recorded by 
physicians in prescriptions (n = 1182) 

from 5 public PHC clinics are shown in 
earlier studies [1,2]. Analysis of the same 
prescribing indicators in prescriptions 
(n = 100) from each of  the 3  interven-
tion practices showed improvements 
in all the prescribing indicators after 
the interventions (Table 1). Patient’s 
age and the diagnosis were noted in 
100%  of  prescriptions  following  the 
interventions. The recording of ICD-9 
code, doctor’s name, doctor’s signa-
tures and date were also improved, but 
not significantly so, in prescriptions at 
the 3 intervention sites compared with 
the pre-intervention sites. The great-
est improvements after the multiple 
interventions were in the recording of 
patient’s file number (χ2 = 18.8, df = 2, P 
< 0.001) and clinical findings (χ2 = 13.0, 
df = 2, P < 0.001). 

Drug-related indicators were re-
corded on the same prescriptions before 
and after the interventions (Table 2). 
All 3 types of intervention improved 
the quality of physicians’ prescriptions. 
After the interventions the number of 
prescriptions with multiple drugs was 
reduced and prescriptions for antibiotics 
declined. Legibility of prescriptions was 
better and all items concerned with in-
structions to the pharmacist improved.

Effect of training intervention 
on physicians’ prescribing 
knowledge
All 12 doctors from the 3 target interven-
tion sites completed the pre- and-post 
training questionnaires on prescribing 
knowledge after attending the training 
course on rational drug prescribing. All 
the knowledge items tested showed sig-
nificantly higher scores after the training 
compared with before (Table 3). 

Physicians’ feedback responses 
about the training course are shown in 
Table 4. A majority of participants felt 
that all aspects of the training course had 
been successful. 

Cost analysis of the 
intervention strategies
Training intervention
The average monthly salary of a Saudi 
consultant  in  2006  was  SR  25 000 
(without income tax). Besides develop-
ing the course curriculum, 6 consultants 
delivered lectures to the 61 GPs for 4 
days at a cost of SR 19 992 (4 × 833 × 6). 
They also received SR 1000 per day (SR 
500  for non-Saudis)  for delivering  the 
lectures. The total spent on consultants 
was therefore SR 25 992. The average 
monthly salary of a PHC physician in 
2006 was SR 7000, which  for 61 GPs 

Table 1 Information recorded on prescriptions from public primary health care (PHC) centres: comparison of data from the 
pre-intervention sites (5 health centres) and post-intervention sites (3 health centres, each receiving a different intervention) 

Information recorded Pre-interventiona

(n = 1182)
Post-intervention 

Training intervention 
site

(n = 100)

Administrative 
intervention site

(n = 100)

Multiple interventions 
site

(n = 100)
No. % % % %

Patient sex 1182 100.0 98.0 96.0 100.0

Doctor signature 1144 96.8 99.0 100.0 100.0

Diagnosis 1076 91.0 100.0 100.0 100.0

Patient age 1056 89.3 100.0 100.0 100.0

ICD-9 code 956 80.9 100.0 98.0 100.0

Patient nationality 952 80.5 95.0 94.0 97.0

File number 716 60.6 85.0 95.0 100.0

Date 796 67.3 100.0 97.0 100.0

Doctor name 377 31.9 99.0 100.0 100.0

Clinical findings 45 3.8 68.0 78.0 89.0
aSource: [32,33].  
n = number of prescriptions analysed; ICD-9 = International classification of diseases (9th revision).
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attending the courses is SR 56 933  
(4 × 233 × 61). Other overheads totalled 
around SR 5000. Thus, the net amount 
spent in training 61 PHC physicians 
was SR 87 925. If the amount spent 
on consultants was kept constant, the 
cost of  training 100 physicians  trained 
simultaneously by the same number of 
consultants would be SR 93 333, and 
the total amount would be SR 124 325, 
or SR 1243 per physician. 

Managerial and regulatory  
interventions 
Once the initial investment in develop-
ing guidelines has been incurred, the 

benefits of administrative interventions 
are spread around thousands of PHC 
physicians. The development of each 
practice guideline was costed at about 
SR 15 000, distribution of  these guide-
lines to all 5200 health centres in Saudi 
Arabia was SR 26 000,  stationery SR 
4000 and overhead expenses SR 2000 
was  approximately SR 47 000,  i.e.  ap-
proximately SR 3–4 per physician. 

Multiple interventions
The cost of the multiple interventions 
which included all the above costs plus 
regular follow-up visits by administra-
tive staff was SR 4000 per physician  in 

order to make sure that guidelines and 
various memoranda were followed by 
prescribing physicians. This is SR 4000 
over and above the cost of training of 
PHC physicians and administrative and 
regulatory costs. The approximate total 
cost of all interventions per physician 
was SR 1270. 

Discussion

This study analysed 3 interven-
tions concerned with improving the 
drug prescribing behaviour of PHC 
physicians: training in rational drug 

Table 2 Drug-related information recorded on by prescriptions from public primary health care (PHC) centres: comparison 
of data from the pre-intervention sites (5 health centres) and post-intervention sites (3 health centres, each receiving a 
different intervention) 

Variable Pre-interventiona Post-intervention

Training intervention 
site

Administrative 
intervention site

Multiple 
interventions site

No. % No. % No. % %

No of items/prescription (n = 1182)b (n = 100)b (n = 100)b

1 464 39.3 33 33.0 29 29.0 100.0

2 295 25.0 41 41.0 43 43.0 0.0

3 283 23.9 26 26.0 23 23.0 0.0

4 140 11.8 0 0.0 5 5.0 0.0

Type of medication prescribed (n = 1182)b (n = 100)b (n = 100)b 
Antipyretic 78 6.6 51 24.8 42 20.6 21

Antiallergic 73 6.2 23 11.2 26 12.8 15

Antibiotic 520 44.0 31 15.0 34 16.7 17

Vitamin/tonic 62 5.2 21 10.2 25 12.3 23

Other 20 1.7 79 38.8 77 37.8 24

Instructions to pharmacist (n = 1182)b (n = 205)c (n = 204)c 
Legibility of prescription 521 44.1 200 97.6 198 97.1 98

Generic name used n/r n/r 205 100.0 204 100.0 100

Strength stated 262 22.2 193 94.2 195 95.6 100

Duration stated 296 25.0 168 82.0 176 86.3 97

Frequency stated 449 38.0 205 100.0 203 99.5 100

Dose stated 487 41.2 205 100.0 204 100.0 100

Instructions for use stated 50 4.2 145 70.7 176 86.3 92

Type of prescription errord (n = 2463)c (n = 206)c (n = 204)c 
Type A (serious) 3 0.1 0 0.0 0 0.0 0.0

Type B (major nuisance) 198 8.0 8 3.9 94 2.0 2.0

Type C (minor nuisance) 54 2.2 2 0.9 0 0 0.0

Type D (trivial) 209 8.5 5 2.4 8 3.9 5.0
aSource: [32,33]. 
bn = number of prescriptions analysed; cn = number of prescribed drugs analysed; dNeville et al.’s classification [31]. 
n/r = not recorded.
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prescribing; administrative measures 
to control irrational prescribing; and a 
set of multiple interventions. In general, 
all the interventions appeared to be an 
effective means of improving the drug 
prescribing behaviour of physicians. 

The prescribers’ self-perceived 
knowledge of drug interactions, rational 
prescribing and use of available guide-
lines all appeared to be greater in the 
training intervention site. The evidence 
to support this was obtained from com-
parison of the pre- and post-training 
intervention questionnaires. Each com-
ponent of the training course was per-
ceived as being beneficial by trainees. 

The results obtained in this study 
can be compared with other evalua-
tions of attempts to improve prescribing 
behaviours. For example, Francois et al. 
reported that a programme to improve 
the quality of prescription writing had 
only a moderate impact on prescribing 
in clinical practice and that continuous 
reinforcement was required if prescrib-
ing improvements were to be sustained. 
Nevertheless, they found that the 
hospital staff concerned had a positive 
opinion of the programme, which led to 
an increased awareness of prescribing 
issues [16]. Davis et al. found that a 
problem-based learning programme 

was received positively by physicians 
and was effective in improving physi-
cians’ drug prescribing in an asthmatic 
population, in particular with regard to 
prescribing of inhaled corticosteroids 
and leukotriene antagonists [17]. Khoja 
and Al-Ansari in Saudi Arabia showed 
that training on national asthma guide-
lines led to better use of diagnostic tests 
and tools, better organization of care, 
and better management of the disorder 
through patient education and the use 
of self-management protocols [18]. 
But the focused nature of the interven-
tions and outcome measured in the 
studies of Davis et al. and Khoja and 
Al-Ansari illustrate a key problem: how 
to demonstrate the sustainability of 
improvements in practice across a very 
wide range of disease areas. This would 
require follow-up studies to see whether 
such interventions have long-lasting 
effects in improving the prescribing be-
haviour of trained physicians.

A variety of intervention programmes 
have been reported to improve medica-
tion prescribing quality in specialized 
settings and primary care [4,19–26]. 
Herbert et al. assessed the impacts of 
individualized feedback on prescribing 
and interactive small group education 
aimed at encouraging evidence-based 

Table 3 Pre- and post-intervention responses of primary care physicians concerning knowledge about prescribing after 
receiving training on rational drug prescribing 

Do you comprehend the following items? Training intervention site P-valuea

Pre-intervention
(n = 36)

Post-intervention
(n = 36)

% %

Definition of rational use of drugs 44.1 100.0 < 0.001

Problems of rational use of drugs 46.8 94.5 < 0.001

Framework for changing drug use problems 44.1 95.9 < 0.001

Drug–drug interactions 49.0 96.4 < 0.001

Use of guidelines for the management of ARI 63.6 98.6 < 0.001

Drug compliance and rational use of drugs 45.9 92.0 < 0.001

Benefits and harms of drugs and prescribing 47.5 97.0 < 0.001

Patient education and drug prescribing 48.6 98.2 < 0.001

Patient sharing in drug prescribing 51.2 97.6 < 0.001

Rational prescribing, economy and proper use of resources 48.0 98.6 < 0.02
aZ-test.  
n = number of physicians; ARI = acute respiratory infection. 

Table 4 Post-intervention feedback from primary care physicians after receiving 
training on rational drug prescribing 

Statement Training intervention site, 
 post-intervention

Agreea

(n = 36)
Disagreeb

(n = 36)
% %

Objectives of course were met 91.7 8.3

Duration of course was sufficient 66.6 33.3

Trainers did a good job 100.0 0.0

Training venue was suitable 100.0 0.0

Training course was important for my future work 100.0 0.0
Workshops and exercises were stimulating and  
 beneficial 83.0 17.0

aAgree and strongly agree responses were pooled; bDisagree and strongly disagree responses were pooled. 
n = number of physicians.
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prescribing in PHC practice, in par-
ticular for patients with hypertension. 
They reported that evidence-based 
educational interventions coupled with 
personalized prescribing feedback with 
interactive group discussion could bring 
about modest but meaningful changes 
in physician’s prescribing with regard 
to the preference of thiazides [24]. In a 
US study, Belongia et al. demonstrated 
a decreased rate of prescriptions for 
antibiotics after a large-scale public and 
physician educational programme [22]. 
Our study supports these findings as 
prescriptions for antibiotic decreased 
substantially at all the intervention sites.

A study in the UK showed poor ad-
herence to validated quality indicators 
by physicians treating patients with gout 
and asymptomatic hyperuricaemia [27]. 
Petrova also reported that national drug 
policies in the private and public phar-
maceutical sectors were not sufficient to 
guarantee rational drug prescribing [28]. 
The results of these studies indicate that 
further research is needed to find more 
effective mechanisms that could change 
the scenario of drug prescribing that 
will benefit all stakeholders. It is also 
likely that continuing targeted training 
of PHC physicians in effective drug pre-
scribing is needed because the prescrib-
ing scenario is constantly changing with 
the entry of new drugs into the market. 
Both of these approaches will result in 
enhanced patients’ safety, satisfaction, 
quality of life and good health outcomes 
[16,19,26,29]. 

In our study physicians’ skills relat-
ing to the notation of all items on pre-
scriptions improved considerably in all 
the 3 intervention sites when compared 
with the pre-intervention sites, but only 
the multiple interventions strategy had 
a significant impact on recording of the 
file number notation and the clinical 
findings. A fully completed prescription 
is important to ensure the safe and effec-
tive dispensing of drugs by pharmacists. 
In the context of modifying physicians’ 
prescribing behaviour, health authori-
ties should address the impact of barri-
ers to good prescribing and to change 
the culture and behaviour of health or-
ganizations by minimizing resistance to 
change and incorporating institutional 
models, all of which are perceived to be 
important components of health sys-
tem reform and quality improvement 
[30–32]. 

The cost analysis showed that if the 
estimated  cost of  training 100 physi-
cians was generalized to the training of 
all doctors in prescribing in Saudi Ara-
bia, the cost implications would be im-
mense. For comparison purposes, it has 
been estimated  that about 11% of  the 
UK national health service total budget 
in 1995 was dedicated to staff training 
[33], a considerably higher proportion 
than is currently spent in Saudi Arabia. 
Our rough estimates were simply meant 
to be indicative and future cost analysis 
of such interventions undertaken by 
other investigators must use a broader 
and more comprehensive approach to 

the economic evaluation of such train-
ing packages. 

To sum up, all 3 interventions tested 
in this pilot study improved the prescrib-
ing behaviour of physicians in Riyadh. 
Whether or not the improvement in 
physicians’ rational drug prescribing will 
be sustained is uncertain, and follow-up 
evaluations are needed to address this 
issue. Educationalists need to develop 
targeted courses in drug prescribing to 
assist in developing the prescribing skills 
of physicians. It is important to empha-
size that the interventions outlined in 
this study aimed to improve the quality 
of prescribing of PHC physicians work-
ing in public health care sector in Saudi 
Arabia and may have limited applicabil-
ity to physicians working in the private 
sector.
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Letter to the Editor

Sir,
Tobacco related deaths from various 

diseases are  slated  to exceed 8 million 
globally by the year 2030, with over 80% 
of this mortality burden in developing 
countries such as Pakistan [1]. A popu-
lation-based survey of individuals aged 
15 years or older in Pakistan reported 
a smoking prevalence rate of 15.2% [2], 
while a population-based, representa-
tive survey of students in Islamabad and 
Lahore reported a prevalence rate of 
11% in grade 8–10 students [3]. There 
are no studies of tobacco use prevalence 
in the city of Peshawar. 

To describe  the association of  sex, 
school grade, offer of free cigarette from 
a representative of a tobacco company, 
parental smoking status, people smok-
ing outside one’s home in one’s pres-
ence, and being taught in school about 
the effects of smoking with self-reported 
ever use of cigarettes in male and female 
students in the city of Peshawar, and its 
prevalence. We used data from the Glo-
bal Youth Tobacco Survey (GYTS) for 
Peshawar, conducted  in 2004 [4]. The 
GYTS is a collaborative project of the 
World Health Organization, the Cent-
ers for Disease Control and Prevention, 
United States, the Canadian Public 
Health Association, and the Pakistani 
health authorities. All the findings and 
opinions reported are solely those of 
the authors. 

We selected all those who re-
sponded to the questions of having 
ever tried/experimented with cigarette 
smoking, even one or two puffs, in their 
lifetime, and those who responded to 
the question of having used any form of 
tobacco product other than cigarettes, 

e.g. chewing tobacco or snuff, in the 
previous month. Students responding 
affirmatively to either or both of these 
questions were identified as tobacco 
users. A 2-stage, cluster sample design 
was adopted for the GYTS–Peshawar 
to produce representative estimates 
for grade 8–10 students. Design-based 
analysis with SUDAAN 10 was done 
using multivariate logistic regression 
analysis; adjusted odds ratios (AORs) 
were computed for the association  
of ever use of cigarettes with sex, grade, 
etc. 

The overall prevalence of ever use of 
tobacco, was 17%, [95% confidence in-
terval (CI): 10%–23%] (n = 2159).  In 
male students, prevalence of ever use of 
tobacco was 22% (95% CI: 16%–28%); 
prevalence  in  female  students was 8% 
(95% CI: 3%–12%). Compared  to  fe-
male students, males were more likely 
to have ever used tobacco (AOR 2.52; 
95% CI: 1.43–4.44). 

Compared to students who were 
never offered a free cigarette by a rep-
resentative of cigarette manufacturer, 
students who did receive such an offer 
were more likely to report having ever 
used  tobacco  (AOR  4.02;  95%  CI: 
2.80–5.78).  Compared  to  students 
who reported that neither of their 
parents smoked cigarettes or they did 
not know about their parents’ smoking 
status, students who reported that one 
or both of their parents smoked ciga-
rettes were more likely to report having 
ever used tobacco (AOR 1.84; 95% CI: 
1.16–2.91). And compared to students 
who did not report having seen people 
smoking cigarettes in their presence in 
the past 7 days in places other than their 

home, students who had seen people 
smoking in this time period were more 
likely to report having ever used tobacco 
(AOR 1.77; 95% CI: 1.20–2.61). 

Logistic regression analysis was car-
ried out on 1959 students for whom all 
the data were available. No statistically 
significant associations were found be-
tween ever use of tobacco with either 
grade 8 and 9 versus grade 10 students, 
or having been taught during the current 
school year in any of the classes about 
the effects of smoking. The Hosmer–
Lemeshow Wald goodness-of-fit test 
concluded that the model was a good fit 
for the data.

The results of this unique represent-
ative survey of Peshawar demonstrate 
that male students were much more 
likely than female students to report 
having ever used tobacco. The associa-
tion with influence of parental cigarette 
smoking  and being  exposed  to other 
people smoking cigarette outside the 
home underlines the need for targeting 
health education efforts at adults, offer-
ing the long term premium of decreased 
incidence in future generations. 

Public health education efforts in 
concert with effort/input from parents, 
teachers and school administrations 
would ensure better outcomes in curb-
ing this addictive behavior in students. 
The results underline the role of legisla-
tive reforms targeting free distribution 
of cigarettes to youth by the cigarette 
manufacturers; hence ensuring a de-
crease in the future disease morbidity 
and mortality burden associated with 
tobacco use in the city of Peshawar.
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Gender, women, and the tobacco epidemic

 This monograph contributes to the scientific understanding of gender, women, and tobacco in the context of efforts 
to control the global tobacco epidemic. Topics covered include determinants of starting to use tobacco; exposure to 
second-hand smoke; the impact that tobacco use has on health; addiction and cessation; treatment programmes; and 
gender and human rights policy. 

The monograph also addresses national economic policy with regard to tobacco control, international treaties, and 
strategies for tobacco-free mobilization at the regional and international levels. Special attention is paid to an analysis of 
policies that affect girls and women throughout the life course. Men’s responsibility to protect women against second-
hand smoke is also highlighted.

The full document or individual chapters can be downloaded at: 
http://www.who.int/tobacco/publications/gender/women_tob_epidemic/en/index.html
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