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Editorial

What is medical education for? The challenges in 
global medical education today
David Gordon1

Most of us who work in medical educa-
tion delight in the life it gives us. What 
could be more interesting than to help 
able and committed young men and 
women learn the art and science of 
medicine? Few are privileged to work in 
something as useful. Medical education 
keeps our minds active and keeps us at 

we also have the possibility to do re-
search that will take medicine forward.

This is so absorbing from day to day 
that it is difficult to pause and think why 
we are doing what we do; but we must. 

will we stop ourselves from going in the 
wrong direction?

in the world you might to stop a person 
-

much the same. The doctor is a person 
to whom you go when you feel ill: he or 

will give advice and treatment to help 
you get better.

But we need to think what is chang-
ing in what a doctor does. Medicine is 
advancing at an ever-increasing rate. At 

medical care that should be available 
to everyone in the world is growing 

technology medicine does not always 

relief of symptoms or in the prolonga-

medical education is to understand 
what will be the future role of the doc-

do not work out what the doctor is 

what should be the content of medi-
cal education; we cannot even know 
how many doctors we will need. The 
answers to these questions depend 
critically on our understanding of what 

How many doctors do we need? 

it is clear that some countries and re-
gions have too few doctors and other 

that some countries have too many. 
The obvious deficiencies in some parts 
of the world were the stimulus to the 

on transformative scale-up of health 
-

many doctors are needed by society 
and therefore how many students we 
should educate. This is the second 
challenge to medical education.

We also need to know how many 
medical students we are educating 

how many medical schools and how 
many medical students there are in 

even less information on the quality 

-

how well.

A fourth challenge is the global 
nature of medical practice. Doctors 
are mobile: a trained physician can 
be employed almost anywhere in the 
world. We must educate our students 

situation and practical possibilities for 
medical education in each country. 
The growing emphasis on the essential 
need for medical education to be at 
an internationally acceptable standard 
means that processes for quality assur-

-
tion must include understanding of the 
moral obligation of the newly qualified 
doctor to his or her society. We cannot 

rich countries.
-

derstand the way in which medicine and 
medical practice is no longer limited 
to the straightforward and reductionist 

must include the understanding of the 
psychological and social circumstances 
of the patients and populations for whom 

-
lenges are 

in the future?

When we have defined the func-
-

tors do we need?

What are we doing now to meet this 
need: how many doctors are being 

1President-elect, World Federation for Medical Education, Copenhagen, Denmark.
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How do we educate doctors to a 

also meeting the local needs of so-
ciety?

How will we ensure that our stu-
dents have a holistic view of 

-

chological and social factors in 
health and disease?
These challenges are about the 

we have defined this mission and the 

education is delivered and the methods 
-

sive literature about changes in medical 

and what 
should medical education try to do?
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Reform in medical and health sciences educational 
system: a Delphi study of faculty members’ views at 
Shiraz University of Medical Sciences
A. Salehi,1 N. Harris,1 F. Lotfi,2 N. Hashemi,3 J. Kojouri 3 and M. Amini 3

ABSTRACT Despite the strengths in the Iranian medical and health sciences educational system, areas in need 
of improvement have been noted. The purpose of this study was to understand the views of faculty members at 
Shiraz University of Medical Sciences about current and future needs for medical and health sciences education, 
with the goal of improving the quality of the educational system. The data were collected using a Delphi consensus 
method. Analysis of the findings identified the following key themes among the factors likely to contribute to 
medical and health sciences education and training: adding and/or increasing student numbers in higher degrees 
in preference to associate degrees; providing more interactive, student-centred teaching methods; improving the 
educational content with more practical and research-based courses tailored to society’s needs; and an emphasis 
on outcome-based student evaluation techniques. These changes aim to respond to health trends in society and 
enhance the close relationship between medical education and the needs of the Iranian society.

1School of Public Health, Griffith Health Institute, Griffith University, Queensland, Australia (Correspondence to A. Salehi: Nasim.Salehi@
griffithuni.edu.au). 2Health Management and Economics Research Center, Iran University of Medical Sciences, Tehran, Islamic Republic of Iran. 
3Quality Improvement in Clinical Education Research Center, Shiraz University of Medical Sciences, Shiraz, Islamic Republic of Iran.

Received: 13/01/13; accepted: 23/06/13

Réforme du système d’enseignement de la médecine et des sciences de la santé : étude selon la méthode 
Delphi sur les points de vue des membres du corps enseignant de l'Université des Sciences médicales de Chiraz

RÉSUMÉ Malgré les aspects positifs du système iranien d’enseignement de la médecine et des sciences de la santé, 
certains domaines nécessitant une amélioration ont été identifiés. La présente étude visait à comprendre les points 
de vue des membres du corps enseignant de l’Université des Sciences médicales de Chiraz sur les besoins présents 
et à venir de l’enseignement de la médecine et des sciences de la santé, avec pour objectif d’améliorer la qualité du 
système d’enseignement. Les données ont été recueillies à l’aide de la méthode de consensus Delphi. L’analyse des 
résultats a permis de dégager les thèmes clés suivants parmi les facteurs susceptibles de contribuer à l’enseignement de 
la médecine et des sciences de la santé ainsi qu’à la formation en la matière : augmenter le nombre d’étudiants dans les 
années d'études supérieures plutôt dans que celles des diplômes d'études générales ; proposer davantage de  méthodes 
d’enseignement interactives et axées sur l’étudiant ; améliorer le contenu de l’enseignement par des cours davantage 
centrés sur la pratique et la recherche et adaptés aux besoins de la société ; et privilégier les techniques d’évaluation 
de l’étudiant reposant sur les résultats. Ces changements visent à répondre aux tendances en matière de santé dans la 
société et à renforcer le lien étroit entre l’enseignement de la médecine et les besoins de la société iranienne.
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Introduction

Medical and health sciences teaching 
and practice are in a constant state 
of change in response to advances in 
medical knowledge and technologies 

utilized in medical and health sciences 
-

derpinned by principles of curriculum 

-
grating views on a variety of phenomena 
through the cooperation of different 

be to determine long-term common 

identify short-term goals on the basis 
of the current situation with the aim of 

University faculty members are without 
doubt the present and future educa-

educational system—particularly for 
medical and health sciences educa-
tion—requires their buy-in to the pro-

-

-
tion of medical and health science edu-
cation within a health-care system that 

treatment and the management and 
planning of health and medical educa-

practical education based on society’s 

have been noted. These concern teach-

the acceptance of occupational and 
-

fied limitations are consistent with the 
debate taking place at global forums 
such as the annual congress of the 

Association for Medical Education in 

Health and Education has set the goal 
of placing the country at the top of the 
regional ranking in terms of medical 
and health sciences education system 

study sought the views of faculty mem-
bers at Shiraz University of Medical 

-
alization of medical and health sciences 
education planning and reform at the 
institutional level. These insights will 
be a catalyst to greater debate and ulti-
mately innovation in the development 
of a medium-term vision for medical 
and health sciences education for the 

Methods

The data set for this research was 
collected through a 3-round Delphi 
study. The Delphi technique is a widely 
accepted method for gathering data 
from respondents within their domain 

building by using a cyclic process to 
collect data from a panel of selected 
participants. By using this process the 
participants are encouraged to reassess 
their initial judgements about the infor-
mation provided in previous iterations. 

for situations where individual judge-
ments must be combined in order to ad-
dress a lack of agreement or incomplete 

Participants
The participants were drawn from 
faculty members and staff research-

at SUMS were selected through pur-

participants were approached via a letter 

research along with an invitation to par-

individuals agreed to participate.

Round 1
The first round questionnaire was 
constructed from a literature review 
and consultation with members of the 
research team. The questionnaire was 

-

of the data collected and allow the par-
ticipants free scope to elaborate on the 

copies of the questionnaires were dis-

and all participants were instructed to 
return their completed questionnaire to 
the Educational Development Centre 
of SUMS during a specific period. The 

What are your views on adding or 
omitting some degree programmes 
in different educational fields based 
on the current situation of the health 
system and society’s needs?

2. What are your views on increasing or 
decreasing the number of students 
enrolled in different educational fields 

on the current situation of the health 
system and current potential of the 
university?

3. What are your recommendations for 
improving the teaching methods?

What are your suggestions for en-
hancing the current educational con-
tents on the basis of society’s needs?

What are your recommendations for 
increasing the quality of the recent 
methods of evaluation and assess-
ment?

What other reforms do you recom-
mend for improving the current situa-
tion of education at SUMS according 
to the current potential of the univer-

as a separate item. Three of the authors 
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as the Delphi coordinators indepen-
dently reviewed these and clustered 
similar ideas together into themes. Then 
they named the themes and wrote a 
brief statement describing them.

Round 2

were presented with the items gener-

themes. Consistent with a Delphi pro-

their agreement about implementing 
each item in the SUMS education 

from completely disagree to completely 
agree. Space was provided for com-
ments at the end of each theme with this 

recommend in this field?” At the end of 
the questionnaire the respondents were 
asked to state any other suggestions and 
opinions to improve the total status of 

additional comments of respondents 

and organized beneath the appropriate 
theme.

score for the participants was calculated 

was considered as disagreement and 

-

calculated.

Round 3
-

naire presented a list of agreed items 

which showed the total mean scores 
of each item as well as the individual’s 
own scores for comparison. New items 
based on comments received from 
Delphi participants from the previous 
round were included. Participants were 
requested to repeat the agreement scor-

account. They were reminded that they 

were free to change their vote based on 

they had in round 2. Space was again 
made available at the end of each theme 
as well as at the end of the questionnaire 
for optional comments.

the total mean score for each item was 

calculated again as a measure of homo-
geneity for the ratings.

Results

Participants

second and third rounds the numbers 

The distribution of Delphi team 
members in the first round according to 

-

Round 1

were generated in the open question-

which were agreed corresponded to 
the initial list of questions: degree 
programmes to be added; degree 
programmes to be omitted; degree 
programmes in which student numbers 
be increased; degree programmes in 
which student numbers be decreased; 
teaching methods; educational content; 
and evaluation techniques.

Round 2

from the data of the second round was 

round and the Delphi method was con-
tinued into the third round.

programmes to add to the course were 
-
-

plementary Medicine. Also some items 
related to which degree programmes 
should increase the number of students 
were omitted such as Msc in Health 
Services Management.

Round 3

remaining from previous rounds was 
presented and agreement about impor-

-

process was judged to have achieved 
consensus and the rounds were stopped.

allocated to consensus items in rounds 

The items in each table are ranked from 
the most important to the least impor-
tant according to the total mean scores 
in the third round. For most items a 
smaller SD of the mean was achieved 

-
ment on items.

Educational programmes

agreement about degree courses to be 
added to or omitted from the course 
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Table 1 Rankings in the second and third Delphi rounds about degree programmes to add to the course offerings at Shiraz 
University of Medical Sciences

Rank Degree Subject Round 2
(n = 102)

Round 3
(n = 62)

Mean (SD) Mean (SD)

1 MSc Genetics 9.0 (1.6) 9.8 (0.5)

2 MSc Rehabilitation 9.1 (1.0) 9.5 (0.7)

3 MSc Health information management 8.7 (0.9) 9.5 (0.5)

4 BSc Medical information technology 9.0 (0.7) 9.5 (0.7)

5 PhD Oncology 8.5 (1.7) 9.4 (1.2)

6 MSc Medical education 8.9 (0.9) 9.3 (0.7)

7 Subspecialty Dermatology 8.8 (1.2) 9.3 (0.8)

8 PhD Midwifery & fertility health 8.5 (0.8) 9.2 (0.6)

9 MSc Drug development 8.4 (1.9) 9.0 (1.4)

10 MSc Biotechnology 8.0 (1.5) 8.9 (0.9)

11 PhD Traditional & complementary medicine 7.5 (0.7) 8.9 (0.6)

12 MSc Molecular biotechnology 6.9 (1.3) 8.9 (1.0)

13 Fellowship Rhinologya 7.4 (1.9) 8.8 (1.4)

14 Subspecialty Angiography 7.5 (0.3) 8.8 (0.4)

15 PhD Medical education 7.5 (0.5) 8.8 (0.6)

16 Fellowship Head & neck surgery 6.1 (1.7) 8.7 (0.3)

17 PhD Laboratory sciences 6.4 (1.1) 8.6 (0.6)

18 Fellowship Neuro-otology 7.5 (1.4) 8.5 (0.3)
19 Short coursesb e.g. Philosophy of medicine, 

Echocardiography, Exercise testing, 
Endoscopy, Dialysis, Endosonography, Liver 
transplantation

7.8 (1.0) 8.4 (0.6)

20 PhD Genetics 8.2 (1.7) 8.4 (1.4)

21 PhD Rehabilitation 6.3 (1.0) 8.3 (0.5)

22 PhD Medical ethicsc 6.4 (0.8) 8.1 (0.7)

23 PhD Stem cell research 6.4 (2.4) 7.7 (1.8)

24 PhD Health information management 5.9 (1.0) 7.7 (0.8)

25 MD Radiotherapy 6.6 (0.7) 7.6 (0.5)

26 PhD Neuroscience 6.1 (1.0) 7.6 (0.6)

27 PhD Health economics 6.1 (1.3) 7.5 (0.8)

28 PhD Health sciences 7.3 (1.0) 7.5 (0.2)

29 MSc Virology 7.0 (0.9) 7.4 (1.0)

30 Specialty Emergency medicine 6.5 (0.7) 7.2

31 MSc Neuroscience 5.8 (1.1) 7.2 (0.6)

32 PhD Biotechnology 6.0 (2.4) 7.0 (1.9)

33 Fellowship Paediatric uro-oncology 6.4 (1.9) 7.0 (1.4)

34 MSc Medical information science 5.9 (0.8) 6.9 (0.8)

35 PhD Drug development 7.0 (2.3) 6.9 (1.1)

36 PhD Nanotechnology in medicine 6.0 (1.0) 6.9 (0.9)

37 Subspecialty Heart rehabilitation 5.3 (1.0) 6.7 (0.5)

38 MSc Medical information technology 6.0 (0.9) 6.7 (0.6)

39 MSc Stem cell research 5.2 (1.5) 6.4 (0.9)

40 Fellowship Paediatric endourology 5.3 (0.9) 6.3 (0.7)

41 Subspecialty Dermatological immunology 5.9 (1.0) 6.1 (0.1)

42 PhD Virology 5.1 (2.1) 6.0 (1.4)
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number of students should be increased 
or decreased. The greatest consensus 
among faculty members was to add sev-
eral new masters programmes (Genet-

Management; Medical Education; and 
-

Midwifery and Fertility Health. There 
was a high level agreement in terms 
of omitting several associate degrees 
(Radiology; Public Health; and Labora-

that adding a new programme in Sports 
Medicine emerged in round 3. 

High proportions of faculty mem-
bers recommended increasing the 

number of students in the MSc in 
Hematology and in fellowship pro-

-

in Pediatric Cardiology emerged in 
round 3. Faculty members suggested 
decreasing the number of students in 

-

Teaching methods

agreement about strategies  for 

improving teaching methods.  The 
strongest recommendations by faculty 
members were related to enhancing 
evidence-based and problem-based 

-

open-discussion and interactive teach-
ing. 

Educational content

agreement about strategies for improv-
ing the educational content of courses. 
The most important items suggested for 
educational content included utilizing 
more up-to-date scientific informa-

Table 2 Rankings in the second and third Delphi rounds about which degree programmes to omit from the course offerings 
at Shiraz University of Medical Sciences 

Rank Degree Subject Round 2
(n = 102)

Round 3
(n = 62)

Mean (SD) Mean (SD)

1 Associate Radiology 8.4 (1.0) 9.7 (0.6)

2 Associate Public health 8.7 (1.5) 9.5 (0.9)

3 Associate Laboratory sciences 8.6 (1.0) 9.0 (0.8)

4 Associate Anaesthesiology technician 7.4 (0.9) 8.8 (0.8)

5 Associate Occupational health 8.0 (0.9) 8.6 (0.9)

6 Associate Medical emergencies technician 8.3 (0.9) 8.6 (0.8)

7 Associate Medical records 7.1 (0.8) 8.5 (0.7)

8 Associate Environmental health 7.4(2.0) 8.5 (1.3)

9 Associate Operating room technician 6.9 (0.7) 8.0 (0.5)

Means and standard deviation (SD) show participants’ level of agreement on a 10-point scale ranging from completely disagree to completely agree.

Table 1 Rankings in the second and third Delphi rounds about degree programmes to add to the course offerings at Shiraz 
University of Medical Sciences (concluded) 

Rank Degree Subject Round 2
(n = 102)

Round 3
(n = 62)

Mean (SD) Mean (SD)

43 PhD Critical Management 5.6 (1.9) 5.8 (1.3)

44 PhD Medical Information Science 5.1 (1.1) 5.7 (1.0)

45 PhD Molecular Biotechnology 5.2 (1.3) 5.5 (1.1)

46 MSc Medical Physics 5.1 (1.0) 5.2 (0.9)

47 PhD Sports Medicine – (–) 5.2 (0.7)

48 Subspecialty Infant Liver Transplantation 5.1 (1.2) 5.2 (0.9)

49 PhD Geriatric Nursing 5.2 (1.9) 5.2 (1.0)

50 PhD Family Medicine 5.1 (0.6) 5.1 (0.6)

Means and standard deviation (SD) show participants’ level of agreement on a 10-point scale ranging from completely disagree to completely agree. 
aPost-residency training; bShort complementary courses for specialists; cPrerequisite MD, DMD or PharmMD degree.
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Table 3 Rankings in the second and third Delphi rounds about which degree programmes at Shiraz University of Medical 
Sciences should increase their number of students

Rank Degree Subject Round 2 (n = 102) Round 3 (n = 62)

Mean (SD) Mean (SD)
1 MSc Haematology 7.9 (2.0) 9.7 (1.4)

2 Fellowship Ophthalmology 8.8 (1.0) 9.6 (0.7)

3 Fellowship Infertility 9.1 (0.4) 9.5 (0.3)

4 Subspecialty Gastroenterology 8.2 (1.2) 9.4(1.0)

5 Subspecialty Plastic surgery 8.5 (1.9) 9.4(0.8)

6 Subspecialty Nephrology 8.0 (0.3) 9.3 (0.1)

7 Fellowship Cardiac anaesthesia 8.5 (0.8) 9.2 (0.5)

8 Subspecialty Rheumatology 9.1 (0.6) 9.1 (0.4)

9 Subspecialty Cardiology 7.4 (0.8) 9.0 (0.9)

10 Subspecialty Endocrinology 8.3 (0.9) 8.8(0.6)

11 Subspecialty Pulmonology 6.9 (1.9) 8.8 (0.8)

12 Subspecialty Cardiac surgery 8.3 (2.0) 8.8 (1.1)

13 PhD Physiology 8.1 (1.0) 8.3 (0.7)

14 BSc Occupational health 6.5(1.3) 8.1 (0.4)

15 Subspecialty Haematology 7.3 (0.7) 8.0 (0.5)

16 Fellowship Ocular pathology 7.3 (1.1) 7.8 (0.7)

17 BSc Medical records 6.3 (0.8) 7.7 (0.1)

18 BSc Environmental health 7.3 (2.0) 7.6 (1.0)

19 PhD Biostatistics 7.0 (0.9) 7.5 (0.2)

20 BSc Health services management 7.0 (1.0) 7.3 (0.7)

21 Subspecialty Paediatric surgery 6.5 (2.0) 7.2 (1.4)

22 Subspecialty Paediatric haematology 6.0 (0.9) 7.1 (0.5)

23 PhD Biochemistry 6.2 (0.7) 7.0 (0.8)

24 PhD Pharmacology 6.2 (1.9) 7.0 (1.4)

25 PhD Immunology 6.5 (2.4) 7.0 (1.8)

26 Subspecialty Paediatric endocrinology 5.8 (1.6) 7.0 (0.7)

27 PhD Anatomy 6.2 (1.1) 6.5 (0.6)

28 PhD Parasitology 6.0 (1.0) 6.4 (0.1)

29 Subspecialty Paediatric haematology & oncology 6.1 (1.9) 6.3 (0.8)

30 BSc Radiology 6.9(2.4) 6.3 (1.5)

31 BSc Anaesthesiology 6.1 (1.3) 6.3 (0.9)

32 BSc Laboratory sciences 6.1(0.9) 6.2 (0.5)

33 Subspecialty Paediatric gastroenterology 5.2 (1.2) 6.1 (0.7)

34 Fellowship Anaesthesia for intraabdominal organ transplantation 5.4 (2.4) 6.1 (1.1)

35 Subspecialty Paediatric infectious diseases 5.9 (0.7) 6.1 (0.5)

36 BSc Operating room 5.2 (2.4) 6.1 (1.2)

37 PhD Bacteriology 5.2 (0.8) 6.0 (0.9)

38 Subspecialty Paediatric immunology 6.1 (0.9) 6.0 (0.3)

39 Subspecialty Paediatric nephrology 5.6 (0.8) 5.8 (0.4)

40 PhD Medical chemistry 5.3 (0.7) 5.7 (0.5)

41 Subspecialty Paediatric cardiology – (–) 5.7 (0.9)

42 BSc Medical emergencies 5.5 (2.1) 5.7 (1.8)

43 PhD Virology 5.2 (0.9) 5.3 (0.3)

44 BSc Radiology 5.1 (2.2) 5.2 (2.0)

45 PhD Pharmaceutics 5.1 (0.9) 5.2 (0.3)

46 Subspecialty Paediatric neonatology 5.2 (2.6) 5.1 (1.5)

47 Subspecialty Internal medicine 6.0 (0.5) 5.1 (0.3)

Means and standard deviation (SD) show participants’ level of agreement on a 10-point scale ranging from completely disagree to completely agree.
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basic and prerequisite courses which 
are not related to the aims of the degree 

courses in order to respond promptly to 
changes in students’ and society’s needs. 

and the philosophy of critical thought to 

academic courses emerged in the round 
3 as a new item.

Student evaluation techniques

agreement about techniques for im-
proving student evaluation. The most 
recommended items in this theme 

included using outcome-based evalu-

part of the evaluation towards a student 

more descriptive evaluations such as 

Table 4 Rankings in the second and third Delphi rounds about which degree programmes at Shiraz University of Medical 
Sciences should decrease their number of students

Rank Degree Subject Round 2
(n = 102)

Round 3
(n = 62)

Mean (SD) Mean (SD)

1 MD Medicine 9.5 (1.0) 9.9 (1.0)

2 BSc Nursing 9.1 (1.0) 9.4 (0.9)

3 Specialty General surgery 8.5 (0.7) 9.3 (0.6)

4 Specialty Gynaecology & obstetrics 8.7 (0.9) 9.1 (0.9)

5 Specialty Psychiatry 8.5 (1.1) 9.0 (1.0)

7 Specialty Paediatrics 7.7 (0.5) 8.7 (0.4)

8 Specialty Oral & maxillofacial surgery 8.3 (0.5) 8.7 (0.4)

9 BSc Midwifery 8.4 (1.9) 8.6 (1.3)

Means and standard deviation (SD) show participants’ level of agreement on a 10-point scale ranging from completely disagree to completely agree.

Table 5 Rankings in the second and third Delphi rounds about how to improve teaching methods at Shiraz University of 
Medical Sciences

Rank Teaching method Round 2
(n = 102)

Round 3
(n = 62)

Mean SD Mean (SD)

1 Enhance evidence-based learning programmes 9.1 (2.0) 9.7 (0.9)

2 Improve problem-based learning courses to encourage students to study 
effectively 8.7 (1.4) 9.4 (0.7)

3 Use more self-directed learning methods 8.5 (1.0) 9.2 (0.8)

4 Establish and expand small-group, open-discussion and interactive teaching 8.8 (0.9) 9.1 (1.0)

5 Use methods which are more practical and interesting for students 8.4 (0.9) 8.9 (0.4)

6 Use new technologies and facilities 8.3 (1.0) 8.6 (0.8)

7 Encourage students to use self-study and group study 7.5 (2.3) 8.6 (1.9)

8 Improving educational methods for e-testing, e-teaching, e-learning and 
computer-assisted learning 7.9 (0.6) 8.4 (0.3)

9 Increase student-centred teaching methods 8.0 (0.9) 8.4 (0.6)

10 Use methods which are objective and comprehensible 8.0 (0.9) 8.4 (0.8)

11 Encourage students to read a variety of evidence related to the current 
course to increase their access to information and creativity 7.6 (2.8) 8.3 (2.0)

12 Use English as an international language in educational courses 6.5 (2.5) 7.7 (1.7)

13 Add specific software tools to educational courses 6.4 (1.3) 7.7 (0.7)

14 Teach ambulatory care in clinical settings under faculty supervision with 
workshop methods 6.6 (0.9) 7.3 (0.3)

15 Use “Focal Points” as a method in practical teaching or training 5.4 (0.9) 5.8 (0.5)

Means and standard deviation (SD) show participants’ level of agreement on a 10-point scale ranging from completely disagree to completely agree.
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Discussion

Medical and health sciences schools 
around the world are changing in dif-
ferent aspects that involve the design 

new learning tools and methods of 
-

ferent educational strategies. The aim 
of these new programmes is to foster 

and accomplished students who are 
likely to achieve success as medical 
practitioners. This process can feed 
back into efforts to enhance the quality 
of medical and health sciences educa-

-

emerged from this study for improving 

the medical and health educational 
system at SUMS.

Educational programmes

A clear recommendation that emerged 
from our survey was to replace many as-
sociate degree programmes with higher 
degrees. This may reflect a perception 
that graduates with associate degrees 
are not well-prepared to find work in the 
health-care system and that workplace 
managers prioritize applicants with a 

-
tion has also emphasized the need to 
replace these programmes with higher 

have reported that employers believe 
that many new graduates they hire are 
not well-prepared for the workplace in 

been suggested that there should be 
feedback from workplaces and organiza-
tions to colleges and universities about 

As mirrored in a World Bank report of 
contemporary labour markets in the 

and attitudes for competent patient 

critically reflect on and improve their 

Generally the consensus about 
-

cialty programmes in preference to 
other degrees reflects changing trends 

including the greater importance of 
chronic diseases rather than acute and 
infectious diseases and the increasing 

Table 6 Rankings in the second and third Delphi rounds about how to improve the educational content of courses at Shiraz 
University of Medical Sciences

Rank Educational content Round 2
(n = 102)

Round 3
(n = 62)

Mean (SD) Mean (SD)

1 Utilize up-to-date scientific information 9.3 (1.9) 9.8 (1.5)

2 Emphasize research when determining course content 9.3 (0.5) 9.7 (0.5)
3 Decrease or eliminate basic and prerequisite courses which are 

not related to the aims of the degree programme, and improve 
their contents by emphasizing practical courses 8.8 (1.1) 9.6 (0.8)

4 Choose educational content according to society’s needs 8.9 (1.4) 9.5 (1.0)
5 Create variety in educational resources according to the latest 

scientific developments in the world, as directed through 
developed countries 8.4 (2.0) 9.2 (1.3)

6 Emphasize job requirements/skills when determining course 
content 8.5 (1.4) 9.2 (0.4)

7 Eliminate useless materials from educational content of all 
programmes and make the syllabi more effective and specific 8.5 (0.9) 9.1 (0.3)

8 Make educational content more flexible in order to respond 
promptly to changes in students’ and society’s needs 8.5 (2.4) 9.1 (1.3)

9 Separate the core curricula from non-core curricula 5.8 (1.9) 8.7 (0.8)

10 Provide accurate compilations of practical training content 8.0 (1.4) 8.7 (0.6)
11 Merge educational materials vertically and horizontally and 

provide courses as holistic training packages 8.1 (0.7) 8.6 (0.8)

12 Emphasize professional ethics 7.4 (0.8) 8.5 (0.5)
14 Consider moral and cultural problems of Iranian society in 

educational contents 7.1 (1.9) 7.6 (1.3)

14 Add courses such as sociology, art, logic and the philosophy of 
critical thought to academic courses – (–) 6.0 (0.7)

Means and standard deviation (SD) show participants’ level of agreement on a 10-point scale ranging from completely disagree to completely agree.
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There are also trends in health care and 

emphasis on research and scientific pro-

diagnostic and therapeutic technologies 
and growth in information and commu-
nication technologies worldwide have 

of health services for curing diseases in 

Some of the panellists’ suggestions 
to develop the medical and health 
education programmes into more spe-
cialized degrees may be a response to 

-
ditional and Complementary Medi-
cine could reflect the trend towards 
increased use of alternative and tradi-

-
creased incidence of road traffic injuries 

consensus about developing an MSc in 
Rehabilitation. Despite the consensus 
to decrease the number of specialists 

-
ticipants agreed about adding a PhD 

this may reflect the cultural importance 

treatment from health care services 

the loss of educated graduates with 
higher degree educations to other coun-

our panellists’ perception of the need to 
increase the number of PhD students 
and specialist courses. Since the trends 
affecting health care and medical edu-

are similar to those in other countries 

policies that have proven effective in 
other countries when planning medical 

Teaching methods
Th e  e n h a n c e m e n t s  i n  t e a c h i n g 
methods agreed by the majority of 
faculty members in our study included 

Association for Medical Education in 
Europe also reported that there was a 
need for changes in teaching methods 
in medical education; these included 
changing the sequence of academic 

with the priorities agreed by our par-

their concern that medical education 
programmes have not kept up to date 

their report on the future of medical 
education in Canada identified strate-
gies to improve medical education such 

-
-

ing a competency-based approach to 

According to other studies student-
centred techniques are useful in terms 

-

Table 7 Rankings in the second and third Delphi rounds about techniques for improving student evaluation at Shiraz 
University of Medical Sciences

Rank Evaluation technique Round 2
(n = 102)

Round 3
(n = 62)

Mean (SD) Mean (SD)
1 Favour content-based evaluation and reforming the education 

process on the basis of results (outcome-based evaluation) 9.3 (1.0) 9.6 (0.6)

2 Change examination periods from the end of the semester to 
continuous daily, weekly evaluation 7.9 (1.7) 9.5 (0.4)

3 Allocate part of the evaluation towards a research project 9.0 (1.3) 9.3 (0.8)
4 Revise multiple-choice examinations continuously as one of the 

evaluation methods in order to improve the quality of the questions 8.4 (1.0) 9.1 (0.5)

5 Change sectional, limited and item-based tests in favour of more 
descriptive evaluations such as essays, reports and practical works 6.9 (3.0) 9.0 (1.9)

6 Provide summative evaluations for basic sciences, clinical and 
specialty examinations 8.4 (2.0) 8.8 (1.3)

7 Use portfolios and logbooks for evaluation 6.3 (0.4) 7.7 (0.3)

8 Provide both formative and summative assessment simultaneously 5.8 (1.1) 6.9 (0.6)

9 Use computer-based methods of evaluation 5.1 (2.1) 6.5 (1.9)

Means and standard deviation (SD) show participants’ level of agreement on a 10-point scale ranging from completely disagree to completely agree.
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self-directed learning and effective col-
laboration skills; increasing students’ 
motivation to be more creative; and 
facilitating graduates’ capability to func-

The goals and methodology of PBL and 
EBL are similar in being likely to trans-
fer from theoretical frameworks into 

subsequently increase the critical-
thinking and problem-solving skills that 
are most needed in today’s workplaces 

that students graduating from PBL pro-
grammes are more comfortable seeking 

students and faculty are highly satisfied 

essential for policy-makers to develop 

order to enhance practicality in the edu-

The importance of technological 
and societal factors for shaping an effec-
tive medical and health sciences educa-
tion was discussed by Benor in 2000 

Carnaby there is a growing interest in 
the application of modern technologies 
such as e-learning to improve educa-

educational interventions such as web-
based tools into health and medical 
education were also consistent with our 

Educational content

content of courses our faculty members 
agreed on providing more up-to-date 

and practical courses; adapting educa-
tional contents to society’s needs and 

important approaches to making the 
educational content more practical is 
through establishing a close relationship 

education system and the health care 

of the unification of health services and 

Ministry of Health and Medical Educa-
-

bers and other researchers there are still 
some challenges to increasing the quality 
of this relationship and increasing the 
cooperation between these two different 

Chicago that was built on patient-based 

and inter-field education for improving 
patient-centred primary-care practice 

Medicine of Canada has recommended 
improving MD education by addressing 
community needs and promoting pre-

to Darley there is also a need to increase 
the national fund for medical and health 
sciences education to keep medical and 
health sciences schools at the forefront 

-
ships between local education authori-
ties and health promotion departments 
can be difficult and have tended to 
become more competitive. The paper 
concluded that alliances between health 
care systems and medical education had 

Student evaluation

faculty members agreed on the need 
to develop evaluation techniques into 
outcome-based evaluations which are 

evaluation to research work; and revis-
ing these evaluation techniques con-
tinuously. Until now the predominant 
methods of student evaluation in the 

but other educational systems are trying 

Although to date the majority of our 

or patient outcomes that are increas-
ingly the focus of interest in course 

consensus of the current study about 
the importance of outcome evaluation. 
Evaluation techniques are one of the 
most problematic areas in health care 
education especially in developing 

of a suitable framework for evaluation is 
crucial for providing feedback to course 

educational content and educational 
methods.

Conclusions

-

to medical and health sciences pro-
-

to focus on improvements in the quality 
of education. Approaches that may be 

or increasing the numbers of higher 
degree programmes in preference to 
associate degrees; providing more inter-

-
ods; improving the educational content 
with more practical and research-based 
courses tailored to society’s needs; and 
an emphasis on outcome-based student 
evaluation techniques. These improve-
ments are suggested in the hope that 
they will be useful in supporting efforts 

-
where to optimize medical and health 
sciences education.
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Factors influencing parental consent for participation 
in clinical research involving their children in Egypt
N. Nasef,1 A. Shabaan,1 S. Mohammed,1 S. Kandel,1 A. Settin,1 M. Zedan 1 and A. Fouda 1

ABSTRACT Factors affecting parents’ decision to involve their children in clinical research have not been studied 
in all cultural backgrounds. We aimed to explore the attitudes and beliefs influencing parents’ decision to involve 
their children in clinical research in Mansoura, Egypt. Of 523 families approached, 357 filled the questionnaire. 
Only 98 (27.5%) parents consented to involve their child in clinical research. The children of consenters were 
significantly older than refusers: 8.6 (SD 7.2) versus 2.6 (SD 1.2) years. Factors favouring consent were: research 
of benefit to child (84.7%), enough explanation about the benefits (40.8%) and to learn more about child’s 
condition (29.6%). Factors favouring refusal were: use of new drugs or vaccines (89.6%) and invasive procedures 
(84.2%). Parents’ rate of consent was positively correlated with the research being non-invasive and the belief 
that research was of benefit to their child and negatively correlated with belief that refusal may negatively affect 
the care provided to their child.

1Department of Paediatrics, Mansoura University Children Hospital, Mansoura, Dakahlia, Egypt (Correspondence to N. Nasef: nehad_nasef@
mans.edu.eg).
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98 357 523

27.5)
 2.6 ± 7.2 8.6

 40.8 84.7 ± 1.2

89.6 29.6

84.2

Facteurs d’influence sur le consentement parental à la participation de leur enfant à une étude de recherche 
clinique en Égypte

RÉSUMÉ Les facteurs influant sur la décision des parents de laisser leur enfant participer à une étude de recherche 
clinique n’ont pas été étudiés dans tous les contextes culturels. L'objectif de l'étude était d'examiner les attitudes 
et les croyances influant sur la décision des parents de laisser participer leur enfant à une étude de recherche 
à Mansoura (Égypte). Sur 523 familles contactées, 357 ont rempli le questionnaire. Seuls 98 parents (27,5 %) 
consentaient à laisser participer leur enfant à une recherche clinique. Les enfants des parents qui avaient donné  
leur consentement étaient nettement plus âgés que ceux dont les parents avaient refusé : 8,6 ans (ET 7,2) contre  
2,6 ans (ET 1,2). Les facteurs favorisant le consentement étaient les suivants : une recherche bénéfique pour 
l’enfant (84,7 %), des explications suffisantes sur les avantages (40,8 %) et l’occasion de mieux connaître l’affection 
de leur enfant (29,6%). Les facteurs favorisant le refus étaient les suivants : l'utilisation de nouveaux médicaments 
ou vaccins (89,6 %) et des actes invasifs (84,2 %). Le taux de consentement des parents était positivement corrélé 
à une recherche non invasive et à la croyance que la recherche serait bénéfique pour leur enfant, et négativement 
corrélé à la croyance selon laquelle un refus pourrait négativement influer sur les soins fournis à leur enfant.
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Introduction

in research is a fundamental ethical pre-
requisite in the process of conducting 

involves informing subjects about 

procedures and the potential risks and 

barriers to obtaining informed consent 
-

timing and amount of time allotted to 

Subjects who are vulnerable due to 
their age or cognitive disability need 
a higher level of protection when in-

children are considered incapable of 
giving informed consent to participate 

to obtain permission from parents or 
legally authorized representatives. The 
American Academy of Pediatrics pub-

the legal concept of informed consent 

evolved over the years to become more 

There are many factors that influ-
ence parents’ response to consent for 

-
fication of these factors is an important 
way of developing strategies to improve 
the manner in which study information 

of parental acceptance and to avoid 

have looked at the different motiva-

perception of the risks and benefits of a 
research study was the main important 

of these factors varies considerably 
based on the ethnic and cultural back-
ground of subjects. We could identify 
no literature which addressed the issue 

of clinical research participation and 
the opinion of parents as regard their 
child’s participation in clinical trials 
in the Eastern Mediterranean Region 

rate of parents’ consent to participation 
in clinical research involving their child 
and to evaluate factors that influenced 
parents’ consent.

Methods

Study design and sample
Parents or legally authorized repre-
sentatives of children admitted to the 
inpatient departments of Mansoura 

-

that may influence parents’ decisions 

or guardians were approached within 

were asked to complete a questionnaire 

their decision to involve their child in 
clinical research. The primary nurse of 
the child was asked to inform the inves-
tigators of a suitable time to approach 
the family so that both parents were 

-

Questionnaire
The questionnaire was developed 
based on previous studies that ad-
dressed reasons for parental consent 
or refusal for children’s participation 

characteristics of the involved children 
-

son for admission; disease status (acute 

-

were collected about the parents: family 
socioeconomic status (low income < 

-

-

or physicians; parental acquaintance 
with the involved physician; parents’ 
conflicting views; and parental source of 
information regarding the child’ illness.

Parents were asked if they would 
agree to their child’s participation in 

-
plore their attitudes they were then 
given a list of conditions and asked to 
choose whether they would give con-

if no sampling was required; if a blood 
sample was required; if a urine sample 
was required; if taking a new drug was 
required (never; if the drug had been 
tried previously on other patients; if the 

in detail; if there was no alternative treat-

given a list of statements about the re-
search process and asked if they agreed 

of benefit to the child or similar cases; 
research will adversely affect child’s 
health; doctors do not give enough 

research is only of personal benefit to 
the doctors; refusal to participate might 
affect child’s medical care; and partici-
pation in clinical research is prohibited 
by religion.

possible factors influential in parents’ 
consent or refusal. Parents who con-
sented to participate were asked which 
of the following was the most important 
factor: to get access to better medical 
care; personal knowledge of the physi-
cian; to obtain sufficient information 
about the benefits and side-effects of 

about the nature of the child’s illness; to 
get a fee; or other. Parents who refused 
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participation were asked to indicate 
which of the following was the most 
important factor: research on a new 
drug or vaccine; research that required 
sampling from the child; research that 
has nothing to do with the child’s illness; 
or other.

Data collection

questionnaire and an informed consent 
form and were asked to complete it at 
a convenient time. They were re-ap-
proached prior to their child’s discharge 
in order to retrieve the questionnaire 
and discuss any unclear points with 

not read or write but who were willing to 
participate in the study were provided 
with a research assistant to help them 
complete the questionnaire.

Statistical analysis
According to the parent’s decision to 
consent or refuse to involve their child 

-
ed for analysis into 2 groups: consenters 
or refusers. Differences between the 2 
study groups were assessed using Stu-

test for categorical variables. Spearman 
test was used to assess the correlation 
between parents’ agreement and their 
baseline characteristics. Unless oth-

absolute numbers and percentages. 
Analysis was performed using SPSS 

P-values 

significant.

Results

Rate and reasons for consent 
or refusal

refuse for their child to participate in 
research. According to consenters the 
most important factors in favour of 
giving consent to participation were 
if the research was of benefit to the 

-
efits of the research from the staff (e.g. 

impact of the results on the disease 

-
search allowed for learning more about 
the child’s disease (e.g. disease process 
and progress; effect and side-effects of 

-
ers’ main reasons for refusal were if the 
research used new drugs or vaccines 
(previously only tested in animal tri-

Among both consenters and refusers 
the strongest motives for parental con-
sent were if the research was of benefit 

Patents’ baseline 
characteristics

were consenters than were the fathers 
-

er parents were significantly older in age 
compared with those of refuser parents 

(P
characteristics of the children were not 

of the parental baseline characteristics 
were significantly different between the 

hospital or physicians (e.g. contracting 
infection in hospital; death or sickness 
of another child; having a conflict with 

-

and source of information the child’ 

Patents’ attitudes and beliefs 
towards giving consent
Parents’ attitudes and beliefs towards 
involving their child in clinical research 

agreed to participate in a research if 
no samples were taken from their chil-

them. Fewer parents agreed to con-
sent if they were given compensation 
or no other alternative treatment was 

the research might be of benefit to the 

of parents believed that the research 
would negatively affect their child’s 
health and doctors did not give enough 

that the research was only of interest to 
the physician. 

Correlations
We correlated the rate of consent of 
parents for involvement of their child 
in clinical research with various demo-
graphic characteristics and attitudes and 
beliefs. The factors most positively cor-
related with parental agreement were 
that the type of research was non-inva-
sive and belief that the research was of 

correlated with consent was the belief 
that refusal to participate in a research 
study proposed by the treating hospital 
may negatively affect the care provided 

Discussion

-
search that involves infants and children 
is a challenge for investigators since 
the subjects are incapable of giving 
consent and are legally represented by 
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Table 1 General characteristics of children and their parents who consented for their child to be involved in research and 
those who refused

Variable Consenters Refusers
(n = 98) (n = 259)

No. % No. %
Child’s variables

Mean (SD) age (years) 8.6 (7.2) 2.6 (1.2)a

Sex (male) 58 59.2 127 49.0
Disease severity

Mild 25 25.5 71 27.4
Moderate 52 53.1 134 51.7
Severe 21 21.4 54 20.8

Disease/reason for admission
Central nervous system disease 7 7.1 18 6.9
Respiratory disease 24 24.5 65 25.1
Cardiovascular disease 15 15.3 32 12.4
Gastroenterology disease 10 10.2 41 15.8
Genitourinary disease 7 7.1 20 7.7
Haematology/oncology disease 13 13.3 20 7.7
Endocrine disease 11 11.2 26 10.0
Genetic disease 4 4.1 11 4.2
Other 7 7.1 26 10.0
Disease is recurrent 57 58.2 127 49.0

Parents’ variables
Socioeconomic status

Low 52 53.1 109 42.1
Middle 39 39.8 127 49.0
High 7 7.1 23 8.9

Educationb

None 12 12.2 38 14.7
Primary 25 25.5 47 18.1
Secondary 38 38.8 105 40.5
College 23 23.5 69 26.6
Postgraduate 0 0.0 0 0.0

Marital status
Married 88 89.8 223 86.1
Divorced 10 10.2 34 13.1
Widowed 0 0.0 2 0.8

Mean (SD) age (years)
Father 33.0 (7.0) 34.6 (8.0)
Mother 29.3 (3.0) 30.4 (6.0)

Previous experience of care

Had bad experience with hospital/physicians 19 19.4 44 17.0

Acquainted with the involved physicians 23 23.5 45 17.4

Conflicting views between parents 19 19.4 54 20.8

Source of information

Television 4 4.1 10 3.9

Friends 3 3.1 8 3.1

Other patients 3 3.1 6 2.3

Physician or nurse 71 72.4 205 79.2

Books or Internet 6 6.1 7 2.7

Other 11 11.2 23 8.9
aP < 0.01 for child’s age; no other significant differences were found between consenters and refusers by Student-t test or chi-squared test (Fisher exact). 
bLowest level of education among the parents. 
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their parents or authorized guardians. 
This factor represents a pressure on 
the decision-makers due to the risks 

dependants to through their deci-

affect parents’ or care-givers’ decision-
making has gained the interest of 

these factors may vary with on the 
cultural and ethnic background of the 
patients and their care-givers. Due to 
the paucity of studies addressing this 

that may affect parents’ decision to in-
volve their children in clinical research 

their child in research compared with 

where children were being treated for 

their child to participate in the clinical 

where parents were approached for 
permission to allow their child to par-
ticipate in a study of clinical anaesthesia 

reported in our study further supports 

parental beliefs and attitudes toward 
research that involves their children in 

for other countries in the region.
We found that none of the base-

line characteristics of parents and their 
children influenced parents’ decision to 
consent or refuse to involve their child 

children of consenter parents were sig-
nificantly older compared with refuser 

level of parental concern for the safety 

percentage of parents with a higher level 
-

the rate of parental acceptance among 
the sector of highly educated parents 

Table 2 Items related to attitudes and beliefs of parents toward consenting to involve their child in clinical research (n = 357) 

Items Total
(n = 357)

Consenters
(n = 98)

Refusers
(n = 259)

No. % No. % No. %

Attitudes

Agree to participate without any samples taken 245 68.6 98 100.0 147 56.7

Agree to participate with urine sampling 208 58.3 98 100.0 110 42.4

Never agree to drug trials 142 39.8 14 14.3 128 49.4

Agree to participate in a drug trial if drug is 
previously tested 105 29.4 55 56.1 50 19.3

Agree to participate in a drug trial if a detailed 
explanation is provided 61 17.1 38 38.8 23 8.8

Agree to participate with blood sampling 61 17.1 42 42.8 19 7.3

Agree to participate if compensated with 
incentives 28 7.8 8 8.1 20 7.7

Agree to participate in a drug trial if there is no 
alternative drug 27 7.6 8 8.1 19 7.3

Beliefs

Believe that the research might be of benefit to 
the child or similar cases 217 60.8 98 100.0 119 45.9

Believe that the research may negatively affect 
child’s health care 186 52.1 2 2.0 184 71.0

Believe that doctors do not give enough 
explanation about the research 179 50.1 44 44.9 135 52.1

Believe that the research is only of interest to the 
physician 155 43.4 8 8.1 147 56.7

Believe that refusal to participate might affect 
child’s care 59 16.5 9 9.1 50 19.3

Believe that participation in clinical research is 
prohibited in religion 44 12.3 0 0.0 44 16.9
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parents who consented to involve their 

placebo-controlled trial of a drug to 

support and made more frequent visits 
to family doctor or clinic compared 

there was a uniformity in beliefs among 
parents of different demographic back-
grounds towards refusal to involve their 
children in research.

most likely to favour consent to involve 
their child in research was if the research 

of the research from the investigators 

a survey in Denmark addressing paren-
tal preferences for consent procedures 

most important factors for consent 
were: no pain or suffering to the in-
fant; that doctors would act in the best 
interest of the infant; understanding 

of the study steps; available written 
material about the study; studying a 
drug of help to the infant; and having 
sufficient time to think about the study 

the relationship between the research 
staff and the parents was the corner-
stone for success in performing studies 

children participating in clinical asthma 
-

fied that the most important factors 
in favour of parental acceptance were: 
learning more about the disease; help-
ing medical knowledge; trials using new 
drugs; relationship with staff; financial 
benefits; free medications; encourage-

Factors of less importance were: type 
of treatment; location of clinic; dura-
tion of study; influence of friends; social 

of new drugs or vaccines and research 
using invasive procedure as the main 
reasons for refusal. This difference re-
flects a more sceptical nature of these 
Egyptian parents toward the safety and 
hazards of using a new drug or an inva-
sive procedure on their children.

-
portant factors increasing the chances 
of parental consent for involving their 
children in research were: research of 
clear benefit to the child; and getting 

concept from the staff. Similar to our 

most important motives for parents 
to consent for research on their chil-
dren were: clear benefit to their child; 

consent form; and the research adding 

a survey of parents of children with leu-

factors to improve informed consent 
were: giving parents more time to make 
their decision; the amount and type 
of information provided; organization 
of the consent conference; communi-
cation style; and providing additional 

most important motives were learn-
ing more about their child’s illness and 

-
ence parents’ decisions but also parents’ 
attitudes and beliefs toward the research 
process is important. We found that 
although most parents had a positive 
attitude towards involving their chil-

a negative attitude towards involving 
their children in research that involved 

parents surveyed in our study did not 
agree to participate when compensated 
with incentives. Morgan et al. in Aus-

-
ents who consent for neuroimaging was 
due to its being a non-invasive research 
and that children in the future would 

et al. in Malawi found that a higher rate 
of parents’ agreement to participation 
in malaria research was as a way of ac-
cessing better quality medical care and 
benefiting from the material and mon-
etary incentives that were being given to 

reasons behind the high rate of refusal 

most of our group of parents believed 
that research was of sole interest to the 

Table 3 Correlation between rate of consent by parents for involvement of their 
child in clinical research with various demographic characteristics and beliefs

Studied parameters Spearman
correlation 
coefficient r

P-value

Income 0.041 0.45

Education 0.006 0.90

Source of knowledge about child’s illness –0.102 0.06

Previous bad experience 0.049 0.35

Receive enough explanation –0.080 0.13

Acquainted with involved physicians 0.051 0.34

Non-invasive research 0.362 < 0.001

Given incentives –0.003 0.96

Believe that refusal may affect child’s care –0.170 0.001

Believe that only physician benefits –0.028 0.59

Believe that child benefits 0.296 < 0.001

Believe that child’s care adversely affected –0.053 0.32

Believe that religion prohibits 0.012 0.81
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and that the research may negatively 

-
nation about the research and lack of 
awareness of the parents for specific 
procedures involved in a research study 
was a risk factor contributing to parents’ 
complaints that they were not informed 
about research involving their children 

We acknowledge the limitations of 
-

compared with reported response rates 

Another limitation was that we did not 
propose a specific type of research de-
sign to the parents or a specific pattern 

made our results more of a subjective 
parental opinion rather than an actual 
decision about consent or refusal.

-
sent to involve their child in research 
compared with previous reports. This 
finding represents a major challenge 
to researchers and investigators in our 
community. This finding needs to be 

further evaluated in different locations 
with more standardized assessment 

-
mally invasive research of clear benefit 

of the research process by staff were the 
most important motives for parental 
consent to involve their children in clini-
cal research. We recommend that bet-
ter public education and information 
which addresses the community and 
individual benefits of research for the 
future treatment of diseases is needed 
to encourage patients and parents to 
participate in research.
Competing interests: None declared.

References
1. Ellis GB. Profile: Office for Protection from Research Risks 

(OPRR). Politics and the Life Sciences, 1994, 13:271–273. 

2. Tait AR, Voepel-Lewis T, Malviya S. Do they understand? 
(part I): parental consent for children participating in clini-
cal anesthesia and surgery research. Anesthesiology, 2003, 
98:603–608. 

3. Gallagher SM. Barriers to informed consent in clinical trials. 
Ostomy/Wound Management, 1999, 45:14–16. 

4. Taylor HA. Barriers to informed consent. Seminars in Oncology 
Nursing, 1999, 15:89–95. 

5. Rose RM. Informed consent: history, theory, and practice. 
American Journal of Otology, 1986, 7:82–85. 

6. Additional protections for children involved as subjects in re-
search–Department of Health and Human Services. Final rule. 
Federal Register, 1983, 48:9814–9820. 

7. Committee on Bioethics, American Academy of Pediatrics. 
Informed consent, parental permission, and assent in pediatric 
practice. Pediatrics, 1995, 95:314–317. 

8. Committee on Bioethics. Informed consent, parental permis-
sion, and assent in pediatric practice. Journal of Child and Fam-
ily Nursing, 1998, 1:57–61. 

9. Tait AR, Voepel-Lewis T, Malviya S. Participation of children in 
clinical research: factors that influence a parent’s decision to 
consent. Anesthesiology, 2003, 99:819–825. 

10. Goodman NW, Black AM. Refusal rates for clinical trials. British 
Journal of Anaesthesia, 1986, 58:938–939. 

11. Rothmier JD, Lasley MV, Shapiro GG. Factors influencing pa-
rental consent in pediatric clinical research. Pediatrics, 2003, 
111:1037–1041. 

12. Franck LS, Winter I, Oulton K. The quality of parental consent 
for research with children: a prospective repeated measure 
self-report survey. International Journal of Nursing Studies, 
2007, 44:525–533. 

13. Tait AR, Voepel-Lewis T, Malviya S. Factors that influence par-
ents’ assessments of the risks and benefits of research involving 
their children. Pediatrics, 2004, 113:727–732. 

14. Chappuy H et al. Parental consent in paediatric clinical re-
search. Archives of Disease in Childhood, 2006, 91:112–116. 

15. Harth SC, Thong YH. Sociodemographic and motivational 
characteristics of parents who volunteer their children for 
clinical research: a controlled study. British Medical Journal, 
1990, 300:1372–1375. 

16. Culbert A, Davis DJ. Parental preferences for neonatal resusci-
tation research consent: a pilot study. Journal of Medical Ethics, 
2005, 31:721–726. 

17. Jay F et al. Children’s participation in vaccine research: parents’ 
views. Paediatric Nursing, 2007, 19:14–18. 

18. Morgan AT et al. Parental consent for neuroimaging in pae-
diatric research. Child: Care, Health and Development, 2010, 
36:241–248. 

19. Maayan-Metzger A, Kedem-Friedrich P, Kuint J. Motivations of 
mothers to enroll their newborn infants in general clinical re-
search on well-infant care and development. Pediatrics, 2008, 
121:e590–e596. 

20. Eder ML et al. Improving informed consent: suggestions from 
parents of children with leukemia. Pediatrics, 2007, 119:e849–
e859. 

21. Masiye F et al. Why mothers choose to enrol their children in 
malaria clinical studies and the involvement of relatives in de-
cision making: evidence from Malawi. Malawi Medical Journal, 
2008, 20:50–56. 

22. Legge A. Hospital criticised for not obtaining proper consent. 
British Medical Journal, 2000, 320:1291. 

23. Smith R. Babies and consent: yet another NHS scandal. British 
Medical Journal, 2000, 320:1285–1286. 

24. Stolt UG et al. Information and informed consent in a longi-
tudinal screening involving children: a questionnaire survey. 
European Journal of Human Genetics, 2005, 13:376–383. 

25. Van Stuijvenberg M et al. Informed consent, parental 
awareness, and reasons for participating in a randomised 
controlled study. Archives of Disease in Childhood, 1998, 
79:120–125. 



169

Epidemiological survey on pandemic influenza A 
(H1N1) virus infection in Kurdistan province, Islamic 
Republic of Iran, 2009
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ABSTRACT This study evaluated the epidemiology of suspected cases of pandemic influenza A (H1N1) virus infection 
in 2009–2010 in Kurdistan province, a frontier province of the Islamic Republic of Iran. A questionnaire covering 
demographic characteristics, clinical presentation and outcome, and history of exposure and travel was completed 
by patients attending health centres and hospitals in the province. Nasal and throat swabs were analysed by RT-PCR. A 
total of 1059 suspected cases were assessed; H1N1 influenza A was confirmed in 157 (14.8%). The highest proportion of 
confirmed cases was 30.0%, among children aged < 1 year. In multivariate analysis, previous contact with symptomatic 
influenza patients (OR = 2.17) and hospitalization (OR = 3.88) were the only significant risk factors for confirmed H1N1 
infection. Age, sex, residency, presenting symptoms and history of national or international travel were not significant. 
Influenza A (H1N1) virus has spread in Islamic Republic of Iran; probably transmitted by travellers to Kurdistan.
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Enquête épidémiologique sur l’infection par le virus de la grippe pandémique A(H1N1) dans la province du 
Kurdistan (République islamique d’Iran) en 2009

RÉSUMÉ La présente étude visait à évaluer l’épidémiologie des cas suspectés d’infection par le virus de la grippe 
pandémique A(H1N1) en 2009–2010 dans la province du Kurdistan, une province frontalière de la République 
islamique d’Iran. Un questionnaire couvrant les caractéristiques démographiques, la présentation clinique et 
les résultats ainsi que les antécédents d’exposition et de déplacements a été rempli par les patients consultant 
dans les centres de santé et les hôpitaux de la province. Des prélèvements de nez et de gorge ont été analysés 
par PCR en temps réel. Au total, 1059 cas suspects ont été évalués ; le virus de la grippe A(H1N1) a été confirmé 
dans 157 cas (14,8 %). Le pourcentage le plus élevé de cas confirmés était 30 % chez les enfants de moins d’un 
an. À l' analyse multivariée, un contact antérieur avec des patients porteurs de symptômes de la grippe (OR = 
2,17) et une hospitalisation (OR = 3,88) étaient les seuls facteurs de risque importants pour une infection à H1N1 
confirmée. L’âge, le sexe, le lieu de résidence, les symptômes initiaux ainsi que des antécédents de voyages 
dans le pays ou à l'étranger n’étaient pas des facteurs significatifs. Le virus de la grippe A(H1N1) s’est propagé en 
République islamique d’Iran, probablement transmis par des voyageurs qui se rendaient au Kurdistan. 
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Introduction

-
tively new virus of swine origin that can 
spread quickly and has the potential to 

The virus was first detected in humans 
-

ing a short period the disease spread to 

The symptoms of pandemic influ-

shivering and gastrointestinal complica-
tions. Although some symptoms are 
specific to the severity and regions of the 

that just a small proportion of infected 

previous history of contact with a symp-
tomatic influenza patient and one-third 
of them have a history of foreign travel 

-
nation is not effective against pandemic 

-

-

start of the educational year were the 
-

province with a population of about 

frontier province with 230 km common 
border with its neighbouring country of 

-
ping markets in this province attract-

monitoring the incidence of diseases is 
-

the characteristics of confirmed cases of 

effective prevention and controlling 

study aimed to evaluate the prevalence 
and time trend of pandemic influenza 

main factors influencing the spread of 
this pandemic virus. The confirmed and 

and their characteristics were evaluated 
in this frontier province.

Methods

This was a follow-up survey conducted 

Sample
The research population consisted of 
all suspected cases of pandemic influ-

had attended health-care centres and 

the study period. A suspected case was 

having at least 2 respiratory symptoms 

-

disease or any unknown pulmonary 
disease causing death.

Data collection

patients were reported to the national 

took nasal and throat swabs from all 
suspected patients and sent samples 
to the national reference laboratory at 

by the United States Centers for Dis-
ease Control and Prevention for the 

-

designed questionnaire containing 

contact history and national and inter-
national travel history was completed 

for presenting patients.

Data analysis
The data were entered into SPSS -

frequency distributions of variables were 
calculated using descriptive statistics. 
Univariate analyses were performed 
using the chi-squared and t-test to assess 
the difference between the confirmed 

-
lated. Variables with P
univariate analysis were entered into 
a multivariate analysis using logistic 
regression to find predictable character-

Results

suspected cases of pandemic influenza 

-

-
tively (P
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The mean time interval between 
the onset of symptoms and first health 
care attendance of the confirmed cases 

contact with an influenza symptomatic 

(P
patients had a history of travel abroad: 

the other 2 did not mention the place. 

-

the unconfined cases (P
No deaths were reported among the 
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no significant difference between 

patients (P

and international travel history but we 
found significant differences between 

P 
-

the only significantly risk factors for 
P

Discussion

frequency of previous contact with 
symptomatic influenza patients and 
the rate of hospitalization were higher 
in patients confirmed with pandemic 

compared with those not confirmed. As 
a history of international travel was not 

a significant risk factor for confirmed 

presumably did not have an impact on 

The peak incidence of the disease oc-

these peaks can be attributed to trans-
mission of the disease in universities and 

had a history of a domestic trip. There-

transmitted by travellers who came to 

Table 1 Comparison of confirmed and unconfirmed cases of pandemic influenza A (H1N1) virus infection with respect to the 
study variables: univariate analysis

Variable Confirmed H1N1 cases
(n = 157)

Unconfirmed cases
(n = 902)

Unadjusted OR (95% CI) P-value

No. % No. %

Sex

Male 65 41.4 436 48.3 0.76 (0.54–1.07)
0.108

Female 92 58.6 466 51.7

Residency

Urban 141 89.8 770 85.4 1.51 (0.87–2.62)
0.138

Rural 16 10.2 132 14.6

Domestic travel history

Yes 1 0.6 24 2.7 0.24 (0.03–1.75)
0.123

No 156 99.4 878 97.3

International travel history

Yes 3 1.9 27 3.0 0.63 (0.19–2.11)
0.451

No 154 98.1 875 97.0

Contact history

Yes 46 29.3 112 12.4 2. 92 (1.97–4.35)
< 0.001

No 111 70.7 790 87.6

Hospitalization

Yes 144 91.7 644 71.4 4.44 (2.47–7.97)
< 0.001

No 13 8.3 258 28.6

Fever

Yes 151 96.2 819 90.8 2.55 (1.09–5.95)
0.025

No 6 3.8 83 9.2

Body pain

Yes 118 75.2 588 65.2 1.62 (1.10–2.38)
0.014

No 39 24.8 314 34.8

Cough

Yes 140 89.2 754 83.6 1.62 (0.95–2.76)
0.075

No 17 10.8 148 16.4

OR = odds ratio; CI = confidence interval.
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-

[
had a significant impact on the oc-
currence of the first peak of pandemic 

universities and schools at the middle 
of September caused the second peak. 
Letting students stay at home and clos-
ing schools and classes in regions with 
high numbers of suspected cases of 
influenza were effective strategies in 
controlling the disease. These strate-

centre for disease control. This 2-peak 
pandemic trend was observed in the 
other provinces as well [

The mean age of the confirmed 

and this was similar to other studies 
[

level of infection and susceptibility to 

-

contacts with other people and lower 
chances of being in crowded places. 

elderly people are more likely to make 

age group needs constant monitoring.

Cough and fever were the most 
common symptoms of the disease. 

varies widely in different countries 
[
showed that most cases of infected 

of the disease were rare [

patients with mild symptoms did not 

staff did not consider some patients 
-

fluenza and only assessed those with 

necessary to perform studies assessing 

among health-care workers.

hospitalized patients was higher than 
other similar studies [ -
necessary hospitalization may squan-
der financial and human resources 

therefore need proper training about 
-

der to avoid unnecessary referrals. 
As the rate of hospitalization in the 

-
-

can be concluded that hospital filing 
and caring systems in our hospitals are 
effective and satisfactory. The reported 

death rate from pandemic influenza 
-

[
none of the patients died. We used 

patients and this may be responsible 
for the low virulence level of the virus.

active surveillance system is imple-

infected patients were urban residents 

the more frequent contacts and being 

few travellers went to rural regions. 

provided for urban schools and public 
places as well as for those villagers 
travelling to the cities.

incidence of confirmed pandemic 
-

though other studies have reported 

level of social involvement of men than 
women [

We did not study the incubation 

the mean time interval between on-
set of symptoms and first health care 

Table 2 Relationship between confirmed cases of pandemic influenza A (H1N1) virus infection and the study variables: 
multivariate logistic regression analysis

Variable β Adjusted OR (95% CI) P-value

Age –0.002 0.99 (0.99–1.01) 0.657

Sex (male/female) –0.216 0.81 (0.56–1.16) 0.240

Residency (rural/urban) 0.248 1.28 (0.73–2.26) 0.393

Domestic travel history (yes/no) –0.605 0.55 (0.07–4.31) 0.566

Contact history (yes/no) 0.773 2.17 (1.41–3.32) < 0.001

Fever (yes/no) 0.757 2.13 (0.89–5.09) 0.089

Body pain (yes/no) 0.271 1.31 (0.85–2.03) 0.224

Cough (yes/no) 0.080 1.08 (0.62–1.90) 0.781

Hospitalization (yes/no) 1.357 3.88 (2.12–7.11) < 0.001

OR = odds ratio; CI = confidence interval.
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[
-

was probably transmitted by travellers 

are less likely to become infected. We 
also conclude that caring and report-
ing systems related to influenza A 
surveillance in the province hospitals 
are well implemented.
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Pregnancy outcomes in Benghazi, Libya, before and 
during the armed conflict in 2011
Z. Bodalal,1 K. Agnaeber,2 N. Nagelkerke,3 B. Stirling,4 M. Temmerman 5 and O. Degomme 6

ABSTRACT Stressful life events experienced by pregnant women may lead to adverse obstetric outcomes. This 
study in Benghazi compared the rates of preterm, low-birth-weight and caesarean-section births at Al-Jamhouria 
hospital in the months before and during the armed conflict in Libya in 2011. Data were collected on all women 
admitted to the delivery ward during February to May 2011 (the months of the most active fighting in the city) (n 
= 7096), and October to December 2010 (the months immediately before the war) (n = 5935). Compared with 
the preceding months there was a significant rise during the conflict in the rate of deliveries involving preterm 
(3.6% versus 2.5%) and low-birth-weight (10.1% versus 8.5%) infants and caesarean sections (26.9% versus 25.3%). 
Psychosocial stress may have been a factor (among others) in an increase in negative pregnancy outcomes, and 
obstetric hospitals should be aware of these issues in times of war.
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Issues des grossesses à Benghazi (Libye) avant et pendant le conflit armé de 2011

RÉSUMÉ Les femmes enceintes qui vivent des événements stressants peuvent être plus à risque d’une  
issue obstétricale défavorable. L’étude menée à Benghazi a comparé les taux de prématurité, de faible poids de 
naissance et de césarienne à l’hôpital Al-Jamhouria dans les mois précédant et pendant le conflit armé en Libye 
en 2011. Les données recueillies auprès de toutes les femmes admises en salle d’accouchement entre février et 
mai 2011 (au plus fort des combats dans la ville) (n = 7096), et entre octobre et décembre 2010 (les mois précédant 
la guerre) (n = 5935). Par rapport aux mois précédents, une augmentation importante du taux d’accouchements 
impliquant une prématurité (3,6 % contre 2,5 %) et un faible poids de naissance (10,1 % contre 8,5 %) ainsi que 
des césariennes (26,9 % contre 25,3 %) a été observée pendant le conflit. Le stress psychosocial peut avoir été un 
facteur (entre autres) dans l’augmentation des issues négatives de la grossesse, et les établissements obstétricaux 
devraient être informés de ces problèmes en temps de guerre.
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Introduction

Pregnant women have been shown 

Stress from major life events and other 
forms of emotional stress have been 
implicated in increasing the risk of 

-
lieved that armed conflicts aggravate 
social factors that increase maternal 

has been significantly associated with 

in adverse pregnancy outcomes have 
been recorded in many conflict and 
post-conflict settings such as the Za-

disasters can increase maternal stress 
and increase the rate of preterm births 

adverse outcomes are related to the 

or rather from the psychological pa-
thologies that may have subsequently 

in Libya and elsewhere in the Mid-

political changes accompanied by 

research is needed to gauge the short- 
and long-term health effects that these 
incidents induce. This study in Beng-
hazi recorded the rates of preterm 

section deliveries during the period of 

-
pared them with the months before 
the conflict. Data were obtained from 

the great majority of deliveries in this 
region of Libya.

Methods

Sample

deliveries were recorded for specific 

of the conflict within Benghazi. For the 

-
-

collected from the labour room registry 
and patient records at Al-Jamhouria 
hospital. 

Ethical approval for the study was 
granted by the ethics committees at 
Al-Jamhouria Hospital and the Libyan 

Data collection
Data were collected on a variety of vari-

of delivery (to measure the caesarean 
-

-
ditional procedures were performed to 
the perineum (with particular emphasis 

to the perineum were categorized as: 

of tear stitches and any complications 

-
-

Data analysis
Data were summarized as percentages 

Chi-squared tests were used to compare 

proportions between the 2 groups. Stu-
dent t-tests were used to compare con-
tinuous variables between the 2 periods. 
All statistical analyses were done using 
SPSS

Results

hows a basic comparison be-
tween the periods before and during 
the conflict for some key parameters. 
The mean age of mothers delivering in 

P
The proportion of foreign nation-
als admitted to the delivery room fell 

(χ2 P

-
nificant (χ2 P
was no statistically significant differ-
ence between the 2 periods in the age of 
mothers who had preterm deliveries (t = 

P .
-

was significantly higher in the conflict 

P -

no significant difference in terms of birth 
weight between the 2 periods 

. The rate of LBW babies was 

pre-conflict (χ2 P
-

ing the conflict months it was found 
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was a significant difference between 
the 2 time periods (χ2 P

2 P
When the daily number of prema-

ture births was plotted for the study 

Discussion

Stress during each trimester of preg-
nancy has been implicated in adverse 
outcomes. Several studies suggested 
that stress during the third trimester is 

there are a number of contradictory 
studies on this topic and it is clearly a 

point of contention despite being stud-

of preterm births and LBW infants as 
a proportion of total deliveries were 
significantly higher in the period during 
the armed conflict compared with the 
year before it started. Preterm births are 

-

and LBW too may have long-term se-

child puts the mother at a greater risk of 
preterm birth in subsequent pregnan-

The recorded rate of preterm births 
in Al-Jamhouria hospital appears to be 
low when compared with international 

which is likely due to the fact that men-

which fails to capture a significant pro-

While armed conflict could be a 
cause of this increase in adverse out-

confounding and selection bias could 
-

age mothers during the period of the 

younger than their counterparts in 

neighbouring rural areas (where the 
-

preterm births during the conflict will 
automatically make the average age 

Plotting the daily rate of preterm 
births showed 3 prominent peaks. The 

armed forces from both sides fought 
directly in the city of Benghazi. The third 

Table 1 Comparison of key variables of mother and baby for deliveries at Al-Jamhouria hospital in the period before the armed conflict 
(1 October to 31 December 2010) and during the peak of the conflict within Benghazi (1 February to 31 May 2011)

Variable Pre-conflict
(n = 5935 births)

During conflict
(n = 7096 births)

P-value

Age of mother [mean (SD) years] 30.4 (5.8) 30.1 (5.7) < 0.001

Weight of baby [mean (SD) kg] 3.31 (0.60) 3.26 (0.62) < 0.001

No. % No %

Nationality of mother < 0.001

Libyan 5730 96.5 6976 98.3

Foreign national 205 3.5 120 1.7

Maturity of baby at birth < 0.001

Full term (≥ 37 weeks) 5785 97.5 6838 96.4

Preterm (< 37 weeks) 150 2.5 258 3.6

Mode of delivery 0.002

Caesarean section 1501 25.3 1912 26.9

Vaginal 4434 74.7 5184 73.1

Perineum 0.006a

Episiotomy 2355 39.7 2949 41.6

Intact 1910 32.2 2205 31.1

Other 1670 28.1 1942 27.4

Birth weight < 0.01

Normal (> 2.5 kg) 5431 91.5 6379 89.9

Low (≤ 2.5.kg) 504 8.5 717 10.1

aEpisiotomy versus intact + other.
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internally displaced people from the 
war-afflicted cities. The sudden onset of 
the conflict 
must have been especially stressful to 

-
enced war or armed conflict during their 

unrest in Benghazi from the beginning 
-

nisian and Egyptian revolutions (which 

could spread to Libya.
The proportion of caesarean deliver-

ies also increased significantly during 

-
lem faced internationally and possibly 
related to either a greater number of 

-

physicians are more likely to deliver via 
caesarean section in order to shorten 
the duration of the pregnancy or labour.

The episiotomy rates also increased 

compared with rates mentioned in the 

Such high rates may not necessarily 
reflect any physiological or biological dif-

-
stetric teams. There was a massive loss 
of nursing personnel as well as midwives 
as a result of the conflict. Their place was 

episiotomy to managing difficult or pro-
tracted deliveries. Research has shown 
that an important factor in deciding to 
do an episiotomy was physician prefer-

to previous reports on the effect of 

outcomes. As the study is an interrupted 
time-series rather than a randomized 
clinical trial certain caveats seem to be 

recorded in different calendar months 
-

recorded in the files with a scientific 

of determining the prematurity of the 
newborn in our hospital is still largely 
based on estimation of gestational age. 

indirect measure of stress and no direct 
measures of stress were obtained.

The societal impact of conflict may 
be more far-reaching and long-lasting 
than previously thought. Pregnant 
women should be prioritized for protec-

regardless of which trimester they are 
in. Policy-makers should be aware that 
conflict may result in increased negative 

should be given to controlling the effects 
of LBW and prematurity in newborns. 

effective care during times of conflict. 
-

interventions will significantly reduce 
the effects from negative pregnancy 
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Rate and correlates of depression among elderly 
people attending primary health care centres in Al-
Dakhiliyah governorate, Oman
S.M. Al-Sabahi,1 H.N. Al Sinawi,2 S.S. Al-Hinai 3 and R.M. Youssef 1

ABSTRACT This study determined the rates and correlates of depression among community-dwelling elderly people, 
based on data from the comprehensive health assessment conducted in Al-Dakhiliyah governorate in Oman in 2008–
2010. Data covered sociodemographic characteristics, medical and nutrition status, functional abilities, depression 
and dementia. The rate of depression was 16.9%, higher among women than men (19.3% versus 14.3%). Depression was 
independently predicted by the presence of social risk (OR = 3.44), dementia (OR = 3.17), impairment in activities of 
daily living (OR = 2.19), joint problems (OR = 1.52) and mobility restriction (OR = 1.43). If dementia was excluded from the 
model, depression was additionally predicted by poor perception of health (OR = 2.09), impairment in instrumental 
activities of daily living (OR = 1.47) and older ages of 70–< 80 years (OR = 1.63) and ≥ 80 years (OR = 1.75). Although not 
presenting as a complaint, depression in not uncommon among elderly people. 
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Pourcentage et corrélats de la dépression chez des personnes âgées consultant dans des centres de soins de 
santé primaires dans la région d’Al-Dakhiliyah (Oman)

RÉSUMÉ La présente étude visait à déterminer les pourcentages et les corrélats de la dépression chez des personnes 
âgées vivant dans la communauté, à partir des données extraites de l’évaluation de santé globale menée dans la région  
d’Al-Dakhliyah (Oman) de 2008 à 2010. Les données recueillies couvraient les caractéristiques sociodémographiques, 
l’état de santé et nutritionnel, les capacités fonctionnelles, la dépression et la démence. Le taux de dépression était 
de 16,9 % ; il était plus élevé chez les femmes (19,3 %) que chez les hommes (14,3 %). Le risque social (OR = 3,44), la  
démence (OR = 3,17), des difficultés à accomplir les activités de la vie quotidienne (OR = 2,19), des douleurs  
articulaires (OR = 1,52) et une restriction de la mobilité (OR = 1,43) étaient les facteurs prédictifs indépendants de la 
dépression. Si la démence était exclue du modèle, la dépression pouvait aussi être prévisible à partir d’indicateurs tels qu’une  
mauvaise perception de sa santé (OR = 2,09), les difficultés à accomplir les activités importantes de la vie quotidienne (OR = 
1,47) ainsi que les tranches d’âge plus avancées – 70 à moins de 80 ans (OR = 1,63) et 80 ans et plus (OR = 1,75).  
La dépression n’était pas rare chez les personnes âgées, même si elle ne motivait pas une consultation. 
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Introduction

Depression is a major contributor to the 
global burden of disease throughout the 

the third cause of disability-adjusted life 

The deterioration in health status 
that is associated with ageing increases 
the risk of depression. A systematic re-

-
cial senses and limitation of functional 
abilities significantly increased the risk 

undetected because it is manifested by 

-
ing in further deterioration of health 

-
tion of mental health services into pri-
mary care settings. Such integration has 
proved to be successful in narrowing the 
treatment gap when primary health-care 
centres are supported by secondary and 

of depression remains unknown and its 
prevention is only feasible at the second-

for depression will enable primary care 
physicians to recognize cases early in 
the course of the disease and initiate 

of alleviating suffering and improving 
outcomes.

The comprehensive health as-
sessment of the elderly population in 

-
tiated by the Ministry of Health between 

-
tent of depression among the elderly 

review and analysis of the data from the 
comprehensive health assessment will 

among community-dwelling elderly 
people and determine its relation with 
their sociodemographic characteristics 
and health status and functional abilities.

Methods

Study design
The study was a retrospective review of 
records of the comprehensive health 

years and older in Al-Dakhiliyah gover-

study was approved by the ethics review 
committee of Sultan Qaboos University 
and the Directorate General of Health 

Study setting
-

als in Al-Dakhiliyah governorate was 

wilayat (the 
-

prehensive health assessment of elderly 
population has been implemented in 

wilayat with the highest popula-

these wilayat
organizational obstacles to implementa-

wilayat
-

sive health assessment.

Assessment tools
The assessment was done using a set of 
instruments translated into Arabic and 

validated and compiled by the Ministry 
of Health in a field manual for use by 
primary-care physicians and nurses 

.

The Arabic version of the Geriatric 

used to screen for depression. A score 
-

The Arabic version of the Mini-Men-
tal State was used to screen for de-

of dementia and was classified into 

measure functional abilities. The ADL 
assessed the ability to perform basic 

absence of mobility handicap. The 

of falls [

-
ment was used to assess nutrition 
status [

decline in nutrition status (scoring ≤ 
-

unsatisfactory nutrition status on 

Mini-Nutrition Assessment was the 
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sum of scores on the 2 components 
and used to indicate sound nutrition 

-

Screening for incontinence was done 

-
nence and stool incontinence. The 

indicated incontinence that required 
investigation.

The health profile included the per-
son’s medical history of chronic med-
ical conditions based on previous 
medical evaluations and diagnosis. 
Polypharmacy was assessed as the use 

medicines.

The sociodemographic characteris-

-
oeconomic status. The latter was a 

-
nomic level variables [

-
ation by a social worker.

Data analysis
The data were analysed using SPSS

adopted to identify the determinants of 
depression using univariate and multi-
variate logistic regression analyses. The 
significance of the results was judged at 

Results

Prevalence of depression
-

ported a previous psychiatric diagnosis 
including depression. The screening for 

respondents had depression but most 

mild depression. The rates of depres-
sion and severe depression were higher 

-

received a formal education and they 
constituted a substantial proportion of 

-
favourable socioeconomic conditions 

Sociodemographic variables 
and risk of depression
Depression was significantly more 

unfavourable socioeconomic condi-

those in the youngest age group. No 

in relation to education attainment 

Health status and risk of 
depression

-
sion among elderly people in relation 
to their health status. More than half 

were suffering from dementia com-

not depressed. Depressed respondents 

-

-

elderly people who were probably 

-
-

was linked to these variables.

times more likely to report being physi-
cally inactive in the week preceding 

compared with those who were not 
-

spondents were more likely to have 

to have abnormal audiometry results 

Depressed elderly were 3 times more 

Independent predictors of 
depression

identify the independent predictors of 
depression considering variables sig-

for audiometric evaluation and nutri-
tion assessment as these would have 
resulted in a considerable reduction in 
the number of cases eligible for analysis 
because of missing data. For the same 

gait” were combined into one variable 

and gait affected; or neither mobility 
nor balance and gait affected. Dementia 
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impairment of functional ability.

that depression among elderly people 
was independently predicted by the 

non-depressed elderly people but the 
prediction of depressed elderly was low 

-

prediction of depressed elderly was low 

Discussion

Depression is the commonest mental 

surveyed as well as the methods used to 

of elderly people cared for at primary 
health-care facilities were suffering from 

-

Such a low rate of depression could 

by the elderly nor recognized by their 

masked by the presentation of physical 

-
dicted by how elderly people perceived 

the actual presence of diseases requiring 
-

Findings of a meta-analysis of cross-sec-
tional and prospective studies provided 
evidence that poor perception of health 
is a risk rather than a consequence of 

risk of depression in association with 
chronic medical problems and poly-
pharmacy was not statistically signifi-

reports encompassed a wide range of 
incapacitating medical conditions while 

Table 1 Depression in relation to sociodemographic characteristics of the sample of elderly people in Al-Dakhliyah 
governorate, Oman 

Sociodemographic 
characteristics

Not depressed Depressed Total OR 95% CI

No. %a No. %a No. %a

Age (years)

60– 969 70.0 137 48.7 1106 66.4 1.00 –

70– 317 22.9 96 34.2 413 24.8 2.14 1.60–2.86

≥ 80 99 7.1 48 17.1 147 8.8 3.43 2.33–5.06

Sex

Men 691 49.9 115 40.9 806 48.4 1.00 –

Women 694 50.1 166 59.1 860 51.6 1.44 1.11–1.86

Marital status

Married 902 67.3 161 59.0 1063 65.9 1.00 –

Divorced 62 4.6 20 7.3 82 5.1 1.81 1.06–3.07

Single 15 1.1 5 1.8 20 1.2 1.87 0.67–5.21

Widow/widower 362 27.0 87 31.9 449 27.8 1.35 1.01–1.80

Education attainment

Illiterate and read and write 1315 99.2 271 98.9 1586 99.2 1.00 –

Any formal education 10 0.8 3 1.1 13 0.8 1.46 0.40–5.33

Socioeconomic status

No social risk 1237 90.0 186 66.4 1423 86.0 1.00 –

Presence of social risk 137 10.0 94 33.6 231 14.0 4.56 3.37–6.19
aData were missing in some categories; denominators for the percentages were the total number for the category. 
OR = odds ratio; CI = confidence interval.
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was limited to a few manageable health 

be given to the type of the illness and its 
impact on the elderly. Sources of con-
stant frustration for elderly people that 
had significant effects on depression 
in this study included: stroke (with its 

disorders (leading to impaired mobil-

-
nence (resulting in frequent soiling of 
clothes and confining elderly people to 

and hearing (which create a sense of 

Prospective studies have pointed 
to the lack of association between late 
life depression and the development 

-
er rate of depression among the elderly 

higher rate of dementia among those 
-

co-twin approach to eliminate the con-
founding effects of environmental and 

rate of dementia among depressed el-

direction of association could not be as-
certained due to the nature of the study. 
Jorm’s meta-analysis provided evidence 

Table 2 Depression in relation to general health status of elderly people in Al-Dakhliyah governorate, Oman

General health status Not depressed Depressed Total OR 95% CI

No. %a No. %a No. %a

Chronic diseases

No 571 41.7 103 36.9 674 40.9 1.00 –

Yes 799 58.3 176 63.1 975 59.1 1.22 0.94–1.59

Dementia

No 1053 81.0 113 43.3 1166 74.7 1.00 –

Yes 247 19.0 148 56.7 395 25.3 5.58 4.21–7.40

Incontinence

Absent 1269 94.1 232 84.4 1501 92.4 1.00 –

Probably 31 2.3 14 5.1 45 2.8 2.47 1.29–4.72

Present 49 3.6 29 10.5 78 4.8 3.24 2.00–5.23

Joints

No problem 850 64.7 132 49.8 982 62.2 1.00 –

Problem present 463 35.3 133 50.2 596 37.8 1.85 1.42–2.41

Use of mobility aid

No 873 64.8 173 64.3 1046 64.7 1.00 –

Yes 475 35.2 96 35.7 571 35.3 1.02 0.78–1.34

Nutrition status

Satisfactory 271 64.7 61 40.7 332 58.3 1.00 –

Unsatisfactory 148 35.3 89 59.3 237 41.7 2.67 1.82–3.92

Polypharmacy

Not present 1143 85.7 221 81.5 1364 85.0 1.00 –

Present 190 14.3 50 18.5 240 15.0 1.36 0.97–1.92

Perception of health

Good/very good 502 37.4 54 19.9 556 34.4 1.00 –

As peers of same age 729 54.2 151 55.5 880 54.5 1.93 1.38–2.68

Poor 85 6.3 58 21.3 143 8.8 6.34 4.10–9.81

Uncertain 28 2.1 9 3.3 37 2.3 2.99 1.34–6.66

Physical activity last week

Yes 919 70.4 142 55.0 1061 67.8 1.00 –

No 387 29.6 116 45.0 503 32.2 1.94 1.48–2.55
aData were missing in some categories; denominators for the percentages were the total number for the category. 
OR = odds ratio; CI = confidence interval.
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of the association of depression with 
-

reasons were given for the association 
of depression and dementia: being an 

advancing the clinical manifestations of 

the hippocampal area of the brain via a 

Though functional ability is retained 

fastest compared with the physical and 
mental components of health and the 
steepest decline is for gait speed fol-

is a general disagreement about the 
-

tween depression and limitations of 

revealed a higher risk of depression in 
association with impairment in ADL 

while other studies did not find an 

in predicting depression in the elderly 
respondents in this study was elimi-
nated when dementia was considered 

-

Table 3 Depression in relation to ocular and auditory findings among elderly people in Al-Dakhliyah governorate, Oman 

Ocular & auditory findings Not depressed Depressed Total OR 95% CI

No. %a No. %a No. %a

Cataract

No 759 60.3 146 57.9 905 59.9 1.00 –

Yes 500 39.7 106 42.1 606 40.1 1.10 0.84–1.45

Corneal opacity

No 1012 77.0 180 69.0 1192 75.6 1.00 –

Yes 303 23.0 81 31.0 384 24.4 1.50 1.12–2.01

Hearing screening

Normal 1204 92.5 210 84.3 1414 91.2 1.00 –

Abnormal 97 7.5 39 15.7 136 8.8 2.31 1.55–3.44

Audiometry

Normal (≥ 50 Hz) 104 80.6 10 43.5 114 75.0 1.00 –

Abnormal (< 50 Hz) 25 19.4 13 56.5 38 25.0 5.41 2.13–13.75
aData were missing in some categories; denominators for the percentages were the total number for the category. 
OR = odds ratio; CI = confidence interval.

Table 4 Depression in relation to state of mobility, gait and dependency on activities of daily living (ADL) and instrumental 
activities of daily living (IADL) among elderly people in Al-Dakhliyah governorate, Oman

Mobility, gait and 
dependency

Not depressed Depressed Total OR 95% CI

No. %a No. %a No. %a

Mobility timed test

Unaffected 876 65.4 100 38.3 976 61.0 1.00 –

Affected 464 34.6 161 61.7 625 39.0 3.04 2.31–4.00

Balance and gait

Normal 323 51.6 40 25.5 363 46.4 1.00 –

At risk of falls 303 48.4 117 74.5 420 53.6 3.12 2.11–4.61

IADL

Independent 642 46.9 76 27.8 718 43.7 1.00 –

Dependent 728 53.1 197 72.2 925 56.3 2.29 1.72–3.04

ADL

Independent 1113 80.9 148 53.8 1261 76.4 1.00 –

Dependent (probable/
actual) 263 19.1 127 46.2 390 23.6 3.63 2.77–4.77

aData were missing in some categories; denominators for the percentages were the total number for the category. 
OR = odds ratio; CI = confidence interval.
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ended the debate regarding the direc-
tion of association by demonstrating 
that functional limitation at baseline 
significantly affected depressive scores 

-

Several studies demonstrated the 
higher susceptibility of elderly women 

while a few studies showed the non-

considered. Murata et al. concluded that 
depression was not the consequence of 
old age per se but rather the deteriora-
tion of health or other factors that may 

is probably the reason for our finding 
that the age of the elderly person did 
not predict depression in the presence 
of dementia. The female predominance 

vulnerability of elderly women in this 

the confounding effect of other risk fac-
tors. The vulnerability of these women is 
probably related to their low socioeco-

negative impact on their status.
This study underscored the role 

of an unfavourable socioeconomic 
situation—measured objectively as a 

-
-

ties—in predicting depression among 

-
derly person to cope with the increasing 

Table 5 Independent predictors of depression among elderly people in Al-
Dakhliyah governorate, Oman

Independent predictors Adjusted OR 95% CI P-value

Socioeconomic status

 No social risk 1.00 –

 Presence of social risk 3.45 2.29–5.18 < 0.001

Dementia

 No dementia 1.00 –

 Demented 3.18 2.22–4.54 < 0.001

ADL

 Independent 1.00 –

 Dependent (probable/actual) 2.19 1.48–3.24 < 0.001

Joints

 No problems 1.00 –

 Problems present 1.52 1.06–2.17 0.024

Mobility, gait & balance

 Unaffected 1.00 –

 Affected 1.43 0.97–2.11 0.069

Nagelkerke R2 = 0.221. 
ADL = activities of daily living; OR = odds ratio; CI = confidence interval.

Table 6 Independent predictors of depression among elderly people in Al-
Dakhliyah governorate, Oman

Independent predictors Adjusted OR 95% CI P-value

Age (years)

 60– 1.00 –

 70– 1.63 1.12–2.36 0.011

 ≥ 80 1.75 1.02–2.98 0.041

Socioeconomic status

 No social risk 1.00 –

 Presence of social risk 3.45 2.33–5.12 < 0.001

ADL

 Independent 1.00 –

 Dependent (probable/actual) 2.08 1.40–3.10 < 0.001

IADL

 Independent 1.00 –

 Dependent 1.47 0.99–2.18 0.054

Perception of health

 Good/very good 1.00 –

 As peers of same age 1.36 0.91–2.04 0.131

 Poor 2.09 1.16–3.76 0.014

 Uncertain 0.65 0.17–2.51 0.535

Joints

 No problems 1.00 –

 Problems present 1.41 0.99–2.02 0.056

Mobility, gait & balance

 Unaffected 1.00 –

 Affected 1.48 1.01–2.16 0.044

Nagelkerke R2 = 0.195. 
ADL = activities of daily living; IADL = instrumental activities of daily living; OR = odds ratio; CI = confidence interval.
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and treatment of depression among 

abilities and quality of life. Screening 
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elderly whereby depression and the de-

capacities reinforce each other. Such an 

in view of the high rate of utilization 
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Reliability and validity of the Persian (Farsi) version of 
the Risk Perception Survey–Diabetes Mellitus
S. Soltanipour,1 A. Heidarzadeh 1 and A. Jafarinezhad 2

ABSTRACT Knowledge of patients’ risk perceptions is essential for the management of chronic diseases. This 
study aimed to assess the reliability and validity of a Persian (Farsi) language translation of the Risk Perception 
Survey–Diabetes Mellitus. After forward–backward translation the RPS-DM was randomly administered to 106 
adult patients with diabetes who were enrolled in a teaching referral clinic in the north of the Islamic Republic of 
Iran (Rasht). Internal consistency and exploratory factor analysis were applied. The minimum value for internal 
consistency was 0.50 for risk knowledge and the highest value was 0.88 on the optimistic bias subscale. Principal 
component analysis showed that the items of the composite risk score matched with the same items in the 
English language version, except for question numbers 16, 24 and 25. The Persian version of RPS-DM is the first 
standardized tool for measuring risk perception and knowledge about diabetes complications in the Islamic 
Republic of Iran.
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Fiabilité et validité de la version en langue perse (farsi) de l’enquête sur la perception du risque pour le diabète

RÉSUMÉ La connaissance de la perception du risque par les patients est essentielle pour la prise en charge des 
maladies chroniques. La présente étude visait à évaluer la fiabilité et la validité de la version en langue perse 
(farsi) de l’enquête sur la perception du risque pour le diabète. Après traduction puis rétro-traduction, l’enquête 
menée a été réalisée aléatoirement auprès de 106 patients adultes atteints de diabète qui avaient été recrutés 
dans un établissement de soins universitaire spécialisé dans le nord de la République islamique d’Iran (Rasht). La 
cohérence interne et l'analyse factorielle exploratoire ont été appliquées. La valeur minimale pour la cohérence 
interne était de 0,50 pour les connaissances du risque et la valeur maximale était de 0,88 sur la sous-échelle du 
biais d’optimisme. L’analyse des composantes principales a révélé que les items du score du risque composite 
correspondaient aux mêmes items dans la version en langue anglaise, à l’exception des questions 16, 24 et 25. La 
version en langue perse de l'enquête est le premier instrument de mesure normalisé de la perception du risque 
et des connaissances sur les complications du diabète en République islamique d’Iran.
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Introduction

is responsible for a growing burden of 
disease and is the major cause of pre-

is growing among all socioeconomic 

estimates that the greatest burden of 
diabetes is in countries of the Middle 

of care for patients with diabetes in the 

programme all measures of process and 

rated as weak. Better self-care training 
programmes for people with diabetes 

-
tions is essential for the management of 
any disease risk prevention programme 

what patients think and how they re-
spond to the hazards threatening their 
well-being. Lack of such information 
usually hinders the development of 

Patients’ self-care and awareness of un-
favourable health events are the major 
elements of chronic disease preven-

There is evidence for a positive correla-
tion between people’s risk perception 
and their recognition of the negative 

as well as their willingness to engage 

A significant negative relationship be-
tween general well-being and percep-
tion of risk for diabetes complications 

The low level of research of this issue 

language instrument for studying diabe-
tes risk perception. The Risk Perception 

-

comparative risk perceptions related to 
-

The English language RPS-DM with 
English scoring instructions was the 
only multidimensional questionnaire 

decided to assess the reliability and va-
lidity of the Persian translation of the 
RPS-DM.

Methods

Study tool
The RPS-DM was originally developed 
for patients with a diagnosis of diabe-

read and speak English or Spanish and 
was tested among the residents of the 

properties of the original questionnaire 
and the process of its development has 

of the PRS-DM and its scoring can be 

-
tions. The first section assesses risk 

answer; higher score indicates greater 
knowledge of the risk of getting diabe-

be described as: perceived personal 

scale; higher average score on subscale 
indicates more perceived control and 

-
erage score on subscale indicates more 

-

scale; higher average score on subscale 
indicates more optimistic bias and 

-

about whether they have ever had the 

added for yes response; higher aver-
age score on subscale indicates greater 

subscale indicates greater perceived risk 
-

questionnaire; higher scores indicate 

Persian language version
For the current study the original ques-
tionnaire was translated into Persian 

the final Persian version of the question-
naire and qualitatively confirmed its 
content and face validity.

Sample and data collection

research council of Guilan University 

understand and speak Persian without 
any problems influencing their inter-
pretive analysis were recruited for the 
study. 

patients registered in a 
referral special diabetes clinic in Rasht in 

were randomly selected by computer 
from the waiting list of scheduled visits. 

and an oral informed consent for par-
ticipation was obtained. The RPS-DM 
Persian version questionnaire was deliv-
ered through face-to-face interviews by 

diabetes completed the interviews.

Data analysis
Discrimination and difficulty indices 
measuring knowledge about diabetes 
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complications were calculated. Cron-

formula 20 was adopted for assessing 
the internal consistency and the Spear-
man correlation coefficient was cal-
culated between item scores and total 
scores of each subscale to evaluate the 

analysis was used to check the construct 
validity of the composite risk percep-

data was performed using SPSS

Results

demographic differences detected 
between respondents and non-
respondents. Selected characteristics 
of the study participants are shown 

an period since the 

years.

For the risk knowledge items the 

and Cronbach alpha for reliability were 

for risk knowledge and the highest value 

There was a significant linear correlation 
between the total score and scores for 
questions in each subscale. The mini-
mum Spearman correlation coefficient 

made up the composite risk perception 

(P -
ricity was significant (χ2

P

communalities were calculated to be 

We used principal component anal-
ysis because the purpose was to show 
and calculate items of the composite 
risk perception score. Early analysis 

-

-
ite risk perception score was composed 

above were selected. Matrices of rotated 
factors showed that items included in 
the composite risk score matched with 

which could not be classified with the 
other items on the environmental risk 

on the worry subscale instead of the 
-

and 

Table 1 Selected characteristics of the study participants

Characteristic Males Females

(n = 37) (n = 69)

Age [mean (SD) years] 57.1 (13.1) 54.5 (10.5)

Time from diagnosis of diabetes [median (min.–max.) years] 7 (1–27) 10 (1–40)

% %

Body mass index (kg/m²)

< 18.5 2.7 4.3

18.5–< 25 48.6 36.2

25–< 30 37.8 40.6

≥ 30 10.8 18.8

Education level

Illiterate 21.6 50.7

Below diploma 40.5 29.0

Diploma 27.0 15.9

University 10.8 43.0

Diabetes adverse events

Yes 62.2 63.8

No 37.8 36.2

SD = standard deviation; min. = minimum; max. = maximum.
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additionally grouped with the worry 
subscale items.

Discussion

to have fair reliability in the current 
-

tion analysis showed that items evaluat-
ing the risk knowledge of participants 
had desirable levels of difficulty and 

-
tion of the worry and optimistic bias 

which have very strong and 

all the other subscales included in the 
questionnaire had Spearman correlad-
tion coefficients indicating moderate 
to strong construct validity
factor analysis showed that all items in 
the composite risk perception (with 

original questionnaire.

perceptions of people with diabetes. 
Walker et al. applied the RPS-DM and 
concluded that the questions evaluating 
knowledge among a sample of patients 

-

the Spanish version with Spanish speak-
ers. The personal control and worry 
subscales have less reliability than other 
subscales

subscales in the Persian version of the 
questionnaire displayed high reliabil-
ity. We believe that our cases selected 
from a teaching referral clinic could bet-
ter assess the reliability of the Persian 

which surveyed women who enrolled 
in a managed care plan at an academic 

The research evidence has revealed 
that risk perception is closely related to 

geographical and climatic environment 

Table 3 Correlation between each subscale score and the items included in the 
Persian (Farsi) version of the Risk Perception Survey–Diabetes Mellitus 

Subscale description/Item no. Correlation coefficient c (r)
Risk knowledge

1 0.51
2 0.62
3 0.58
4 0.65
5 0.62

Perceived personal control
6 0.70
7 0.81
11a 0.53
13a 0.50

Worry
8a 0.93
12a 0.90

Optimistic bias
9a 0.95
10a 0.78

Personal disease risk b

14 0.64
15 0.75
16 0.56
17 0.50
18 0.56
19 0.62
20 0.79
21 0.77
22 0.75

Environmental risk
23 0.62
24 0.44
25 0.44
26 0.57
27 0.54
28 0.58
29 0.70
30 0.66
31 0.55

aReverse scored; bIncludes supplemental yes/no questions about ever having problem. cAll were significant at 
P < 0.001. 

Table 2 Internal consistency of the risk knowledge and the risk perception subscales 
of the Persian (Farsi) version of the Risk Perception Survey–Diabetes Mellitus

Subscale description Total no. of items Reliability coefficient (r)
Risk knowledge 5 0.50a

Perceived personal control 4 0.73b

Worry 2 0.82b

Optimistic bias 2 0.88b

Personal disease risk 9 0.87b

Environmental risk 9 0.78b

Composite risk perception 26 0.79b

aKuder-Richardson formula 20; bCronbach apha. 
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Table 4 Exploratory factor analysis of composite risk perception subscales in the Persian (Farsi) version of the Risk Perception 
Survey–Diabetes Mellitus

Item 
no.

Item Factors

1 2 3 4 5

Personal 
disease risk

Environmental 
risk

Worry Optimistic 
bias

Perceived 
personal 
control

The statements below are about your risk (or 
chances) of having diabetes health problems

6 I feel that I have little control over risks to my 
healtha – – – – 0.60

7 If I am going to get complications from diabetes, 
there is not much I can do about ita – – – – 0.73

11. My own efforts can help control my risks of 
getting diabetes complications – – – – 0.59

13 If I make a good effort to control the risks of 
diabetes complications, I am much less likely to 
get complications – – – – 0.59

8 I am very concerned about getting diabetes 
health problemsa – – 0.75 – –

12 I worry about getting diabetes complicationsa – – 0.74 – –

9 Compared to other people with diabetes of my 
same age and sex, I am less likely than they are 
to get diabetes complications – – – 0.90 –

10 Compared to other people with diabetes of my 
same age and sex, I am less likely to have serious 
health problems – – – 0.90 –

Below is a list of health problems and diseases

14 Heart attack 0.44 – 0.51 – –

15 Foot amputation 0.75 – – – –

16 Cancer – – 0.48 – –

17 Vision problems 0.76 – – – –

18 High blood pressure 0.69 – – – –

19 Numb feet 0.70 – – – –

20 Stroke 0.65 – – – –

21 Blindness 0.79 – – – –

22 Kidney failure 0.74 – – – –

The following is a list of possible hazards or 
dangerous conditions in the environment 
around most of us

23 Medical tests (e.g. X-ray, MRI) – 0.54 0.48 – –

24 Violent crime – – – – –

25 Extreme weather (hot or cold) – – – – –

26 Driving/riding in an automobile (car) – 0.40 0.53 – –

27 Street drugs (illegal drugs) – 0.56 – – –

28 Air pollution – 0.59 – – –

29 Pesticides – 0.77 – – –

30 Household chemicals (cleaners) – 0.76 – – –

31 Cigarette smoke from people smoking around 
you – 0.75 – – –

aReverse scored.  
MRI = magnetic resonance imaging.
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in a region with a temperate climate 

which measure respondents’ 
concerns about risk from violent crime 

-

other items on the environmental risk 
subscale. 

Despite the evidence supporting 

it seemed there was a lack of knowledge 
among our sample about an association 
between diabetes and cancer. Factor 
analysis revealed that question number 

classified among the items seeking to 

other questions of the personal risk 
subscale could be classified together. 

control and prevention there is consid-
erable educational information about 

for the relationship between cancer 

that our patients knew little about this 

asked about their personal risk of cancer 
in addition the complications known 

subscale not the personal risk subscale. 

-
rized only as a personal disease risk and 
items 23 (risk from medical tests such as 

to group only with environmental risks. 

-

in the factor analyses.
-

naire was translated for the first time into 
the Persian language and its reliability 
and validity was surveyed in a sample 
of patients who were enrolled in an 

can be generalized to larger groups only 
with caution. This questionnaire com-
bined the scores of the several subscales 
and obtained a measure of risk percep-
tion and knowledge about diabetes 
complications by quantitative methods. 

professionals can use this questionnaire 
for better communication and under-

and environmental causes influence risk 

using a native language instrument for 
more clarity of evidence.
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Knowledge of and attitudes towards periodontal 
health among adults in Tehran
M. Gholami,1,2 A. Pakdaman,1 A. Jafari 1 and J.I. Virtanen 3

ABSTRACT Determining what people know and believe about periodontal health and disease is important in order 
to establish prevention practices. This study aimed to assess knowledge of and attitudes towards periodontal health 
among adults in Tehran, Islamic Republic of Iran. We conducted a cross-sectional face-to-face interview survey 
in 2011 of 791 adults aged 18–50 years using a stratified, multistage sampling method. We recorded demographic 
characteristics including age, sex, education, marital status, employment and economic status (housing density). 
The lowest percentage of correct answers was related to the definition of dental plaque (11.6%) and the highest was 
for the role of the dental visit in prevention (92.8%). Female sex, university education and higher economic status 
were significantly associated with a higher mean score on periodontal health knowledge. The regression analysis 
showed that positive attitudes were associated with higher periodontal health knowledge and having university 
education. In this study positive attitudes towards prevention were related to better knowledge.
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Connaissances et attitudes vis-à-vis de la santé parodontale chez des adultes à Téhéran

RÉSUMÉ La détermination des connaissances et des croyances en matière de santé parodontale et de  
parodontopathies est essentielle pour établir des pratiques préventives. La présente étude visait à évaluer les 
connaissances et les attitudes vis-à-vis de la santé parodontale des adultes à Téhéran (République islamique 
d’Iran). Nous avons mené une enquête transversale reposant sur des entretiens individuels en 2011 auprès 
de 791 adultes âgés de 18 à 50 ans selon une méthode d’échantillonnage stratifié à plusieurs degrés. Nous 
avons enregistré les caractéristiques démographiques telles que l’âge, le sexe, le niveau d’études, la situation 
matrimoniale, l’emploi et le statut économique (la densité du logement). Le pourcentage le plus faible de bonnes 
réponses était lié à la définition de la plaque dentaire (11,6 %) alors que le pourcentage le plus élevé était lié au 
rôle de la visite préventive chez le dentiste (92,8 %). Le fait d'être de sexe féminin, d'avoir un niveau d’études 
supérieures et un statut économique plus élevé était significativement associé à un score moyen supérieur pour les 
connaissances en santé parodontale. L’analyse de régression a révélé que les attitudes positives étaient associées 
à des connaissances en santé parodontale plus élevés et au fait d'avoir suivi des études universitaires. Dans la 
présente étude, les attitudes positives vis-à-vis de la prévention étaient liées à de meilleures connaissances.
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Introduction

Periodontal diseases including gingi-
vitis and periodontitis are prevalent 
in all populations worldwide. Severe 
periodontitis is estimated to affect 

its signs are prevalent as well among 

gingival inflammation and in its later 

causing chewing and speech dysfunc-
-

Since prevention and control of 
oral diseases are influenced by personal 

-
els are useful in interpreting behaviour 

practice model is one of the models 
-

tion leads to improved attitudes and 

believe about periodontal health and 
disease is important in order to establish 

-

studies using the community periodontal 

-
ing detection of calculus during probing 

-

the knowledge of and attitudes toward 
-

nian population are scarce. The relevant 
studies have been limited to a selected 

study was carried out to fill this gap and 
to assess the periodontal knowledge and 
attitudes toward periodontal health of an 

Methods

Study design and sample
-

-

random-area sampling. The 22 districts 

southern and central areas having the 

The sample in each stratum was 
weighted according to the proportion of 
the population of the district compared 
with that of the whole city. Within each 

-
hold within the black had the same 

age characteristics of the sample in each 
block were matched with the population 

-

more than one person was found with 
the same characteristics in the household 

the interviewers moved to the adjacent 
-

using a sample size calculation for es-

prevalence of adequate periodontal 

Questionnaire development
-

to assess periodontal knowledge and 

items addressed causes and outcomes of 

to the impact of systemic disease on the 

-

health and disease. 
The questionnaire items were 

face validity of the questionnaire was 
subsequently assessed with the aid of 
lay people’s opinions. Content validity 

-
ity and necessity of the questionnaire’s 

-
tuted or deleted if necessary. Then the 

calculated and assessed as acceptable 

-

-

Survey interviews
A structured face-to-face interview 
based on the questionnaire was selected 
as the method of choice. The randomly 
selected participants were interviewed 

When data collection of each district 

of participants were chosen randomly 
and reviewed in order to ensure the 
accuracy of the recorded information. 

-

in data collection and avoid inter-inter-
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regarding the process of interviewing 
and ethical considerations were deliv-
ered by the main researcher in a 2-hour 
meeting in which interviewers received 

Participation in the present survey 

participants gave their informed con-
sent. The research was approved by the 

ethics committee. 

Data treatment and statistical 
analysis
The responses to the questions about 
periodontal knowledge were scored as 

participant. The statements associated 

strongly agree and agree to yield the 
-

disagree to yield the measure of disagree-
ment. Positive attitude was the percent-

health and disagree responses in the 
other statements. A sum score of peri-
odontal attitude was calculated for each 

The average living area in square metres 
per person as of the participants was as-

m2

The data were analysed with SPSS
-

edge and attitude with sociodemo-
t-test and one-way 

analyses of variance were employed. 
Significance level was set at P 
Linear regression was fitted to the data 
to assess the effect of independent 
variables such as knowledge score and 
sociodemographic variables on attitude. 

-
titude as a dependent variable in the 

Results

The background characteristics of the 

Responses to the knowledge ques-

level of knowledge was related to the def-

and tooth mobility as the outcome of 

diabetes as an effective systemic disease 

were pointed out correctly by nearly 

the participants considered gum disease 
-

ficacy of preventive measures.
The respondents’ attitudes toward 

periodontal health and disease varied 

-

including its impact on their work and 

Table 1 Characteristics of the study participants (n = 791) 

Variable No. %c

Sex

Male 398 50.3

Female 393 49.7

Age group (years)

18–24 216 27.3

25–34 257 32.5

35–44 192 24.3

≥ 45 126 15.9

Education

Illiterate/primarya 126 16.0

High school 336 42.6

University 327 41.4

Marital status

Married 276 35.2

Single 507 64.8

Employment status

Employed 384 48.9

Unemployed 62 7.9

Student 99 12.6

Homemaker 224 28.5

Other 16 2.1

Economic status b

Low 227 33.4

Moderate 223 32.8

High 230 33.8
aIlliterate/primary: < 9 years of education; bBased on average living area per person: low (< 23.8 m2/person), 
moderate (23.8–36.7 m2/person), and high (≥ 36.7 m2/person); cPercentages were calculated out of total for 
the category (data missing in some categories) .
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-
tance of oral diseases among other sys-

percentage of the respondents saw tooth 
brushing with salt as a useful measure for 
prevention of gum disease and consid-
ered scaling as harmful for gum health. 

their teeth did not seem normal any 
longer because of gum disease.

-
odontal disease knowledge scores and 
attitude scores in relation to the soci-
odemographic background variables 

status. Women had significantly higher 
mean knowledge scores than did men 
(P
respondents had higher knowledge and 
attitude scores than did those less well 

educated (P
high economic status had the highest 
periodontal disease knowledge (P = 

P

periodontal disease knowledge scores 
and university level of education were 
only the variables that were significantly 
associated with positive attitudes toward 
periodontal health (P

Table 2 Distribution of respondents’ answers to questions on periodontal disease knowledge

Question (correct answer) Total True False

No. No. % No. %

How would you describe healthy gums? (pink and firm) 784 470 59.9 314 40.1

What is dental plaque? (soft colourless and sticky 
deposits containing microbe and food debris) 788 92 11.7 696 88.3

What causes gum disease? (dental plaque) 784 108 13.8 676 86.2

Which one is an early sign of gum disease? (red gingiva) 782 312 39.9 470 60.1

Which one is the outcome of progressed gum disease? 
(tooth mobility) 785 212 27.0 573 73.0

Which of the following systemic diseases affects 
progression of gum disease? (diabetes) 782 280 35.8 502 64.2

Mostly gum disease is preventable 791 703 88.9 88 11.1

Twice a day tooth brushing together with flossing is 
efficient in preventing gum disease 788 721 91.5 67 8.5

Regular dental visits can prevent gum disease 788 731 92.8 57 7.2

Avoiding smoking prevents gum disease 790 713 90.3 77 9.7

0             20            40             60           80       100

%

Undesirable gum status will affect people’s work 
and their social relations*

Oral and dental diseases are less important than 
other diseases

If I haven’t eaten food, tooth brushing is not 
necessary

I believe that only in situations with pain or 
problems must I visit a dentist

Bleeding gums during brushing is normal

In spite of any preventive care in relation to gum 
disease, I worry about getting the disease

In my opinion, scaling is harmful for gum health

Brushing with salt prevents gum disease

I don’t like my teeth to appear longer than 
normal because of gum diseases*

84.5

81.7

70.6

68.4 

54.1

33

31.9 

7.8

7.7 

Figure 1 Positive attitudes towards statements regarding periodontal disease (n = 791) (*Completely agree/agree) 
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Discussion

-

an overall positive attitude towards peri-

to periodontal health and disease was 
significantly associated with positive 
attitudes.

Status of periodontal 
knowledge

The majority of the participants had 
poor knowledge regarding the aetiology 

role of dental plaque. This finding is in 
line with earlier findings regarding the 

Lin et al. showed that a high percentage 
of Chinese adults were unaware of the 

Table 3 Distribution of scores for periodontal disease knowledge and attitudes according to sociodemographic background 

Variable Knowledge score Attitude score

Mean (SD) P-value Mean (SD) P-value

Sex

Male 5.40 (1.61) 0.011a 4.97 (1.76) 0.106a

Female 5.70 (1.67) 5.18 (1.70)

Age group (years)

18–24 5.47 (1.70) 0.558b 5.03 (1.64) 0.625b

25–34 5.59 (1.55) 5.09 (1.75)

35–44 5.65 (1.69) 5.20 (1.84)

≥ 45 5.43 (1.67) 4.95 (1.65)

Education

Illiterate/primary 4.76 (1.62) < 0.001b 4.48 (1.83) < 0.001b

High school 5.45 (1.57) 5.02 (1.64)

University 5.96 (1.60) 5.36 (1.72)

Economic status c

Low 5.34 (1.48) 0.015b 4.77 (1.85) 0.006b

Moderate 5.46 (1.86) 5.08 (1.69)

High 5.78 (1.58) 5.30 (1.67)
at-test; bAnalysis of variance; cBased on average living area per person: low (< 23.8 m2/person), moderate (23.8–36.7 m2/person), and high (≥ 36.7 m2/person). 
SD = standard deviation. 

Table 4 Linear regression analysis of independent variables with scores on attitudes to periodontal disease 

Variable B-value 95% CI t-value P-value

Knowledge sum score 0.36 0.28 to 0.44 8.84 < 0.001

Sex

Male ref.

Female 0.09 –0.15 to 0.35 0.74 0.454

Age (years)

18–24 ref.

25–34 0.06 –0.26 to 0.40 0.39 0.691

35–44 0.21 –0.15 to 0.57 1.13 0.255

≥ 45 0.15 –0.26 to 0.57 0.71 0.475

Education

Illiterate/primary ref.

High school 0.27 –0.11 to 0.66 1.37 0.170

University 0.51 0.09 to 0.93 2.39 0.017

Economic status (m2/persona) 0.001 –0.003 to 0.005 0.46 0.639
aBased on average living area in square metres per person.  
CI = confidence interval; ref. = reference group. 
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-
tal plaque as one of the causes of gum 
disease. A similar lack of knowledge 
as to the role of dental plaque in gum 
disease has emerged among adults in 

of gum disease and particularly the role 
of dental plaque in relation to periodon-

inadequate health education concern-

the study participants had a good level 
of knowledge regarding the role of oral 

finding which was reported elsewhere 

Attitudes toward periodontal 
health and disease
Attitudes among our participants re-
garding the importance of oral and den-
tal diseases in comparison with other 

of gum disease on occupational and 
-

tive. They also showed positive views 

oral hygiene and regular check-ups. 
They commonly believed that gum dis-
ease may occur even despite preventive 
care. This may demonstrate that they 
considered gum disease as not fully 
preventable. 

The participants had some miscon-

including the impact of the application 
of salt and of dental scaling on gum 
health. Use of salt in any form includ-
ing salt water or salt powder to clean 

the mouth is a widespread method be-
lieved to cure gingival problems such as 

considered tooth brushing with salt 
as an appropriate method to prevent 

disadvantages of this method such as 
damage to the gums and tooth abra-

negative attitudes toward dental scaling 

respondents in a study conducted in 

Relationship between 
knowledge/attitude and 
background

-
edge score was significantly higher 

This implies that women value dental 
health more than do men and are more 
willing to improve their health status 

-
ship between the periodontal knowl-

is in line with the findings of a study 

related to a higher knowledge score; a 
similar finding emerged in a Swedish 

demonstrating elderly adults’ knowl-
edge of and attitudes towards oral 
health has shown a similar association 
between oral health knowledge and 

-

those with a university education had a 
better attitude than did those with lower 
educational levels. Neither economic 

-
sociated with attitudes towards peri-

demonstrated that Japanese women 
appreciated dental visits to prevent gin-

Strengths and weaknesses of 
the study 

-
tice model served as our theoretical 
framework for development of the 

changes in attitude through knowledge 

-

useful as the theoretical framework 
for various dental health education 

access to a standard questionnaire 
to assess periodontal knowledge 

instrument allowed collection of in-

random sampling method covered 

the representativeness of the sample. 

the participants were interviewed 
instead of being asked to fill in the 

-

the interviewers might have impacted 

positive attitudes in this study were 
measured in some statements by use 

Conclusions 

knowledge alongside a generally posi-
tive attitude towards and great appre-
ciation of periodontal health among 

-
grammes should place more emphasis 
on causes and manifestations of peri-
odontal disease.
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Phenotypic characterization of Acinetobacter 
baumannii isolates from intensive care units at a 
tertiary-care hospital in Egypt
W. Nageeb,1 M. Kamel,1 S. Zakaria 1 and L. Metwall y1

ABSTRACT Multi-drug resistant (MDR) strains of Acinetobacter baumannii are responsible for an increasing number 
of opportunistic infections in hospitals. This study determined the prevalence of MDR A. baumannii isolates from 
intensive care units in a large tertiary-care hospital in Ismailia, Egypt, and the occurrence of different beta-lactamases 
in these isolates. Biotyping and antimicrobial susceptibility profile was done for isolated strains. Respiratory, urine, 
burn wound and blood specimens were collected from 350 patients admitted to different units; 10 strains (2.9%) of 
A. baumannii were isolated. All isolates showed resistance to more than 3 classes of antibiotics. Among the isolates, 6 
isolates were carbapenemase producers, 2 were AmpC beta-lactamase producers and no isolates were metallo-beta-
lactamase producers. Despite the low prevalence of A. baumannii infection in this hospital, the antibiotic resistance 
profile suggests that prevention of health-care-associated transmission of MDR Acinetobacter spp. infection is essential.
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Caractérisation phénotypique des isolats d’Acinetobacter baumannii prélevés dans des unités de soins 
intensifs d’un hôpital de soins de santé tertiaires en Égypte

RÉSUMÉ Les souches d’Acinetobacter baumannii multirésistantes sont aujourd’hui responsables de l’augmentation 
du nombre d’infections opportunistes dans les hôpitaux. La présente étude a déterminé la prévalence des isolats 
d'A. baumannii multirésistants prélevés dans des unités de soins intensifs d'un grand hôpital de soins de santé 
tertiaires à Ismaïlia (Égypte), et la fréquence de différentes bêta-lactamases dans ces isolats. Le biotypage et 
le profil de sensibilité aux antimicrobiens ont été établis pour les souches isolées. Des échantillons des voies 
respiratoires, d’urine, de blessures par brûlure et de sang ont été prélevés sur 350 patients admis dans différentes 
unités ; 10 souches (2,9 %) d’A. baumannii ont été isolées. Tous les isolats présentaient une résistance à plus de 
trois classes d’antibiotiques. Parmi ces isolats, six produisaient des carbapénèmases, deux des bêta-lactamases 
AmpC mais aucun isolat ne produisait de métallo-bêta-lactamases. Malgré une faible prévalence de l’infection 
à A. baumannii dans cet hôpital, le profil de résistance aux antibiotiques laisse penser que la prévention de la 
transmission de l’infection à Acinetobacter spp. multirésistante associée aux soins de santé est essentielle.
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Introduction

Acinetobacter spp. 
are now recognized to play a consider-
able role in the colonization and infec-
tion of patients admitted to hospitals. 
Acinetobacter spp. have been implicated 

-
-

but their predominant role is as agents 

ventilator-associated pneumonia in 
patients confined to hospital intensive 

been increasingly reported and most 
of those outbreaks are caused by multi-

organism. MDR strains of Acinetobacter 

Many mechanisms act together to con-
tribute to the problem of MDR includ-
ing reduced access to microbial targets 

-

of actively removing a broad range of 
antimicrobial agents from the bacterial 

beta-lactamases that hydrolyse and give 

-
lished data about the prevalence of A. 
baumannii in hospitals in our country. 

A. baumannii was 
the most common isolated organism 

study aimed to phenotypically char-
acterize A. baumannii isolated from 

describe the resistance profile of iso-

our study was also to screen for the oc-
currence of these beta-lactamases and 

carbapenemases in our hospital as this is 
of importance in deciding the most ap-
propriate therapeutic regimen for treat-
ment of these beta-lactamase-resistant 
non-fermenting bacilli.

Methods

Study setting
This study was conducted over a period 

-
-

versity hospital is a tertiary-care teaching 

-

Study sample

-
cal nosocomial infections admitted to 

following a patient’s admission to hos-
pital were evaluated. These included 

patient was included in the study.
Ethical approval to perform the 

study was obtained from the ethics 

Suez Canal University and the manage-
ment board of the hospital.

Data collection
Data collected from each patient in-

of antibiotics and the general surgical or 
medical problem necessitating admis-
sion.

Samples included urine (from both 
catheterized and non-catheterized pa-

both intubated and non-intubated pa-

swab specimens. These were plated 
onto blood agar and MacConkey 
agar using the streaking method and 

were morphologically consistent with 
A. baumannii

non-fermenting when inoculated onto 
-
-

Susceptibility testing
Antibiotic susceptibility testing was 

Bauer method following the Clinical 
-

E. coli
used as a quality control strain. The 
following antimicrobial agents were 
included in the panel: piperacillin 

-

With regards to tigecycline and 

difficulties associated with susceptibility 

been found to be inaccurate and not 
reproducible for colistin and tigecycline 
susceptibility testing of A. baumannii 
and this method is not recommended 

broth microdilution are considered the 
gold standard susceptibility test meth-
ods for this organism. For determining 

-

minimum inhibitory concentration 

dilution method according to the Eu-
ropean Committee on Antimicrobial 
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The tested strains were deemed sensi-

breakpoints. For tigecycline (Wyeth 
-

sion and the agar dilution method were 

Acinetobacter spp. 
susceptibility testing against tigecycline. 
The interpretation of the zone diam-
eters of tigecycline was done by using 
the US Food and Drug Administration 

studies to date have used a provisional 
-

tion of tigecycline susceptibility and 
resistance and this was used in our inter-

E. coli
was used as a quality control strain for 

determination.

Phenotypic detection of 
resistance mechanisms among 
A. baumannii isolates
MDR A. baumannii isolates were de-
fined as those resistant to more than 3 

distinct MDR A. baumannii -

presence of different beta-lactamases by 
the following methods.

Modified Hodge test
An overnight culture suspension of E. 
coli

using a sterile cotton swab onto the sur-

placed at the centre of the test area. The 
test organism was streaked in a straight 
line from the edge of the disk to the 

cloverleaf shaped zone of inhibition due 

to carbapenemase production by the test 

EDTA disk synergy test
An overnight liquid culture of the test 
isolate was adjusted to a turbidity of 

-

-

-

the inner surface of the lid of the MHA 

transferred to the surface of the agar 

in the area between the meropenem 

the zone of inhibition on the far side of 
the drug was interpreted as positive for 

AmpC disk test

was inoculated with heavy inoculums 
of the test organism prior to placing it 
on the plate. This was done in an empty 

sterile cotton swab to apply the organ-

it on the agar. This ensures optimal diffu-
sion of the beta-lactamase into the agar. 
The susceptibility plate was inoculated 

of E. coli
disk was placed on the susceptibility 

-

-
ing which indicated evidence of AmpC 

Results

Background data of patients

different nosocomial infections admit-

University Hospital during the period 

th -

Half of our collected samples came 
from patients admitted to the general 

were from patients admitted to the 

Most of the collected specimens were 
respiratory specimens (including both 

-

Table 1 Distribution of the studied intensive care unit patients (n = 350) according 
to age

Age group No. %

Neonate (0–28 days) 55 15.7

Infant (1 month–2 years) 25 7.1

Child (2–18 years) 20 5.7

Young adult (18–35 years) 107 30.6

Middle age (35–60 years) 132 37.7

Elderly (> 60 years) 11 3.1
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followed by urine specimens (both 

Organisms isolated
The most frequently isolated organism 
from patients’ samples was Pseudomonas 

Klebsiella
least frequently isolated among the 
diagnosed organisms was Acinetobacter 

Acinetobacter spp. iso-
lates in our study were confirmed to be 
A. baumannii

A. baumannii was great-

and burn wound swab specimens (both 

urine specimen.
Most of the A. baumannii isolates 

remaining 2 isolates were from the burns 

with isolated A. baumannii
received antibiotics before isolation of 

-
pital before the organism was isolated.

Antibiotic resistance of 
isolates
Antibiotic susceptibility patterns of 
various isolates

A. bau-
mannii isolates were MDR (defined 
as resistance to more than 3 classes of 

-

-
-

diffusion method and agar dilution for 

were tigecycline resistant.

Table 2 Frequency of occurrence of bacterial species isolated from specimens 
from intensive care unit patients (n = 350) 

Organism No. %

Klebsiella spp. 60 17.4

Escherichia coli 35 10.0

Pseudomonas spp. 125 35.7

Acinetobacter spp. 10 2.9

Proteus spp. 15 4.3

Other Gram –ve 21 6.0

Staphylococcus spp. 53 15.1

Other Gram +ve 31 8.9

Table 3 Biotypes and antibiogram of the 10 Acinetobacter baumannii isolates using disk diffusion method

Isolate Biotype Antibiogram 
group

Interpretation of disk diffusion test

PRL TPZ SAM CAZ FEP CTX CRO IPM MEM CN TOB AK TE CIP LEV SXT

1 0001073 I A R R R R R R R R R S R R I R R R

2 4041473 III B R R R R R R R R R S I R R R R R

3 0041073 II B R R R R R R R R R S I R R R R R

4 404147 III C R R R R R R R R S R R R S R S R

5 0041073 II C R R R R R R R R S R R R S R S R

6 0001073 I D R R R R R R R R R R R R I R R R

7 5041073 VI D R R R R R R R R R R R R I R R R

8 0001073 I E R R R R R R R R R R R R R R R R

9 4001073 V E R R R R R R R R R R R R R R R R

10 0001473 IV A R R R R R R R R R S R R I R R R

R = resistant; I = intermediate; S = sensitive. 
PRL = piperacillin; TPZ = piperacillin/tazobactam; SAM = ampicillin/sulbactam; CAZ = ceftazidime; FEP = cefepime; CTX = cefotaxime; CRO = ceftriaxone; IMP = 
imipenem; MEM = meropenem; CN = gentamicin; TOB = tobramycin; AK = amikacin; TE = tetracycline; CIP = ciprofloxacin; LEV = levofloxacin; SXT = trimethoprim/
sulfamethoxazole.
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isolates of A. baumannii

isolates were beta-lactamase producers 

no isolates were MBL producers (all 

(
for both carbapenemase and AmpC 

were positive for carbapenemase by 
modified Hodge test but were negative 

for MBL and AmpC beta-lactamases by 

test respectively. Three isolates were 
not producing any of the 3 tested beta-
lactamases by the 3 phenotypic tests 
used in our study. 

Discussion

A. baumannii has emerged as a leading 

potential and the clinical severity of A. 
baumannii infections are primarily re-
lated to the propensity of this organism 
to develop resistance to a variety of anti-

-

fluoroquinolones and carbapenems 
-

ogy and antibiotic resistance necessary 
for prevention of further infection with 
these organisms.

of A. baumannii was investigated from 

making phenotypic characterization 
using biotyping and antibiogram pro-
files to investigate the problem of MDR 
among A. baumannii isolates from these 

A. bau-
mannii
The results of the present study agree 

that A. baumannii

a low prevalence was reported by both 

that A. baumannii

Table 4 Minimum inhibitory concentration (MIC) of polymyxin B and of colistin 
(polymyxin E) using disk diffusion method for the 10 Acinetobacter baumannii 
isolates 

Isolate MIC by disk diffusion test

Polymyxin B (mg/L) Colistin (mg/L)

1 0.5 64

2 0.5 0.5

3 0.25 0.5

4 0.25 128

5 0.25 0.5

6 0.25 0.5

7 0.125 0.5

8 0.125 0.25

9 0.125 0.5

10 0.125 0.25

For polymyxins, in Acinetobacter spp., MIC ≥ 4 mg/L is considered resistant, MIC ≤ 2 is considered sensitive 
(Clinical and Laboratory Standards Institute guidelines [10])

Table 5 Antibiotic susceptibility patterns of tigecycline using both disk diffusion and agar dilution methods for the 10 
Acinetobacter baumannii isolates 

Isolate MIC by disk 
diffusion test (mg/L)

Interpretation Zone diameter (mm) 
by agar dilution test

Interpretation

1 0.125 S 17 I

2 32 R 8 R

3 32 R 6 R

4 0.25 S 19 S

5 1 S 11 R

6 0.5 S 12 R

7 0.5 S 16 I

8 0.5 S 17 I

9 0.5 S 13 R

10 0.5 S 20 S

Breakpoint ≤ 2 mg/L was considered sensitive according to most published studies [17–19]. Neither CLSI nor EUCAST has any published MIC breakpoints for 
Acinetobacter spp. susceptibility testing against tigecycline). 
Zone diameter ≥ 19 mm = sensitive, 15–18 mm = intermediate, ≤ 14 mm = resistant (US FDA susceptible breakpoints [16]).  
R = resistant, I = intermediate, S = sensitive. 
MIC = minimum inhibitory concentration;
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-

The prevalence of A. baumannii in 
our study was much lower than the rates 

incidence of MDR A. baumannii posi-
-

cato et al. reported that Acinetobacter 

A. baumannii -
riologically positive samples collected 

showed a relative high frequency of 
A. baumannii infections in South-East 

hot and humid climates contributed to 

Acinetobacter spp. were 

and burn wound samples. Acinetobacter 
were most commonly isolated from 
specimens of patients with respiratory 

which found that most of the Acine-
tobacter

Acineto-
bacter spp. most commonly from urine 

-

the predominant sites of Acinetobacter 
spp. nosocomial infection vary with 

possibly due to better care of urinary 
-

socomial pneumonia has increased sig-
nificantly as reported by several recent 

A. baumannii was the 
only Acinetobacter spp. encountered in 
clinical specimens and this supported 
the finding that infections by other Aci-
netobacter
studies found that among different 
Acinetobacter A. baumannii was the 
most prevalent in clinical specimens 

single typing method has so far gained 
acceptance for typing Acinetobacter
and this area is still the subject of re-

study: biotyping and antibiograms. By 

isolates were found to be distinct and 

MDR (resistant to more than 3 groups 

-

-
ference may be due to the much larger 
total number of A. baumannii isolates in 

Using the disk diffusion method 
for testing susceptibility to tigecycline 

-

-
ity against tigecycline using the disk 
diffusion method has been found to be 

and for this reason the agar dilution 

used (which is now considered the 
golden standard for testing susceptibil-

sensitive.
Beta-lactamase production is the 

most common mechanism of beta-
lactam drug resistance in Gram-neg-
ative bacteria. Newer beta-lactamases 

-

of concern because they put a ceiling 

treatment failure and are increasing in 

-
mended guidelines to detect AmpC 

enzyme. This agrees with the results of 

-

results with isolates showing reduced 
carbapenem susceptibility since this 

Table 6 Phenotypic enzyme detection results for the 10 Acinetobacter baumannii 
isolates by 3 different methods

Isolate Modified Hodge 
test

EDTA disk synergy 
test

AmpC disk test

1 –ve –ve –ve

2 –ve –ve –ve

3 –ve –ve –ve

4 +ve –ve +ve

5 +ve –ve +ve

6 +ve –ve –ve

7 +ve –ve –ve

8 +ve –ve –ve

9 +ve –ve –ve

10 –ve –ve –ve

–ve = negative; +ve = positive.
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may be due to other currently rare beta-

antibiotics of last resort for treating infec-

because they are stable even in response 

-
ative bacilli producing acquired MBLs 
(integron-encoded MBL and Verona 

-
creasingly reported in Asia and Europe 

Hodge test can be used to screen car-
bapenemase-producing Gram-negative 

double-disk synergy test can distinguish 
MBL-producing from MBL-non-pro-

Hodge test for carpabenemases detec-

carbapenemases producers. This agrees 

carbapenems-resistant isolates using 

was positive for carbapenemases by 
modified Hodge test and this was attrib-
uted to the presence of other mecha-
nisms of resistance among the studied 

disk synergy test showed that no single 
strain was an MBL producer. This cor-
responds with the results obtained by 

200 Acinetobacter isolates were MBL 

production is not an important mecha-
nism of resistance among A. baumannii 
strains and that our tested strains may 
have been positive for carpabenemases 

to be confirmed by molecular methods.
This study has shown that tigecy-

cline had good in vitro activity against 
the clinical isolates of the MDR A. bau-
mannii
as a promising therapeutic option for 

is concerning to note that those isolates 

in 
vitro susceptibility of the isolates to tige-

to prevent the development and the 
dissemination of resistance against one 
of the last available promising and safe 
therapeutic options that are available to 
clinicians to fight these bacteria.

This study also raises the impor-
tance of screening high-risk patients for 
carpabenemase producers in order to 
make a proper decision about treatment 
regimens. We recommend that proper 
infection control measures should be 
initiated to avoid dissemination of resist-
ant carbapenemase-producing strains.

This study had a number of limi-

considerable technical difficulties as-
sociated with tigecycline and colistin 
susceptibility testing. The disk diffusion 
method has been found to be inaccurate 
and not reproducible for colistin and 
tigecycline susceptibility testing of A. 
baumannii
microdilution are considered the gold 
standard susceptibility test methods for 
this organism. Both are cumbersome to 
perform and impractical to implement 
as routine tests in clinical laboratories 

-
ler-Hinton agar containing manganese 

a problem that may occur if testing is 

-
ous evaluation of antibiotic policy in 
hospitals should be done on a routine 

of antibiotics and to treat different in-
fections according to their antibiotic 
susceptibility profile. With increasing 
reports of resistance to A. baumannii by 

together with the side-effects associated 

further research is recommended to 
study the possible effect of novel com-
bination therapies as our last resort to 
treat such infections.
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Commentary

Hepatitis A and E: not to be forgotten
Rana J. Asghar 1

-

-
sponsible for 20 million new infections 
and over 3 million acute cases. Although 
in most cases HAV and HEV infections 

and increased mortality if infected in 
the third trimester of pregnancy. The 

mode of transmission for both HAV 
and HEV and in the case of HEV infec-
tion person-to-person transmission is 
also an important factor in sporadic 

are therefore manifestations of the 
poor sanitation practices and lack of 

developing countries. Humanitarian 
crises with large refugee populations 
can also be fertile ground for hepatitis 
outbreaks alongside cholera or other 

Understanding the importance of the 
risk of hepatitis outbreaks in displaced 
populations can help in identifying out-
breaks quickly and responding to them 
in a timely manner to reduce mortality 
and morbidity. 

-

different disease manifestations across 
developing and developed countries. 

largely responsible for outbreaks and 

-

HEV is reported in immunocompro-

-
cally indistinguishable from other caus-

confirmation is necessary. Diagnosis of 

result in an underestimation of the 

vaccine for HEV was approved in China 

used in any other countries. Whereas 
HAV seroprevalence increases with 

HEV seroprevalence tends to stay be-

Health Assembly adopted resolution 
-

all stakeholders to combine their efforts 
to confront and combat this silent epi-
demic of hepatitis. 

Many countries of the Eastern 
-

rently going through major social and 

wars engulfing many countries in the 

especially those spread by contaminated 
water and lack of sanitation services. 

data are available about the prevalence 
of HAV and HEV from these countries 

gap is that we are not looking for the 

HEV is not routinely considered when 
a physician asks for investigations into a 
suspected case of viral hepatitis. Added 
to the diagnostic challenges is the fact 
that a majority of hepatitis-infected per-
sons do not develop an acute condition 
that requires major health care interven-

symptomatic cases reaching health-care 

-
ported to surveillance systems as HAV. 
Physicians also do not consider HAV or 

death can occur from both infections.

-

-

information about acute viral hepatitis 

the Pakistan viral hepatitis surveillance 
system HAV—responsible for more 

1South Asian Public Health Forum (jawad@alumni.washington.edu).
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been demonstrated through the local 

The lack of reliable data from the Re-
gion is preventing knowledge of the full 

countries of the EMR. This in turn limits 
the ability of health planners to demon-

actual disease burden. The outcome is that 
fewer resources are prioritized for hepati-
tis control in EMR. Although our Region 
has all the precursors for the spread of 

to better prepare ourselves to protect our 
populations. Awareness of HAV and HEV 
as major health challenges will be the first 
step towards effective hepatitis control 

of clean water and instigating vaccination 
where required could be the simple way 
to control both diseases. But sometimes 
simple is not easily accessible. 
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