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Editorial

The World Health Assembly responds to the global 
challenge of noncommunicable diseases
Ala Alwan 1

1Regional Director, World Health Organization Regional Office for the Eastern Mediterranean, Cairo, Egypt.

The World Health Organization’s 
(WHO) 194 Member States met dur-

an important list of agenda items dur-
ing the 66th World Health Assembly 
(WHA). The Assembly concluded with 
agreement on a range of new public 
health measures and strategic recom-
mendations to improve global health. In 

representing Member States. 
The WHA is the principal governing 

body of the World Health Organization 
(WHO), comprising representatives of 
the governments of all Member States 
of WHO. The WHA sets the policies of 
the Organization through resolutions, 
appoints the Director-General every 
five years, oversees financial policies, 
and deliberates on and approves the 
biennial programme budget. The WHA 
is the foremost annual global meeting 
addressing the public health agenda and 
is attended not only by the delegates 
from Member States but also by other 
stakeholders and partners operating 
in the area of global health, making it 
the most important event in the global 
health calendar. 

With a dense agenda, numerous 
side meetings and a wide range of health 
issues to be discussed there was much to 
be done. The Assembly passed resolu-
tions on disability, neglected tropical 
diseases, universal health coverage, 

implementing the recommendations 
of the UN Commission on Life-Saving 
Commodities for Women and Chil-
dren and on the recommendations 

of the Consultative Expert Working 
Group on Research and Development, 
as well as action plans for noncommuni-
cable diseases (NCDs), mental health 
and blindness.

The delegates adopted the General 
Programme of Work (GPW) which 
outlines the high-level strategic vision 
for the work of WHO over the next six 
years. The GPW responds to the demo-
graphic, socioeconomic, political, and 

-
tury that will significantly influence the 
health agenda at the country, regional 
and international levels. Many parts of 
the world are experiencing socioeco-
nomic and epidemiological transitions 
with a major impact on public health 
and a pressing need to readjust priorities 
and strategies. The document explains 
how the Organization will meet the 
requirements of a changing world and 
contribute to the achievement of health 
outcomes and impacts. 

One of the key challenges of the 

the GPW is noncommunicable dis-
eases (NCDs). These health problems, 
mainly cardiovascular disease, diabe-
tes, cancers and chronic lung diseases, 
are responsible for about two thirds 
of all deaths worldwide. While popu-
lar belief presumes that NCDs afflict 
mostly high-income populations, the 
evidence tells a very different story. 

low- and middle-income countries and 
NCDs are the most frequent causes 
of death in all regions of the world, ex-
cept the African Region. Also, mortality 
and morbidity data reveal the growing 

and disproportionate impact of the 
epidemic in lower-resource settings and 
NCDs kill at a younger age in low- and 
middle-income countries. 

The challenge is global and it re-
quires a global response. This year’s 
WHA endorsed an action plan for the 
prevention and control of NCDs which 
comprises a comprehensive set of ac-
tions for Member States, WHO and 
other international partners. When per-
formed collectively, these actions will 
set the world on a new course to achieve 
nine globally agreed targets for NCDs, 
including a reduction in premature 

The action plan also contains a moni-

to track risk factors and determinants, 
and outcomes (morbidity and cause-
specific mortality) and assess progress 
countries will make in implementing 
national policies and programmes and 
in strengthening their health systems. 
The global plan provides policy options 
and cost-effective interventions which 
will allow all countries to make consid-
erable progress towards achieving the 

The WHA resolution on NCDs 
requests WHO to develop draft terms 
of reference for a global coordination 
mechanism through a consultative pro-
cess culminating in a formal meeting 

WHO was also tasked to provide tech-
nical support to Member States and 
to develop a limited set of action plan 
indicators to inform on the progress 
made with the implementation of the 
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Having unanimously endorsed the 
global action plan and the set of global 
targets and indicators, Member States 
will now have to scale up action. This 
particularly applies to the countries of 
the Eastern Mediterranean Region. 
The NCD epidemic already extends far 
beyond the current capacity of many 
countries of the Region to cope with, 
which is why morbidity, disability and 
premature mortality are rising dispro-
portionately. According to the global 
action plan, the WHA resolution and 
the recommendations of the political 
declaration passed by Heads of States 
and Government during the 65th 

session of the United Nations General 

to establish and strengthen national 
multisectoral plans, implement proven 
measures to reduce risk factors and 
improve health care for people with 
NCDs. In doing so, countries of the 
Eastern Mediterranean Region will be 
guided by the framework for action 
endorsed by the 59th session of the 
WHO Regional Committee, held in 

-
-

Ministers of Health and their del-
egations will be discussing the progress 

made in implementing the strategic 
interventions in the framework as well 
as the implementation of the global ac-
tion plan agreed at the WHA within the 
context of our Region at the Sixtieth 
Session of the Regional Committee for 
the Eastern Mediterranean which will 
be held in Tunis in October this year.

WHO will continue to seek ways 
to improve how it supports countries 
of the Region in tackling the NCD 
challenge. Unless serious and collec-
tive action is taken, the burden in this 
Region will reach levels that are be-
yond the capacity of all stakeholders 
to manage.
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Behaviours and attitudes related to smoking among a 
Bedouin population in rural Jordan
J. Eggert 1 and W.K. Al-Delaimy 1

ABSTRACT There is limited research about tobacco-related behaviours and attitudes among rural populations 
in the Eastern Mediterranean Region. The aim of this study was to determine smoking behaviours and attitudes 
among the nomadic Bedouin in rural southern Jordan. Patients visiting a village clinic over 2 months of 2009 
were invited by the attending physician to participate in the survey, which was adapted from the California 
Tobacco Survey. The smoking prevalence among the 92 participants was 46.7%. Most smokers were men who 
smoked heavily (> 1 pack/day) (90.7%). There was general low self-efficacy to quit among smokers, yet 81.4% 
acknowledged that smoking was harming their health. Although 79.1% of smokers and 89.1% of non-smokers 
believed second-hand smoke was harmful to non-smokers, most of them had no restrictions on smoking for 
residents and guests (66.3%) and most had children at home (73.9%). These data demonstrate contradictions 
between attitudes and behaviours about smoking of this rural population.

1Department of Family and Preventive Medicine, University of California, San Diego, California, United States of America (Correspondence to W. 
Al-Delaimy: waldelaimy@ucsd.edu).

Received: 01/03/12; accepted: 22/04/12
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Comportements et attitudes en matière de tabagisme dans une population bédouine en Jordanie rurale

RÉSUMÉ Les travaux de recherche sur les comportements et les attitudes concernant le tabac sont 
limités dans les populations rurales de la Région de la Méditerranée orientale. La présente étude visait 
à déterminer les comportements et les attitudes en matière de tabagisme chez les Bédouins nomades 
du sud rural de la Jordanie. Pendant deux mois en 2009, les patients en consultation dans un centre 
de santé de village ont été invités par le médecin traitant à participer à l'étude, adaptée du California 
Tobacco Survey. La prévalence du tabagisme chez les 92 participants était de 46,7 %. La plupart des 
fumeurs (90,7 %) étaient des hommes ayant une forte consommation de tabac (> 1 paquet/jour) . Le 
sentiment d'auto-efficacité pour le sevrage tabagique était généralement faible chez les fumeurs, tandis  
que 81,4 % reconnaissaient que le tabagisme était nocif pour leur santé. Si 79,1 % des fumeurs et 89,1 % des non-
fumeurs étaient convaincus que le tabagisme passif était nocif pour les non-fumeurs, la majorité d'entre eux 
n'avait aucune restriction sur la consommation de tabac à leur domicile pour les membres du foyer comme pour 
les invités (66,3 %) alors que la plupart avaient des enfants à la maison (73,9 %). Ces données mettent en évidence 
des contradictions entre les attitudes et les comportements au sujet du tabagisme dans cette population rurale.



EMHJ

514

Introduction

Research has led to a clear understand-
ing of the many adverse health effects 
of smoking. Smoking tobacco reduces 
life expectancy and productivity and 
increases health care costs due to car-
diovascular and respiratory diseases, 
cancers and other illnesses [1]. These 
risks are well documented and are 
not limited to smokers but also affect 
non-smokers, including children, who 
are passively exposed to second-hand 

MPOWER guidelines based on the 
World Health Organization’s (WHO) 
Framework on Tobacco Control 
(FCTC) were created to lower health 
risks related to smoking exposure by a 
series of 6 steps [4].

Smoking-related health education 
-

danian Ministry of Health launched 

tobacco use in the country. This ex-
-

[5,6]. These education programmes are 
designed to emphasize smoking risks 
for the population and the importance 
of tobacco control approaches. Review 
literature has discussed the effectiveness 
of these programmes; however, there 
are no evaluation studies of the effec-
tiveness and reach of such programmes 

Previous studies have been con-
ducted to understand smoking patterns 
in both urban and rural areas of the 

Smoking prevalence and behaviour in 
some rural populations, such as in Egypt 
and Saudi Arabia, have been identified 

This study was intended to describe 
the smoking prevalence among smok-
ers in a rural community in Jordan, 
assess secondhand smoke exposure 
among non-smokers, understand how 
independent factors of age, sex and edu-
cation impact exposure and understand 

local perceptions about tobacco smoke 
and its health consequences.

Methods

Study setting and sample
A cross-sectional, descriptive study was 
conducted in October and November 

the Faynan region of southern Jordan. 
The local population is mostly Bedouin 

populations live nomadically and there-
fore a complete survey of the population 
would be difficult. We utilized the main 
local clinic, with the help of the local Jor-
danian physician, to reach this dispersed 
population and provide culturally ap-
propriate interaction and interviews 
with the participants.

All clinic patients and their relatives 
age 15 years and older were consid-
ered potential participants. An outside 
individual not familiar with the study 
aims selected the days of data collec-
tion on a weekly basis and sampling 
was conducted by invitation from the 
local physician. Locals from the region 
but outside the population served by 
the clinic were also eligible to partici-
pate. Therefore, to be eligible for this 
study, each participant needed to be 
a resident of the Faynan region. Out 

-
sponse rate). Each participant orally 
consented to be included in the study 
and the study was approved by the 
University of California, San Diego 
Human Research Protection Program.

Data collection
The survey consisted of standardized 

California Tobacco Survey (CTS) 

and was translated to Arabic by a Jor-
danian bilingual and verified by the 
author (W.A.D). English and Arabic 
versions of the survey were provided 

to the local Jordanian physicians who 
presented the survey questions to the 
participants.

and non-smokers were asked 11 ques-
tions, as well as additional demographic 
questions. Smokers were defined as 
those who currently smoked com-
mercial cigarettes or rolled their own 
tobacco cigarettes. Additional ques-
tions to smokers investigated the use 
of a waterpipe (also known as hookah, 
nargila or shisha). Past and current 
smokers were asked about their age of 

asked about their smoking frequency 
(daily, biweekly, weekly, monthly) and 

Initial age of smoking onset and the 
time of the first daily cigarette smoked 
after waking were recorded. Smokers 
were also asked about their preferred 
forms of smoking, the impact of cost on 
their smoking habits and the effect of 
smoking on their income.

Non-smokers were asked questions 

frequency of SHS exposure (no expo-
sure, exposure with family member at 
home, exposure from guests), number 
of smokers in the house (family mem-
bers or guests) and the frequency of 

times a week, weekly, monthly).
All individuals were asked ques-

tions that reflected their opinions and 
behaviours regarding smoking and the 
health consequences to smokers and 
non-smokers. Opinion and behav-
ioural questions had predetermined 
responses and the participant selected 
the response they identified the most 
with.

Individual responses to the ques-
tionnaire were verbally communicated 
by each participant and recorded by 
the survey administrator. Data from 
individual questionnaires were entered 
anonymously to ensure confidentiality 
and the hard copies were destroyed.
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Smokers’ behaviours and 
attitudes

attitudes among smokers. A total of 

adolescence before the age of 15 years. 

smokers reported that they smoked 
their first cigarette within 15 minutes 

smokers said they never intended to 
-

sure of their own ability to refrain from 
smoking.

Among the smokers, the perceived 
health impact on others was assessed: 

tobacco smoke was harmful to the 
health of others, children and them-

it was harmful to at least 1 of these cat-
egories. Still, most individuals identified 
as a smoker smoked heavily (mean of 

-

former smokers) despite the presence 

was a contradiction with the majority 
agreeing that smoking causes cancer in 

the population having a smoking ban in 
the home.

The role of the medical professional 
in smoking behaviours was assessed. A 

-
rent and former smokers reported re-
ceiving encouragement from a medical 

doctor to quit smoking had attempted 
to quit. However, none of the former 
smokers listed a medical professional 
as a reason influencing their decision 
to stop smoking or a reason influencing 
the quitting process.

Non-smokers’ and smokers’ 
attitudes
The attitudes towards smoking among 
both smokers and non-smokers are 

group acknowledged that smoke from 
someone else’s cigarettes can cause lung 

Data analysis
All data were recorded electronically 
on a Microsoft Excel database to tabu-
late responses. Descriptive statistical 
analyses were conducted using Stata 
statistical software according to the 
smoking status of participants.

Results

Prevalence of smoking
-

ex-smokers. Although for the main 
purpose of this study smoking was 
defined as tobacco cigarettes, either 
purchased or rolled, the waterpipe 

smokers. No other methods of smok-
ing, legal or illegal substances were 
recorded.

Smokers were equally distributed 

large majority of smokers were males 

Table 1 Smoking prevalence in various countries of the Eastern Mediterranean Region

Country Year Prevalence Males Females

% % %

National surveys

Islamic Republic of Iran [25] 2010 12.5 23.4 1.4

Iraq [3] 2005 10.0 21.0 2.1

Jordan [6] 2011 29.0 – –

Kuwait [26] 2000 – 34.4 19.0

Urban surveys

Egypt [27] 2007 45.0 88.0a 22.7a

Jordan [24] 2008 43.6 – –

Jordan [28] 2008 35.0 56.9 11.4

Jordan [29] 2006 – 22.4 9.1

Syrian Arab Republic [30] 2006 – 56.9 17.0

Rural surveys

Egypt [14] 2009 18.4 18.3 0.1

Egypt [19] 2003 7.7 11.5 0.0

Saudi Arabia [16] 2003 15.0 – –

Saudi Arabia [15] 1995 – 17.0 0.0
aWhen married. 
– = no data reported.
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agreed that it harms the health of chil-
dren and babies.

Both the illiterate participants  
-

had an understanding of the potential 
health risks of tobacco. Participants with 
a college education responded with a 
complete understanding of tobacco 

Discussion

This study demonstrated that smok-
ing in rural Jordan is a public health 
problem because of high exposure to 
SHS and high rates of active smoking 
despite awareness by a large proportion 
of the study participants of the health 
consequences of tobacco use. Jordan, 
the WHO and international tobacco 
control experts need to take notice of 
this paradox when implementing the 
MPOWER guidelines as part of the 
FCTC agreements.

Almost half of these participants 
were active smokers. Furthermore, 
heavy and addicted smoking behaviour 
was reported, with smokers consuming 
more than a pack per day on average. 
These findings are comparable to results 

(rural Jordanian data are lacking). A 

survey of Jordanian health workers in 

-

WHO reported the smoking preva-

SHS exposure was also prevalent 
among this population and guests were 
usually welcome to smoke in a home, 
even if there were children present and 
parents were non-smokers. This is an 
important difference when compared 
with findings from the tobacco control 
literature from developed countries 
where the presence of young children 
in homes is one of the most important 
predictors of implementation of home 

these respondents acknowledged that 
smoking harmed the health of children 
but still exposed them to tobacco, which 
suggests that while Jordanian health 
education programmes may be reaching 
their intended targets there is no recipro-
cal change in behaviour [5]. This discrep-
ancy may be related to cultural factors 
and a social norm that prevents asserting 
a ban at home. Offending a guest is very 
serious in Arab culture, which could 
explain the inability of non-smokers to 
make their homes smoke-free.

Findings in nearby rural communi-
ties within neighbouring countries also 
reflect strong primary and secondary 
exposure to cigarette and other tobacco 
smoke, but none had prevalence rates 

boys in secondary schools in rural Saudi 
Arabia reported current smoking [15]. 
A study of the Bedouin in Saudi Arabia 

[16]. A study of secondary-school stu-
-

norate of Egypt published in December 

was reported in a rural area of Egypt in 

In the Middle East, there are major 
sex differences in the reported preva-
lence of smoking: the study in rural Sau-
di Arabia focused only on young boys 

no female current smokers [19] and the 
rural Egyptian population-based survey 
focused only on men for analysis due 

smokers [14].
An interesting finding from this 

study is that smoking prevalence in the 
largely poorly educated Bedouin popu-
lation was comparable to the prevalence 
among higher educated health care pro-

countries such as the United States and 

Table 2 Demographic characteristics of smoker and non-smokers in rural Jordan

Variable Smokers
(n = 43)

Non-smokers
(n =46)

Former smokers
(n = 3)

No. % No. % No. %

Age (years)

15–24 14 32.6 15 32.6 0 0.0

25–40 15 34.9 22 47.8 1 33.3

> 41 14 32.6 9 19.6 2 66.7

Sex

Male 39 90.7 25 54.3 3 100.0

Female 4 9.3 21 45.7 0 0.0

Education

Illiterate 19 44.2 24 52.2 3 100.0

Some high-school education 22 51.2 19 41.3 0 0.0

College 2 4.7 3 6.5 0 0.0
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Europe, low socioeconomic status 
and low income are related to higher 
smoking prevalence, but this was not the 
case in Jordan. Our results also showed 

by their physician to quit smoking. 
There are many reasons why a patient 
may not be educated about cessation 
programmes but one explanation could 
be the high proportion of physicians 
in Jordan who are smokers themselves 

behaviour in Jordan, physicians and 
health care providers should be targeted 
for tobacco control programmes.

In the United States, high smoking 
prevalence has been reduced through 
multiple components of education, 
health policy, grass-roots efforts, me-
dia and other components as part of 
comprehensive tobacco control pro-
grammes. The population trends in 
smoking in the state of California, for 
example, showed a decrease in preva-

California tobacco control programme 

widely implemented tobacco control 
programmes could have similar effects 
in Jordan.

Education campaigns about to-
bacco and SHS do not seem to be a 
priority target of the tobacco control 
programme in Jordan based on the 
existing high level of understanding of 
the harmfulness of smoking among the 
population. The large majority of these 
rural Jordanian smokers and non-smok-
ers were familiar with the harmfulness 
of active and passive smoking. This con-
trasts with China, which is also a party 
of the FCTC, in which a study showed 

-
derstand the harmfulness of active or 

collection for this study, the evidence 
of Jordan’s anti-tobacco advertisement 
and education programme was clearly 
visible as brightly coloured and descrip-
tive “no-smoking” signs hung in the 
health clinic. Patients’ cigarette packets 

Table 3 Behaviours and attitudes towards smoking among current smokers in rural 
Jordan

Behaviour Smokers
(n = 43)

No. %

Age of starting smoking (years)

< 10 3 7.0

10–14 14 32.6

15–20 23 53.5

> 20 3 7.0

Time of first cigarette each day

Immediately 12 27.9

< 15 min. 6 14.0

15–60 min. 16 37.2

1–2 h 9 20.9

Smoking quit attempt in last year

Yes 20 46.5

No 22 51.2

Don’t know/no opinion 1 2.3

Duration of quit attempt (n = 20)

< 1 week 8 40.0

< 1 month 9 45.0

1–6 months 3 15.0

Ever smoked a waterpipe

Yes 13 30.2

No 30 69.8

Don’t know/no opinion 0 0.0

Attitudes

Able to refrain from smoking

Very sure 13 30.2

Somewhat 8 18.6

Very unsure 21 48.8

Don’t know 1 2.3

Intention to quit

Never expect to quit 20 46.5

Not in next 6 months 14 32.6

In the next 6 months 7 16.3

Next month 2 4.7

My smoking is harming my health

Agree 35 81.4

Disagree 8 18.6

Don’t know/no opinion 0 0.0

My smoking causes cancer in a nonsmoker

Agree 34 79.1

Disagree 7 16.3

Don’t know/no opinion 2 4.7
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were covered with graphic pictures 
of smoking-related diseased tissues and 

-
dan is recognized by the MPOWER 
monitoring programme as being one 

Despite these recognized efforts to 
minimize the effects of smoking-related 
diseases, people in rural communities 
are smoking at record high levels com-
pared with rural populations in nearby 
countries.

A critique of the countries that ratify 
the FCTC is their lack of enforcement 
of MPOWER policies. Jordan is one of 
these countries that signed the FCTC 

been little progress in implementing the 

requirements of the agreement through 
MPOWER. A ban on smoking on 

but is not enforced in shopping centres 
or public buildings, due primarily to 
the lack of committed resources and 
the government’s weak political will to 
implement these policies. Jordan, like 
many developing countries, does not 
have national infrastructure or resourc-
es to “effectively implement the neces-

also cultural limitations that will need 
to be explored further. MPOWER-
structured education programmes may 
be supplying the adequate information 
but are not tailored to the Bedouin.

This study was limited by recruit-
ing from one Bedouin community 
and therefore we cannot claim that 

it is representative of a wider group. 
However, there is no reason to believe 
that behaviours of other Bedouin com-
munities would be substantially differ-
ent from our study population. This 
was a cross-sectional, descriptive study 
and therefore no associations were ad-
dressed. As with all questionnaire-based 
studies, the data were subjective and 
responses might have underestimated 
the true smoking and exposure preva-
lence among this population. We were 
not able to collect biomarker data be-
cause of culturally held beliefs against 
giving out samples. Hair or nail nicotine 
biomarker research in the future will 
improve the accuracy by objectively 
quantifying smoking exposure.

In conclusion, this study from a rural 
Bedouin area of Jordan demonstrated 

Table 4 Attitudes towards smoking among current smokers and non-smokers in rural Jordan

Attdude Total
(n = 92)

Smokers
(n =  43)

Non-smokers
(n = 46)

Former smokers
(n =  3)

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

Non-smokers are entitled to breathe air 
free of tobacco smoke

Agree 76 82.6 35 81.4 38 82.6 3 100.0

Disagree 9 9.8 3 7.0 6 13.0 0 0.0

Don’t know/no opinion 7 7.6 5 11.6 2 4.3 0 0.0

Inhaling smoke from someone else’s 
cigarette can cause lung cancer in a non-
smoker

Agree 78 84.8 34 79.1 41 89.1 3 100.0

Disagree 9 9.8 7 16.3 2 4.3 0 0.0

Don’t know/no opinion 5 5.4 2 4.7 3 6.5 0 0.0

Inhaling smoke from someone else’s 
cigarette harms the health of babies and 
children

Agree 82 89.1 34 79.1 45 97.8 3 100.0

Disagree 4 4.3 4 9.3 0 0.0 0 0.0

Don’t know/no opinion 6 6.5 5 11.6 1 2.2 0 0.0

My family would prefer I didn’t smoke

Agree – – 40 93.0 – – – –

Disagree – – 3 7.0 – – – –

Don’t know/no opinion – – 0 0.0 – – – –

I tend to avoid socializing with smokers

Agree – – – – 34 73.9 2 66.7

Disagree – – – – 11 23.9 0 0.0

Don’t know/no opinion – – – – 1 2.2 1 33.3

– = not applicable.
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contradictions between beliefs and 
actual behaviours about smoking of this 
rural population. Although knowledge 
about the risks of tobacco smoke were 
good, suggesting that tobacco educa-
tion programmes in Jordan may have 
been successful in raising awareness, 
children were still being exposed to SHS 
and smokers were not attempting to 
quit smoking or lower their cigarette 
consumption levels. Future studies need 
to understand the discrepancy between 
high levels of education about the harm 

of tobacco and low levels of behavioural 
change to limit harm to smokers and 
non-smokers. This would help promote 
better tobacco control programmes for 
such populations and has implications 
for other communities as well.
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Epidemiology and outcome of childhood asthma: a 
clinical study in an Egyptian university medical centre
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ABSTRACT The prevalence of childhood asthma has increased recently. The aim of this study was to assess 
the epidemiology of asthma and risk factors for hospital admission among children attending the outpatient 
and emergency clinic in a university hospital in Sohag, Egypt. The prevalence of asthma over a 6-month period 
among children aged 3–12 years at this hospital was 1.4% (178/12 612). All the asthmatic children were enrolled in 
an observational, prospective questionnaire study. More of the asthmatics were males, living in rural areas, with 
recurrent upper respiratory tract infections, passive exposure to tobacco smoke and suffering attacks at night 
time; 38 children (21.3%) needed hospital admission for asthma. In multivariate regression analysis, significant 
risk factors for hospital admission were: both cough and dyspnoea as presenting symptoms; using prophylactic 
therapy; and complaining of continuous symptoms (during both day and night). Proper use of prophylactic 
therapies is recommended for better outcomes in our asthmatic children.

1Department of Paediatrics, Sohag Faculty of Medicine, University of Sohag, Sohag, Egypt (Correspondence to A. Abd Elmoneim: abeeraaa6@gmx.de).
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Épidémiologie de l'asthme chez l'enfant et résultats thérapeutiques : étude clinique dans un centre hospitalier 
universitaire égyptien

RÉSUMÉ La prévalence de l'asthme chez l'enfant a récemment augmenté. Cette étude visait à évaluer 
l'épidémiologie de l'asthme et les facteurs de risque d'hospitalisation chez des enfants consultant en ambulatoire 
dans un service de soins d'urgence d'un centre hospitalier universitaire à Sohag (Égypte). La prévalence de 
l'asthme au cours d'une période de 6 mois chez des enfants âgés de 3 à 12 ans consultant dans cet hôpital était de 
1,4 % (178/12 612). Tous les enfants atteints d'asthme ont été recrutés dans une étude d'observation prospective 
par questionnaire. La majorité des asthmatiques étaient de sexe masculin, vivaient dans des zones rurales, 
souffraient d'infections des voies respiratoires supérieures chroniques, étaient exposés au tabagisme passif et 
avaient des crises nocturnes ; 38 enfants (21,3 %) ont dû être hospitalisés à cause de leur asthme. À l'analyse de 
régression multivariée, les facteurs de risque d'hospitalisation importants étaient les suivants : une toux associée 
à une dyspnée comme symptômes initiaux, un traitement prophylactique en cours et la présence du symptômes 
continus (de jour comme de nuit). Il est recommandé de bien utiliser les traitements prophylactiques pour de 
meilleurs résultats chez les enfants asthmatiques.
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Introduction

Asthma is a chronic inflammatory 
disorder of the airways in susceptible 
individuals, causing recurrent episodes 
of wheezing, dyspnoea, chest tightness, 
and cough. Asthma is usually associated 
with variable airflow obstruction, which 
is often reversible either spontaneously or 
with treatment. It is a common disease in 
children and represents a high burden on 
burden on children, their families and the 
community, including the cost of long-
term treatment and the need for recurrent 
hospitalization and admission [1].

Global rates of asthma have greatly 

in the developed world since the mid-

primarily in the developing world [4]. In 
addition to genetic variations it appears 
that differences in asthma prevalence 
between population groups are due to 
differential exposure to environmental 
factors [5]. The most common draw-
backs of uncontrolled asthma are poor 
academic achievements due to increased 
school absence and unexpected emer-
gency department (ED) visits as well as 
hospitalizations. In Egypt up to 1 in 4 
children with asthma is unable to attend 
school regularly because of poor asthma 
control [6]. Like other chronic condi-
tions, there are disparities in asthma 
outcomes. Children of lower socioeco-
nomic status and whose parents have 
low literacy have higher rates of poor 

was to assess the prevalence of asthma 
and determine the risk factors for hospi-
tal admission for asthma in children visit-
ing the outpatient clinic and ED in Sohag 
University hospital in Upper Egypt.

Methods

Study design and sample

a diagnosis of asthma who presented 
to the paediatric outpatient clinic and 

paediatric ED at Sohag University hos-
pital over a 6-month period from 1 Janu-

in an observational, questionnaire study. 

of age and children whose parent(s) 
refused to participate in the study.

Data collection
The questionnaire was self-adminis-

was answered by their guardians in chil-

structured questionnaire for the study 
based on well-known clinical features 
and risk factors for childhood asthma. 
Three senior paediatricians reviewed a 
draft of the questionnaire and a small 
pilot trial was run in order to ensure that 
the language used in the questionnaire 
was understandable to the children and 
their guardians, and assistance was of-
fered in case of illiteracy.

A complete history and physical 
examination were done by the paedi-
atric resident doctors in the outpatient 
clinic and the paediatric ED in Sohag 
University hospital. The questionnaire 
collected demographic data (age, sex, 
residence), clinical data (weight, height, 
presenting symptoms,), exacerbating 
factors (daily variations, parental smok-
ing, exercise, upper respiratory tract 
infection), relieving factors (rest, bron-
chodilators, prophylactic drugs) and 
other risk factors (history of other al-
lergic diseases, family history of asthma, 
presence of pets in the home, exposure 
to tobacco smoke at home, exposure 
to outdoor dust and smoke, exercise-
induced asthma). Outcome was as-
sessed by need for hospital admissions 
due to asthma (i.e. more than 1 previ-
ous admission). We also recorded the 
monthly prevalence of asthma in differ-
ent seasons.

Approval of the Sohag Faculty of 
Medicine research ethics committee 
was sought before the start of the study. 
A written approval from the guardians 
of each child was taken before the start 
of clinical examinations.

Statistical analysis
The collected data was tabulated 
and statistically analysed using SPSS, 

-
lytical analyses were done. Descrip-
tive statistics were done for numerical 
data by range, mean and standard 
deviation (SD) and for categorical 
data by numbers and percentages. 
Comparative studies were done for 
numerical data using Student t-test 
for quantitative data and chi-squared 
test was used for categorical factors. 
The level of significance was taken at 
P

Results

Prevalence of asthma
During the study period a total of 

University hospital paediatric outpa-
tient clinic and ED. Of these patients 

-
chial asthma (prevalence of asthma 

the percentage of children presenting 
with asthma in each month was high-

-
tively). 

Presenting symptoms

the presenting symptom was both 

dyspnoea only. On physical examina-

had signs of respiratory distress. On 

bilateral wheeze. The remaining 
-

tory findings in addition to wheezes 
(crepitations, sonorous rhonchi and 
decreased air entry). Of the studied 

had both eczema and hay fever).
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dyspnoea and cough; older children; 
those with a positive family history of 
asthma; tall children; those with exer-
cise-induced asthma; patients who had 
continuous asthma symptoms (during 
both day and night); and those who 
received regular prophylactic therapy. 
No statistically significant difference 
was found between patients with other 
allergic diseases and those without (P 

the need for hospital admission.
The multivariate analysis showed 

that the only significant risk factors af-
fecting the outcome of asthmatic 
children in terms of need for hospital 
admission were: complaining of both 
cough and dyspnoea as presenting 
symptoms; prophylactic therapy; and 

complaining of continuous symptoms 

Discussion

In the present hospital-based study, the 
prevalence of asthma among children at-
tending the paediatric outpatient clinic 

are marked variations in the prevalence 

group shows a very wide range between 
countries, up to 15-fold difference, 

Greece, Georgia, Indonesia, Romania 
-

tralia, New Zealand, Ireland and the 

Demographic and clinical 
profile of asthma cases
Table 1 shows the risk factors for asthma 
among the children in our study.

The mean age of the children in-

years. A significantly higher proportion 
of asthmatics were males than females 

P -
ble 1). More asthma sufferers lived in 

P
affected the prevalence of asthma were 
recurrent upper respiratory tract infec-
tions (P
to tobacco smoke (P

night-time (P

Relieving factors

the children reported improvement 
-

bronchodilators by nebulizer. One-

mast-cell stabilizers). No patient was 
on more than 1 prophylactic therapy 
(combination therapy).

Risk factors for hospitalization 

-
-

sion (P
of the studied children had a history of 
asthma-related intensive care admis-
sion, no case was admitted to intensive 
care during our present study.

symptoms, risk factors and relieving 
factors and the outcome of an asth-
matic attack, using the need for hospital 
admission as an indicator of the sever-
ity of an asthmatic attack. The need for 
hospital admission was significantly 
higher in those who complained of both 

Table 1 Risk factors for bronchial asthma in the study sample of children with 
asthma attending the outpatient clinic and emergency department in Sohag 
University hospital, Egypt

Variable Children with asthma
(n = 178)

P-value

No. %

Sex

Male 115 64.6 < 0.001

Female 63 35.4

Residence

Rural 113 63.5 < 0.001

Urban 65 36.5

Family history of asthma

Positive 95 53.4 0.23

Negative 83 46.6

Exercise-induced asthma

Yes 97 54.5 0.09

No 81 45.5

Upper respiratory tract infection

Yes 124 69.7 < 0.001

No 54 30.3

Exposure to tobacco smoke

Yes 103 57.8 < 0.01

No 75 42.2

Exposure to indoor animals

Yes 85 47.9 0.42

No 93 52.1

Nocturnal asthma

Yes 108 60.7 < 0.001

No 70 39.3
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Table 2 Risk factors for hospitalization in the study sample of children with asthma attending the outpatient clinic and 
emergency department in Sohag University hospital, Egypt

Variable Home treatment
(n = 140)

Hospital treatment
(n = 38)

P-valuea

No. % No. %

Presenting symptoms < 0.001

Cough 52 37.1 0 0.0

Dyspnoea 2 3.1 2 5.3

Both 86 61.4 36 94.7

Demographic factors

Sex 0.02

Female 53 84.1 10 26.3

Male 87 75.7 28 73.7

Age (years) [mean (SD)] 5.8 (2.4) 6.9 (2.6) 0.19

Environmental factors

Residence 0.06

Rural 84 60.0 29 76.3

Urban 56 40.0 9 23.7

Exposure to indoor animals 0.51

No 69 49.3 16 42.1

Cats 16 11.4 4 10.5

Chickens 19 13.6 9 23.7

Cats + chickens 36 25.7 9 23.7

Exposure to outdoor dust and smoke 0.08

No 55 39.3 9 23.7

Yes 85 60.7 29 76.3

Exposure to tobacco smoke 0.71

No 58 41.4 17 44.7

Yes 82 58.6 21 55.3

Clinical factors

Anthropometric measures

Weight (kg) [mean (SD)] 20.0 (6.5) 22.0 (6.9) 0.09

Height (cm) [mean (SD)] 110.0 (14.4) 116.0 (16.2) 0.02

Positive family history of asthma 0.04

No 71 50.7 12 31.6

Yes 69 49.3 26 68.4

Diurnal variations of symptoms 0.001

Night only 94 67.1 14 36.8

Day + night 46 32.9 24 63.2

Exercise-induced asthma 0.052

No 69 49.3 12 31.6

Yes 71 50.7 26 68.4

Upper respiratory tract infections 0.56

No 41 29.3 13 34.2

Yes 99 70.7 25 65.8

Relieving factors

Rest 0.16

No 86 61.4 28 73.7

Yes 54 38.6 10 26.3
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age group shows a more than a 5-fold 
difference in prevalence between coun-

the lowest rates in India, Indonesia, 
Islamic Republic of Iran and Malaysia 
and the highest rates in Australia, Brazil, 
Costa Rica, New Zealand and Panama 

shown a significantly higher prevalence 
of asthma than our study. For exam-

years old in Cairo the prevalence of 

-

was hospital-based whereas other stud-
ies were community-based, which may 
explain the relatively lower prevalence 
of asthma in our study.

prevalence of asthma in our study was 
higher in winter, presumably due to the 
higher frequency of upper respiratory 
tract infections, which are an impor-
tant precipitating factor in childhood 
asthma.

In our analysis asthma was more 
common among male children, which 
is in agreement with other studies 

significant difference between males 

and females [15]. The need for hospital 
admission was significantly greater for 
older children in our data, which is simi-

Rural dwelling children were more 
likely to develop asthma compared with 
urban children in our results, while in 
other studies there was higher preva-

can be explained by the fact that in 
developing countries such as Egypt en-
vironmental pollution is higher in rural 
regions due to factors such as smoke 
from agricultural burning and emis-
sions from brick factories. Exposure 
to pets is an important risk factor for 
asthma. However, in our study there 
was no statistical difference in the need 
for hospitalization for asthma between 
asthmatic children with or without in-
door animals. This is not consistent with 

smoking and exposure to outdoor dust 
and smoke were significant risk factors 
in the prevalence of asthma but had no 
significant effect on the need for hos-
pital admission in our study, whereas 
other studies showed that exposure to 
smoke increased the severity of asthma 
and the need for hospital admission 

study and others may be due to the 
small number of cases in our study, and 

Table 2 Risk factors for hospitalization in the study sample of children with asthma attending the outpatient clinic and 
emergency department in Sohag University hospital, Egypt (concluded)

Variable Home treatment
(n = 140)

Hospital treatment
(n = 38)

P-valuea

No. % No. %

Relieving factors

Oral bronchodilator 0.84

No 24 17.1 6 15.8

Yes 116 82.9 32 84.2

Inhaled bronchodilator 0.6

No 1 0.7 0 0.0

Yes 139 99.3 38 100.0

Prophylactic treatment 0.003

No 111 79.3 21 55.3

Yes 29 20.7 17 44.7
aChi-squared test was used for categorical factors and t-test for quantitative data. 

Table 3 Multiple regression analysis of risk factors for hospitalization in children 
with asthma attending the outpatient clinic and emergency department in Sohag 
University hospital, Egypt (n = 178) 

Variable aOR (95% CI) P-value

Presenting symptoms 0.002

Cough or dyspnoea 1

Both 11.2 (2.50–50.4)

Prophylactic treatment 0.01

No 1

Yes 2.94 (1.23–6.77)

Time of symptoms 0.01

Nocturnal 1

All day 2.82 (1.27–6.26)

aOR = adjusted odds ratio; CI = confidence interval.
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the small numbers hospitalized, which 
may have affected the likelihood of find-
ings significant differences.

In our study, children with positive 
family history of asthma were more 
likely to need hospital admission, 
which is similar to results of other stud-

of asthma was higher in children who 
suffered upper respiratory tract infec-
tions in our study, which is similar to 

significant relationship between this 
risk factor and the need for hospital 
admission.

Patients receiving prophylactic ther-
apy in our study were significantly more 
likely to need hospital admission. This 
finding is interesting as most other stud-
ies confirmed that prophylactic asthma 
therapy prevents severe asthma attacks 
and hence prevents hospital admission 

were done on Egyptian patients and 
there are a lack of studies examining 
the indicators of hospital admissions 
in an environment such as Egypt. Since 
more of our asthmatics lived in rural 
areas we can hypothesize that they were 
of lower socioeconomic status and 

therefore compliance with prophylactic 

achieve effective prophylactic therapy 
for asthma we need good compliance of 
patients, good commitment of parents 
and good education about the proper 
technique of taking therapy. These fac-
tors are mostly lacking in our local com-
munity in Egypt.

Dyspnoea was the most frequent 
symptom of acute exacerbation of 
asthma in our results. This is in agree-
ment with the study of Roesner and 

-
noea, dry cough and concomitant rhino-
conjunctivitis were the main presenting 
symptoms of asthma. There was no sta-
tistically significant difference between 
complaints of other allergies, e.g. eczema 
or hay fever, and the need for hospital 
admission in our study. This result is in 

However, some studies found that there 
was an association between the severity 
of the asthmatic attack and complaining 

Some limitations of the current 
study can be noted. These include: the 
small number of patients, which made 
the statistical analysis more difficult; 

collection of data from the children’s 
guardians and not from children them-
selves; the short duration of the study (6 
months) which was due to limitations 
of funding and time; and the lack of 
availability of respiratory function test-
ing to assess asthma severity.

Conclusions

According to our data, the prevalence of 
asthma in our locality was relatively low. 
Rural families with children suffering 
from asthma need a comprehensive 
educational and drug-optimizing pro-
gramme to prevent frequent asthma re-
lapses. Importantly, children presented 
with both cough and dyspnoea, those 

those on irregular or inappropriate pro-
phylactic treatment should have a low 
threshold for hospital admission. 
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Oral health behaviours in relation to caries and 
gingivitis in primary-school children in Tehran, 2008
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ABSTRACT The objectives of this cross-sectional study were to determine the prevalence of caries, severe caries and 
gingivitis in Tehran primary-school children and to analyse the relationship between children’s oral hygiene habits and 
prevalence of these oral health diseases. Data were collected on the oral hygiene habits of 1271 Tehran schoolchildren 
(637 boys, 634 girls) aged 9–13 years. Clinical examinations were performed to determine the decayed, missed and 
filled teeth (DMFT) and the presence of gingivitis. Total DMFT ≥ 1 was observed in 83.3% of children; 55.5% had tDMFT 
≥ 4 and 87.7% had ≥ 1 site affected by gingivitis. Dental visits of 48.2% of children were limited to toothache occasions 
and parents’ lack of belief in the importance of oral health was the most commonly cited reason (P ≤ 0.05). The source 
of oral health education had the strongest independent association with severe dental caries (OR = 2.35; 95% CI: 1.80–
2.60); dental flossing frequency was the strongest predicting factor correlated with gingivitis (OR = 3.51; CI: 1.46–8.44). 
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Comportements en santé bucco-dentaire associés aux caries et aux gingivites chez des enfants du primaire à 
Téhéran en 2008

RÉSUMÉ Les objectifs de la présente étude transversale étaient de déterminer la prévalence des caries, des caries 
sévères et des gingivites chez des enfants du primaire à Téhéran et d'analyser la relation entre les habitudes 
d'hygiène bucco-dentaire des enfants et la prévalence de ces maladies bucco-dentaires. Des données sur les 
habitudes d'hygiène bucco-dentaire de 1 271 écoliers de Téhéran (637 garçons, 634 filles) âgés de 9 à 13 ans 
ont été recueillies. Des examens cliniques ont été réalisés afin de repérer les dents cariées, absentes ou 
obturées (CAO) et la présence de gingivite. L'indice CAO global était supérieur ou égal à 1 chez 83,3 % des 
enfants, supérieur ou égal à 4 chez 55,5 % des enfants, et 87,7 % d'entre eux avaient au moins un site affecté par 
une gingivite. Pour 48,2 % des enfants, les visites chez le dentiste se bornaient à la prise en charge des douleurs 
dentaires. La méconnaissance des parents sur l'importance de la santé bucco-dentaire était la raison la plus 
fréquemment citée (P ≤ 0,05). La source de l'éducation bucco-dentaire était le facteur indépendant le plus 
souvent associé aux caries dentaires sévères (OR = 2,35 ; IC à 95 % : 1,80–2,60) ; la fréquence de l'utilisation du fil 
dentaire était le facteur prédictif le plus important corrélé à une gingivite (OR = 3,51 ; IC : 1,46–8,44). 
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Introduction

Dental caries is one of the common-
est chronic diseases with a varying 
occurrence pattern at a global level 
[1]. In most developed countries, the 
occurrence of dental caries is showing 

improvement can mainly be attributed 
to water fluoridation, oral health aware-
ness, lower frequency of cariogenic 

of preventive programmes 

Despite the declining rate of caries 

surveys still suggest a high prevalence of 
this disease in Middle-Eastern children 

have shown the rate of caries experience 
-

The mean decayed, missing and 
filled tooth surfaces (DMFT) index in 
Iranian primary-school children was 

Gingivitis is defined as reversible 
inflammation of gingival tissues charac-
terized by swelling, bleeding, change in 
normal colour, and often sensitivity and 

-
giene and dental plaque in gingivitis oc-

In contrast to many developed coun-

has been reported in Iranian children 
[9]. This has also been seen in Saudi 
Arabian studies investigating prevalence 

Attempts have been made in a num-
ber of countries to explain the associa-
tion between oral hygiene behaviours 
and oral health diseases in schoolchil-

invaluable in school-based oral health 
programmes, there appears to be no 
information available about Iranian 
children’s oral hygiene behaviour and 
its relationship with oral health diseases. 
Therefore the aims of the present study 

were to evaluate the prevalence of the 

gingivitis) in primary-school children 
and to analyse the relationship between 
oral health care habits of primary-school 
children and prevalence of caries and 
gingivitis.

Method

Population and sampling

old children studying in public primary 
-

proval for the study was obtained 
from the ethics committee of Shahid 
Beheshti University and the Ministry of 
Education. Sixteen primary schools in 

cluster random sampling. In the primary 
sampling stage, we selected 4 districts 
of Tehran city to be representative of 
urban Tehran primary schools. We 
contacted the responsible authorities 
of the Ministry of Education in each 
district to obtain their approval. At the 
time of study all schools in Tehran were 
segregated. Lists of primary schools for 
boys and girls were prepared for each 
district. Two male primary schools and 

were then chosen randomly, making up 
an overall total of 16 schools. 

After obtaining the consent of the 
school managers for participation in our 
survey, they were asked to distribute an 
informed consent form to parents of 
all the 4th and 5th grade students. The 
parents were given a week to complete 

-

phone number provided on the consent 
form and asked for further explanation 
about the nature and purpose of the 
study. The number of returned forms 

refused to participate, and 19 were ex-
cluded because they had filled out the 
questionnaires either improperly or left 
some items unanswered. Thus, our final 

and 694 girls). 

Oral health assessment:

Dental examinations were carried out 
in the classrooms under natural light 
and using disposable, plain, mouth 
mirrors and World Health Organiza-
tion (WHO) Community Periodontal 
Index (CPI) probes. A single dentist, 
whose caries and gingivitis diagnoses 
were compared to those of an expert 
(kappa statistics for intra-examiner vari-

examinations. DMFT was calculated 
-

sions were diagnosed as dental caries 
when a carious cavity was present on 
visualization. If there was any doubt, the 
CPI probe was used to explore the sur-
face. The surface was considered sound 
unless the probe point entered the 
cavity. Pits or fissures where the probe 
was caught were recorded only when 
there was additional visual evidence. No 
oral radiograph was taken and incipient 
caries were not recorded. The Löe and 
Silness gingival index was used to score 
gingivitis [14] on 6 surfaces (buccal 

Gingivitis was then computed as the 
number of affected sites. The children 
participating in the study were asked to 
complete an oral health questionnaire 
including multiple choice questions 
about the frequency of using dental 
floss, brushing and visiting a dentist. 
This questionnaire was designed based 
on a previous study [15]. It was trans-
lated into Farsi and back translated to 
check for accuracy. The translated ques-

schoolchildren and the wording was 
modified slightly accordingly. We also 
asked the participants about the form of 
topical fluoride they used and how they 

health habits were also included. The 
questionnaire was prepared in Farsi and 

who were not part of the main investiga-
tion. Where necessary, modifications 
were made to the questionnaire before 
the commencement of the main study. 
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were included in the study. Mean age 

of dental caries and the mean DMFT 
of the primary and permanent teeth 
among the children are presented in 
Table 1. The overall prevalence of den-

For the permanent teeth, prevalence 

and caries prevalence decreased with 
age in the primary dentition, while mean 
DMFT in the permanent dentition in-
creased with age.

Distribution of dental caries [total 
(t) DMFT ≥ 1], severe dental caries 
(tDMFT > 4) and gingivitis in relation 
to sociodemographic factors and oral 
hygiene behaviours are presented in 

the children in our sample had ≥ 1 sites 
affected with gingivitis. Mean tDMFT 

The proportion of untreated caries in 

There was a statistically significant 
difference between the sexes in the pro-
portion of children with caries, severe 
caries and gingivitis; with girls showing 

P ≤ 

Slightly less than half the children (n 

visits were limited to occasions when 

(P P
experience in these children were sig-
nificantly high. Accordingly, the last 
dental visit was mainly a result of having 

had significantly more dental caries (P 
P < 

most common reason for not visiting 
the dentist was the parents’ belief that 
their children’s dental problem was not 
serious. The next most common reason 
was the children’s own belief that their 
dental problem was not important. The 
children whose parents belief had pre-
vented them from visiting the dentist 
experienced significantly more dental 
caries (P P < 

reported that they never brushed their 
teeth; these children had significantly 
more dental caries (P
caries (P P < 

reported that their school health edu-
cators had taught them how to brush 

been taught to brush by their dentist. 
Children who learned how to brush 
from both their dentist and their health 

-
ute education session about “oral health 
and food choice” which was given after 
the examinations and the collection of 
the questionnaires.

Statistical analysis
All data were analysed and processed 
using SPSS
difference between several means per 
category in each independent variable, 
we performed 1-way analysis of vari-
ance (ANOVA). P
considered significant. 

To assess the association between 

caries, presence of severe caries, and 
gingivitis) and the independent vari-
able (oral health behaviours) the chi-
squared test and Fisher’s exact test were 

defined as dichotomous variables and 
children with more than 4 untreated 
decayed teeth were classed as having 
severe caries. Backward stepwise logistic 
regression was then used to determine 
variables that had an independent effect 

odds ratios were used to describe the 
impact of oral health behaviours on 
dental caries, severe caries and gingivitis. 

Results

Table 1 Prevalence of gingivitis and caries and mean dmft/DMFT in the primary and permanent dentition among Tehran 
schoolchildren aged 9–13 years, 2008

Age (years) No. Primary dentitiona,c 
(%)

dmft  
Mean (SD)

Permanent 
dentitionb,c (%)

DMFT  
Mean (SD)

Gingivitisc 
(%)

9 246 82.9 3.32 (3.10) 60.1 2.26 (2.10) 85.3

10 268 70.9 2.80 (2.61) 62.9 2.40 (2.60) 81.3

11 240 65.2 2.40 (2.89) 66.1 2.41 (2.21) 91.2

12 270 59.5 1.60 (1.67) 73.0 2.86 (2.50) 88.5

13 247 51.2 1.43 (1.84) 89.6 3.60 (1.26) 92.7

All 1271 65.9 2.30 (2.42) 70.2 2.70 (2.14) 87.7
aPrevalence of caries (decayed, extracted due to caries, and filled primary teeth).  
bPrevalence of caries (decayed, missing, and filled permanent teeth). 
cStatistically significant between age groups(P ≤ 0.05). 
dmft/DMFT = decayed, missing and filled teeth; SD = standard deviation.
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Table 2 Distribution of caries, severe caries and gingivitis among Tehran schoolchildren aged 9–13 years according to age, sex 
and oral hygiene behaviour, 2008

Factor Total No. Caries 
(tDMFT ≥ 1)

Severe caries  
(tDMFT > 4)

Gingivitis

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

Total 1271 1066 83.8 706 55.5 1115 87.7

Sex

Male 637 508 79.7
< 0.01*

320 50.3
< 0.01*

554 87.0
0.01*

Female 634 558 88.0 386 61.0 561 88.4

Age (years)

9 246 227 92.2

0.01*

110 44.7

0.03*

210 85.3

0.01*

10 268 220 82.0 187 69.7 218 81.3

11 240 201 83.7 133 55.4 219 91.2

12 270 217 80.4 120 44.4 239 88.5

13 247 201 81.3 156 63.1 229 92.7

No. of visits 
to dentist

Once/year 239 196 82.0

0.05*

122 51.0

< 0.01*

191 79.9

0.85
Twice/year 185 142 76.7 97 52.4 162 87.5

When I have 
toothache 612 536 87.6 372 60.8 562 91.8

Never 235 192 81.7 115 48.9 200 85.1

Reason for last visit 
to dentist

Toothache 756 650 85.9

< 0.01*

438 57.9

0.03*

691 91.4

0.80Check-up 293 244 83.3 155 52.9 239 81.5

Not visited 222 172 77.4 113 50.9 185 83.3

Reason for not 
visiting dentist

Parents did not 
think problem was 
serious enough 329 298 90.5

< 0.01*

200 60.7

0.10

311 94.5

0.01*

I did not think 
problem was 
serious enough 324 252 77.7 148 45.6 278 85.8

Afraid of dentists/
the treatment 144 121 84.0 76 52.8 127 88.1

Parents did not 
have time 140 104 74.2 81 57.9 130 92.8

Parents do not 
know any dentist 135 119 88.1 74 54.8 119 88.1

Parents do not have 
money 103 92 89.3 69 66.9 91 88.3

None 58 44 75.8 32 55.1 28 48.2

All of the above 38 36 94.7 26 68.4 31 81.5

Frequency of tooth 
brushing

Never 64 62 96.8

< 0.01*

60 93.7

< 0.01*

60 93.7

< 0.01*

2–3 times/ month 78 68 87.1 48 61.5 61 78.2

Once a week 147 139 94.5 118 80.3 131 89.1

2–3 times/week 270 235 87.0 169 62.5 248 91.8

Once/day 325 249 76.6 139 42.7 303 93.2

2+ times/day 387 313 80.8 172 44.4 312 80.6
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Table 2 Distribution of caries, severe caries and gingivitis among Tehran schoolchildren aged 9–13 years according to age, sex 
and oral hygiene behaviour, 2008 (concluded)

Factor Total No. Caries 
(tDMFT ≥ 1)

Severe caries  
(tDMFT > 4)

Gingivitis

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

Who taught you how 
to brush?

Teacher 138 125 90.5

0.11

84 60.9

0.01*

125 90.5

0.57

Classmate, school 
manager 14 13 92.9 7 50.0 14 100

Dentist 158 127 80.3 75 47.5 105 66.4

School health 
educator 604 457 75.6 301 49.8 537 88.9

No-one 307 301 98.0 209 68.0 294 95.7

Parents 17 15 88.2 14 82.4 16 94.1

Dentist & school 
health educator b 6 2 33.3 1 16.6 2 33.3

All but dentist & 
health educator b 27 26 96.2 15 55.5 22 81.4

Do you use fluoride in any 
form apart from toothpaste 
(tablet, mouth rinse)? c

No 1123 938 83.5

0.11

642 57.1

0.52

999 88.9

0.17
Yes and right 96 82 85.4 35 36.4 70 72.9

Yes and wrong 51 46 90.1 29 56.8 46 90.1

Tablet 1 0 0.0 0 0.0 0 0.0

Dental flossing frequency

Never 633 524 82.8

0.06

356 56.2

0.03*

597 94.3

0.02*

2–3 times/month 96 78 81.2 49 51.0 93 96.8

Once a week 97 80 82.5 41 42.3 91 93.8

2–3 times/week 37 27 73.0 19 51.4 22 59.4

Once a day 210 181 86.2 112 53.3 155 73.8

2+ times/day 85 71 83.5 52 61.2 52 61.1

Do not know what 
floss is 113 105 92.9 77 68.1 105 92.9

Do you use the mouth 
rinse that school provided? d

Yes 189 131 69.3

< 0.01*

44 23.3

< 0.01*

105 55.5

0.06

No 193 151 78.2 74 38.3 163 84.4

They did not give us 
this year 286 238 83.2 133 46.5 253 88.4

It is finished and I 
did not substitute it 603 546 90.5 455 75.4 594 98.5

It is finished and I 
substitute it 0 0 0.0 0 0.0 0 0.0

*Statistically significant at P ≤ 0.05. 
aFisher’s exact test was administered for the cells with less than 5 participants. 
bThis choice was added due to the children choosing more than one choice in replying to this question. 
cThis question was open ended in order to evaluate the application method of fluoride. The answers were read by a dentist and coded as: No = did not use fluoride 
in any form other than toothpaste; Yes and right = used fluoride and applied it appropriately; and Yes and wrong = used fluoride but the application method was 
inappropriate. 
dThe Iranian Ministry of health provides primary schools with mouth rinse each year. 
tDMFT = total decayed, missing and filled teeth
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educators were less likely to be affected 
by severe dental caries (P

More than two-thirds of our par-

any form other than toothpaste (Table 

use dental floss at all and slightly less 

substitute the mouth rinse that school 
had provided them after finishing it. 

To identify the factors contributing 
to the high prevalence of dental car-
ies, severe dental caries and gingivitis, 
multivariate analysis was performed 

-
ing an independently significant influ-
ence on occurrence of dental caries. 
For both severity of dental caries and 
gingivitis 4 factors emerged. Children 
who brushed their teeth once a week 
had almost 4 times the likelihood of 
experiencing dental caries and gingivitis 
compared to those who brushed their 

association between severe dental car-
ies and contributing factors was with 
the source of dental health education. 
Children who were not taught how to 
brush at all were more than twice as 
likely to experience severe dental caries 
as those who had been taught by their 
dentist. Likewise, children who did not 
have any idea what dental floss was 

experiencing gingivitis than the other 

Discussion

The fact that more than two-thirds of 
the children in our study suffered from 
dental caries and gingivitis, and that 
slightly more than half had severe dental 
caries merits consideration. As almost 

1 untreated decayed tooth, D was the 
major component of the tDMF score, 
indicating a high proportion of children 
in need of dental treatment.

We documented a higher mean 
DMFT compared to what was reported 

[16]. Part of this discrepancy could be 
ascribed to the different age groups 

study resided in Tehran and Isfahan, 
not Tehran only. However our find-

study investigating dental health care in 

the concerns of the Iranian National 
Ministry of Health about the increasing 
rate of caries prevalence among Iranian 

The Tehran school-children in our 
survey had a gingivitis prevalence of 

major cities in the Islamic Republic 
of Iran [5,9]. Gingivitis prevalence of 
our study population was however 
lower than that seen in Saudi Arabia 

than what Guile, al-Shammary and 
el-Backly reported [11]. Overall, and 
despite the slight differences in gingivi-
tis prevalence in Middle-Eastern coun-
tries, there is still a higher prevalence 

condition necessitates the implemen-
tation of immediate therapeutic and 
preventive policies.

Multivariate analysis suggested that 
prevalence and severity of caries are 
affected by a number of oral health fac-
tors. Among these, lack of oral health 
education and infrequent tooth brush-
ing were shown to have the strongest 
independent associations with severity 
and prevalence of dental caries, respec-
tively. Also our results further suggested 
that using dental floss two or more 
times a day exerted an independent 
effect on prevention of gingivitis. Tooth 
brushing mode and frequency have 
been previously shown to alternatively 
influence caries severity and prevalence 

of oral health education to be the most 
effective factor in increasing the car-
ies severity. This is simply explainable 
by knowing that children’s mode of 
brushing is directly under the influence 

-
ity of study population reported they 

had learned brushing from their school 
health educator. In contrast, only 6 chil-
dren reported that they were taught 
how to brush both from their dentist 
and their school health educators. Not 
surprisingly, among these children car-
ies, severe dental caries and gingivitis 
prevalence were lowest among all. 

Tehran’s water supply is not fluori-
dated, and according to the American 
Academy of Pediatrics children residing 
in the communities with non-fluoridat-
ed drinking water are recommended to 
be given routine fluoride supplements 

-
ride tablets as an auxiliary source, and 

benefited from using mouthwashes 
with an appropriate method of ap-
plication. This is an indicator that oral 
health education and intervention is 
necessary to establish correct oral health 
behaviour in this age group. The need 
for education is emphasized further 

the children did not have any idea about 
dental floss. 

An association between caries sever-
ity and age, frequency of dental visits 
and frequency of brushing, although 
significant in bivariate analysis, failed 
to emerge in the multivariate model. 
Since these variables were proved 
to be strongly associated with caries 
prevalence, their effect could have been 
mediated through the effects of other 
variables such as sex, nutritional habits 
and oral health behaviours of the par-
ticipants. Also, for frequency of dental 
visits, the effect could be influenced by 
the fact that the majority of our study 
population reported their dental visits 
to be limited to relief care instead of 
routine care or check-ups. The lack of 
relationship between sex and gingivitis 
in multivariate analysis, despite a signifi-
cant relationship in the bivariate model, 
could also be the result of other interfer-
ing variables such as the difference in 
commitment to oral health behaviours 

nutritional habits, frequency of brushing 
and application of fluoride and mouth 
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Table 3 Predictors of caries, severe caries and gingivitis from multivariate logistic regression modelsa

Factor Caries  
(tDMFT ≥ 1)

Severe caries  
(tDMFT > 4)

Gingivitis

OR (95% CI) OR (95% CI) OR (95% CI)

Sex: male/female 1.85 (1.36–2.51) 1.76 (1.31–2.37)

Age: < 11/≥ 11 (years) 0.672 (0.49–0.91) 0.48 (0.32–0.73)

No. of visits to dentist

Twice a year/Toothache occasions 1.59 (1.01–2.52)

Twice a year/Never 1.55 (1.03–2.34)

Reason for not visiting dentist

None/Afraid of dentist or treatment 1.34 (1.14–1.86) 0.45 (0.20–0.89)

None/I didn’t think my dental trouble was 
serious enough 1.43 (1.20–1.92)

Frequency of tooth brushing

More than twice a day/once a week 2.72 (1.20–6.17) 2.87 (1.06–8.25)

More than twice a day/2–3 times a week 0.02 (0.01–0.15)

Who taught you how to brush

Dentist/No-one 2.35 (1.80–2.65)

Frequency of flossing 

More than twice a day/Never 1.82 (1.02–2.51)

More than twice a day/Don’t know what 
dental floss is 3.51 (1.46–8.44)

Do you use the mouth-rinse that school has 
provided?

Yes/No 1.70 (1.03–2.81)

Yes/They did not give it out this year 1.44 (1.24–3.29) 1.93 (1.21–3.06)

Yes/It is finished and I did not substitute it 1.73 (1.10–2.72)
aResults are shown for variables with statistically significant association with ≥ 1 outcomes in the backward stepwise logistic regression model.  
tDMFT = totaldecayed, missing and filled teeth; CI = confidence interval; OR = odds ratio.

rinse could also serve as overwhelming 
factors. 

During this investigation we faced 
this limitation that children may over-
report their dental hygiene knowledge, 
attitudes and habits. In order to over-
come this problem, we assured the 
children that their responses were con-
fidential and would not influence their 
marks. The children had also received 
a demonstration on how to answer 
our multiple choice questions even 
though the 4th and 5th grade students 
are quite familiar with this type of ques-
tions.

This study showed a high prevalence 
of dental caries and gingivitis. This situ-
ation, along with the inadequate dental 
health services available for children 
demonstrates the necessity for urgent 
intervention both in terms of thera-
peutic and preventive policy makings. 

Asking school health educators to have 
a more active role in dental health edu-
cation and also educating parents about 
their children’s oral health could be a 
first step towards oral health promo-
tion. As suggested by Saied-Moallemi 
et al., better oral self-care among Iranian 
mothers is reflected in better oral health 
status and behaviour of their children 

-
tially play a significant role in children’s 
oral health, which should be taken into 
account in developing oral health pro-
grammes. 

International health-promoting 
school programmes have suggested 
schools as a unique environment for 
development of regular oral health prac-

-

should also be taken into account in 
order to benefit from the school setting 

as a platform to promote oral health 
care.
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Treatment outcomes of various types of tuberculosis 
in Pakistan, 2006 and 2007
A.A. Chughtai,1 C.R. MacIntyre,2 Y.A. Wang,3 Z. Gao 2 and W. Khan 4

ABSTRACT Measuring treatment outcome is important for successful tuberculosis (TB) control programmes. The 
purpose of this study was to examine the outcomes of various types of TB cases registered in Pakistan over a 2-year 
period and compare those outcomes among the different provinces and regions of the country. A retrospective, 
cohort study was conducted in which TB treatment outcome reports were reviewed. Of the 349 694 pulmonary 
TB cases registered in Pakistan during 2006 and 2007, 309 154 (88.4%) were treated successfully. Treatment 
success was significantly higher in new smear-positive cases and lower in retreatment cases. Among the provinces 
and regions, treatment success was significantly higher in 4 out of 8 provinces. Treatment success needs to be 
improved, particularly in retreatment cases. The national TB control programme should review the provincial 
and regional programmes and learn lessons from well-performing programmes. Patient factors that may affect 
the treatment outcome should be also studied.
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Résultats thérapeutiques pour les différents types de tuberculose au Pakistan en 2006 et 2007

RÉSUMÉ Mesurer les résultats thérapeutiques est important pour la réussite des programmes de lutte 
antituberculeuse. L'objectif de la présente étude était d'évaluer les résultats thérapeutiques des différents types 
de cas de tuberculose enregistrés au Pakistan au cours d'une période de deux ans et de comparer ces résultats 
avec ceux des différentes provinces et régions du pays. Une étude de cohorte rétrospective a été menée au cours 
de laquelle les rapports sur les résultats de traitement de la tuberculose ont été examinés. Sur les 349 694 cas de 
tuberculose pulmonaire enregistrés au Pakistan en 2006 et 2007, 309 154 (88,4 %) ont été traités avec succès. 
Le taux de guérison était nettement supérieur pour les nouveaux cas à frottis positif et inférieur pour les cas de 
retraitement. En outre, au niveau des provinces et des régions, il était nettement plus élevé dans 4 des 8 provinces. 
Le taux de guérison doit être amélioré, notamment pour les cas de retraitement. Le programme national de lutte 
antituberculeuse devrait revoir les programmes dans les provinces et les régions et tirer les enseignements des 
programmes performants. Les facteurs concernant le patient qui pourraient affecter les résultats du traitement 
doivent aussi être étudiés.
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Introduction

Tuberculosis (TB) is one of the 
major public health problems in Pa-
kistan. The country ranks 6th among 
the high-burden TB countries and 

in the Eastern Mediterranean Region. 
The incidence of smear-positive TB 

[1]. The Pakistan national TB control 
programme (NTP) adopted the World 
Health Organization (WHO) DOTS 

and TB was declared a national emer-

made to expand partnerships and bring 
all stakeholders on board in order to 
control this disease more effectively. 
In line with Millennium Development 
Goals the case detection rate for new 
smear-positive cases increased from 

treatment success rate (TSR) has also 

Measuring treatment outcome is 
always important for successful TB 
control programmes. Although many 
factors affect the successful outcome 
of TB treatment, the type of TB is the 
most important predictor of treatment 
outcome. The TSR is low in multi-drug 
resistant and other retreatment TB cas-
es, including cases of relapse, treatment 
after failure and treatment after default. 
Studies also show that the chances of 
being cured reduces as sputum grad-
ing increases [5] and this is particu-
larly significant in retreatment cases [6]. 
TSRs are considered good in DOTS 

compliance is usually higher in females 

also assessed on the basis of treatment 

regions [16]. In most of these studies, 
the TSR and cure rate increased over 

 In this national study in 
Pakistan the outcome of TB cases reg-

the basis of the time period, types of TB 

Methods

Study design
A retrospective cohort study was con-
ducted to evaluate the factors associated 
with the outcome of TB cases registered 
in Pakistan. TB treatment outcome 
data of all provinces and regions was 
included in this study.

Data collection
TB case finding and treatment outcome 
reports were reviewed and all patients 

-

extra pulmonary. As the NTP does not 
declare the outcome of extrapulmonary 
cases only pulmonary TB cases were 
included in this study.

The NTP uses the WHO’s rec-
ommended recording and reporting 
system for TB surveillance. The WHO 
has developed a set of tools and these 
have been recently revised through a 
consultative process [19]. The NTP 
has adopted these revised recording 
and reporting tools, with some minor 
modifications, in the local context. The 
NTP has a set of nationally agreed no-
menclature and definitions for various 
treatment outcomes of the TB patients. 
The definitions used in the programme 
are compatible with international rec-
ommendations. We used the standard 
treatment outcomes: cured, treatment 
complete, died, treatment failure, de-
faulted and transferred out.

The data were analysed by type 
of TB case (new smear-positive, new 
smear-negative, relapsed, treatment af-
ter failure and treatment after default), 

Jammu and Kashmir Province (AJK), 
Balochistan, Federally Administered 
Tribal Areas (FATA); Northern Areas 
(NA), North-West Frontier Province 
(NWFP), Punjab, Sindh and the Fed-
eral TB control centre].

Ethical issues

Ethical clearance was obtained from the 
human research ethics advisory panel 
of University of New South Wales, 
Australia. Permission was sought from 
the NTP in the Ministry of Health, 
Pakistan, to use de-identified TB data 
for this study.

Data entry and analysis

The TB treatment outcome data of all 
districts was entered into SPSS, version 

-
rors and missing values. Means and fre-
quencies were used for the description 
of various variables. Logistic regression 
was used to estimate the odds ratios 

-
vals (CI), with the TB treatment result 
as an outcome. First, univariate analyses 
were performed to examine the effect of 
each variable on the different outcomes 
of TB. Then multivariate logistic models 
were constructed; in the Punjab prov-
ince, new smear-positive TB cases and 

In all statistical tests, P
considered significant.

Results

(Table 1). A significant variation was 
seen in the type of TB cases registered in 
different provinces and regions. 
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Of the total cases registered dur-

-
ment successful (Table 1). Cure and 
treatment completion rates were high 
in new TB cases and low in retreatment 
cases (relapsed, treatment after failure 
and treatment after default). Death, 
failure and default rates were high in 
retreatment cases. 

Univariate analysis showed a high 
TSR in smear-positive cases compared 

less likely to be treated successfully than 

-
ment cases, TSRs were lowest for the 

-

 
Compared with Punjab province, more 
cases were successfully treated in the 

In Baluchistan, Sindh and the Federal 
TB centre, the outcome was poor when 

The death rate was significantly 
lower in new smear-negative cases 

Punjab, more patients died in AJK (OR 
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After multivariate analysis with ad-
justment for the type of TB and the 
year of registration there were no major 
changes in the ORs.

Discussion

Declaring treatment outcomes is im-
portant for monitoring the quality of 
case management and the progress of 
TB control programmes. Data from 

study. The treatment outcome was 

The TSR of new smear-positive cases 

Pakistan showed that the TSR of re-

It is also interesting to note that the 
NTP was in the DOTS expansion 

this rapid DOTS expansion, the TSR 

Some other studies also showed that 
the DOTS population coverage had 
a significant effect on the overall TSR 
and countries with full DOTS coverage 

Treatment outcome is generally 
poor in retreatment TB cases [1], par-
ticularly in cases of treatment after fail-

the outcome of retreatment cases in our 
study was poorer than smear-positive 
cases. Among the retreatment cases, 
we found that successful outcome was 
worse for the cases of treatment after 

smear-positive cases and this was mainly 
due to the high default rate in other types 
of TB cases. New smear-positive cases 
are usually more severe than smear-neg-
ative cases, but less severe than retreat-
ment cases. This may be a reason for the 
high number of deaths in retreatment 
cases compared with smear-positive 
cases. Among the retreatment cases, 
more cases of treatment after failure 

results also highlight the possibility of 
drug resistance among treatment after 
failure cases who are sputum smear-
negative at the start of treatment and be-
come smear-positive during the course 
of treatment. Failure to treat in category 

includes smear-positive relapses, failure, 

Table 2 Multivariate analysis of treatment success rates among registered cases of pulmonary tuberculosis (TB) in Pakistan 

Variable Treatment success Univariate analysis Multivariate analysisb

Yes No

No. % No. % OR 95% CI OR 95% CI

Type of TB

New smear-positivea 137 617 89.6 15 973 10.4 1.00 – 1.00 –

New smear-negative 161 679 88.1 21 769 11.9 0.86 0.84–0.88 0.89 0.87–0.91

Relapsed 5 726 83.7 1 113 16.3 0.60 0.56–0.63 0.56 0.53–0.60

Treatment after failure 940 72.5 356 27.5 0.30 0.27–0.34 0.33 0.29–0.38

Treatment after default 3 192 70.6 1 329 29.4 0.28 0.26–0.30 0.28 0.26–0.30

Year

2006a 132 316 86.4 20 747 13.6 1.00 – 1.00 –

2007 176 838 89.9 19 793 10.1 1.34 1.32–1.37 1.35 1.32–1.38

Province

AJK 5 851 94.9 312 5.1 2.21 1.98–2.50 2.24 2.00–2.51

Balochistan 10 657 88.6 1 376 11.4 0.92 0.86–0.97 0.89 0.84–0.95

FATA 4 641 92.3 385 7.7 1.42 1.28–1.58 1.46 1.31–1.62

NA 3 241 96.8 108 3.2 3.55 2.93–4.30 3.56 2.94–4.32

NWFP 38 115 92.8 2 973 7.2 1.51 1.46–1.58 1.52 1.46–1.58

Punjaba 178 838 89.4 21 162 10.6 1.00 – 1.00 –

Sindh 62 128 85.4 10 606 14.6 0.70 0.68–0.71 0.71 0.70–0.73

Federal TBC 5 683 61.1 3 618 38.9 0.18 0.18–0.19 0.19 0.18–0.20
aReference category.  
bIn the multivariate analysis, all variables in the univariate analysis were considered. 
AJK =Azad Jammu and Kashmir region; FATA = Federally Administered Tribal Areas; NA = Northern Areas; NWFP = North-West Frontier Province; TBC = TB control 
centre. 
OR = odds ratio; CI = confidence interval.
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treatment after default and other smear-
positive patients who have received 
anti-TB treatment for more than 1 
month without being registered). Con-
sequently, it would appear that there 
are more chances of drug resistance in 
these cases. These cases must be offered 

TB drugs from the beginning of treat-
ment. The Pakistan NTP is using an 

-
zid and ethambutol, in the continuous 
phase of category 1 cases (this includes 
new cases of pulmonary TB, whether 
smear-positive or -negative, extrapul-
monary TB and other smear-negative 
and extrapulmonary patients). Studies 
have shown that a 6-month regimen, 
which contains rifampicin, has a good 
outcome and low relapse rate. Treat-
ment failure and relapse is more com-

Most high-burden TB countries have 

already shifted to the 6-month regimen 
containing rifampicin. It is therefore 
important to evaluate the efficacy of the 

rifampicin in Pakistan and, importantly, 
consider the 6-month regimen, which is 
more effective.

As a whole, the TSR was good in 
most of the regions except Sindh prov-
ince and the Federal TB centre. Com-
pared with Punjab, more cases were 
successfully treated in NA, AJK, NWFP 
and FATA. In Baluchistan, Sindh and 
the Federal TB centre, the outcome was 
poor compared with Punjab. The main 
reason for the low success rate seemed 
to be the high number of default cases. 
The population of the provinces, so-
cioeconomic status and security situa-
tions are important factors to consider, 
as these can affect the default rate. At 

most populous province and contains 

half of the population of the Pakistan. 
The default rate was low in NA, AJK 
and FATA, presumably because the 
population is very low compared with 
Punjab. The population of NA is around 
1 million and of FATA and AJK around 

order situation and low socioeconomic 
status may be a cause of high default 
rates. Both factors exist in Baluchistan, 
where the law and order situation is 
very poor and socioeconomic status is 
also low. The high default rate in Sindh 
is not easy to explain and the NTP 
should explore the reasons for this phe-
nomenon. The Federal TB centre is a 
specialized TB institution, affiliated with 
the Federal government, and caters for 
cases not only from the Federal capital 
but also from neighbouring districts. 
As the Federal capital is not included in 
any province and region, the data were 
collected separately. The TSR was low 

Table 3 Multivariate analysis of death rates among registered cases of pulmonary tuberculosis (TB) in Pakistan 

Variable Died Univariate analysis Multivariate analysisb

Yes No

No. % No. % OR 95% CI OR 95% CI

Type of TB

New smear-positivea 3 819 2.5 149 771 97.5 1.00 – 1.00 –

New smear-negative 3 851 2.1 179 597 97.9 0.84 0.80–0.88 0.87 0.83–0.91

Relapsed 271 4.0 6 568 96.0 1.62 1.43–1.83 1.59 1.40–1.81

Treatment after failure 63 4.9 1 233 95.1 2.00 1.55–2.59 1.88 1.45–2.42

Treatment after default 188 4.2 4 333 95.8 1.70 1.46–1.98 1.68 1.45–1.95

Year

2006a 3 926 3.0 149 170 97.0 1.00 – 1.00 –

2007 4 266 2.0 192 365 98.0 0.996 0.995–0.997 0.83 0.79–0.87

Province

AJK 234 3.8 5 929 96.2 1.69 1.47–1.93 1.65 1.45–1.89

Balochistan 440 3.7 11 593 96.3 1.62 1.47–1.92 1.57 1.42–1.74

FATA 104 2.1 4 922 97.9 0.90 0.74–1.14 0.88 0.72–1.07

NA 69 2.1 3 280 97.9 0.90 0.76–0.88 0.96 0.76–1.22

NWFP 773 1.9 40 315 98.1 0.82 0.76–0.88 0.78 0.73–0.85

Punjaba 4 575 2.3 195 425 97.7 1.00 – 1.00 –

Sindh 1 993 2.7 70 741 97.3 1.20 1.14–1.27 1.13 1.07–1.19

Federal TBC 4 0.0 9 297 100.0 0.01 0.007–0.05 0.02 0.007–0.05
aReference category.  
bIn the multivariate analysis, all variables in the univariate analysis were considered. 
AJK =Azad Jammu and Kashmir region; FATA = Federally Administered Tribal Areas; NA = Northern Areas; NWFP = North-West Frontier Province; TBC = TB control 
centre. 
OR = odds ratio; CI = confidence interval.
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and this may be due to poor case reten-
tion and a high default rate. Patients 
often come to the centre from remote 
areas and once they start improving 
they do not return. Interestingly, AJK 
had a good TSR but had a significantly 
higher number of deaths than other 
provinces. Although deaths were also 
lower in FATA and NA, this was not 
significant. Unfortunately, the causes of 
death cannot be assessed through the 
outcome data, as individual TB patients’ 
data are required for this purpose.

According to our knowledge, this 
was the first study in Pakistan to evaluate 
the outcome of TB on the basis of types 
and regions. Nevertheless it also had 
some unavoidable limitations. Firstly, 
we were restricted to using TB patients’ 
outcome reports. As individual patient 
data was not used in this study, many 
other variables which may also affect 
the treatment outcome—for example 
age, sex, sputum status and duration of 
symptoms—could not be accessed. 
Secondly, there was the possibility of 
misclassification, for example, patients 
were categorized as new or retreatment 
cases on their history of previous treat-
ment. If patients are not categorized 

properly, there is a greater chance of 
unfavourable outcomes. Thirdly, the 
causes of deaths and default were not 
given in outcome reports and death 
and default are the main reasons for low 
treatment success. It is particularly im-
portant to know whether patients died 
due to TB or to other reasons. Fourthly, 
drug susceptibility and HIV status was 
not routinely tested before the start of 
treatment and this may have affected 
the outcome of TB. Finally, these data 
were mainly obtained from the public 
sector, as very few private providers sent 
data to the NTP. The NTP has recently 

-
ship ventures to involve the private sec-
tor in DOTS.

Conclusion

We found that the treatment outcome 
was generally high for new TB cases 
(smear-positive and smear-negative) 
and low for retreatment cases (relapsed, 
treatment after failure and treatment 
after default). Ways to improve TB case 
management need to be investigated 
to reduce the chances of recurrence 
and treatment failure, particularly in 

retreatment cases, perhaps by adopting 
the 6-month short-course regimen. The 
treatment outcome also varied among 
different provinces and regions. The 

regional programmes and learn lessons 
from well-performing programmes. 
Defaulting from treatment was linked 
to poor outcomes in some areas. 
Causes of the high death rate in AJK 
and Baluchistan need to be explored 
and contributing factors addressed 
promptly. It is also essential to conduct 
further studies to assess the effect of 
other patient variables on the outcome 
of TB treatment.
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Interchangeability between paracetamol tablets 
marketed in Palestine. Is there a quality reason for a 
higher price?
A. Zaid,1 T. Rinno,2 N. Jaradat,1 S. Jodeh 2 and S. Khammash 1

ABSTRACT The objective of this study was to evaluate the quality of 10 commercial paracetamol products 
available on the Palestinian market. We carried out a survey on the price of all paracetamol tablet products and 
assessed their quality. To assess quality, all products were examined visually for their organoleptic properties, 
tested for weight uniformity, friability, disintegration, and dissolution profile, and assayed for paracetamol 
content. All imported products were 2 to 3 times more expensive than the locally produced generic products. 
Based on our testing procedure, all paracetamol products were equivalent to the innovator product except for 1 
imported product which fell below the approved specifications developed for the innovator product. Although 
the majority of generic products met the dissolution specification requirement that 80% of the drug must dissolve 
in 30 minutes, 1 generic product failed. These results demonstrate that generic paracetamol tablets produced by 
local manufacturers are often comparable in vitro to the innovator product and have lower costs.

1College of Pharmacy; 2Chemical Biological and Drugs Analysis Center, Najah University, Nablus, Palestine (Correspondence to A. Zaid: anzaid@
najah.edu, zaid_n52@hotmail.com).
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Interchangeabilité des comprimés de paracétamol commercialisés en Palestine. Une raison qualitative peut-elle 
expliquer les différences de prix ?

RÉSUMÉ L'objectif de la présente étude était d'évaluer la qualité de dix produits de paracétamol commercialisés 
sur le marché palestinien. Nous avons mené une enquête sur le prix des comprimés de paracétamol et avons 
évalué leur qualité. Pour évaluer leur qualité, tous les produits ont été examinés visuellement pour leurs propriétés 
organoleptiques, analysés pour l'uniformité en matière de poids, de friabilité, de désintégration et de dissolution. 
Le dosage en paracétamol a également été mesuré. Tous les produits importés étaient deux à trois fois plus chers 
que les génériques produits localement. Selon notre procédure d'évaluation, tous les produits de paracétamol 
étaient équivalents au produit innovateur, à l'exception d'un produit importé dont les propriétés n'étaient pas 
conformes aux spécifications prévus dans les approuvées pour le produit innovateur. Tous les produits génériques 
sauf un étaient conformes à l'exigence de dissolution spécificateurs selon laquelle 80 % du comprimé doit être 
dissous en 30 minutes. Ces résultats révèlent que les comprimés de paracétamol génériques produits par des 
fabricants locaux sont souvent comparables in vitro au produit innovateur et moins chers.
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Introduction

Paracetamol (acetaminophen) is one of 
the most popular and most widely used 
analgesic and antipyretic drugs [1]. It is 
well absorbed from the proximal small 
intestine and is not subject to significant 
first-pass metabolism in the liver. Its oral 

cheap and readily available as an over-
the-counter preparation. Therefore, it 
ranks as one of the most commonly 
used analgesic medications in Palestine. 

are available on the Palestinian pharma-
ceutical market, and this will probably 
increase in the future as manufacturers 
watch prescriptions for paracetamol 
increase. Nine of these products are 
generic and 1 is the innovator product.

The marketing of generic drug prod-
ucts registered by national drug agencies 
in developing countries has its atten-
dant problem of ascertaining quality to 

In fact, all generic products for an active 
pharmaceutical ingredient should show 
comparable clinical responses, espe-
cially when compared with the original 
brand [4,5]. Accordingly, drugs having 

be analysed for biopharmaceutical and 
chemical equivalence to ascertain their 
interchangeability. This analysis ensures 
that any of the generic products can 
be used interchangeably, especially 
when some of these products are locally 
manufactured. 

It has been observed that most lo-
cally manufactured generic products are 
less expensive than imported products. 
Accordingly, this may raise the suspi-
cion of non-equivalent performance. 
According to the guidelines of regu-
latory agencies such as the Food and 
Drug Administration, the prediction of 
the in vivo bioavailability of drugs from 
an oral solid dosage form depends on 
its in vitro dissolution profile [6]. Dis-
solution testing of drug products plays 
an important role as a quality control 

tool to monitor batch-to-batch consist-
ency of drug release from a dosage form 
and as an in vitro surrogate for in vivo 

To assess out hypothesis, we sur-
veyed the prices of the all paracetamol 
tablet products in the Palestinian mar-
ket (generic and branded). We then 
checked several quality control param-
eters such as organoleptic characteris-
tics, uniformity of weight and content, 
friability, hardness, disintegration and in 
vitro dissolution of all paracetamol tablet 

available on the Palestinian pharmaceu-
tical market were interchangeable. 

Methods

The study was carried out in March 
 

Control, An-Najah National University, 
Nablus, Palestine.

Chemicals
Before starting the study, the Palestin-

edition) [9] were consulted to deter-
mine the brands which are currently 
available on the market. Paracetamol 
products having a label strength of 

pharmacy in Nablus city in Palestine. 
All tests were performed within prod-
uct expiry dates. 

Paracetamol powder was supplied 
by Jerusalem Pharmaceutical Com-
pany (Ramallah, Palestine). Monobasic 
potassium phosphate and potassium 
chloride were purchased from Merck, 
Germany. Methanol was of analytical 
grade and was purchased from Labscan, 
Ireland. High-performance liquid chro-
matography (HPLC)-grade water was 
used throughout the work (Labscan, 
Ireland). Simulated gastric fluid was 

volume using distilled water.

Instruments
The HPLC system (Isocratic manual 

-

Schimadzo, Tokyo) was used for the 
analysis and quantification of par-
acetamol in the sample. Separation 

-
stadt, Germany) column. Table 1 sum-
marizes the analytical parameters used 
in this study. An electronic balance was 
used for weighing (A&D Company 
Limited, Tokyo, Japan). Friability was 

tester (Pharma Test, Hainburg, Ger-

was used for disintegration testing and 

Pharma Test) was used for drug release 
testing.

Evaluation of organoleptic 
properties of paracetamol 
tablets
The shape, colour and presence of black 
spots or breached edges of all tablet 
products were examined visually. 

Evaluation of physicochemical 
properties of paracetamol 
tablets
To assess weight uniformity, tablets 
of each brand were weighed individu-
ally. The percentage deviation of the 
individual tablets from the mean was 
determined according to compendial 
requirements of the United States Phar-

Tablet strength was evaluated by the 

to evaluate the resistance of uncoated 
tablet upon exposure to mechanical 
shock or attrition. For friability, twenty 
tablets of each paracetamol product 
were weighed and subjected to abra-

-

The disintegration time of paraceta-
mol tablets was determined according 
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dissolution profiles of the different 
paracetamol product tablets were gen-
erated from the graph using Microsoft 
Office Excel. 

Results

-
tinian pharmaceutical market. These 
were classified into imported and locally 
produced products and they were ana-
lysed for price. The results show a sizable 

groups, with the imported products be-

The visual inspection of local and 
imported products showed no sign of 
defects in all tested tablets. 

Weight uniformity of tablets was 
attained by all tested products with 

-

friability results were within the phar-
macopeial limits (a maximum loss of 

-
say of the local products was in con-
formity with the USP requirement, 

of the imported products was in the 

all paracetamol tablets was within the 
pharmacopoeial limits, ranging from 

(imported). The highest disintegration 
time (9 min) was observed for product 
F, which is an imported product. Tablet 

(F) failing the test. The dissolution data 
are presented in Table 4.

to the procedure reported in the USP 

each of the 6 tubes of the basket and the 
disintegration apparatus was operated 

end of the time limit specified in the 
USP (15 minutes for uncoated tablets 

of the tablets should disintegrate com-

The amount of paracetamol in each 
tablet was determined according to the 

weighed and finely powdered, then 
an accurately weighed portion of the 

of acetaminophen, was transferred to a 

of mobile phase was added, the mixture 

for about 5 min, diluted with mobile 
phase to volume, and mixed. A por-
tion of this solution is passed through 

The clear filtrate was injected into the 
HPLC system. Equal volumes (about 

standard (paracetamol RS USP) and 
the assay preparation were injected 
separately. The major peaks were meas-
ured and the quantity of paracetamol 
calculated (Table 1).

Dissolution test
In vitro dissolution studies were car-
ried out using a dissolution apparatus 

Hainburg, Germany) at a paddle 

paracetamol product were used for 
the dissolution study. The dissolution 

all dissolution experiments, 5 mL of the 
dissolution sample was withdrawn and 
replaced with an equal volume of fresh 

intervals. The amount of paracetamol 
in the samples was determined using 

Table 2 Price (per 20 tablets) of paracetamol products available on the Palestinian 
market, 2011

Source Parcetamol product Price (US$)

Local A 1.47

B 1.47

C 2.00

I 1.47

E 1.47

J 1.47

Imported F 3.00

G –a

H 3.20

E 4.11

D 4.11
aReceived as gift from the United Nations Relief & Works Agency.

Table 1 Summary of high-performance liquid chromatography parameters for 
paracetamol assay 

Parameter Specification

Column 250 mm × 4.0 mm, 5 m (Lichro CART 250-4, Lichrospher 100)

Flow rate 1.0 mL/minute

Injection volume 20 μL

Wavelength 243 nm

Mobile phase Water:methanol (3:1)
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Discussion

According to local community phar-
macists and physicians (personal com-
munication), patients usually prefer 
imported medications believing that 
these are better manufactured and have 
superior activity and safety compared 
with the locally manufactured products. 
These patients pay a higher price for 
imported products despite the poor 
economic circumstances of many of 
them. Pharmacists and physicians also 
have this belief and sometimes encour-
age patients to buy the imported prod-
ucts (personal communication). The 
objective of this study was to survey 
paracetamol tablet products present 
on the Palestinian market according to 
their price and to evaluate their qual-
ity according to pharmacopeial and 
non-pharmacopeial standards in order 
to identify the products that are inter-
changeable. The Palestinian Ministry 
of Health and the Department of Drug 
Control and Registration are the regula-
tory authorities that grant marketing 

authorization for branded and generic 
drug products. According to the current 
regulation [11], a product has to satisfy 
the compendial requirements for safety, 
purity and quality according to either 
the USP or the British Pharmacopeia. 
Additionally, a bioequivalence study 
is required to show that the generic is 
bioequivalent to the brand name drug 
according to the USA Food and Drug 
Administration and the European 

-
tinian regulatory authorities recognize 
and accept properly conducted studies 
performed in vitro to support in vivo 
data.
All paracetamol tablet products were 
assessed for general organoleptic prop-
erties and any sign of imperfections. In 
fact, these characteristics are essential 
for consumer preference and batch-
to-batch uniformity. The visual inspec-
tions showed that no differences were 
observed between the tested products. 

The weight uniformity determina-

products gave values that comply with 

the USP specification for uncoated tab-

the mean value. A variation beyond the 

tablets) [11] indicates unacceptable 
pharmaceutical products. 

Another important pharmacopoeial 
parameter to ascertain the quality of a 
dosage form is the drug content. Here, 
a clear difference was observed between 
local and imported products. In fact, 
all local produced paracetamol tablets 
were in conformity with the USP for 

imported products showed low content 
of paracetamol on the lower accepted 

G respectively. 
In regard to tablet strength, all the 

tested products passed the friability 
test demonstrating that these products 
do not lose paracetamol during the 
transportation or handling process. But 
high tablet strength should not com-
promise disintegration in the stomach: 
tablets should disintegrate within the 
time limit prescribed by the USP, es-
sential for achieving immediate drug 
absorption. The dissolution of the drug 
from oral solid dosage forms is neces-
sary for drug bioavailability, especially 
for sparingly water soluble drugs such 
as paracetamol. For this reason, dis-
solution studies can give an idea of the 
amount of drug available for absorp-

Drugs with poor dissolution profiles 
will not be sufficiently available in the 
body system to produce the desired 

dissolution profile of all but 1 of the 
brands we tested in simulated gastric 
fluid was comparable. More precisely, 

Table 3 Comparison of test parameters for 10 paracetamol tablet products on the Palestinian market, 2011

Parameter Product

A B C D E F G H I J

Average weight (mg) 552 543 634 598 607 545 627 541 554 550

Friability (% loss of weight) 0.20 0.30 0.19 0.08 0.10 0.40 0.34 0.12 0.15 0.20

Assay (%) 98.7 102.5 101.0 101.2 99.6 90.8 92.6 98.9 99.1 95.6

Table 4 Dissolution profile data of all paracetamol tablet products available on the 
Palestinian market, 2011

Paracetamol 
product

% released at

5 min 10 min 15 min 20 min 30 min

A 50 69 86 92 97.9

B 44 59 85 88 95.7

C 39 49 86 92 96.6

I 46 57 87 91 98.2

J 48 61 86 89 93.3

D 53 67 88 93 99.5

E 56 83 87 91 96.8

F 31 42 70 77 86.8

G 41 52 85 87 90.9

H 43 58 87 90 98.9
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the release of paracetamol in simulated 
gastric fluid from all local and imported 

minutes, except for product F, which is 
an imported generic product. Kalantzi 
et al. suggested that paracetamol tablets 
may be biowaved from bioequivalence 
studies if the release of paracetamol 

in 15 minutes [19]. Accordingly, 
not all the tested products may need 
bioequivalence studies to ensure their 
interchangeability with the innovator 
product. But the imported product 
(F) is poorly manufactured and would 
require a change in its formulation to 

improve its dissolution behaviour; it 
should be subject to a bioequivalency 
study to determine whether it is inter-
changeable with the other paracetamol 
tablet products or not.

Conclusion

Our results demonstrate that par-
acetamol tablets produced locally are 
often comparable to the original brand 
(brand D, Panadol) in terms of quality, 
and thus they can be used interchange-
ably. Therefore there is no need to select 
a more expensive product to achieve 

a better therapeutic effect since these 
products may not meet the expected 
quality. However, bioequivalence stud-
ies would provide further evidence to 
ascertain the in vitro quality of these 
products, especially for the imported 
paracetamol tablet product (F) which 
showed lower quality than all the other 
tested products.
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Knowledge, attitude and practice of pharmacists and 
health-care workers regarding oral contraceptives 
correct usage, side-effects and contraindications
M. Sattari,1 Z. Mokhtari,2 H. Jabari 3 and S.O. Mashayekhi 4 

ABSTRACT Despite the success of the Iranian family planning programme, the number of unwanted pregnancies 
remains high. To investigate whether health workers in Tabriz are providing correct information and counselling 
about OCP use, the current study was planned to examine the level of knowledge, attitude and practice of OCP 
providers. A sample of 150 health-care workers in health houses and 150 community/hospital pharmacists answered 
a questionnaire about knowledge of correct use of OCP, side-effects, contraindications, danger signs/symptoms and 
non-contraceptive benefits, and whether they counselled patients about these subjects. Knowledge of pharmacists 
and health workers was not as high as expected and in many topics they were counselling patients even when they 
had incorrect knowledge and in other areas they were not providing information to patients despite having the 
correct knowledge. Better continuing education for OCP providers and especially for pharmacists seems necessary.
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Received: 07/02/12; accepted: 06/05/12

 150 150

Connaissances, attitudes et pratiques des pharmaciens et des agents de soins de santé concernant l'utilisation 
correcte des contraceptifs oraux, les effets secondaires et les contre-indications

RÉSUMÉ Malgré le succès du programme de planification familiale iranien, le nombre de grossesses non désirées 
reste élevé. Pour savoir si les agents de soins de santé à Tabriz fournissaient des informations et des conseils adaptés 
sur l'utilisation des pilules contraceptives, la présente étude a été planifiée pour examiner le niveau de connaissances, 
les attitudes et les pratiques des personnes qui dispensent des pilules contraceptives. Un échantillon de 150 agents 
de soins de santé dans des maisons de santé et de 150 pharmaciens en milieu hospitalier ou communautaire ont 
répondu au questionnaire évaluant leurs connaissances sur l'utilisation correcte des pilules contraceptives, les effets 
secondaires, les contre-indications, les signes de danger/symptômes et les avantages non-contraceptifs, mais aussi 
sur l'offre ou non de conseils aux patientes en la matière. Les connaissances des pharmaciens et des agents de soins 
de santé n'étaient pas aussi bonnes qu'escomptées. De plus, sur de nombreux sujets, ils conseillaient les patientes 
même lorsqu'ils avaient des connaissances erronées et dans d'autres domaines, ils s'abstenaient de proposer 
des conseils malgré la justesse de leurs connaissances. Améliorer la formation continue des des personnes qui 
dispensent des pilules contraceptives, et particulièrement des pharmaciens, semble nécessaire.
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Introduction

From a global perspective strategies are 
needed for controlling the rapid world-
wide population growth of recent cen-

perspective accurate and efficient meth-
ods are needed to prevent unwanted 
pregnancies and their adverse conse-

in the failure of contraception methods, 
including lack of knowledge about their 
use and side-effects. In order to provide 
users with useful information, health 
care providers need to be trained to 
transmit accurate and complete knowl-
edge about contraception methods, 
and should be able to communicate 
adequately with users. According to 
an Iranian Ministry of Health report, 
the fertility rate in the Islamic Republic 

-

the Iranian family planning programme 

and which provides free contraceptives 
to families via the primary health care 
delivery system [6]. Despite the suc-
cess of this programme the number of 
unwanted pregnancies remains high 

compliance with contraceptive use.
Oral contraceptives pills (OCP) 

are one of the most effective revers-
ible methods of preventing unwanted 
pregnancies. In the Islamic Republic of 

sources: government-run health houses 

the health houses health-care workers 
(HCW), who include midwives and 

birth control methods (e.g. OCP and 
condoms) to families and educate them 
about their use. They provide a limited 
range of low-cost generic OCP free-of-
charge to users. OCP are also dispensed 
by pharmacists in community or hospi-
tal outpatient pharmacies. In addition to 
the cheaper OCP pharmacies also sell 
the more expensive brand-name OCP.

The aim of the current study was 
to examine the level of knowledge, at-
titude and practice of pharmacists and 
HCW who provide OCP to users in the 
Islamic Republic of Iran.

Methods

Study setting and sample
Data were collected between Novem-

Islamic Republic of Iran. All pharma-
cists and HCW working in Tabriz at the 
time of the study were invited to enter 
the study. The study was conducted 
during obligatory continuing medical 
education courses for pharmacists or 
monthly meetings for HCW. A total of 

-
pated in the study

Data collection
The aims of the study were explained to 
the subjects and after obtaining written 
consent, they completed a question-
naire. A researcher was present at the 
time of completion of the question-
naires to answer any questions. The 
subjects were free to withdraw from the 
study at any time. All efforts were made 
to protect the participant’s rights and 
confidentiality.

The questionnaire was adopted 

translated into Farsi language with a 
few changes. The final questionnaire 

demographic data, and the validity and 
reliability of the questions were tested 

-

The questions were divided into the 
following sections: demographic infor-
mation (age, sex, years of experience, 
education level); general knowledge 
about OCP (which OCP they pro-

OCP; maximum duration for safe use of 
OCP; users’ health history prior to ini-
tiation of OCP; recommended check-
ups for users of OCP); and knowledge 

and counselling about OCP use (how 
to initiate OCP and what to do about 
missed pills; non-contraceptive ben-
efits of OCP; side-effects of OCP; 

the knowledge and counselling section, 
respondents were asked to answer each 
knowledge topic (scored as correct, 
incorrect or no response) and whether 
they counselled patients about that 

The different types of OCP available 
on the Iranian market are: high-dose 

triphasics, levonorgestrel (breast-feed-

-

-

Analysis
The results are reported as mean and 
standard deviation (SD), number and 
percentages. Student t-test and chi-
squared tests were used for analysis of 
quantitative and qualitative variables re-
spectively, utilizing SPSS, version 15. A 
significant level of P
for all tests.

Results

Demographic information
The mean age of the pharmacists was 

-
P

There was a significant sex difference be-

P < 
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-
sons given by HCW were ease of use 

-
tion that pharmacists recommended 

P 

provided OCP mainly on prescription 

themselves generally prescribed and 

Knowledge about initiation 
and use of OCP
The most common time for tablet-
taking recommended by both groups 

respectively). The opinions of pharma-
cists and HCW regarding the neces-
sary questions to ask users about their 
health history before initiating OCP are 
shown in Table 1. Significantly more 
pharmacists recommended enquiring 

about users’ history of diabetes, hyper-
tension, epilepsy, coagulation diseases, 
past breast cancer, migraine, gallblad-
der disease and depression and about 
surgery in the near future (P
Significantly more HCW recommend-
ed enquiring about history of uterus 
infections and liver disease (P

the correct initiation method of OCP 
(P
of HCW and pharmacists respectively 
gave this information to the users (Ta-

About half of HCW and one-third 
of pharmacists knew what action users 
should take if they forgot to take 1 tablet 
of low- or high-dose monophasic OCPs 
but fewer knew what users should do 

P  De-
spite this obvious lack of knowledge, 
the proportions giving counselling 

respectively). 
of HCW and pharmacists knew the 
correct action for 1 missed triphasic pill 
but much fewer knew what users should 

P 
-

macists’ group was DPharm in all cases 
but was bachelor or associate degree for 

General knowledge about 
OCP
Contraceptive low-dose generic OCP 

of both groups. In the pharmacists’ 
group the next most commonly sold 
formulations were high-dose generic 

most common formulations provided 

and Marvelon®, Yasmin®, Desoceptive® 
and cyproterone compound (all < 

The main reasons for recommenda-
tion of OCP reported by both groups 

HCW and pharmacists respectively). 
Other important reasons given by phar-

Table 1 Pharmacists’ and health-care workers’ (HCW) knowledge about which health problems to enquire about prior to 
initiation of oral contraceptive pills 

Health problems % agreeing it is important to ask 
about problem

P-value

HCW
(n = 150)

Pharmacists
(n = 150)

Diabetes 45.3 71.3 < 0.001

Hypertension 76.0 95.3 < 0.001

Seizures or epilepsy 45.3 85.3 < 0.001

Coagulation disease 71.3 95.3 < 0.001

Breast cancer (past) 64.0 85.3 < 0.001

Breast cancer (current) 70.7 78.7 0.11

Family history of breast cancer 54.7 68.0 0.02

Endocervical cancer 36.0 28.0 0.13

Uterus infection 86.0 65.3 < 0.001

Migraine headache 71.3 96.7 < 0.001

Surgery in near future 22.7 64.0 < 0.001

Gallbladder disease 22.4 65.3 < 0.001

Depression 47.3 71.3 < 0.001

Liver disease 87.3 53.3 < 0.001
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Table 2 Pharmacists’ and health-care workers’ (HCW) knowledge and practice of counselling about different topics 
concerning oral contraceptive pill (OCP) use and side-effects

Knowledge item HCW (n = 150) Pharmacists (n = 150)

% 
responding

% giving 
counselling 

on topic

P-valuea % 
responding

% giving 
counselling 

on topic

P-valuea

Instructions for initiating and use of OCP

Start OCP from 5th day of period 
and take 1 each day, 1 week gap, 
start a new pack 

< 0.001 0.006

Correct 85.4 72.7 84.0 47.3

Incorrect 14.7 2.7 12.0 2.7

No response 0.0 0.0 4.0 0.7

If user forgets to take ≥ 1: 
monophasic OCP, she should take 0.485 0.490

Correct 71.3 49.3

1 tablet 45.3 92.0

2 tablets 33.3 31.9

> 2 tablets 20.0 33.3

Incorrect 1.4 0.7 4.0 0.7

No response 0.0 0.0 4.0 0.7

If user forgets to take ≥ 1: triphasic 
OCP, she should take 2 tablets, 
if less than 12 h

0.149 0.072

Correct 65.3 48.0 54.0 20.0

Incorrect 34.0 20.0 40.0 15.3

No response 0.7 0.7 6.0 0.0

Non-contraceptive benefits of OCP

OCP should make periods lighter 0.313 0.414

Correct 94.7 60.7 74.0 17.3

Incorrect 3.3 1.3 24.7 4.0

No response 2.0 0.7 1.4 0.7

OCP should make periods less painful 0.021 0.247

Correct 93.4 62.7 72.0 21.3

Incorrect 4.0 2.7 25.3 4.0

No response 2.7 0.0 2.7 0.7

OCP and acne: continue tablet use and 
no need to visit doctor 0.220 0.097

Correct 60 29.3 66.0 22.7

Incorrect 33.3 15.3 33.3 7.3

No response 6.6 1.3 0.7 0.7

Potential problems of OCP

Use of OCP with certain other 
medications causes problems 0.396 0.405

Correct 88.0 60.0 89.4 30.7

Incorrect 10.0 6.0 6.0 3.3

No response 2.0 2.0 4.6 1.3

If user does not have period after end 
of pack: start next pack on time and 
visit a doctor

0.523 0.167

Correct 50.7 36.0 50.0 12.0

Incorrect 49.4 32.7 46.0 6.7

No response 0.0 0.0 4.0 0.0
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Table 2 Pharmacists’ and health-care workers’ (HCW) knowledge and practice of counselling about different topics 
concerning oral contraceptive pill (OCP) use and side-effects (continued)

Knowledge item HCW (n = 150) Pharmacists (n = 150)

% 
responding

% giving 
counselling 

on topic

P-valuea % 
responding

% giving 
counselling 

on topic

P-valuea

If user feels pain in thigh or calf: visit a 
doctor 0.872 0.363

Correct 82.0 54.0 81.4 16.7

Incorrect 16.6 11.3 13.4 2.7

No response 1.4 0.7 5.3 0.0

If user feels severe headache: take a 
pain killer and visit a doctor 0.013 0.774

Correct 56.6 33.3 62.0 10.7

Incorrect 42.0 32.0 30.7 4.7

No response 1.3 0.0 7.4 0.7

OCP side-effects

If user gets break-through bleeding: 
continue OCP and visit a doctor 0.059 0.061

Correct 52.7 38.0 62.0 11.3

Incorrect 46.0 28.7 31.3 4.0

No response 1.3 0.0 6.7 0.7

If user feels breast tenderness: continue 
OCP and visit a doctor 0.004 0.077

Correct 42.7 30.7 48.0 10.7

Incorrect 55.3 28.0 42.0 4.0

No response 2.0 0.0 10.0 0.7

If user has nausea/vomiting: take OCP 
with food/with antiemetic/another 
time 0.001 0.019

Correct (at least 1 correct answer) 79.7 63.4 38.6 21.3

Incorrect 17.4 6.7 56.7 20.0

No response 2.0 0.0 4.7 0.7

Controversies/ myths regarding OCP

OCP user’s weight stays constant over 
time 0.590 0.387

Correct 81.4 56.7 76.7 18.0

Incorrect 16.0 12.0 20.6 3.3

No response 2.6 1.3 2.7 0.0

Users’ chances of having children is 
unaffected by OCP use 0.366 0.943

Correct 82.0 56.7 60.7 12.7

Incorrect 14.6 9.3 36.0 6.7

No response 3.3 1.3 3.4 0.7

OCP use causes dry mouth 0.067 0.462

Correct 32.6 19.3 42.0 8.0

Incorrect 58.6 31.3 48.7 6.7

No response 8.7 2.0 9.4 0.7

Health risks of OCP

Smoking increases OCP risks 0.324 0.143

Correct 86.0 54.7 70.0 10.7

Incorrect 10.0 6.0 20.0 1.3

No response 4.0 1.3 10.0 0.0
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Table 2 Pharmacists’ and health-care workers’ (HCW) knowledge and practice of counselling about different topics 
concerning oral contraceptive pill (OCP) use and side-effects (concluded)

Knowledge item HCW (n = 150) Pharmacists (n = 150)

% 
responding

% giving 
counselling 

on topic

P-valuea % 
responding

% giving 
counselling 

on topic

P-valuea

OCP decreases breast cancer and 
ovarian cancer risks 0.523 0.701

Correct 41.3 26.0 30.0 6.0

Incorrect 54.0 30.7 58.0 10.0

No response 4.7 2.0 12.0 1.3

OCP increases endocervical cancer risk < 0.001 0.049

Correct 67.3 43.3 48.7 10.7

Incorrect 30.0 8.7 40.0 3.3

No response 2.7 0.0 11.4 0.7
aComparing total number responding to item versus number giving counselling about item. 

-

pharmacists respectively gave advice to 
the users.

Knowledge about non-
contraceptive benefits of OCP
Pharmacists’ and HCWs’ knowledge re-
garding the non-contraceptive benefits 

-
cists knew OCP could reduce bleeding 
during monthly periods, this was known 

P -
ing users about this information was 
done by HCW more than pharmacists 

 
HCW knew that OCPs could reduce 

users about this topic. For pharmacists 

appearance of new acne was not OCP-
related or even serious and did not 
require a visit to a physician (P
The proportions who gave advice were 

HCW and pharmacists respectively).

Knowledge about potential 
problems with OCP

occur with some but not all medications 

pharmacists provided information to 
users about this issue. The level of advice 
by HCW was twice as high (P

Only half of HCW and pharmacists 
knew that when there was no menstrual 
bleeding at the end of a pack of OCP it 
was necessary to start a new pack and 

-
spectively recommended starting a new 
pack and not visiting a doctor, while 

-
macists recommended stopping tablets 
altogether.

that visiting a doctor was necessary 
when there if users had pain or oedema 

respectively of pharmacists and HCW 
said that they provided this information 
to users (P

and pharmacists respectively thought 
that users should take pain killers and 
visit their doctor (P

pharmacists knew that OCP should 
be discontinued. Despite this lack of 

and pharmacists said they would pro-
vide advice to users.

Knowledge about OCP side-
effects
A majority of HCW and pharmacists 

that breakthrough bleeding could occur 
during OCP use and also that users 
should continue tablet-taking and visit 
a physician if the problem persisted (P 

HCW and pharmacists thought there 
was no need for a physician’s visit and 

-
macists believed that OCP should be 
stopped immediately.

Pharmacists knew that taking the 

induced nausea and vomiting and only 

of these medications and a physician 
visit. HCWs knew that taking the tablets 

nausea and vomiting and but only 
-

of pharmacists said they provided users 
with this information..

Of the HCW and pharmacists 

believed that breast tenderness did not 
need a physician visit or discontinuation 
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respondents in both groups believed 
users should visit a physician and about 

pharmacists respectively gave informa-
tion about this side-effect to users (P < 

Knowledge about other 
recommendations during 
OCP use
A great majority of HCW and pharma-

knew that smoking could increase the 
risks associated with OCP but only 

-
mation to users (P

pharmacists knew that OCP could 
reduce ovarian and uterine cancers 

wrongly believed OCP could increase 
the risk of these cancers. Despite this 

they provided users with information on 
these subjects. In the case of endocervi-

knew that OCP could increase the risk 
but still in HCWs and pharmacists 

-
creased chance of breast cancer could 
occur by OCP use. The rate of counsel-
ling about this issue among the HCW 

respectively.
The percentages of HCW and phar-

macists who recommended physical ex-
amination of various organs for patients 

-
nificantly more HCW than pharmacists 
recommended regular checkups for 
heart and lung function, hypertension, 
weight, cervical smear, varicose veins, 
coagulation problems, lipid profile and 
thyroid profile.

Knowledge about 
controversies or myths 
concerning OCP

could increase users’ body weight only 

did not cause any weight changes and < 

HCW and pharmacists gave informa-
tion regarding possible changes in body 

and pharmacists believed that OCP use 
did not have an effect on a woman’s 
future child-bearing (P

the possibility of having children in the 

pharmacists counselled users about this 
subject (P

believed that dry mouth caused by 
OCP was not an indication for drug 
discontinuation and could be solved 
by drinking extra water. Interestingly 

-
cists said they had provided users with 
this untrue information.

Discussion

-
fessionals: HCW, who were midwives 

pharmacists engaged in community 
or hospital outpatient pharmacies. As 
shown in the results there were differ-
ences between these groups in the level 
and type of education, but there are also 
differences in the type and frequency of 
continuing education, type of clientele 
and responsibilities, types and prices of 
OCP dispensed and level of workload. 
HCW receive training for family plan-
ning in nursing and midwifery schools 
and also have monthly classes to up-
date their information. Pharmacists are 
trained in schools of pharmacies and 
have continuing medical education 
after graduation, which rarely covers 
OCP-related topics. These could affect 
providers’ knowledge and advice to us-
ers as seen from the results of this study.

one was the lack of or low level of knowl-
edge about OCP and the other was the 
low level of counselling of OCP users. 
When there is insufficient knowledge 
among providers, users will not receive 
information on how to use OCP, what 
to do when a problem occurs or which 
signs they should be looking out for. 
In the case of pharmacists, we saw a 
lower level of knowledge in many ar-
eas of OCP usage, side-effects, signs of 
problem and contraindications than for 
HCW. There were also areas of poor 
knowledge among the HCW but these 
were less concerning than in the phar-
macists’ group. In other words, HCW 

Table 3 Pharmacists’ and health care workers’ (HCW) knowledge about 
recommendations for regular check-ups for users of oral contraceptive pills 

Health check-ups % agreeing it is necessary to 
perform check-up

P-value

HCW
(n = 150)

Pharmacists
(n = 150)

Heart and lung function 88.0 26.0 < 0.001

Hypertension 97.3 68.0 < 0.001

Breast examination 97.3 86.7 0.001

Weight 92.7 45.3 < 0.001

Cervical smear test 84.7 47.7 0.03

Varicose veins 87.3 47.3 < 0.001

Coagulation problems 89.3 77.3 0.01

Lipid profile 90.0 41.3 < 0.001

Thyroid problems 58.7 18.7 < 0.001
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had a higher level of knowledge com-
pared with pharmacists. Furthermore, 
HCW were more often providing coun-
selling to users compared with the phar-
macists. Nevertheless, not all knowledge 
resulted in counselling, which shows 
deficiencies in communication with 
OCP users. This might be as a result of 
lack of communication skills due to lack 

-
ment for counselling and a high number 
of clientele or responsibilities. Similar 
results were observed in previous studies 
in which pregnant women in Islamic 
Republic of Iran reported obtaining 
information from HCW rather than 

When counselling occurs with ap-
propriate knowledge, it is useful for us-
ers and could improve the efficacy of 
OCP use, but serious problems could 
occur when the health care provid-
ers are counselling about areas where 
their knowledge is poor. This means 
users could receive information that 
is incorrect and potentially danger-
ous. By offering further education and 
training for providers of OCP, and 
improving providers’ knowledge, the 
value of the offered counselling will 
improve.

Health professionals including phar-
macists need better training in commu-
nication and counselling for patients. 

Improved counselling techniques, 
combined with a better knowledge level 
about OCP use, side-effects and life-
threatening problems, could improve 
patients’ compliance with OCP use and 
hence reduce the problem of unwanted 
pregnancies.
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Physician satisfaction with hospital clinical laboratory 
services in Aden Governorate, Yemen, 2009
N. Mujahed Adulkader 1 and B.E. Garcia Triana 2

ABSTRACT To evaluate the level of physicians' satisfaction with hospital clinical laboratory services and related 
factors in Aden Governorate, we carried out this cross-sectional study during September 2008–September 
2009. Satisfaction with laboratory services of 3 public and 3 private hospitals was assessed. The overall physician 
satisfaction was 3.30 out of 5.00. The highest mean score (3.40) was observed for phlebotomy services, while 
the lowest mean score (1.95) was for esoteric test turnaround time. The most important laboratory service 
category for the physicians was quality and reliability of the results (54.4%). An association was observed between 
physician satisfaction and institution type in 11 categories, with lower satisfaction for public compared to private 
institutions for all services. No statistically significant association was observed between physician satisfaction 
and experience in the field. Lower satisfaction was observed among those with more than 20 years experience. 
Our findings may help to improve the quality of clinical laboratory services. 
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Satisfaction des médecins en matière de services fournis par les laboratoires cliniques hospitaliers dans le 
Gouvernorat d'Aden (Yémen) en 2009

RÉSUMÉ Afin d'évaluer le niveau de satisfaction des médecins en matière de services fournis par les laboratoires 
cliniques hospitaliers et les facteurs associés dans le gouvernorat d'Aden, nous avons mené la présente étude 
transversale entre septembre 2008 et septembre 2009. Le niveau de satisfaction pour les services de laboratoire 
a été évalué dans trois hôpitaux publics et trois hôpitaux privés. La satisfaction globale des médecins était de 
3,30 sur 5,00. Le score moyen le plus élevé (3,40) concernait les services de phlébotomie, alors que le score 
moyen le plus faible (1,95) a été attribué au temps de réponse pour les tests spécialisés. Les critères des services 
de laboratoire les plus importants pour les médecins étaient la qualité et la fiabilité des résultats (54,4 %). Une 
association a été observée entre la satisfaction des médecins et le type d'institution pour 11 critères, le degré de 
satisfaction le plus faible ayant été attribué aux laboratoires publics par rapport aux laboratoires privés , et ce 
pour tous les services. Aucune association statistiquement significative n'a été constatée entre la satisfaction des 
médecins et l'expérience sur le terrain. Les médecins ayant plus de 20 ans d'expérience étaient moins satisfaits 
que leurs collègues. Nos résultats pourraient contribuer à améliorer la qualité des services des laboratoires 
cliniques.
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Introduction 

Satisfaction is an important element of 
the quality of services, including health 
services: a high quality organization 

assumes that, in the clinical laboratory, 
managers know what customers want 
and directly set out measures of labora-
tory performance in each specific area. 
Another approach considers that qual-
ity measurement is the assessment of 
customer satisfaction with the services 
provided by the laboratory. Each ap-
proach has its advantages for assessing 
quality. Direct assessment of local per-
formance helps managers understand 
whether it is improving and how it 
compares to published norms. On the 
other hand, customer satisfaction as-
sessment helps to better define the real 
expectations of the ordinary customers 

Physicians are the primary external 
customers of laboratory services and 
their opinions are essential components 
in providing laboratory managers with 
opportunities to identify areas for im-

Nowadays, assessing customer 
satisfaction with laboratory services 
is considered an important compo-
nent of a laboratory quality assurance 
programme, and is required for ac-
creditation by the College of American 
Pathologists and the Joint Commission 
on Accreditations for Healthcare Or-
ganizations. Both agencies are located in 
the United States of America and have 

During out daily work, both in the 
university and in hospitals, we have no-
ticed there are a numerous complaints 
about the quality of clinical labora-
tory services among the population 
and physicians in Aden Governorate, 
however, no data have been published 
about these issues. This study is the first 
to investigate these matters and our 
findings will be useful in designing and 
implementing measures to improve the 

quality of clinical laboratory services 
in Aden. Any resulting improvements 
could also be extended to other labora-
tories in the country.

Methods 

This was an observational, cross-
sectional study, carried out from Sep-

assess the level of physician satisfaction 
with the laboratory services of 6 hos-

Governorate. The laboratories were 
selected by quota sampling in regard to 
the number of procedures carried out 
per day and the number of technicians 
in each laboratory. The subjects of this 
study included all the physicians work-
ing in the selected hospitals and who 
were willing to participate and complete 
the questionnaire attached by written 
consent. Physicians in training (interns) 
were excluded.

The sample size for the assessment 
of physician satisfaction with clinical 
laboratory services was calculated by 
using Epi Info StatCalc). Accord-

considering an expected frequency of 

the calculated sample size for the physi-
-

tionally distributed among the selected 
hospitals, according to the total number 
of physicians, using the formula [4]:

Institute sample size = (no. of 

sample size.
Simple random sampling was ap-

plied for the selection of physicians in 
each institution.

For the assessment of satisfaction, 
we developed a self-administered, 
Arabic language questionnaire through 
consultation with experts in the field, 
and taking into account what had been 

used to assess the level of overall sat-
isfaction and the satisfaction with 11 

specific aspects of clinical laboratory 
services such as courier services, rou-
tine and stat turnaround times (TAT), 
esoteric test TAT, phlebotomy services 
(central phlebotomy services for each 
clinical laboratory), courtesy of clinical 
laboratory staff, adequacy of test menu, 
quality and reliability of results (congru-
ence between the clinical laboratory re-
sults and signs, symptoms and response 
to treatment), critical value notification, 
clinical report format, and notification 
about new investigations. Services were 

and 5: = excellent). 
The relationship between the level 

of physician satisfaction together with 
the institution type (public or private), 

also assessed.
Through an open-ended question, 

physicians were asked to indicate which 
of the 11 aspects of service was the most 
important to them.

The collected data were processed 
into an electronic database for statistical 
analysis using SPSS
Epi Info
STATISTICA, version 5.5. Descriptive 
analysis was used (frequencies, percent-
ages, means and standard deviations 

test was also used to test for statistically 
significant relationships between physi-
cian satisfaction and clinical laboratory 
services, institution type and experience 
in the work field. Statistical significance 
was considered as P

Three composite satisfaction meas-

Overall mean satisfaction score = 
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The highest mean score was for 

for esoteric test TAT (1.95; standard 

The most important laboratory ser-
vice category was quality and reliability 

TAT, stat TAT and critical value notifi-

The ratings for physician satisfac-
tion were calculated for all the service 
categories according to institution type 
and the relationship was statistically sig-
nificant (P 

ratings (less satisfaction) were observed 
more in public institutions than in pri-
vate ones. Phlebotomy services showed 

-
ship was not statistically significant (P ≥ 

No statistically significant associa-
tion (P
physician satisfaction and duration of 
work in any of the service categories, 
but the results showed a decrease in the 

and higher proportions of below av-

in the work field for some of the ser-
vice categories: esoteric test TAT, test 
menu adequacy, notification about the 
new investigations and overall services 
(Table 6). 

Discussion

Measurement of customer satisfaction 
brings customer preferences into the 
quality assessment process and cor-
rects false assumptions about particular 
aspects of service, which customers 
value most. Today, assessing customer 
satisfaction with laboratory services is 
considered as an important component 
for improving the identified areas. Physi-
cians are the primary customers of labo-
ratory services and the most important 
and their satisfaction is considered an 
important factor influencing the quality 
of health care provision, patient compli-
ance, and costs to health care systems. 
Dissatisfaction leads to an increase in 
the turnover of physicians and early 
retirement, which has a negative impact 
on continuity and quality of health care 

Percentage of excellent or good rat-
ings = (No. of excellent or good rat-
ings for specific laboratory service 

category.

Percentage of below average or poor 
ratings = (No. of below average or 
poor ratings for specific laboratory 

service category.

Results

distributed to the 6 institutions under 
study; 161 surveys were returned giving 

were from public institutions (Table 1). 
In regard to experience in the work field, 

The mean overall satisfaction score 
was calculated for each participating 
institution separately. The overall 
mean for physician satisfaction score 

-

The aggregate number of ratings 
for physician satisfaction was calcu-

-
ing was “good”: phlebotomy services 

-
ability of results had "below average" as 

proportion of "poor" ratings was for the 
-

fication about the new investigations 

Table 1 Characteristics of physicians (n = 161) who participated in the study, Aden, 
2009

Characteristic No. %

Institution type

Public 130 80.7

Private 31 19.3

Experience (years)

≤ 10 104 64.6

11–20 40 24.8

> 20 17 10.6

Table 2 Overall mean physician satisfaction with clinical laboratory services in Aden Governorate, 2009

Factor Mean All institutions, percentiles

10th 25th 50th 
(median )

75th 90th

Overall mean physician satisfaction score 3.30 2.42 2.49 3.48 3.94 4.00
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The overall mean satisfaction score 

Zarbo, Nakleh and Walsh (4.4) [6] in 

to physician satisfaction with clinical 
laboratory services. Our findings are 
consistent with the previous studies 
only in terms of methodology, but dif-
fer from them greatly in terms of the 
number of institutions and number of 
physicians involved. It should be noted 
that the two previous studies included 
a large number of laboratories and 
physicians from different developed 
countries, where special programmes 
for assessing customer satisfaction are 
available and most of those institutions 
are licensed by the Joint Commission 
on Accreditation of Healthcare Organi-
zations and the College of American 

We take this opportunity to consid-

with in the ranking for the previous year 

remains one of the least developed 
countries in the world. On the other 

hand, the World Health Organization 
has classified Yemen, in terms of per-

During our data collection we 
found no party responsible for moni-
toring the laboratories, in terms of 

Table 3 Percentages and aggregate number of ratings for physician (n = 161) satisfaction, Aden, 2009

Service category Excellent Good Average Below average Poor Mean (SD) 
scoreNo. % No. % No. % No. % No. %

Phlebotomy services 20 12.4 72 44.7 37 23.0 16 9.9 16 10.0 3.40 (1.13)

Courtesy of clinical 
laboratory staff 8 5.0 62 38.5 56 34.8 22 13.7 13 8.0 3.19 (1.00)

Routine TAT 6 3.7 47 29.2 57 35.4 34 21.1 17 10.6 2.94 (1.03)

Courier services 24 14.9 31 19.2 50 31.1 32 19.9 24 14.9 2.99 (1.26)

Test menu adequacy 6 3.8 43 26.7 49 30.4 38 23.6 25 15.5 2.80 (1.11)

Clinical report format 13 8.1 44 27.3 40 24.8 35 21.7 29 18.0 2.86 (1.23)

Quality and reliability of 
results 9 5.6 34 21.1 46 28.6 49 30.4 23 14.3 2.73 (1.11)

Stat TAT 2 1.2 39 24.2 54 33.5 34 21.1 32 20.0 2.66 (1.09)

Critical value notification 11 7.0 26 16.1 47 29.2 44 27.3 33 20.4 2.61 (1.17)

Notification about the new 
investigations 11 6.8 26 16.1 31 19.3 35 21.7 58 36.0 2.36 (1.30)

Esoteric test TAT 3 1.9 24 14.9 24 14.9 21 13.0 89 55.3 1.95 (1.21)

Overall services 2 1.2 41 25.5 56 34.8 41 25.5 21 13.0 2.76 (1.01)

SD = standard deviation. 
TAT = turnaround time.

Table 4 Distribution of hospital clinical laboratory service categories deemed 
most important by physicians in Aden, 2009

Service category Respondents

No. %

Courier services 3 2.0

Test TAT

Routine TAT 13 8.2

Stat TAT 13 8.2

Esoteric test TAT 5 3.2

Phlebotomy 

Phlebotomy services 2 1.3

Courtesy of clinical laboratory staff 7 4.4

Laboratory information system

Test menu adequacy 2 1.3

Quality and reliability of results 86 54.4

Critical value notification 13 8.2

Clinical report format 1 0.6

Notification of new investigations 1 0.6

Overall services 12 7.6

TAT = turnaround time.

compliance with international stand-
ards, for the establishment of an inte-
grated clinical laboratory, for provision 
of automated equipment and quali-
fied technicians, and for occupational 
safety of patients and workers in Aden 
Governorate.



559

So in this situation, the low level 
of overall mean physician satisfaction 
is an expected result, and reflects the 
real quality of clinical laboratories and 
the services provided in Aden Gover-
norate. 

We found the highest mean score 
for phlebotomy services, while the 
lowest was for esoteric TAT, similar to 
findings reported in other studies in the 
United States of America which evalu-
ated overall physician satisfaction and 

specific satisfaction of physicians with 
15 aspects of clinical laboratory services 

selected quality and reliability of results, 
followed by routine TAT and stat TAT 
as being most important for them. This 

Table 5 Comparison of ratings for physician satisfaction with hospital clinical laboratory services for public and private 
institution, Aden, 2009

Service category Excellent/good Average Below average/ poor

Institution Institution Institution

Public 
(%)

Private 
(%)

Public 
(%)

Private 
(%)

Public 
(%)

Private 
(%)

Courier services* 19.2 96.8 38.5 0.0 42.3 3.2

Routine turnaround time* 23.1 74.2 38.5 22.6 38.5 3.2

Stat turnaround time* 21.5 41.9 28.5 54.8 50.0 3.2

Esoteric test turnaround time* 3.1 74.2 13.8 19.4 83.1 6.5

Phlebotomy services 57.7 54.8 19.2 38.7 23.1 6.5

Courtesy of clinical laboratory staff* 36.2 74.2 36.9 25.8 26.9 0.0

Test menu adequacy* 16.2 90.3 36.9 3.2 46.9 6.5

Quality and reliability of results* 11.5 90.3 33.8 6.5 54.6 3.2

Critical value notification* 13.8 61.3 29.2 29.0 56.9 9.7

Clinical report format* 22.3 90.3 29.2 6.5 48.5 3.2

Notification of new investigations* 13.8 61.3 16.9 29.0 69.2 9.7

Overall services* 11.5 90.3 42.3 3.2 46.2 6.5

Percentage calculated by categories of institution type H: Kruskal–Wallis test (chi-squared correspondent). 
*Statistically significant, P < 0.05 (degrees of freedom 2).

Table 6 Physician satisfaction with hospital clinical laboratory services according to duration of experience in the work field, 
Aden, 2009

Service category Experience in work field (years)

Excellent/good Average Below average/poor

≤ 10 
(%)

11–20 
(%)

>20 
(%)

≤10 
(%)

11–20 
(%)

> 20 
(%)

≤ 10 
(%)

11–20 
(%)

> 20 
(%)

Courier services 33.7 35.0 35.3 30.8 35.0 23.5 35.6 30.0 41.2

Routine TAT 32.7 37.5 23.5 31.7 35.0 58.8 35.6 27.5 17.6

Stat TAT 26.0 27.5 17.6 32.7 30.0 47.1 41.3 42.5 35.3

Esoteric test TAT 20.2 15.0 0.0 14.4 12.5 23.5 65.4 72.5 76.5

Phlebotomy services 51.0 72.5 58.8 27.9 15.0 11.8 21.2 12.5 29.4

Courtesy of clinical laboratory staff 38.5 57.5 41.2 37.5 22.5 47.1 24.0 20.0 11.8

Test menu adequacy 29.8 37.5 17.6 31.7 27.5 29.4 38.5 35.0 52.9

Quality and reliability of results 23.1 42.5 11.8 26.9 25.0 47.1 50.0 32.5 41.2

Critical value notification 23.1 22.5 23.5 34.6 20.0 17.6 42.3 57.5 58.8

Clinical report format 33.7 37.5 41.2 27.9 15.0 29.4 38.5 47.5 29.4

Notification about the new 
investigations 22.1 27.5 17.6 23.1 15.0 5.9 54.8 57.5 76.5

Overall services 26.9 35.0 5.9 37.5 27.5 35.3 35.6 37.5 58.8

Percentage calculated by categories of experience H: Kruskal–Wallis test (chi-squared correspondent).  
Degrees of freedom 2. 
TAT = turnaround time.
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is similar to what was reported by Jones 

Physicians in private institutes 
showed a higher satisfaction level for 
11 of the services provided by the clini-
cal laboratory and for overall services 
compared with physicians in public 
institutes. This is similar to what was 

as to what had been predicted. This may 
be an indication of the quality of services 
in public laboratories being lower than 
that in private facilities, which should be 
a matter for further research.

No association was observed 
between physician satisfaction and 
clinical laboratory services and years of 

experience, but the results showed low-
er satisfaction for some of the services 

It is possible that physicians having long 
experience could have a greater ability 
to discriminate the quality of services 
provided and the reliability of the results 
issued by the laboratory for diagnosis of 
different diseases. 

This study had certain limitations. 
It is the first study carried out in Aden 
based on doctors’ satisfaction for the 
services provided by hospital clini-
cal laboratories and we faced a rather 
poor level of cooperation of doctors 
to complete the questionnaire in a rea-
sonable time. Although the response 

nevertheless, within the range report-

The study was done in only 1 city 
in Yemen (as reflected in the title) and 
may not represent the situation in the 
country as a whole. The study sample 
was calculated to be representative of 
Aden Governorate hospitals.
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An inventory for assessment of female workers’ 
health promotion behaviour based on the integrated 
model of planned behaviour and self-efficacy
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ABSTRACT This study aimed to develop and assess the psychometric properties of an Inventory for Iranian 
Female Workers’ Health Promotion Assessment (IWAHPA). In the first phase of the study a content analysis 
approach was applied to explore the meaning of health promoting behaviours among female workers. A 120-
item questionnaire was developed, based on the integrated model of planned behaviour and self-efficacy. In 
the second phase the instruments’ psychometric properties were assessed. Scale level content validity index was 
0.93. Confirmatory factor analysis showed confirmatory factor index 0.97, goodness of fit index 0.95 and root 
mean square error of approximation 0.05. Concurrent validity versus the Health-Promoting Lifestyle Profile II 
showed r = 0.60. Cronbach alpha ranged from 0.70 to 0.93 across the subscales. Test–retest reliability revealed 
no significant differences. The IWAHPA is a culturally sensitive instrument, with a satisfactory level of validity and 
reliability, that can be used for planning female workers’ health services.
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120

0.97 0.93

0.05 0.95

0.93 0.70 r = 0.60

 –

Inventaire d'évaluation des comportements de promotion de la santé chez des femmes actives basé sur le modèle 
intégré de comportement planifié et d'auto-efficacité

RÉSUMÉ La présente étude visait à développer et évaluer les propriétés psychométriques de l'inventaire des 
comportements de promotion de la santé chez les femmes actives iranniennes. Pendant la première phase de 
l'étude, une analyse du contenu a été menée pour explorer la signification des comportements de promotion 
de la santé chez des femmes actives. Un questionnaire à 120 items a été mis au point à partir du modèle intégré 
de comportement planifié et d'auto-efficacité. Pendant la deuxième phase, les propriétés psychométriques des 
instruments ont été évaluées. Un indice de validité de contenu de l'échelle de 0,93 a été obtenu. Une analyse 
factorielle confirmatoire a révélé un indice factoriel confirmatoire de 0,97, une validité de l'ajustement de 0,95 et 
une erreur quadratique moyenne de l'approximation de 0,05. Une validité concurrente de r = 0,60 a été obtenue 
par rapport au questionnaire Health-Promoting Lifestyle Profile II. Le coefficient alpha de Cronbach était compris 
entre 0,70 et 0,93 pour les sous-échelles. La fiabilité test–retest n'a pas révélé de différences significatives. Le 
questionnaire est culturellement adapté, doté d'une validité et d'une fiabilité satisfaisantes et peut être utilisé 
pour la programmation des services sanitaires dédiés aux femmes actives.
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Introduction

According to the Ottawa Charter for 
Health Promotion “To reach a state 
of complete physical, mental and 
social well-being, an individual or 
group must be able to identify and 
to realize aspirations to satisfy needs 
and to change or cope with the envi-
ronment” [1]. Health policy-makers 
in the Islamic Republic of Iran seek 
culturally appropriate and acceptable 
health promotion programmes to ef-
fect change in the health behaviours 
of female workers. However, develop-
ment of such a programme requires an 
appropriate questionnaire to obtain in-
formation about these women’s needs. 
Since health promoting behaviours are 
related to the social, cultural and eco-
nomic conditions of communities, the 
content of such a tool should be cultur-
ally appropriate for the community 
in which the tool is going to be used. 
A questionnaire for health promo-
tion behaviour assessment developed 
in one community is a reflection of 
the same community’s culture and 
language and its use in any other com-
munity may not be culturally appropri-
ate and could create issues of validity, 

Experts in psychometry agree that to 
ensure the suitability of content and 
language the items of such a question-
naire should be directly extracted from 
statements of the target groups.

The theory of planned behaviour 
makes a useful psychosocial frame-
work for understanding the health 
behaviour of individuals and designing 
appropriate educational programmes. 

factors affecting intention to perform-
ing a behaviour are: attitudes, subjec-
tive norms and perceived behavioural 
control. Some researchers believe that 
adding the concept of self-efficacy to 
the planned behaviour model can in-
crease the predictability of behaviours 

has its root in the social cognitive 

theory of Bandura, affects behaviour 
change and therefore plays an impor-
tant role in the planning of educational 
programmes [4].

In view of the lack of a valid and 
reliable questionnaire for assessment of 
female workers’ health promotion be-
haviour in our country, this study aimed 
to develop and to assess the psycho-
metric properties of the Inventory for 
Iranian Female Workers’ Health Pro-
motion Assessment (IWAHPA), based 
on the integrated model of planned 
behaviour and self-efficacy.

Methods

Study design
This was a methodological study using 
both qualitative and quantitative ap-

The first stage was an exploratory study 
to define the concepts and dimensions 
of factors affecting female workers’ 
health promoting behaviours. In the 
second stage of the study, the valid-
ity and reliability of the questionnaire 
were assessed using standard methods. 
The approval of the ethics committee of 
Shahid Beheshti University of Medical 
Sciences was obtained for the study.

Sample
In line with the objectives of the study, 
participants were selected using a pur-

45-year-old healthy female workers 
who were working in industrial factories 
of Pakdasht, in the east of Tehran city, 

workers were recruited from different 
age groups, job levels, marital status and 
educational status to have a maximum 
diversity in the sample. The sampling 
process was continued until data satura-
tion occurred.

Instrument development
In the first phase of the study a content 
analysis approach was applied to explore 
the health promoting behaviours of 

female workers, based on the integrated 
model of planned behaviour and self-
efficacy. Data were obtained on female 
workers’ perspectives in focus group 
discussions (FGD) and on a detailed 
literature review by the authors.

-

performed. FGD were conducted in 
Farsi language by the first author as the 
facilitator plus a note-taker in the factory 
counsellor’s office in their workplace or 
in a room in the health centre as they 
wished. The aims and procedure of the 
study were explained to the participants 
and their consent was obtained for re-
cording FGD. The discussions began 
with a question about health promot-
ing behaviours of female workers and 
then continued with a few exploratory 
questions to access deeper informa-
tion. The average duration of FGD was 

recorded and notes were taken.
The transcripts were analysed us-

ing the content analysis method. Each 
transcript was re-read several times to 
gain a feeling of completeness. Codes 
were extracted from participants’ 
sentences in the transcriptions. These 
were considered as the meaning units. 
Then statements were formed from the 
meaning units, each one demonstrating 
a health promoting behaviour (nutri-
tion, exercise, breast and cervix screen-
ing, coping with stress), based on the 
integrated model of planned behaviour 
and self-efficacy. These statements plus 
other statements, which were extracted 
from a detailed review of related tools, 
articles and books on women’s health-
promotion behaviours, were used to 
develop the preliminary Farsi language 
questionnaire for testing.

Instrument validation
In the second phase of the study the va-
lidity of the questionnaire was assessed 
using face validity, content validity, 
construct validity, concurrent validity, 

-
ability.
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revised instrument was assessed us-
ing the confirmatory factor analysis 
method. Required samples for factor 

calculation of the necessary correlation 

workers from industrial factories were 
recruited for this phase of the study 
and completed the questionnaire. 
Confirmatory factor analysis was run 
using LISREL
chi-squared statistic was used to assess 
model fit [9]. A non-significant chi-
squared-value indicates strong model 
fit. The chi-squared statistic, however, 
can be influenced by sample size and 
should not be used as a stand-alone 
measure of model fitness. Other indices 
such as the confirmatory factor index 
(CFI), goodness of fit index (GFI) and 
root mean square error of approxima-
tion (RMSEA) were calculated to as-
sess model fit.

Criterion validity
After assessment of content, face and 
construct validity of the instrument, 
the criterion validity (concurrent) of 
the questionnaire was assessed using 
the Health-Promoting Lifestyle Profile 
(HPLP-II). Both the new instrument 
and the HPLP II were completed 

The HPLP II, developed by Walker et 

(nutrition, physical activity, spiritual 
growth, health responsibility, stress 
management and interpersonal rela-
tionships) and is scored using a Likert-

translated into several languages and 
its psychometric properties have been 
assessed in different countries. The 
psychometric properties of Farsi ver-
sion of the HPLP II have been assessed 
by Iranian researchers who showed 
an acceptable validity and reliability of 

the inventory because there is positive 
correlation between quality of life and 

health promoting behaviours of people 
[14,15].

Reliability

reliability methods were used to assess 
the reliability of the questionnaire [16]. 
The Cronbach alpha coefficient shows 
the appropriateness of a group of state-
ments for a construct in a questionnaire. 
An acceptable coefficient for internal 

To assess the internal consistency of 
the questionnaire Cronbach alpha coef-
ficient was calculated for each factor 
and also for whole questionnaire, from 

workers.
The stability of the questionnaire 

-
test reliability measurement method 

female workers completed the ques-
-

terval period. Wilcoxon test was used 

questionnaire.
Calculation of Cronbach alpha co-

efficient and Wilcoxon test were done 
using SPSS

Results

Instrument development
Content analysis with the conven-
tional method of transcriptions of the 
interviews with female workers dem-
onstrated 6 main themes, including the 
main constructs of the research model: 
attitude, subjective norm, perceived be-
havioural control, self-efficacy, intention 
and behaviour. Extracted codes and an 
extensive literature review on women’s 
health were used to draw up the prelimi-

similar statements were omitted or com-
bined by the researchers in 4 assessment 
sessions. Subsequently, a questionnaire 

Content validity ratio
The content validity ratio (CVR) was 

Iranian universities who were experts 
in reproductive health, midwifery, 
obstetrics and gynaecology, health 
education, nursing, community health 
and psychology. Lawshe proposed 
that each of the subject matter expert 
raters on a judging panel respond to 
the following question for each item: 
“Is the skill or knowledge measured 
by this item ‘essential,’ ‘useful, but 
not essential’ or ‘not necessary’ to the 
performance of the construct?” [5]. 
According to Lawshe, if more than half 
the panellists indicate that an item is 
essential, that item has at least some 
content validity; greater levels of con-
tent validity exist as larger numbers of 
panellists agree that a particular item 
is essential. Using these assumptions, 
Lawshe developed the formula CVR 
= [ne−N N ne = num-
ber of panellists indicating an item is 
“essential” and N = total number of 
panellists [5]. Statements which had 

Content validity index
The content validity index (CVI) was 
assessed by a different panel of 15 fac-
ulty members of Iranian universities. 
Using Waltz and Bausell’s method the 
experts scored the relevancy, clarity 
and simplicity of each statement in the 
questionnaire using a Likert-type scale 
[6]. The CVI score for each statement 
was calculated by dividing the number 

the Likert scale) by the total number of 
experts. The statement was accepted if 

Face validity

female workers assessed the clarity and 
fluency of statements and revised some 
of the items.

Construct validity
After calculation of internal consist-
ency, the construct validity of the 



EMHJ

564

answered using a 5-level Likert-scale 
(completely disagrees, disagree, no idea, 

translated version of the questionnaire 
items.

Instrument validation
In the first stage of the validation 4 state-

-

In the next stage statements with CVI < 

level content validity index (S-CVI) 
-

Then researchers attempted to make a 
correct, reasonable and clear writing of 
statements based on female workers’ 
and experts’ opinion to improve the face 
validity of the items in the questionnaire.

Confirmatory factor analysis of the 
revised questionnaire showed that: CFI 

P
validity assessment of the instrument 
demonstrated a correlation between 
the scores of the developed question-
naire with the scores of the HPLP II (r 

P
to assess the reliability of the question-
naire demonstrated correlations be-

omitted. The Wilcoxon test to assess 
the stability of the questionnaire follow-

-
nificant differences between the scores 

P 

in 6 constructs. These constructs were 
named as: attitude toward behaviour 

statements), perceived behavioural con-
trol (14 statements), self-efficacy (19 

and behaviour (19 statements) includ-
ing 4 domains of health promoting 

behaviours such as: nutrition, exercise, 
breast and cervix screening tests and 
coping with stress. The total score of 
each construct was the average of scores 
of its statements. The total score of the 
instrument was the average of scores 
of its constructs. The IWAHPA can be 

Discussion

This research is the first study to de-
velop and evaluate the psychometric 
properties of a tool for assessment 
of female workers’ health promoting 
behaviour in the Islamic Republic of 
Iran. The conceptual framework for 
the study was based on a psychosocial 
model of planned behaviour and self-
efficacy. A preliminary questionnaire 
was developed from FGD with female 
workers as well as from a wide review of 
the related literature. The content valid-
ity of the preliminary questionnaire 
was then assessed by a panel of experts. 
Content validity assessment of ques-
tionnaires by experts is one of the best 
ways to develop an evidenced-based 
questionnaire with appropriate content 

psychometrically test an adolescent 
health promotion scale, content validity 
was considered to be supported based 
on the findings of previous studies and 
the observations of a panel of 14 con-
tent experts to confirm their developed 

In the next stage construct validity 
was assessed using confirmatory factor 
analysis from questionnaires completed 

similar study to assess an instrument 
for management support for worksite 
health promotion [11]. Hu and Bentler 
recommend evaluating models against 
the following cut-off values: values 

There was also a significant posi-
tive correlation (r
women’s scores on the IWAHPA and 
on another tool, the HPLP II, in the 
assessment of criterion validity. This 
finding is consistent with results of 
other studies which demonstrated that 
there was a positive correlation between 
health promotion and lifestyles [14,15].

Reliability of a tool also needs to 
evaluated. A reliable tool increases the 
ability of a study to demonstrate real 
differences and relations [19]. The 
IWAHPA had an acceptable internal 
consistency and stability. Cronbach 
alpha reliability coefficient for the whole 

-

instrument. In a similar study Cronbach 

Conclusion

The psychometric properties of the 
IWAHPA were developed based on 
perceived concepts of health promoting 
behaviours by Iranian female workers in 
factories of a city in the east of Islamic 
Republic of Iran, using a deep qualitative 
research and showing an acceptable va-
lidity and reliability. A key difference of 
the IWAHPA from other related tools 
is that it includes effective factors on 
performing the main health promoting 
behaviours such as nutrition, exercise, 
breast and cervix screening tests and 
on coping with stress among female 
workers based on a psychosocial model 
of integrated model of planned behav-
iour and self-efficacy. The IWAHPA 
is the first valid, reliable and culturally 
appropriate tool developed for assess-
ing female workers’ health promotion 
behaviour. It can be completed in 15 

-
chometric properties of the IWAHPA 
is recommended within other similar 
countries.
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Table 1 Content validity of the Inventory for Iranian Female Workers’ Health Promotion Assessment (IWAHPA) based on the 
integrated model of planned behaviour and self-efficacy

Item no. Statement Content 
validity ratio

Content validity index

Relevancy Simplicity Clarity

 I care about the:

1 Amount of fat I eat 1 1 1 1

2 Amount of salt I eat 1 1 1 1

3 Amount of glucose I eat 1 1 1 1

I eat every day:

4 Fruits and vegetables 2–4 times 1 1 1 1

5 Dairy (milk, yogurt) 1 1 1 1

6 Meat (fish, eggs) 1 1 1 1

7 Breakfast 1 1 1 1

I exercise:

8 At least 3 times each time 20–30 minutes every week 1 0.93 0.93 1

9 During working hours (e.g. walking, climbing stairs) 1 0.80 0.93 1

I do the following:

10 Care about my pulse rate during exercise 1 0.93 1 0.93

11 Report any abnormal signs or symptoms to my physician 0.80 0.93 0.93 1

12 Perform cancer screening tests regularly 0.90 0.86 0.93 0.93

13 Seek information about self-care 0.90 1 1 1

14 Feel calm, with trust in God 1 1 1 1

15 Strive for goals through my life 1 0.86 0.93 1

16 Balance work and leisure time 0.70 1 1 1

17 Use special methods to cope with stress (e.g. walking, 
praying) 0.70 1 1 1

18 Talk to my family about my problems 1 1 1 1

19 Show emotions to others easily 1 1 1 1

For me having:

20 2 glasses of milk/yogurt is beneficial 1 1 1 1

21 Vegetables twice a day is beneficial 1 1 1 1

22 Fruits twice a day is beneficial 1 1 1 1

23 Sausage/salami is harmless 0.70 0.93 1 0.93

24 Canned food is harmless 0.80 0.93 0.93 1

I believe that:

25 Fast foods are healthy diets 0.60 0.46 0.93 0.86

26 Doing exercise for at least 3 times each time, 20 minutes, 
is beneficial 0.90 0.80 0.93 1

27 Doing exercise is just for women who do not work 0.40 – – –

28 Working is the same as exercise 0.30 – – –

29 Walking and climbing stairs is the same as exercise 0.70 0.80 1 1

30 Exercise prevents osteoporosis 0.90 1 1 1

31 Walking, swimming, biking are aerobic exercises 0.40 – – –

32 Aerobic exercises increase body metabolism 0.40 – – –

33 Visiting doctor/midwife for breast clinical examination is 
beneficial 0.70 1 1 1

34 Detecting breast masses by mammography is valuable 0.80 1 1 1

35 Regular breast self-examination for all women is beneficial 1 1 1 1

36 Breast cancer is not treatable 0.50 0.60 0.93 1

37 Every mass in the breast is malignant 0.60 0.53 0.93 1
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Table 1 Content validity of the Inventory for Iranian Female Workers’ Health Promotion Assessment (IWAHPA) based on the 
integrated model of planned behaviour and self-efficacy (continued)

Item no. Statement Content 
validity ratio

Content validity index

Relevancy Simplicity Clarity

38 Pain is the main symptom of all masses in the breast 1 1 1 1

39 Any discharge from the breast is normal 0.50 0.66 1 1

40 Personal hygiene is essential in preventing cervix cancer 0.90 1 1 1

41 Detecting cervix problems by pap smear is valuable 1 1 1 1

42 Pap smear is a screening test 0.50 0.60 1 1

43 Cancer is a disease of older women 0.90 0.93 1 1

44 Seeking information on how to prevent cancers is 
beneficial 1 0.80 0.93 1

45 Stress is harmful for physical and mental health 1 1 1 1

46 Visiting psychologist is beneficial if my mental status affect 
my relations 0.90 0.86 0.93 0.93

47 Stress affects the quality of work 1 1 1 1

48 Counselling is a beneficial way to cope with stress 1 1 1 1

49 Stress is more common in married woman than single ones 1 0.93 0.90 0.90

50 Listening to music is beneficial to cope with stress 1 1 1 1

51 Praying is beneficial to cope with stress 1 1 1 1

52 Shouting over others is a good way to cope with stress 1 1 1 1

53 Stress is more common at the workplace rather than at 
home 0.60 0.60 1 1

54 Avoiding a stressful environment is beneficial 0.70 1 1 1

55 Accepting unchangeable problems is beneficial 0.90 0.93 1 1

The people in my life whose opinions I value:

56 Expect me to play an important role in family dietary habits 1 1 0.93 1

57 Approve of my having a healthy diet 1 1 1 1

58 Expect me to have a healthy diet for my fitness 0.90 1 1 0.93

59 Think that I should assume their dietary habits 0.70 0.80 0.93 0.93

60 Think that I should do whatever they expect of me about 
my nutrition diet 0.80 1 1 1

In our society it is expected that:

61 Housewives have enough time to exercise 0.50 0.80 1 0.93

62 Women’s exercise is not a priority 0.50 0.86 1 1

The people in my life whose opinions I value:

63 Approve of my exercising at least 3 times weekly 1 1 1 1

64 Think that I should do whatever they want me to do about 
exercise 0.80 0.86 1 1

65 My family approve of my visiting my doctor for regular 
breast/cervix screening tests 1 0.93 1 1

66 Physicians, nurses/midwives approve of my performing 
breast/cervix screening tests regularly 1 1 1 1

The people in my life whose opinions I value think that:

67 If we suffer from cancer we will get it treated 0.70 0.80 1 1

68 Cancer prevention is not a priority 0.50 0.80 1 1

69 I should not perform screening tests because there is no 
one with cancer history in my family 0.80 0.80 0.93 1

70 I should do whatever they want me to do about 
performing screening tests 1 0.93 1 1
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Table 1 Content validity of the Inventory for Iranian Female Workers’ Health Promotion Assessment (IWAHPA) based on the 
integrated model of planned behaviour and self-efficacy (continued)

Item no. Statement Content 
validity ratio

Content validity index

Relevancy Simplicity Clarity

The people in my life whose opinions I value think that:

71 Women should not shout/scream in times of stress 0.60 1 1 1

72 Women transfer stress from the workplace to the home 
environment 0.70 0.80 1 1

73 Women should be patient/silent in times of stress 0.60 0.93 1 0.93

74 My family support me in times of stress 0.70 1 1 1

75 I should request help from others in times of stress 1 1 1 1

76 I should do whatever they want me to do in times of stress 0.50 0.93 1 1

For me it is possible to:

77 Have daily consumption of meat, due to my financial 
status 0.80 0.86 1 0.93

78 Have daily consumption of vegetables/fruits, due to my 
financial status 0.80 0.93 1 0.93

79 Eat breakfast in the factory every day 0.70 0.93 1 1

80 Avoid taking high amounts of salt and fat in my daily 
nutrition diet 0.60 0.86 1 0.93

81 Access food stores around my workplace easily 0.70 0.86 0.93 1

82 Exercise 3 times a week, each time 20 minutes 0.70 0.93 1 1

83 Use sport clubs, due to my financial status 0.90 1 1 1

84 Access sport facilities around my workplace 0.90 1 1 1

85 Walk or climb the stairs at my workplace 0.80 1 1 1

For me it is impossible to:

86 Perform breast/cervix screening tests, because I am 
embarrassed 0.90 1 1 1

87 Perform breast/cervix screening tests, because I fear 
cancer detection 1 1 1 1

88 Perform breast/cervix screening tests in private health 
centres, because I cannot pay for it 1 1 1 1

89 Access public health centres to perform breast/cervix 
screening tests 1 0.90 1 1

90 Control my stress at the workplace 0.80 1 1 1

91 Counsel with a psychologist, whenever I am in stress 0.80 0.93 1 0.93

92 Have the support of others whenever I am in stress 0.70 1 1 1

93 Control my stress at home 0.80 1 1 1

I am certain that I can:

94 Change my bad dietary habits 0.60 1 1 1

95 Learn how to cook quick healthy foods 0.70 0.93 1 0.93

96 Plan to stick to healthy foods, even if I have not enough 
time 1 0.93 0.93 0.93

97 Plan to stick to healthy foods, even if I feel tired 0.90 1 1 1

98 Manage to carry out my exercise, even if I feel bored 1 1 1 1

99 Manage to carry out my exercise, even if I am busy 1 1 1 1

100 Manage to carry out my exercise, even if I feel depressed 1 1 1 1

101 Find the means to get what I want, if someone opposes my 
exercising 1 0.93 0.93 1

102 Manage to overcome laziness to perform exercise 1 1 1 1
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Table 1 Content validity of the Inventory for Iranian Female Workers’ Health Promotion Assessment (IWAHPA) based on the 
integrated model of planned behaviour and self-efficacy (concluded)

Item no. Statement Content 
validity ratio

Content validity index

Relevancy Simplicity Clarity

103 Plan to perform breast/cervix screening tests, even if I am 
busy 1 0.93 0.93 0.86

104 Plan to perform breast/cervix screening tests, even if I feel 
tired 0.90 1 0.93 1

105 Plan to perform breast/cervix screening tests, even if I feel 
depressed 0.90 0.86 0.93 0.93

106 Plan to perform breast/cervix screening tests, even if I feel 
embarrassed 0.70 0.86 0.86 0.86

107 Find the means to get what I want, if someone opposes me 
to perform screening tests 0.80 0.93 1 1

108 Learn the skills of coping with stress, even if it takes a long 
time 0.90 1 0.93 1

109 Manage to cope with stress, even if I feel tense 0.80 0.93 0.93 1

110 Manage to solve problems, if I try hard enough 1 1 1 1

111 Change the bad conditions to good ones, even if I have to 
try several times 1 1 1 1

112 Manage to overcome my thoughts at the time of stress 1 1 0.93 1

In the next month I intend to:

113 Learn how to cook quick healthy foods 1 0.93 1 1

114 Change my bad dietary habits 1 1 1 1

115 Exercise 3 times a week each time 20 minutes 1 0.93 1 1

116 Perform aerobic exercise 1 0.93 1 0.93

117 Perform breast clinical examination 1 0.93 1 1

118 Perform pap smear 1 0.86 1 1

119 Learn skills of coping with stress 1 1 1 1

120 Have counselling with a psychologist/physician 1 0.93 1 1

Scale-level content validity index 0.93

Funding: We thank the Research 
Council of Shahid Beheshti University 
of Medical Sciences, Tehran, Islamic 
Republic of Iran for supporting this 

research which formed part of a PhD 
dissertation.
Competing interests: None de-
clared.

References

1. Milestones in health promotion, statements from global confer-
ences. Geneva, World Health Organization, 2009.

2. Doward LC, Meda MD, Tharsen H. Reuirement for quality of life 
instruments in clinical research. Value in Health, 2004, 7:134–139.

3. Peterson SJ, Berdew T. Middle range theories: application 
to nursing research. Philadelphia, Lippincott Williams and 
Wilkins, 2004. 

4. Bastable SB. Nurse as educator; principles of teaching and learn-
ing for nursing practice, 2nd ed. Philadelphia, Lippincott, 2003. 

5. Lawshe CH. A qualitative approach to content validity. Person-
nel Psychology, 1975, 28:563–575. 

6. Waltz C, Bausell RB. Nursing research: design, statistics and com-
puter analysis. Philadelphia, F.A. Davis Company, 1981. 

7. Hyrkas K, Schmidlechner KA, Oksa L. Validating an instrument 
for clinical supervision using an expert panel. International 
Journal of Nursing Studies, 2003, 40:619–625. 

8. Munro BH. Statistical methods for health care research, 4th ed. 
Philadelphia, Lippincott, Williams and Wilkins, 2005. 

9. Hu LT, Bentler PM. Fit indices in covariance structure 
modeling:sensitivity to underparameterized model mis-
specification. Psychological Methods, 1998, 3:424–458. 

10. Walker SN, Sechrist KR, Pender NJ. The health promoting life-
style profile : Development and psychometric characteristics. 
Nursing Research, 1987, 36:76–81. 

11. Della LJ et al. Assessing management support for worksite 
health promotion: psychometric analysis of the leading by 



569

example instrument. American Journal of Health Promotion, 
2008, 22:359–367. 

12. Adams MH et al. Social supports and health promotion lifstyles 
of rural women. Online Journal of Rural Nursing and Health 
Care, 2000, 1(1):28–40. 

13. Alley N et al. Health promotion lifstyles of woman experiences 
crisis. Journal of Community Health Nursing, 1998, 15:91–99. 

14. Stuifbergen AK, Seraphine A, Roberts G. An explanatory model 
of health promotion and quality of life in chronic disease con-
ditions. Nursing Research, 2000, 49:122–129. 

15. Wang D et al. Health promoting lifestyles of university students 
in Mainland China. BMC Public Health, 2009, 9:379. 

16. Dempsey PA, Dempsey AD. Using research: process, critical 
evaluation and utilization, 5th ed. Philadelphia, Lippincott, 
1999. 

17. Bland JM, Atman DG. Statistic note: Cronbach alpha. British 
Medical Journal, 1997, 314:572. 

18. Fox DJ. Fundamentals of nursing research, 4th ed. New York, 
Appleton-Century-Crofts, 2006. 

19. Burns N, Grove SK. Understanding nursing research, 2nd ed. 
Philadelphia, WB Saunders, 2003. 

20. Polit DF, Beck CT, Owen SV. Is the CVI an acceptable indicator 
of content validity? Appraisal and recommendations. Research 
in Nursing and Health, 2007, 30:459–467.

21. Rubio DM et al. Objectifying content validity: conducting a 
content validity study in social work research. Social Work Re-
search, 2003, 27:94–104. 

22. Chen MY et al. Adolescent health promotion scale: develop-
ment and psychometric testing. Public Health Nursing, 2003, 
20:104–110. 

Human resources for health observatory

Human Resources for Health (HRH) are widely recognized as the key element for scaling up health interventions 
to achieve national goals and health-related targets of the Millennium Development Goals. The need for better data 
and information to inform policy development has led to the creation of Human Resources for Health Observatory 
in the Region. The Observatory collects and analyses data on health workforce for more rational approaches to their 
development. The Main objectives of the observatory are to:

collect and synthesize data on the health workforce and health care labour market in the country or Region;

track and assess the dynamics of the workforce and the labour market to identify changes and trends relevant 
to policy-making and planning;

improve the evidence base by conducting new research, policy mapping and analysis, evaluating interven-
tions, forecasting exercises to identify future needs, study the satisfaction and expectations of health workers, 

internationally);

support, inform and direct policy and planning by identifying policy options; assessing the feasibility of inter-
ventions; planning scenarios; disseminating international good practices; and preparing policy briefs;

improve and strengthen the capacity and understanding of senior policy-makers and planners, technical staff 
and HRH managers of HRH issues;

advocate and facilitate policy dialogue between stakeholders.

Further information about the human resources for health observatory can be found at: 
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Injection practices among practitioners in private 
medical clinics of Karachi, Pakistan
M.T. Yousafzai,1,2 N. Nisar,3,6 M.F. Kakakhel,4 M.H. Qadri,1,5 R. Khalil 1 and S.M. Hazara 6,7

ABSTRACT The aim of this study was to determine the frequency and determinants of sharps injuries among 
private health practitioners in slum areas of Karachi, Pakistan. All practitioners with at least 1 year of experience in a 
private medical clinic were asked to complete a self-administered, structured questionnaire (317/397 responded). 
Only 7.9% of practitioners were qualified from medical school, 12.3% were registered nurses and 8.8% lacked any 
professional qualifications. At least 1 sharps injury in the previous 12 months was reported by 26.7%, mostly due 
to needle recapping. Only 25.2% reported using a new syringe for each patient. In multivariate regression analysis 
shorter work experience, < 14 years of schooling, > 20 patients per day, administering ≥ 30 injections per day, reuse 
of syringes and needle recapping after use were significantly associated with sharps injury in the past year. Better 
awareness and training on standard precautions is needed for private practitioners in slum areas of Karachi.
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Pratiques d'injection chez les praticiens des établissements médicaux privés à Karachi (Pakistan)

RÉSUMÉ L'objectif de la présente étude était de déterminer la fréquence et les déterminants des blessures par 
objets piquants ou tranchants chez les praticiens de santé privés dans les bidonvilles de Karachi (Pakistan). Tous 
les praticiens ayant au moins un an d'expérience dans un établissement médical privé ont été sollicités pour 
remplir un auto-questionnaire structuré (317/397 ont répondu). Seuls 7,9 % des praticiens étaient diplômés d'une 
école de médecine ; 12,3 % avaient le diplôme d'infirmier tandis que 8,8 % ne possédaient aucune qualification 
professionnelle. Ils étaient 26,7 % à déclarer avoir été blessés au moins une fois par un objet piquant ou tranchant 
au cours des 12 derniers mois, principalement à cause d'un recapuchonnage d'aiguille. Seuls 25,2 % ont affirmé 
utiliser une nouvelle seringue pour chaque patient. À l'analyse de régression multivariée, une expérience plus 
courte, une scolarité inférieure à 14 années, le fait d'avoir plus de 20 patients par jour, l'administration d'au moins 
30 injections par jour, la réutilisation des seringues et le recapuchonnage des aiguilles après utilisation étaient 
fortement associés aux blessures par objets piquants ou tranchants au cours de l'année écoulée. Il est nécessaire 
que les praticiens privés des bidonvilles de Karachi soient davantage sensibilisés et mieux formés aux précautions 
standard.
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Introduction

According to World Health Organiza-

B virus (HBV) and C virus (HCV) 
infections among health-care workers 
(HCW) in the developing world are 
due to occupational sharps injuries, in 

regions [1]. In the developing world 
the risk of bloodborne infection among 
HCW is exacerbated by poor health 
care regulations about workplace safety 
conditions, the lack of safety engineered 
devices (e.g. auto-disable syringes, safer 
needle devices) and personal protec-
tive equipment (e.g. gloves, goggles, 
masks, gowns) and poor compliance 
with universal precautions (e.g. hand 
washing, not recapping needles, proper 
disposal of sharps in separate sharps 
container, wearing gloves, gowns, masks 
and eye goggles) especially in situations 
where there is possibility of blood or 

-
tors contributing to the high number 
of needlestick injuries are the culture 
(patient demand) of using injections 
versus other methods, the large number 
of informal, unlicensed practitioners, 
the lack of vaccination coverage against 
HBV [4], the lack of availability of post-
exposure prophylaxis and a high preva-
lence of bloodborne infections among 

Data on injection practices among 
health care practitioners at private clin-
ics in Pakistan are scarce. Clinics located 
in slum areas are different from hospitals 
in terms of resources and qualifications 
and essential training of the practition-
ers. A study was therefore conducted at 
private clinics in slum areas of Karachi 
where a multiethnic population resides. 
It was hoped that the study would pro-
vide important data for policy-makers 
and other concerned medical and 
nursing associations to take necessary 
actions to prevent occupational trans-
mission of bloodborne infections. The 
aim of this study was to determine the 

frequency and determinants of sharps 
injuries among practitioners working in 
private health care clinics in slum areas 
of Karachi, Pakistan.

Methods

Study design and setting
A cross-sectional study was carried out 

town, Karachi, in the Majeed, Bilal, 
Muslimabad, Muzafarabad and Sher-
pao colonies. The estimated population 

of Pashtu, Panjabi and Urdu speakers. A 
majority of the people work in the gar-
ment and textile industries. At the time 
of the study there was 1 social security 
hospital providing free-of-charge health 
care for factory workers only. In addi-

providing vaccinations and treatment 
for minor illnesses. The majority of the 
population obtained treatment from 
private clinics which are available in 
every street, providing treatment for 
all types of minor illness around the 
clock. The majority of these private clin-
ics are run by unqualified, unlicensed 
practitioners (“quacks”). The study was 
approved by the ethics committee of 
Baqai Medical University.

Sampling and eligibility 
criteria
An initial survey was done to for-
mulate the list of private health care 
practitioners: clinic address, name of 
the practitioner, work experience of the 
practitioner in the clinic and working 

clinics located in the given area. Consent 
was sought from all the practitioners 
who had work experience of at least 1 

to participate in the study.

Data collection and tools
A structured, pre-tested questionnaire 
in the English language was used for 

distributed among all the eligible prac-
titioners who consented to participate 
in the study. Practitioners were asked 
to complete the questionnaires within 
a 1-week period at any time when they 
were free. After 1 week, data collec-
tors visited again to collect the filled 
questionnaires. Practitioners who were 
unable to complete it or were absent on 

to collect the filled questionnaires.

Statistical analysis
Data was analysed using SPSS, version 
19. Frequencies with percentage for 
categorical and mean with standard 
deviation (SD) for continuous scale 
variables were calculated. Prevalence 

months was measured. Crude and 
adjusted odds ratios (OR) for predic-
tors of sharps injury were calculated 
using multivariable logistic regression 
analysis. Confounding variables were 
identified through changes in crude and 
adjusted beta coefficients for the par-

in beta coefficient was considered as a 
confounder. Hosmer and Lemeshow 
goodness-of-fit test was used to evalu-
ate the model adequacy. Insignificant 
P-value for Hosmer and Lemeshow 
indicated that the model was a good fit.

Results

Participants’ profile
-

tioners; Table 1 showed their sociode-
mographic and other characteristics. 

-
titioners were of Panjabi, Sindhi or 

Almost two-thirds of the practitioners 
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Table 1 Descriptive characteristics of practitioners in private medical clinics in 
Landhi town, Karachi (n = 317) 

Variable Value

Demographic variables

Age in years [mean (SD)] 37.6 (11.1)

Sex [no., %]

Male 277 87.4

Female 40 12.6

Years of work experience [mean (SD)] 11.9 (9.0)

Ethnicity [no., %]

Pashtu 110 34.7

Panjabi & others 130 41.0

Urdu speaking 77 24.3

Years of schooling

10 40 12.6

12 160 50.5

14 82 25.9

16 35 11.0

Professional qualifications [no., %]

MBBS 25 7.9

Registered nurse 39 12.3

Dispenser diploma or others 225 71.0

No professional qualifications 28 8.8

Hepatitis B complete vaccination 
[no., %] 67 21.1

Practice variables

No. of patients per day [median (range)] 25 (10–40)

No. of injections administered per day 
[mean (SD)] 65 (5.6)

No. of injections administered per patient 
[median (range)] 2 (1–3)

At least 1 sharps injury sustained in last 12 
months [no., %] 85 26.7

Use of multi-dose vials for injections [no., 
%]

Yes 220 69.4

No 97 30.6

Use of disposable syringe for each 
injection

Yes 80 25.2

No 237 74.8

Presence of separate container for sharps 
disposal [no., %]

Yes 3 0.9

No 314 99.1

Disposal of sharps [no., %]

Community garbage bin 250 78.9

Sewerage line 67 21.1

Needle recapping [no., %]

Yes 277 87.4

No 40 12.6

-

a medical school. More than three-

reported that they were not vaccinated 
against HBV.

Injection practices and 
prevalence of sharps injury
A mean of 65 (SD 5.6) injections were 
being administered per day by each 

of practitioners administered injections 
with used syringes. A great majority of 

-
als for administering injections. Only 

sharps containers for collecting used sy-

of clinic waste in the community waste 
collections (Table 1).

at least 1 sharps injury in the previous 
-

was higher among male practitioners 

around the last sharps injury. More than 
half of these practitioners had sustained 

-
curred while they were recapping the 
needle after use.

Factors leading to sharps 
injuries
T
significantly associated with sharps 
injuries. There was a negative relation-
ship between work experience and 
the rate of sharps injury. The risk of 
sharps injury was almost 6 times more 
common among practitioners with 
< 5 years’ experience as compare to 
those with > 15 years’ experience (OR 

odds of sharps injury steeply decreased 
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the risk of occupational infection with 
HCV and HBV are high, particularly 
for those practitioners not vaccinated 
against hepatitis B. Our results highlight 
the value of HBV immunization for all 
practitioners. Moreover, clinics in rural 
areas are quite different from hospi-
tals in terms of size, location, facilities, 
training and professional qualifications 
of HCW. In most of the facilities the 
practitioners were not professionally 
qualified. There is a need for surveillance 

and appropriate facilities for ongoing 
training of practitioners, refresher cours-
es and provision of personal protective 
equipment.

In this study, almost three-quarters 
of the practitioners reported giving 
injections with used syringes. This pro-
portion is slightly higher than previous 
findings from primary care facilities in 
Karachi and other developing countries 

-
planations for the higher proportion of 
syringe reuse in the current study could 
include being in a slum area where there 
is no health care regulation, the high 
proportion of unlicensed or unqualified 
practitioners (“quacks”) in the given 

Similarly, with a further 5 years’ increase 
in experience the odds of sharps injury 

The multivariate logistic regression 
model showed that significant predic-
tors of sharps injuries were: having < 14 

-

Discussion

This study reported that the frequency 
of sharps injuries among practitioners 
working in private medical clinics in 
Landhi town was high. Self-reported 
injection practices were unsafe and in-
adequate, for instance reusing syringes, 
needle recapping, using multi-dose 
vials, unavailability of sharps disposal 
containers and disposal of sharps in 
community waste bins.

This study found that the propor-
tion of practitioners with at least 1 

of sharps injuries among health care 
practitioners from clinics or primary 
care facilities in Pakistan and neighbour-
ing countries is very limited. In stud-
ies conducted among hospital-based 
HCW in Karachi a much higher preva-
lence of sharps injuries was reported: 

India also reported a higher prevalence 

among different categories of HCW 
at a tertiary care hospital in Malaysia 
found the prevalence of at least 1 sharps 

staff nurses [9]. However, multicentre 

hospital-based cross-sectional studies 
from the Islamic Republic of Iran and 
Ethiopia found that the prevalence of 
at least 1 sharps injury in the last year 

-
trast, a study among non-hospital based 
HCW in the Untied States of America, 

study. Another cross-sectional study 

in the Dominican Republic found that 

The frequency of sharps injuries was 
higher in hospitals than immunization 
clinics where the immunization staff 
received ongoing training on universal 
precautions.

Given the current level of percuta-
neous blood exposure among health 
care practitioners working in private 
clinics and the population prevalence 
of bloodborne pathogens in Pakistan 

Table 2 Distribution of reasons for injury among practitioners in private medical 
clinics in Landhi town, Karachi who suffered at least 1 sharps injury in the previous 
12 months (n = 85) 

Variable No. %

Object of sharps injury

Syringe needle 50 58.8

Stitching needle 15 17.6

Surgical blade 10 11.8

Drip-set needle 10 11.8

What led to sharps injury

Needle recapping 40 47.0

Patient movement 15 17.6

Changing of needle 20 23.5

During discarding in the waste bin 10 11.8

Lighting in clinic at time of injury

Fluorescent lamp 15 17.6

Regular light bulb 20 23.5

Rechargeable emergency light 30 35.3

Candle 20 23.5
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setting as well as unawareness among 

of the clinics had puncture-resistant 
sharps containers for disposing of 
contaminated sharps. Similar to this 

and, more recently, Chowdhury et al. 
in Bangladesh [19] also reported that 
few primary care facilities had sharps 
disposal containers.

Almost two-thirds of sharps injuries 
in this study were caused by hollow-
bore needles, a finding which is con-
sistent with the findings of previous 
studies among hospital-based HCW 
in Malaysia [9]. Similarly, the major-
ity of the sharps injury occurred while 
recapping needles or by manipulation 
while changing the needle. This is con-
sistent with a previous study at primary 
care facilities in a rural district of Sindh, 

-
tions regarding involvement of health 
care practitioners in slum areas in 
unsafe practice of needle recapping 
could be unavailability of puncture-
resistant sharps disposal containers, 
poor knowledge regarding essential 

by the Centers for Disease Control 

manipulation, disassembly and chang-
ing of needles [14]. The transmis-
sion risk of bloodborne pathogens is 
relatively greater after sharps injuries 
caused by used hollow-bore needles 

single-use disposable syringes for each 
patient, perhaps via the media, or train-
ing sessions on practising universal pre-
cautions for all HCW in private clinics. 
Improving the availability of sharps 
disposal containers might be achieved 

Table 3 Distribution of determinants of sharps injury among practitioners in private medical clinics in Landhi town, Karachi 

Variable Sharps injury OR (95% CI) P-value

Yes No

No. % No. %

Total 85 26.8 232 73.2

Years of work experience

< 5 30 46.2 35 53.8 5.7 (2.5–13.2)

5–10 25 36.8 43 63.2 3.8 (1.7–8.9) < 0.001

10–15 18 21.2 67 78.8 1.8 (0.8–4.2)

15+ 13 13.0 87 87.0 1

Years of schooling

10–12 75 37.5 125 62.5 6.4 (3.0–13.9) < 0.001

14–16 10 8.5 107 91.5 1

No. of injections administered per day

< 30 10 10.0 90 90.0 1 < 0.001

 30 75 34.6 142 65.4 4.7 (2.2–10.3)

No. of patients per day

 20 7 7.1 91 92.9 1 < 0.001

> 20 78 35.6 141 64.4 7.2 (3.0–17.8)

Use of disposable syringe for each injection

Yes 6 7.5 74 92.5 1 < 0.001

No 79 33.3 158 66.7 6.2 (2.5–16.5)

Needle recapping after use

Yes 81 29.2 196 70.8 3.7 (1.2–12.7) 0.017

No 4 10.0 36 90.0 1

OR = odds ratio; CI = confidence interval.

through subsidies to clinics especially 
in slum areas of Pakistan.

The logistic regression model in this 
study found that greater work experi-
ence, > 14 years of schooling, having ≤ 

injections per day and not recapping 
needles or reusing syringes were sig-
nificantly associated with lower risk of 
sharps injury. The inverse relationship 
between work experience and sharps 
injury is consistent with previous stud-
ies conducted at primary care facilities 

exact reason for the lower risk of sharps 
injury with increased work experience 
is unknown; however, the most likely 
explanation for this association could 
be attainment of greater skill in carrying 
out procedures such as injection admin-
istration, suturing and cannulation over 
time. The finding of < 14 years school-
ing and higher risk of sharps injury is 
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also consistent with a study conducted 

day and risk of getting sharps injury is 
consistent with a multicentre commu-
nity based cross-sectional survey among 
different types of health care facilities in 

The actual rate of sharps injury in 
the last year among private practition-
ers in this slum area of Karachi could 
be higher than reported due to recall 
bias. Furthermore, the findings may not 
be generalizable to all settings in the 
country.

Conclusion

This study found that practitioners 
working at private clinics in slum areas 
of Karachi are at a high risk of blood-
borne infections. The prevalence of 
at least 1 sharps injury in the last year 
was high and injection practices were 
unsafe. Health care was provided pre-
dominantly by unqualified practition-
ers who even lacked basic professional 
qualifications. Less work experience, 
less than bachelor education, reuse of 
syringe and practice of needle recap-
ping were significantly associated with 
sharps injuries. There is an urgent need 
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Short communication 

Use and safety of conducted electronic devices: what 
is known?
K. Nugent 1 and C. Cevik 2

ABSTRACT Conductive electronic devices (CED), such as Taser ® and stun guns, are sold worldwide for use by 
security services, although they have also been used for self-defence and even for torture. CED are promoted as 
non-lethal weapons which can potentially save lives. However, there are multiple reports of deaths temporally 
associated with CED use. These weapons have definite physiological effects in normal volunteers, especially 
when accompanied by exertion. Medical examiners often report that deaths followed physical encounters 
which included the use of CED were due to natural causes, excited delirium and/or drug intoxication. These 
cases present complex situations in which multiple factors potentially contribute to the death, including electric 
shocks which cause neuromuscular incapacitation, severe pain and anxiety. Public health officials, physicians 
and hospital personnel need to be aware that individuals controlled with CED are at increased risk of death. We 
need better recording of incidents worldwide to understand the extent and outcomes of CED use.

1Department of Internal Medicine, Texas Tech University Health Sciences Center, Lubbock, Texas, United States of America.
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Utilisation et sécurité des dispositifs à impulsions électriques : quel est l'état des connaissances ?

RÉSUMÉ Les dispositifs à impulsions électriques comme le Taser® et les pistolets à impulsions électriques sont vendus 
dans le monde entier pour être utilisés par des services de sécurité, mais sont aussi utilisés pour l'auto-défense et même 
la torture. Ils sont présentés comme des armes non mortelles qui peuvent sauver des vies. Toutefois, de nombreux décès 
coïncidant avec l'utilisation de ces dispositifs ont été signalés. Ces armes ont des effets physiologiques certains chez des 
volontaires normaux, en particulier lorsqu'ils sont associés à un effort. Les médecins légistes ont souvent rapporté que 
les décès suivant des contacts physiques qui comprenaient l'utilisation de dispositifs à impulsions électriques étaient 
imputables à des causes naturelles, un délire aigu et/ou une intoxication liée à l'utilisation de médicaments et/ou de 
drogues. Ces cas sont des situations complexes dans lesquelles des facteurs multiples contribuent potentiellement au 
décès, tels que les chocs électriques à l'origine d'une paralysie neuromusculaire, d'une douleur sévère et d'anxiété. 
Les responsables de la santé publique, les médecins et le personnel hospitalier doivent être sensibilisés au fait que les 
personnes neutralisées par des dispositifs à impulsions électriques courent un risque accru de décès. Nous devons 
améliorer l'enregistrement des incidents dans le monde pour comprendre la portée et les conséquences de l'utilisation 
des dispositifs à impulsions électriques.
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Patterns of use

Conductive electronic devices (CED), 
such as Taser® and stun guns, deliver 
short pulses of high voltage current 
which cause neuromuscular incapaci-
tation and pain and were introduced 
as alternatives to lethal weapons. They 
provide another tool to help police, 
the military, and other security services 
to manage dangerous and belligerent 

worldwide, including the Middle East, 
and all public health officials and physi-
cians need to know about the potential 
hazards associated with these devices.

In the United States of America 

confined to a wheelchair and suffering 
from schizophrenia called the emer-
gency services to report concerns about 
possible harm from another family 
member. Police at the scene eventually 

during a confrontation” for a total of 165 
seconds, following which the patient 
died [6]. This media report provides a 
stark contrast to the usual promotional 
material distributed by companies that 
make CED. For example, the Taser 
International, Inc. home page lists and 
updates the total number of lives saved 

taser.com]. Reports collected by the 
largest manufacturer of these devices in 
the USA suggest that they have a high 

medical literature also indicate that the 
number of deaths associated with CED 

investigative journalists and nongovern-
mental organizations, such as Amnesty 
International, continue to report a num-
ber of deaths associated with CED use 

Justice collects information on deaths of 
prisoners in custody but does not clas-
sify deaths associated with CED into a 
separate category.

The case described above intro-
duces concerns about the safety of 

CED in field use. Web-based searches 
easily retrieve multiple cases of death 
associated with the use of CED [9]. 

associated with the use of CED had 

11]. These reports support public con-
cerns about CED use and safety and 
demands for unbiased studies on field 
use. However, based on our experience 
with manuscript submissions, some edi-
tors and peer reviewers strongly distrust 
the information provided by Amnesty 
International but do not specifically 
enumerate these concerns. Vilke et al. 
used lists obtained from Amnesty In-
ternational and the Arizona Republic 
newspaper to study deaths associated 
with the use of CED and recovered in-

the two lists through requests to law 
enforcement agencies [9]. They made 
no specific comments that Amnesty 
International distorted the facts in these 
cases. We conclude that until more re-
liable information becomes available 
through USA government agencies and 
international agencies, the public and 
interested investigators must depend, 
in part, on reports in the print and elec-
tronic media to identify case material, 
and that these reports, in aggregate, raise 
important concerns about patterns of 
use of CED in the field.

Do CED have 
physiological effects 
in normal subjects?

In normal subjects CED discharges 
cause pain in the stun mode and neu-
romuscular incapacitation through 
involuntary muscle contraction in the 

these discharges increase the respiratory 
rate (4 breaths per minute), the tidal 

(1.4 mmol) but do not increase the 

resting heart rate or blood pressure or 
cause myocardial ischaemia. Applica-
tions of CED increase the heart rate 

exercised to “near-exhaustion” and 
increase the secretion of cortisol for 

-

above baseline in resting subjects 

discharges depend on the experimental 
design; they can cause a sustained stress 
response in some subjects. The question 
remains: is there any interaction with 
other stressors during field use?

Population studies 
and CED-associated 
mortality

Medical examiners frequently conclude 
that subjects who have died after alterca-
tions with the police which required the 
use of CED died from natural causes, 

in the USA two subjects died following 
CED use. One subject had participated 
in a prolonged physical struggle with 
the police and was found to have “di-
lated cardiomyopathy and cocaine was 

examiner did not provide a final cause 
of death but concluded that the CED 
was “not causal or contributory to 
death”. This conclusion is extremely 
important because it allows the propo-
nents of CED to maintain that these 
devices do not contribute to death in 
these cases. However, the information 
provided about this particular case is so 
limited that it is impossible to decide the 
cause of death. A National Association 
of Medical Examiners’ position paper 
outlines strict guidelines for the certifi-
cation of cocaine-related deaths [14]. 
These guidelines require a scene investi-
gation, autopsy examination, laboratory 
analysis and case interpretation. The 
paper stated that blood and urine levels 
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discharges adversely affect these vari-
ables in a person with other disorder(s), 
such as exertion, cocaine use, and car-
diomyopathy, then mortality would be 
expected to increase. Consequently, 
it seems to us that conclusions about 
CED safety in the field are overly sim-
plistic and do not consider the potential 
interactions with relevant environmen-
tal and subject factors.

What is the situation?

CED are frequently used in danger-
ous situations and probably help police 
avoid the use of lethal force. However, 
many media reports describe the use 
of CED in situations that do not ap-
pear to represent potential harm to the 
subject, the police or bystanders. For 
example, it seems very unlikely that the 
woman described in the second para-
graph could harm anyone. CED can 
cause pronounced neuromuscular in-
capacitation, sustained tachycardia after 
exertion, hyperventilation, acidaemia, 
pain and anxiety, and contribute to the 

They are lethal weapons in some situa-
tions [1]. This is particularly true in sub-
jects who have had prolonged physical 
encounters with the police, are using co-
caine or other sympathomimetic drugs, 

have heat exposure or have psychiatric 
disorders [1]. In addition, there are 
case reports in which CED discharges 
caused cardiac arrhythmias and excited 
delirium in the absence of confounding 

We suggest that the USA govern-
ment and other governmental and non-
governmental organizations need to 
develop more detailed databases on in-
custody deaths and make this informa-
tion available to interested investigators. 
In particular, Amnesty International, the 
World Health Organization and other 
independent organizations need to col-
lect information on CED use patterns 
and related injuries to determine wheth-
er or not there are outcomes in other 
countries similar to those reported in 
the USA. These weapons may be used in 
torture and could help explain the cause 
of death in some victims. We need more 
thorough forensic investigations which 
follow standard guidelines before CED 
use is exonerated by medical examiners. 
In particular, in cases where substance 
use is implicated, drug levels may not 
provide an adequate explanation for the 
cause of death. Finally, we need a more 
integrative analysis by investigators and 
editors about the interactions among 
CED, other stresses, medical comorbid-
ity and outcomes.
Competing interests: None declared

of cocaine do not necessarily directly 
correlate with toxic effects or explain the 
cause of death. Some of these cases of 
cocaine-associated deaths have almost 
certainly died from other causes but 
have recently used cocaine. Bertol et al. 
suggested that brain tissue provides a 
better source for cocaine determination 
than postmortem blood and that the 
mean brain-to-blood ratios of cocaine 
and benzoylecgomine provide better dif-
ferentiation between incidental death 
cases and overdose cases [15]. There-
fore, it would seem that the conclusion 
that cocaine caused the death in these 
situations requires more effort by medi-
cal examiners than simply testing blood 
for cocaine or other drugs.

The effects of CED may also inter-
act with environmental stressors (es-

or drug toxicity. Some people exposed 
to CED have developed a clinical syn-
drome that resembles the multisystem 

illness. The Apache scoring system (and 
others) adds up physiological derange-
ments, including heart rate, respiratory 
rate, blood pressure, temperature, pH 
and laboratory results to predict mor-
tality. In all acute medical disorders, 
increases in the Apache score increase 
the mortality above the baseline for the 
medical condition and age [16]. If CED 
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One Health: perspectives on ethical issues and evidence from animal experiments

Sir,
A recent publication in your journal, 

by Asokan et al., entitled “One health: 
perspectives on ethical issues and 
evidence from animal experiments” 
[1], touches on a number of important 
points, but fails to go far enough in 
exploring the innovative nature of a 
One Health approach to a number 
of scientific and ethical issues related 
to the overlap of human and animal 
health. 

The authors seem to make the fol-
lowing argument: 

Zoonoses are important threats to 
human and animal health, and animal 
research has played a role in assessing 
risk across species. 

The ethical justification and scien-
tific utility of laboratory animal ex-
perimentation are rightly criticized, 
necessitating efforts to enhance hu-
mane aspects of animal research as 
well as to address biases and difficul-
ties in extrapolating data from animal 
research to humans.

One Health is a comparative clini-
cal approach which promotes better 
collaboration between human and 
animal health professionals in order 

to reduce the spread of zoonotic dis-
eases.

Therefore, the authors conclude,

“…researchers should not only avoid 
using more animals for experiments 
than needed, they should also aim to 
avoid using too few”. The authors also 
provide four proposals to improve the 
ability to apply data from laboratory 
animal experimentation to humans.

While agreeing with their premise, I 
would disagree with the conclusion and 
would argue that the authors fail to ad-
equately describe how the One Health 
approach provides alternatives to tra-
ditional use of animal experimentation. 

The American Veterinary Medical 
Association has defined One Health as 
“…the collaborative efforts of multiple 
disciplines working locally, nationally 
and globally, to attain optimal health for 
people, animals, and our environment” 

approach, wherein animals and humans 
are considered to be generally suscepti-
ble to the same environmental risks and 
are thus perceived as mutual benefac-
tors of one another; it entails preventing 
and treating disease in one species in 
order to indirectly prevent and treat 

Approaching zoonotic and envi-
ronmental risks from a One Health 
perspective involves considering what 
research and disease control and preven-
tion methods are mutually beneficial to 
humans, animals and the environment. 
This is very different from traditional 
attitudes of maximizing human health 
alone. One key type of research that 
the One Health approach encourages 
is the use of epidemiological studies 
of naturally occurring populations us-

and cohort studies to assess correlation 
between environmental exposures and 
health risks [4]. One key type of direct 
disease control and prevention is the 
use of animal collars and vaccinations 
[5].

The One Health paradigm, whether 
applied to zoonotic disease or other 
health issues affecting both animals 
and humans, can provide important 
alternatives to animal experimentation. 
As such, groups concerned with animal 
ethics would do well to further explore 
the applications of a One Health ap-
proach: what are the ethical guideposts 
as we move toward a future of health 
care that considers the health of multi-
ple species as well as the environment?

Letter to the Editor
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Dr Lederman responding to our 
article agrees with our premise on One 
Health, ethics and evidence. However, 
he disagrees with our conclusion.

Our article focuses on One Health 
in relation to ethics and a pathway to 
generating robust evidence from animal 
experiments and certainly not, as seems 
to be understood by Dr Lederman, that 
One Health provides an alternative to 
the conventional animal experiments.

Our argument is based on the cur-
rently prevailing facts on evidence and 
ethics.

Evidence: Many systematic reviews 
published in the Cochrane library are 
inconclusive and unable to provide 
clinical recommendations after rand-
omized controlled trials have been un-
dertaken based on the results of animal 
experiments. The key factors central to 

the lack of conclusive evidence include 
inadequate numbers of animals used 
and poor choice of animal models in 
the experiments to mimic human dis-
ease.

Ethics: Subjecting human volun-
teers to trials in the absence of adequate 
results generated from animal studies, 
which have used fewer animals be-
cause regulated by ethical guidelines 
(i.e. reduction, one of the three “Rs” in 
humane animal experimentation), is 
unethical. Furthermore, this a wastage 
of research grants, time and resources, 
including experimental animals. 

The results of animal experiments 
can benefit not only humans alone 
but also multiple species affected by 
zoonotic diseases. There is a need to 
move ahead with animal experiments to 
circumvent the existing inadequacies in 

evidence. We explored and recommend 
four proposals in our article, such as 
standardization of procedures in animal 
experiments, enhancing statistical pow-
er in studies, and generating evidence 
ethically from prospective registration 
of animal experiments similar to regis-
tration of clinical trials in humans. This 
would support scientific evidence and 
remove some of the confusions .

In zoonoses, agent and environ-
ment are similar across species; clinical 
approaches under One Health do not 
differ. Therefore, prevention and con-
trol of zoonoses requires conclusive 
evidence from systematic reviews of 
multiple species together on diagnostic 
test accuracies and interventions.

We further reiterate that One 
Health is not an alternative to animal 
experiments for generating evidence.
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