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Editorial

Universal health coverage in the context of 
emergencies
Ala Alwan 1

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

This editorial is based on a speech delivered at the Ministerial Conference on Universal Health Coverage, 27-28 June, 2013, Istanbul, Turkey.

The right to health is a fundamental 

coverage (UHC) is a central strategy 
to achieving that right. UHC has three 
dimensions: coverage for all people; 
coverage with all essential services, 
prevention, promotion, treatment and 
rehabilitation services; and financial 
risk protection so service users are not 
exposed to financial hardship. Progress-
ing towards UHC requires a country to 
have a strong, efficient, well-staffed and 
affordable health system accessible to 
all. Attainment of UHC poses addition-
al challenges in countries affected by 
humanitarian crises and emergencies.

Humanitarian crises, whether natu-
ral or man-made, unfortunately occur 

-
cies occurring globally every year, affect-

-

population currently lives in countries 

-

countries are currently experiencing 
complex humanitarian emergencies 
(many of them prolonged), affecting 

Emergencies cause enormous loss 
of life and suffering. They also invari-
ably result in destruction of infrastruc-
ture and huge financial losses. From 
the health perspective, there may be 

extensive disruption of health services 
due to reduced supplies at a time of 
greater need leading to shortages of 
medicines and other essential equip-
ment. Furthermore, the functioning 
of the health system may be severely 
curtailed because of power and water 
shortages or interruptions.

Emergencies can thus severely 
impede UHC and may destroy years 
of developmental gains in the health 
sector. A report by the United Nations 
Economic and Social Commission for 
Western Asia estimates that the current 
conflict in Syria has resulted in a decline 

Index level which is now lower than that 

-

Hence ensuring that health care reaches 
all people affected by emergencies is a 
great challenge to global health today. 

General Assembly endorsed reforms in 
the management of the emergency hu-
manitarian assistance based on univer-
sally accepted humanitarian principles 

action, neutrality, solidarity, equity and 
-

ability and reliability; and the funda-
mental right to health for all. 

the humanitarian health relief has three 
pillars: strengthening of health systems; 
predictable and reliable financing; and 
strengthened partnerships and coordi-
nation through the establishment of the 
health cluster which includes national 

and international players, with WHO 
as the Cluster Lead. In addition to the 
provision of essential health care in co-
ordination with the government, the 
health cluster has the responsibility to 
provide key public health functions and 
to set the scene for early recovery.

Based on the above, it is clear that 
the UHC principle of equal access to 
essential services and financial risk pro-
tection is entirely consistent with the 
humanitarian principles and UHC is a 
prerequisite for effective humanitarian 
health relief. Furthermore, the build-
ing blocks for a well-functioning health 
system are as crucial to emergency man-
agement as they are to the achievement 
of UHC. 

Therefore, UHC during emergen-
cies can be achieved if the humanitarian 
principles are adhered to by national 
and international actors and effective 
emergency management is put in place 
and implemented on the ground. Un-
fortunately, this is not usually the case 
during real life emergencies. There are 

-
tive management of emergencies and 
hence provision of UHC.

First and foremost is that most 
countries are not adequately prepared 
for crises and emergencies and they 
frequently lack plans and capacity on 
risk and vulnerability assessment and 
preparedness at the level of commu-
nities and countries at risk. Second is 
lack of security, which may result not 
only in destruction of infrastructure, 
but also in lack of access to health facili-
ties due to hostilities, inability of health 
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professionals to reach people in need, 
lack of transport and a host of other 
related issues. Third are other causes of 
inaccessibility. Despite humanitarian 
principles, the cost of obtaining treat-
ment may actually rise during emergen-
cies. People may have to compete to 
access available medical services and 
supplies, user fees may be imposed and 
closure of government facilities may 
force people to resort to the private 
sector and make them vulnerable to 
exploitation. Fourth is funding. If ad-
equate preparedness and planning are 
not in place, a state will not be in a posi-
tion to implement mitigation and early 
response measures and may need the 
international community to help sup-
port the emergency response. While 
funding mechanisms for immediate 
international response may be available, 
the longer an emergency continues, 
the more need there is for a sustainable 
means of funding and donor fatigue 

lack of medical supplies and essential 
medicines. Although emergency health 
kits are normally provided during acute 
crises, life-saving medicines and supplies 

for chronic diseases, maternal and child 
health care and mental health are often 
forgotten or inaccessible.

These impediments require action 
by countries and the international com-
munity. Countries need to be better 
prepared for emergencies and to invest 
in strengthening the resilience of their 
health systems. Vulnerable communi-
ties also need to consider international 
experience and lessons learned in order 
to address gaps. At the global level, the 
international community should es-
tablish stronger coordination and learn 
from experiences, particularly in the last 
8 years since the implementation of the 
UN humanitarian reforms. 

In the Eastern Mediterranean Re-
gion, Member States have endorsed a 
strategic vision aimed at increasing the 
resilience of countries to crises and en-
suring effective public health response 
to risks and threats. This includes the 
development of clear policies and leg-
islation based on an all‐hazard, multi-
sectoral and “whole health” approach, 
paying special attention to safeguarding 
health facilities and the health work-
force during emergencies. However, 

translating the vision into concrete ac-
tion is a challenge. Key readiness meas-
ures that are given priority by the 
Regional Office include maintaining 
regional emergency stockpiles, training 
a cadre of response experts and encour-
aging the establishment of intercountry 
mutual support and solidarity arrange-
ments and agreements in times of crisis. 
We also aim to strengthen the evidence 
base for health emergency and disaster 
risk management by reviewing lessons 
learnt, best practices and economic as-
sessments.

The ultimate goal is to promote 
country and regional self‐reliance in 
emergency management and thereby 
maintain UHC in times of crisis: risk 
reduction and emergency preparedness 
at the community level is the safeguard 
against the collapse of UHC at the on-

well-organized emergency response will 
help ensure that the vital elements of 
UHC are maintained to benefit the af-
fected populations; and early recovery 
measures using humanitarian resources 
will lead to prompt and efficient re-
establishment of UHC..
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Factors associated with treatment default by 
tuberculosis patients in Fez, Morocco
K. Slama,1 N. Tachfouti,2 M. Obtel 2 and C. Nejjari 2

ABSTRACT Interruption in tuberculosis (TB) treatment still remains the most important challenge for control of 
the disease. This study aimed to identify the determinants of TB treatment default in Fez, Morocco. A 1:2 pair-
matched case–control study was carried out in the TB control units in Fez. Cases were defaulters to TB treatment 
and were matched by age and sex to non-defaulters (controls). Of the 320 patients (108 defaulters, 212 controls), 
80.6% were male. The main reason for defaulting reported by patients was the sensation of being cured. 
Predictive factors for treatment default in the multivariate conditional logistic regression analysis, were: relapsed 
case (adjusted OR = 4.49; 95% CI: 1.87–10.8), current smoking (aOR = 2.10; 95% CI: 1.07–4.14), alcohol use (aOR = 
2.92; 95% CI: 1.04–8.19), being more than 30 minutes away from the health centre (aOR = 3.34; 95% CI: 1.06–10.5) 
and perception of having received insufficient explanation about the disease (aOR = 2.87; 95% CI: 1.53–5.36). The 
rate of defaulting in Fez can be lowered through targeted and realistic measures.

1Pasteur Institute of French Guyana, Epidemiology Unit, Cayenne, Guyana (Correspondence to K. Slama: katia.slama@hotmail.fr).).
2Laboratory of Epidemiology, Clinical Research and Community Health, Faculty of Medicine, Fez, Morocco.

Received: 01/03/12; accepted: 21/03/12
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Facteurs associés à l'abandon du traitement chez des patients atteints de tuberculose à Fès (Maroc)

RÉSUMÉ L'interruption du traitement de la tuberculose reste encore le défi le plus important pour la lutte contre 
cette maladie. La présente étude vise à identifier les déterminants de l'abandon du traitement de la tuberculose 
à Fès (Maroc). Une étude cas-témoin appariés avec un rapport de 1 pour 2 a été menée au sein des unités de  
lutte contre la tuberculose à Fès. Les cas concernaient des patients ayant abandonné le traitement contre la  
tuberculose. Ils ont été appariés selon l'âge et le sexe à des témoins ayant achevé leur traitement. Sur un total de  
320 patients (108 abandons, 212 témoins), 80,6 % étaient de sexe masculin. La principale raison citée par les patients 
ayant abandonné était la sensation d'être guéri. Les facteurs prédictifs d'un abandon de traitement dans une  
analyse de régression logistique conditionnelle  multivariée étaient les suivants : une rechute (OR ajusté = 4,49 ; IC à 95 % : 
1,87–10,8), la consommation de tabac (OR ajusté = 2,10 ; IC à 95 % : 1,07–4,14), la consommation d'alcool (OR ajusté = 2,92 ;  
IC à 95 % : 1,04–8,19), l'éloignement du lieu de résidence de plus de 30 minutes du centre de santé (OR ajusté = 3,34 ;  
IC à 95 % : 1,06–10,5) et l'impression d'avoir reçu des explications insuffisantes sur la maladie (OR ajusté = 2,87 ;  
IC à 95 %: 1,53–5,36). Le taux d'abandon à Fès peut être réduit au moyen de mesures ciblées et réalistes.
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Introduction

According to World Health Organiza-
tion (WHO) estimates, approximately 
9.4 million new cases were reported in 

-
ed will infect up to 15 people every year 
and so treatment of active pulmonary 
TB patients remains the most effective 
strategy to stop the spread of the disease 

-

control of the disease.
In Morocco,  TB is  a  highly 

prevalent infection, affecting more 

Moroccan government is committed 
to fighting TB, strengthened by the 
adoption of the national strategic plan 

the therapeutic delivery system to TB 
patients and accelerate the reduction 
in incidence of smear-positive cases 
(microscopy-positive pulmonary TB). 
With annual rates of TB detection over 

income countries achieving the millen-
nium development goals (MDGs) and 

case detection rate and 85% success 
rate for treatment,

In Morocco, TB clinical care is pro-
vided at a public health centre and TB 
treatment is delivered at local dispen-
saries following the DOTS strategy. 
Despite the fact that TB treatment is 
free of charge, a high proportion of 
new smear-positive cases voluntar-
ily interrupt their treatment before the 
end. Default from treatment is detri-
mental, not only to the patient, who 

community level, with the emergence 
of bacteria strains with acquired re-
sistance to common TB antibiotics 

in Morocco, and was estimated at 

to the long course of TB treatment 
is a complex, dynamic phenomenon 
with a wide range of factors impacting 

-
iour. So far, there are little data on the 
determinants of TB treatment default 
in Morocco or reasons for defaulting 
reported by patients.

was to identify the determinants of TB 
treatment default in the region of Fez, 
Morocco. The characteristics found 
to be associated with default among 
TB patients as well as determination 
of structural barriers may help control 
programmes to improve compliance 
and work more effectively towards the 
aim of MDG 6 to eliminate TB as a 

Methods

Setting and design

TB control units (TCUs), from a total 

TCUs were selected based on caseload, 

participate. TCUs were located in low-, 
medium- and high-income neighbour-
hoods.

Study population
Eligible patients for the study included 
TB patients (new cases or relapsed) 
who were enrolled in treatment for TB 

-

from the TCU registers and contacted 
to answer a questionnaire. Participants 
were male or female, aged 15 years or 
older, had been diagnosed with active 
TB (defined according to WHO cri-
teria) and had started TB treatment 
according to international guidelines 

-
ticipating TCUs were selected for the 

study. A total of 16 patients refused 

defaulters were selected for the study. 
Cases and controls were matched by 
sex and age, and for each case of default 

who refused to take part in the study 
were excluded. A defaulter (case) was 
defined as a TB patient who interrupted 

the end of the treatment period, accord-

defaulter (control) was defined as a 
TB patient diagnosed in the same time 
period, from the same TCUs, follow-
ing the same treatment protocol, but 
who completed the whole treatment 

entered the study.

Data collection
An anonymous questionnaire was devel-

made after assembling a focus group of 
all nurses participating in the study. The 
nurses were staff members of the TCUs 
and were responsible for actively search-
ing for cases and controls to collect the 
data. Participants were interviewed in 
the TCUs. The questionnaires focused 
on factors that might be associated with 
default: sociodemographic factors (sex 
and age, marital status, employment 
status, educational level, housing area 
and conditions, monthly earnings), 
medical information (new TB case or 
relapsed, pulmonary or extrapulmonary 
location), health insurance coverage, 
distance to TCU, addictive behaviours 
(tobacco and alcohol), side-effects to 
treatment, explanations received about 
the disease, knowledge and attitudes 

defaulting.
The purpose of the study was ex-

plained in detail to each patient agree-
ing to participate in the study, and oral 
informed consent was obtained prior to 
interviews. The anonymity of question-
naires was strictly respected.
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Data management and 
statistical analysis
The data were entered and analysed 
at the epidemiology laboratory of the 
Faculty of Fez, using Stata software, 

percentages, mean and standard de-

chi-squared tests were applied to deter-
mine factors associated with treatment 
default, significance was attributed to 
a probability of P
with a P
analysis were included in a conditional 
logistic regression model, to assess the 
association between risk factors and 

potential confounding factors. Vari-
ables for the final model were selected 
using backward elimination.

Results

-
ter of participants were illiterate, and 

of participants had health insurance. In 

smokers and 8.1% alcohol users.

The mean time to get to the TCU was 
16.9 (SD 8.9) minutes; 88.8% (n = 

9.4% (n
characteristics of the study group are 
shown in Table 1.

Figure 1 presents the knowledge 
of the study sample about the causes 
of TB. Several answers were possible. 

cold to be the cause of TB, followed by a 
-

able to define a cause for TB. Tobacco 

causes. Other causes mentioned were: 
social conditions/poverty (n = 6), wa-
terpipe/hashish/drugs, contact (n = 

n n
dairy products (n n = 1), angina 
(n = 1), paint (n = 1), tin cans (n = 1), 
milk (n = 1), virus (n = 1) and diabetes 
(n = 1).

The main reason for default-

75,9%), followed by the treatment 

lack of knowledge about the benefits 

Table 1 Demographic and clinical characteristics of the total study group of 
tuberculosis (TB) patients (n = 320)  

Variable No. %

Sex

Male 258 80.6

Female 62 19.4

Marital status

Married 136 42.9

Single 170 53.6

Widowed or divorced 11 3.5

Educational level

Illiterate 82 26.8

Primary education 127 41.5

Secondary education 82 26.8

University 15 4.9

Employment status

Housewife 30 9.4

Unemployed 72 22.5

Student 21 6.6

Permanent employment 109 34.1

Occasional employment 84 26.3

Retired 4 1.3

Monthly income (dh)

< 1000 83 25.9

1000–2000 180 56.3

2000–4000 43 13.4

> 4000 14 4.4

Health insurance

Yes 30 9.8

No 275 90.2

TB treatment defaulter

Yes 108 33.8

No 212 66.3

TB case status

New 277 88.5

Relapsed 36 11.5

TB location

Pulmonary 224 71.3

Extrapulmonary 90 28.7

dh = Moroccan dirham.
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(several answers were possible for 
each patient) 

of the defaulters and non-defaulters and 
risk factors for defaulting after univari-
ate analysis. Significant factors for de-
faulting were: being a retreatment case, 

current smoker, being an alcohol user 
and perception of having had little or no 
explanation about the disease (P

TB treatment default from the final 
model of conditional logistic regression, 
using a backward stepwise procedure. 
Significant factors for TB treatment 

-
ers were: being a relapsed case (aOR 

-

and perception of having had little or no 
explanation about the disease (aOR = 

Discussion

TB is a main contributor to the global 

existing treatment takes many months 
and many patients fail to complete 
the course of drugs prescribed. To de-
termine risk factors for TB treatment 
default, this research studied several 
structural, health service and personal 
factors. In addition, questions were 
asked about general knowledge of TB 
and general satisfaction with the care 

-

treatment. To the best of our knowl-
edge, this study was the first to explore 
reasons for defaulting from TB treat-
ment in Morocco, and enables us to 
extract valuable information to improve 
the effectiveness of management of TB 
patients.

The exploration of general knowl-
edge about TB showed a lack of un-
derstanding of the disease. Indeed, a 

as the main cause for their disease, and 
answers varied widely, ranging from 

were able to attribute TB to a microbe, 
despite information they should have 

-
action. Also, patients did not seem to 
know enough about the treatment itself, 

-
faulting was the feeling of being cured. 

These results suggest a lack of qual-
ity communication between the health 
workers and the patients. It seems that 
modifications in TB care need to be 
implemented in order to improve com-
munication between health care pro-
viders and patients, particularly since 
several other studies have reported the 
effectiveness of higher quality commu-
nication between patients and health 
workers in improving treatment adher-

Our study suggests that relapsed 
cases of TB were more at risk of de-
faulting than new cases. The study of a 
cohort of retreatment cases in Morocco 
suggested similar results, with high lev-
els of default from retreatment cases 

previous treatment history for TB was 
found after multivariate logistic regres-
sion to be the only risk factor for TB 

results emphasize the need for differ-
ent management strategies according 
to the individual starting a new treat-

patients who are being retreated for 
TB are less confident in the drugs and 
the health care workers, having already 
been through the process at least once. 
Also, retreatment cases need to be par-
ticularly well-managed because their 
outcome is often poor, with success 
rates among relapsed cases lower than 
among new smear-positive cases, and 

Addictive behaviours such as alco-
hol use and cigarette smoking have been 
reported in the literature as associated 
with treatment default. A retrospective 
cohort study in Russia identified alco-
hol use during therapy as a predictor of 

many studies have shown associations 
between tobacco use and failure to 
complete the treatment. In Sri Lanka, a 

showed regular smokers to be 1.9 more 
likely to default than patients who did 

2.4

2.4

9.8

15.6

19.7

27.8

31.2

0 5 10 15 20 25 30 35

Dust/dirt

Alcohol

Other

Tobacco smoking

Unable to answer

Microbe

Cold

% of respondents

Figure 1 General knowledge about the causes of tuberculosis among the total 
study group of tuberculosis patients (n = 320)
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Table 2 Sociodemographic characteristics and risk factors for default from tuberculosis (TB) treatment among defaulters and 
non-defaulters

Risk factor Defaulters
(n = 108)a

Non-defaulters
(n = 212)a

P-value

No. % No. %

Sex

Male 88 81.5 170 80.2 0.88

Female 20 18.5 42 19.8

Age (years)

≤ 30 58 53.7 107 50.5  0.64

> 30 50 46.3 105 49.5

TB case status

Relapsed 22 20.7 14 6.8 < 0.001

New 84 79.2 193 93.2

TB location

Pulmonary 82 76.6 142 68.6 0.14

Extrapulmonary 25 23.4 65 31.4

Marital status

Married 44 40.7 92 44.0 0.63

Other 64 59.3 117 56.0

Housing conditionsb

Comfortable 7 6.5 12 5.7 0.80

Medium or precarious 100 93.5 198 94.3

Educational level

Illiterate 33 31.4 49 24.4 0.19

Other 72 68.6 152 75.6

Employment category

Active 59 54.6 127 59.9 0.40

Non-active 49 45.4 85 40.1

Monthly income (dh)

≤ 2000 98 90.7 165 77.8 0.004

> 2000 10 9.3 47 22.2

Tobacco use

Current smoker 43 39.8 45 21.3 < 0.001

Ex- or non-smoker 65 60.2 166 78.7

Alcohol use

User 17 15.7 9 4.2 < 0.001

Non-user 91 84.3 203 95.8

Time to get to treatment centre

≤ 30 min. 97 89.8 201 95.3 0.06

> 30 min. 11 10.2 10 4.7

Received explanation about disease

Little or none 37 34.3 33 15.7 < 0.001

Sufficient 71 65.7 177 84.3

Experienced side-effects of treatment

Yes 27 26.0 46 21.8 0.48

No 77 65.7 165 78.2
aPercentages in each group are based on total responding to each item. 
bResearcher’s judgement. 
All variables with P-value < 0.20 were included in a conditional logistic regression analysis. 
dh = (Moroccan ) dirham.
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ever smokers had increased likelihood 

-
tant to consider when treating a new 
TB patient. In our study tobacco and 
alcohol use were associated with a high-
er risk of default, and these have also 
been reported to worsen TB outcomes 

and include these factors in the manage-
ment of all new TB patients, as alcohol 
and tobacco use are personal risk factors 
that can be dealt with.

Access to the TCU was also an issue 
in our study. When the time needed 

-

treatment than patients who were less 

whether taking into account the dis-
tance or the time to get to the health 
centre. Cost of transport was not an 
issue in this study, particularly since 

distance to the health centre. This high 
number of patients who did not need 
taxis or public transport to go to the 
health centre suggests a good distribu-
tion of health centres in the town of Fez. 
In this context, it is possible that loss 
of availability for work and therefore 

time for earning money was the most 
important factor, particularly if patients 
underestimate the importance of treat-
ment completion.

This study is unique as it was the 

factors that could be linked to treat-

sociodemographic factors. However, 
some limitations need to be pointed 
out. Interviews were carried out by the 
nurses working in the TCUs. Conse-
quently, questions that tried to evaluate 
relations and interaction with the health 
care workers might have led to interview 
bias, with nurses possibly leading ques-
tions and respondents wishing to evade 
or lie to some questions. Similarly, all 
questions relating to monthly earnings 

to response bias, particularly in the 
context of Moroccan society where al-
cohol drinking is uncommon in general 
and smoking very uncommon among 
women and thus participants are likely 
to under-report their consumption. 
However, such concerns are true for 
the whole study population, whether 
defaulters or non-defaulter, thus lim-
iting the bias. In addition, untruthful 
answers were likely to have been limited 
by the thorough explanations given by 
the nurses before the interviews and the 

complete anonymity of questionnaires. 
Another limitation that needs to be ac-
knowledged is the retrospective nature 
of the study. Some participants were 

might have been a source of recall bias. 
However, some information lost due to 
recall was completed to a certain extent 
by the review of the medical records.

Despite the above considerations, 
the study design enabled us to quickly 
obtain information on defaulters in Fez, 
and to identify some reasons for default-
ing. With 75.7% of defaulters reporting 
the feeling of being cured as the main 
reason for default, there is an evident 
lack of quality communication between 
the health care teams and the patients, 
and a qualitative follow-up study in 
which both patients and health workers 
are interviewed might provide useful 
insights on the attitudes and practices in 
the TCUs. In addition to a perception 
that they had received insufficient expla-
nation about the disease, patients at risk 
of treatment default in the urban area of 
Fez were more likely to be relapsed cas-
es, alcohol users or current smokers and 

to the TCUs. The results suggest that 
modifications should be introduced in 
TB care in Morocco, particularly since 
realistic measures can be implemented 
to remove barriers and improve compli-
ance. Reducing the number of defaulters 
is possible through realistic measures 
such as reinforcing quality communica-
tion between patients and providers, 
implementing programmes to treat ad-
dictive behaviours and increasing acces-
sibility to the TCUs. Such measures are 
likely to increase the therapeutic success 
rate, impacting on global disease burden 
attributable to TB in Morocco.
Competing interests: None declared.

Table 3 Risk factors for default from tuberculosis treatment in the final model of 
the multivariate conditional logistic regression

Risk factor OR (95% CI) P-value

Relapsed case 4.49 (1.87–10.8) < 0.001

Current smoker 2.10 (1.07–4.14) 0.03

Alcohol user 2.92 (1.04–8.19) 0.04

> 30 min. to treatment centre 3.34 (1.06–10.5) 0.04

Received insufficient explanation 
about disease 2.87 (1.53–5.36) < 0.001

OR = odds ratio; CI = confidence interval.
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High tuberculosis treatment success in Kabul, 
Afghanistan despite high patient transfers out
M. Zhuben,1 F.M. Delawer,1 A.H. Andar,2 F. Salimi 3 and J. Ngamvithayapong-Yanai 4

ABSTRACT The National Tuberculosis (TB) Institute has the highest patient transfer-out rate in Afghanistan, but 
the result and treatment outcome of transferred patients were unknown in 2009. This operational research 
investigated the characteristics and treatment outcome of all transferred-out patients living in Kabul province. 
We analysed the 1-year TB register of the Institute (n = 1180 cases) and visited 24 health centres to review their 
TB registers. The results show the transfer-out rate was 52.6%. Of the transferred cases, 58.6% were women and 
61.8% pulmonary TB cases (smear-positive 70.6%). The arrival rates of transfer-out patients at health centres in 
Kabul province were 87.6% for both men and women. Males aged 21–40 years were the most likely to be non-
arrivals (OR = 8.91; 95% CI: 1.55–66.7). Treatment success rates in female and male patients were 84.4% and 77.5% 
respectively and default rates were 7.8% and 18.3%. Strategies to reduce the non-arrival to health centres and 
treatment interruption in male patients aged 20–40 years are warranted.

1Research Unit; National Tuberculosis Control Programme, Kabul, Afghanistan. 2Training Department, National Tuberculosis Control Programme, 
Kabul, Afghanistan. 3Public Health Research Directorate, Afghanistan National Public Health Institute, Kabul, Afghanistan. 4Research 
Department, Research Institute of Tuberculosis, Japan Anti-Tuberculosis Association, Tokyo, Japan (Correspondence to J. Ngamvithayapong-Yanai: 
jip@loxinfo.co.th; jintanajip@yahoo.com).
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Fort taux de réussite du traitement de la tuberculose à Kaboul (Afghanistan) malgré un taux élevé de transferts 
externes de patients

RÉSUMÉ L'Institut national de la tuberculose a le taux de transferts externes de patients le plus élevé en 
Afghanistan, et les résultats et l'issue du traitement chez les patients transférés étaient inconnus en 2009. La 
présente recherche opérationnelle a analysé les caractéristiques et l'issue du traitement de tous les patients 
transférés en externe vivant dans la province de Kaboul. Nous avons analysé le registre des cas de tuberculose de 
l'Institut pendant un an (n = 1180 cas) et avons visité 24 centres de soins de santé afin d'étudier leurs registres de cas 
de tuberculose. Selon les résultats, le taux de transferts externes était de 52,6 %. Parmi les cas transférés, 58,6 % 
étaient de sexe féminin et 61,8 % des cas de tuberculose pulmonaire (70,6 % de frottis positifs). Le pourcentage 
d'arrivée  de patients transférés en externe dans les centres de soins de santé de la province de Kaboul était de 
87,6 % pour les hommes comme pour les femmes. Les hommes âgés de 21 à 40 ans représentaient le profil le plus 
probable de non arrivée (OR = 8,91 ; IC à 95 % : 1,55-66,7). Les taux de réussite du traitement chez les patients de 
sexe féminin et masculin étaient de 84,4 % et 77,5 % respectivement et les taux d'abandon se montaient à 7,8 % et 
18,3 %. Des stratégies visant à réduire la non arrivée du patient aux centres de soins et l'interruption du traitement 
chez les patients de sexe masculin entre 20 et 40 ans sont requises.
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Introduction

The World Health Organization 
(WHO) defines “transfer out” as one of 
the 6 categories for tuberculosis (TB) 
treatment outcome. A transfer out is 
a patient who has been transferred to 
another recording and reporting unit 
and whose treatment outcome is 

the transfer result and treatment out-
come, especially when patients who are 
sputum-smear positive are transferred, 
because without proper TB treatment, 
infectious TB cases can transmit TB 
to others. The higher the transfer-out 
rate, the more important it is to trace 
the final treatment results to avoid an 
incomplete evaluation of the treatment 

In this paper, we report the transfer-
out results of the National Tuberculosis 
Institute (NTI) in Kabul, Afghanistan, 
which reports the highest transfer out 
rate in Afghanistan.

Methods

Study setting
The NTI is the first and biggest TB di-
agnosis and treatment centre in Kabul. 
It is reachable by public transport but 

cost for people living in the farthest dis-
tricts of Kabul.

Sample and data collection

the NTI to select the transfer-out pa-
tients. In order to know the result of the 
transfer and TB treatment outcome of 
the transferred cases, we selected the 
smear-positive pulmonary TB patients 
living in Kabul province and followed 
up by reviewing the TB registers at the 
health centres where the NTI trans-
ferred these patients for continued 
treatment. No patients in this study had 
received anti-TB medicine from the 
NTI when they were transferred. Pa-

were matched between the NTI regis-
ter and the health centre registers, and 
classified as “transfer in” at the health 
centres, were defined as “arrivals”, while 
patients whose names did not appear 
in the health centre were defined as 
“non-arrivals”.

The research was approved by the 
Afghanistan public health institutional 
review board.

Analysis
Microsoft Excel 2003 was used to 
compile data from the NTI register 

registers, i.e. arrival/not arrival and TB 
treatment outcome. We used Epi Info 

-
cies, measures of central tendency and 
cross-tabulations to compare the pro-
portions. Odds ratios (OR) with 95% 

confidence intervals (CI) were used to 
test the associations of outcomes and 
the predictors.

Results

Characteristics of transfer-out 
patients

country); about 56% of them were 
from Kabul (Figure 1). Of the trans-
ferred patients 41.4% were males 
and 58.6% female; the proportions 

most age groups, except for patients < 

 
 
 
 
 
 
 
 

Total diagnosed with tuberculosis (TB) 
at NTI January–December 2009

1180 cases

Total transferred out
621 cases (52.6%)

(384 pulmonary TB; 271 
sputum smear-positive TB)

Smear-positive pulmonary TB 
living in Kabul province 

transferred to health centres 
170 cases

Arrivals at health centres
149 cases (87.6%)

Non-arrivals
21 cases (12.4%)

Treatment outcome
Success              121 (81.1%)
Default                19 (12.8%)
Death                     4 (2.7%)
Failure                     1 (0.7%)
Transferred out    4 (2.7%)

Figure 1 Flow of data collection on patients diagnosed at the National 
Tuberculosis Institute (NTI) over a 1-year period: numbers transferred out to 24 
health centres and results of transfer
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1.6:1 respectively (data not shown). Of 

pulmonary TB, with a slightly higher 
rate in males than females (74.5% versus 

Outcome of transfer-out 
patients

-
monary TB smear-positive patients 
living in Kabul were transferred to 

(Figure 1 and Table 1). A total of 149 
patients arrived at health centres, an 
arrival rate of 87.6%. Male and female 
patients had almost identical arrival 
rates (87.7% and 87.6% respectively) 
and similar average travelling times be-
tween the NTI and the health centres 

highest rate, especially men (Table 1). 
The OR for non-arrival of male patients 

other age groups was 8.91 (95% CI: 
P

better treatment outcomes than males, 
indicated by success rates (84.4% versus 
77.5%) and default rates (7.8% versus 

group, while the other half were patients 

were distributed in every age group.

Discussion

Other studies have reported various 
proportions of transfer-out and treat-
ment outcomes. However, none of 
the studies analysed the data by sex. 

transfer-out rate at the NTI. The death 
rate among smear-positive transfer-
out patients in Malawi was 4 times 

higher than our study, presumably due 
to the high prevalence of HIV infec-
tion. However, the default rate was only 

-
cratic Republic of Laos shows 96% 
of the transferred cases arrived at the 
district hospitals immediately, which is 
comparable to our study. 

Despite being one of the poorest 
countries in the world, recent studies 
reported TB control in Afghanistan is 
manageable due to good collaboration 
and partnerships [5,6
transfer-out patients, about 71% were 
transferred to the central polyclinic and 
Dashti Barchi health centres. Histori-
cally, these centres served as the main 
branches of the NTI and the NTI staff 
have established a good relationship 

-
other possible reason for the high arrival 
rate could be the convenience of travel, 

Afghanistan is exceptional in that 
TB notification is higher in women 

of transfer out among women. Several 
studies have shown that women experi-
ence more TB stigma and this results 

the arrival rate at the health centres by 
young women was similar to other age 
groups. Seeking care at the transfer facil-
ity might be the only option because 
women may not be able to afford pri-
vate TB treatment.

Table 1 Non-arrival to the health centres of the transfer-out tuberculosis patients (n = 170) living in Kabul province by age and 
sex

Age of patients 
(years)

Males (n = 81) Females (n = 89)

Arrival Non-arrival Arrival Non-arrival

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

10–15 3 100.0 0 0.0 5 100.0 0 0.0

16–20 15 93.8 1 6.2 15 88.2 2 11.8

21–40 22 72.8 8 27.2 24 82.8 5 17.2

41–60 15 100.0 0 0.0 28 90.3 3 9.7

> 60 16 94.1 1 5.9 6 85.7 1 14.3

Total 71 87.7 10 12.3 78 87.6 11 12.4

Table 2 Treatment outcome of transfer-out patients arriving at health centres in 
Kabul

Variable Males
(n = 71)

Females
(n = 78)

No. % No. %

Success 55 77.5 66 84.4

Default 13 18.3 6 7.8

Death 2 2.8 2 2.6

Failure 0.0 1 1.3

Transferred out 1 1.4 3 3.9
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Male transfer-out patients aged 

non-arrival and highest default rate. 
This is similar to another recent study 

working age did not arrive at the health 
centres because they may have been 

daily visiting health centres. To prevent 
non-arrival and default in this age group 
whenever transfer out takes place the 
providers should discuss the barriers 
with male patients of this age group.

Although the NTI transfer-out 

only of the situation of patients living 
in Kabul, and not for those in other 
provinces. If the security situation in 
the country improves, future stud-
ies may overcome the current study 
limitation.
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Management of paediatric tuberculosis in provincial 
and district hospitals in Afghanistan
F.M. Delawer,1 M. Isono,2 H. Ueki,2 M. Zhuben,1 M. Zafari,1 M.K. Seddiq,1 H. Habib 1 and M.K. Ayoubi 1

ABSTRACT Case detection, diagnosis and treatment of tuberculosis (TB) in children are challenging issues 
worldwide. This study in Afghanistan aimed to evaluate paediatric TB case management, including contact 
investigation, at health facilities where all diagnostic processes were available. In 7 out of 8 regions of the country 
1 province was selected. Documents used for management of paediatric TB cases were reviewed in 15 distinct 
hospitals and 8 provincial hospitals in the selected provinces. The key issues which emerged were: a low suspect 
rate among total outpatients (0.4%) and a very low suspect rate among children aged < 5 years; low performance 
of suspect management (68.5% suspects received further examinations); low utilization of other diagnostic 
methods; a high early defaulter rate (14.0%); and insufficient coverage of contact management (74.0%). This 
survey indicated that the Afghanistan national TB programme needs to develop plans to improve the quality of 
diagnosis, suspect management and contact management in paediatric TB cases.

1National Tuberculosis Control Programme, Ministry of Public Health, Kabul, Afghanistan (Correspondence to F.M. Delawer: ntp.delawer@gmail.com).
2Japan International Cooperation Agency, Kabul, Afghanistan.
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Prise en charge de la tuberculose chez l'enfant dans des hôpitaux de province et de district en Afghanistan

RÉSUMÉ Le dépistage, le diagnostic et le traitement de la tuberculose chez l'enfant constituent des défis dans le 
monde entier. La présente étude menée en Afghanistan visait à évaluer la prise en charge des cas de tuberculose 
chez l'enfant, notamment la recherche des cas-contacts, dans les établissements de soins où toutes les méthodes 
de diagnostic étaient disponibles. Une province a été choisie dans sept régions du pays sur huit. Les documents 
utilisés pour la prise en charge des cas de tuberculose chez l'enfant ont été passés en revue dans 15 hôpitaux de 
district et 8 hôpitaux provinciaux dans les provinces sélectionnées. Les principaux problèmes qui ont été dégagés 
sont les suivants : un faible pourcentage de cas suspects (0,4 %) chez tous les patients en consultation externe et un 
très faible pourcentage de cas suspects chez les enfants de moins de cinq ans  ; une mauvaise efficacité de la prise 
en charge des cas suspects (68,5 % des cas suspects ont bénéficié d'examens complémentaires) ; un recours trop 
rare à d'autres méthodes diagnostiques ; un taux d'abandon précoce élevé (14 %) ; et une couverture insuffisante 
de la prise en charge des cas-contacts (74,0 %). Cette enquête indique que le programme national de lutte contre 
la tuberculose en Afghanistan a besoin d'élaborer des plans visant à améliorer la qualité du diagnostic et de la prise 
en charge des cas suspects et des cas-contacts dans les cas de tuberculose chez l'enfant.
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Introduction

Case detection, diagnosis and treat-
ment including chemoprophylaxis of 
tuberculosis (TB) among children 
are challenging issues. TB control in 
paediatrics is one of the target com-

It is also recommended by the World 
Health Organization (WHO) to 
screen all the contacts of TB patients 
especially children who have close 
contact with sputum-smear positive 

-
spite the importance of TB control 
in children, it is often accorded low 
priority by national TB control pro-
grammes (NTP) because the disease 
is rarely in the contagious form and 
factors such as diagnostic difficulties, 

limited resources and lack of proper 

In Afghanistan TB control in chil-
dren faces the same problems. Almost 

to occur annually in Afghanistan, but in 
-

monary TB cases (< 15 years old) were 

these cases sputum smear examinations 
were not done or were not available and 
the accuracy of diagnosis of those cases 
remained uncertain. To understand the 
exact situation of paediatric TB control 
and to develop a plan for proper identifi-
cation and treatment of childhood TB is 
very important for a number of reasons. 
Although children contribute little to 
disease progression, children with TB 
differ from adults in their response to 
the disease in many ways, including a 
rapid progression of disease, which may 
have important implications for the pre-
vention, diagnosis and treatment of TB. 
The incidence of TB in children reflects 
the status of TB control efforts in the 
adult population because children serve 
as indicators of contagious adolescents 

prevalence of women of reproductive 

age with TB in Afghanistan and this 
might cause a higher incidence of TB 
in childhood, especially in neonates and 

This study therefore aimed to deter-
mine the current status of management 
of paediatric TB control, including con-
tact investigation, in provincial hospitals 
and district hospitals where TB diag-
nostic facilities for children are in place 
(X-ray and laboratory examinations) 

are referred from primary health care 
facilities.

Methods

This was an observational, retrospective 

TB case management at those health 
facilities where all diagnostic processing 
were available.

Setting and sample
From all 8 regions of the country, the 
south region was excluded due to secu-
rity problems. For the other 7 regions, 1 
province (Bamyan, Takhar, Nengarhar, 
Hirat, Badakhshan, Saripul and Paktea) 
was selected from each region. All 15 
district hospitals and 8 provincial hospi-
tals in the selected provinces were target 
sites of this survey.

All children aged ≤ 15 years regis-
tered in the selected hospitals during the 
study period were enrolled in the study.

Data collection
The TB related documents used for reg-
istration and management of paediatric 
TB cases were reviewed and recorded 
in a predesigned data collection form. 
The reviewed documents were: gen-
eral outpatient department register, TB 
suspect register, TB laboratory register, 
TB treatment register, contact register, 
treatment cards of TB patients and re-
cords of chemoprophylaxis for contacts 
aged < 5 years. All the children regis-
tered in general outpatient departments 

(OPD) and TB forms of the clinic aged 
≤ 15 years old were enrolled.

This study was reviewed and ap-
proved in advance by the institutional 
review board of the Afghan Public 
Health Institute.

Case definitions

old.

-

abnormalities consistent with active 
pulmonary TB as determined by clini-

Household contact: someone liv-

pulmonary TB patient as a source case 

contact with a source case.
Provincial and district hospital: 

referral hospital where X- ray and mi-
croscopy services were available for 
diagnosis of TB with TB registration 
system.

Results

Availability of guidelines
The national TB guidelines were 

reviewed, while the Afghan NTP guide-
line Standard Operational Procedure for 
Management of TB in Children was avail-

TB suspect management
The outpatient register was available in 

that TB suspected children < 15 years 
old were referred to the DOTS unit for 
investigation while in the remaining 7 
hospitals there were no data on where 
suspects were referred.

15 years were registered in the OPD 
register and among them 1974 cases 

and registered in the TB suspect register 
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-
tion showed a slight predominance of 
females (58.6%) compared with males 
(41.4%).

(68.5%) were registered in the labo-
ratory register books for performing 
sputum smear examinations. Among 

were aged < 5 years. Sputum smear re-

cases (7.8%) because the child could 
not produce sputum for examinations 

so AFB examinations were available 

(Figure 1).
The sputum smear examinations 

were positive in 114 suspected cases 

for TB treatment in the TB register 
books of the DOTS unit, while 16 

resulting in early defaulters. Among 
-

nosed as pulmonary TB based on 

clinical features (both smear positive 
and sputum negative), contact history 
with TB patients and follow-up results 
by broad-spectrum antibiotic. Only 

by chest X-ray. Among these cases, 

could not induce sputum and were 
classified as “pulmonary TB sputum 

-
monary TB cases with sputum smear 

-

 
 

 
  

 
  

 

 
  

 
 

  

Total children age < 15 yrs 
registered
507 489

Total children registered as 
suspected TB cases

1974 (0.4%)

Total suspected cases registered 
for testing

1352 (68.5%)

Total suspected cases AFB 
tested
1246

SS+cases 
114 (9.1%)

Registered for DOTS 
98 (86.0%)

Not registered
for DOTS

(early defaulters)
16 (14.0%)

SS - cases
1132 (90.9%)

Diagnosed as TB by 
clinical features

726 (64.1%)

Diagnosed as TB by 
chest X-ray

55 (7.6%)

Sputum
smear not done

408 (56.2%)

Sputum
smear done
220 (30.0%)

Figure 1 Tuberculosis (TB) suspect management in the surveyed hospitals (AFB = acid fast bacilli, SS+ = sputum smear positive, 
SS– = sputum smear negative)
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Diagnosed TB cases
In total, 971 child TB cases were under 

whom were aged < 5 years. The sources 
of these 971 cases were classified as 

-

-

Of the extrapulmonary cases, 

For those extrapulmonary TB cases, 
diagnosis was as follows: lymphadenitis 

BCG status among diagnosed 
TB cases
Of the paediatric TB cases under treat-
ment, BCG vaccine scar was recorded 

all other findings, this showed a pre-
dominance of males (111/186; 59.7%) 

was recorded in the treatment cards in 

-
vere types of TB such as miliary TB or 
TB meningitis among BCG vaccinated 
paediatric TB cases.

TB treatment
The different hospitals used various 
treatment combinations of the TB 
drugs rifampin (R), isoniazid (H), 
pyrazinamide (Z), ethambutol (E) 

and streptomycin (S). The NTP 

RHZ followed by 4 months RH 
-

ment regimen for category I TB chil-
dren; 19 hospitals used this regime, 

anti-TB regimen recommended 
for category II TB children is 

hospitals used this regime, while 1 
hospital did not.

TB treatment, treatment was completed 
in 84/98 cases at the time of the survey. 

cases (98.8%).
Treatment outcome was also evalu-

ated for 517 paediatric TB cases who 
were registered 1 year before the study; 
the treatment completion rate was 

successful treatment completion rate 

Contact management
There were 17 hospitals that registered 

pulmonary TB cases at these hospitals 

had child contacts.  The other 6 hos-
pitals did not record the contacts in 
the register. Diagnostic methods for 
these child contacts were direct sputum 

Table 2 Diagnosed childhood tuberculosis (TB) cases under treatment

Variable No. %

Total child cases under treatment 971 100.0

Source of cases

 New cases 916 94.3

 Transferred-in cases 14 1.4

 Relapsed cases 6 0.6

 Treatment after failure cases 3 0.3

 Unknown status 32 3.3

Diagnosis

 SS+ pulmonary TB 98 10.1

 SS– pulmonary TB 220 22.7

 Pulmonary TB sputum not done 408 42.0

 Extrapulmonary TB 219 22.6

 Unknown diagnosis 26 2.7

SS+ = sputum smear positive; SS– = sputum smear negative.

Table 1 Smear examination for acid-fast bacilli (AFB) among the suspected tuberculosis cases registered in the laboratory, by 
age and sex

Variable Total Males Females 0–5 yrs 6–15 yrs

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

Registered TB suspects 1974 818 41.4 1156 58.6 383 19.4 1591 80.6

Suspects tested for AFB 1246 584 46.9 662 53.1 5 0.4 1241 99.6

AFB+ 114 52 45.6 62 54.4 0 0.0 114 100.0

AFB– 1157 576 49.8 581 50.2 5 0.4 1152 99.6
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received direct sputum microscopy, 6 
(5.8%) were diagnosed as TB and 14 

as TB by both microscopy and X-ray or 
TST respectively.

Discussion

This survey revealed several issues in 
paediatric TB control in Afghanistan. 
The key findings were:

low suspect rate among total out-

suspect rate among children aged < 
5 years;

low performance of suspect man-
agement (only 68.5% of suspects re-
ceived further examinations);

low utilization of other diagnostic 
methods (only 7.6% were diagnosed 
by chest X- ray);

relatively good treatment outcomes 
(sputum conversion rate of 98.8% 
and treatment completion rate of 

insufficient coverage of child contact 

relatively good performance in im-
plementation of isoniazid preventive 
therapy;

likely effects of BCG vaccination in 
preventing the severer forms of TB.
The most important and challeng-

ing problem found in this survey was 
adequate diagnosis of TB in children, 
especially in children aged < 5 years, as 
has been noted in surveys elsewhere 

the Standard Operational Procedure for 
Management of Tuberculosis in Children 
which defines diagnostic procedures 
of TB in children. In these operational 
procedures, it is required to use both 
TST and X-ray in addition to clinical 
symptoms, especially in children aged < 
5 years, because sputum examinations 

are not available in most cases. How-
ever, there was a very low rate of utiliza-
tion of TST or X-ray for diagnosis in 
our hospitals. Moreover, no case was 
diagnosed by combined methods. Thus, 
the accuracy of diagnosis remained 
doubtful and, although there were more 
paediatric TB cases than estimated, the 
actual burden and incidence of TB in 
children are still unclear.

Despite the poor availability of TST 
in Afghanistan, utilization of chest X-
rays for diagnosis was also very lim-
ited, even though all hospitals included 
in this survey had an X-ray unit. This 
survey did not include an evaluation 
of the quality of X-ray diagnosis, but 
there are not only technical, but also 
infrastructural problems for providing 
quality X-ray diagnosis in Afghanistan. 
Thus, for enhancing quality diagnosis 
of paediatric TB, methods not defined 
in the standard operational procedures 

Another important point is the 
high early defaulter rate before initi-

with an acceptable defaulter rate after 

there has been no exact data on the early 
defaulter rate among adult TB cases in 
Afghanistan and also no definite report 
on early defaulters among paediatric 
TB cases in other countries, it is diffi-
cult to exactly assess the significance of 
this early defaulter rate in the survey. 
As a report which focused on default-
ers, Da Silva et al. in Brazil reported a 

family problems were considered as the 
important cause of defaulting. For early 
defaulters before initiating treatment, 
there have been several reports which 
include all TB cases, and defaulter rate 

reports indicated several reasons for 
early defaulting which include problems 
of health services and health systems. 
Though our survey did not aim to 
detect reasons for defaulting, similar 

mechanisms might be suspected. In 
general, insufficient suspect manage-
ment is a common problem in the TB 
control programme in Afghanistan 
too, and many suspects miss sputum 
examinations. However, missing cases 
likely occur when referring suspects 
from a health facility without diagnostic 
capacity to TB diagnostic centres in a 

children aged < 15 years were registered 
in the outpatient department register 

were registered as suspected cases. But 
according to the standard operating 
procedures for case detection at least 

as TB.  Our survey therefore revealed 
many missing cases within the same 
hospitals. Thus, it is indicated that poor 
suspect management has played a cru-
cial role in early defaulting in this survey.

According to the findings of this 
study the children who were vaccinated 
by BCG did not develop severe forms 
of TB such as meningitis or miliary TB, 
suggesting a long-lasting effect of BCG 
on prevention of severe forms of TB as 

-

difference in the percentage of BCG 
vaccinated cases between cases aged < 
5 years and others, although in some 
cases scars of BCG could fade after a 
number of years. This might depend on 
improved performance of the expanded 
programme on immunization (EPI) 
in recent years. Thus, it is expected that 
number of severe forms of TB will de-
crease continuously if the EPI perfor-
mance also continues to improve.

We conclude that to enhance 
quality of paediatric TB control, the 
Afghanistan NTP needs to develop 
plans to improve quality of diagnosis of 
paediatric TB cases including TST and 
chest X-ray. Also, the country needs to 
develop a plan to strengthen paediatric 
TB suspect management and contact 
management.
Competing interests: None declared.
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Tobacco use among Iranian dental students: a national 
survey
H. Keshavarz,1,2 M.R. Khami,1 A. Jafari 1 and J.I. Virtanen 3,4

ABSTRACT A national survey was conducted to provide up-to-date data on current and ever use of tobacco among 
Iranian dental students. All 4th-year students of 8 randomly selected dental schools were surveyed anonymously 
in December 2010 using the Global Health Professions Student Survey questionnaire. Of 325 participants, 54.2% 
were ever users of tobacco products (73.0% of males versus 44.4% of females); 50.8% had used waterpipes, 
34.2% cigarettes and 9.3% other products. The most common age at first use was 20–24 years for both sexes. 
Current tobacco use was reported by 20.6% of respondents, cigarette smoking by 10.8% and waterpipe smoking 
by 15.8%. Regression models showed that current cigarette and waterpipe smoking were significantly associated 
with male sex but not with type of dental school (state/private). Current waterpipe smoking was also associated 
with age at first experience. In view of the important role of dentists in tobacco control, the prevention of tobacco 
use should be stressed among Iranian dental students.
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Consommation de tabac des étudiants iraniens en odontologie: enquête nationale

RÉSUMÉ Une enquête nationale a été menée pour générer des données actualisées sur la consommation de 
tabac actuelle et passée des étudiants iraniens en odontologie. Tous les étudiants en quatrième année de huit 
écoles de médecine dentaire sélectionnées aléatoirement ont été interrogés de façon anonyme en décembre 
2010 à l'aide du questionnaire de l'enquête mondiale auprès des étudiants des professions de la santé. Sur un 
total de 325 participants, 54,2 % avaient déjà utilisé des produits du tabac (73,0 % des hommes contre à 44,4 
% des femmes), 50,8 % avaient déjà utilisé des pipes à eau, 34,2 % avaient fumé des cigarettes et 9,2 % avaient 
consommé d'autres produits. L'âge le plus fréquent lors de la première consommation de tabac se situait entre 
20 et 24 ans pour les deux sexes. Parmi les répondants, 20,6% ont déclaré consommer du tabac au moment de 
l'étude, 10,8 % et 15,8 % ont indiqué fumer des cigarettes et des pipes à eau respectivement. Selon des modèles 
de régression, la consommation de cigarettes et de pipes à eau au moment de l'étude était nettement associée au 
sexe masculin mais pas au statut public ou privé des écoles de médecine dentaire fréquentées. La consommation 
actuelle de pipe à eau était quant à elle associée à l'âge lors de la première expérience. Étant donné le rôle 
essentiel des dentistes dans la lutte contre le tabagisme, la prévention de la consommation de tabac devrait être 
mise en exergue auprès des  étudiants iraniens en médecine dentaire.
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Introduction

“Tobacco is the only legally available 
consumer product which kills people 
when it is used entirely as intended” 

to be a risk factor for 6 of the 8 lead-

related diseases kill more than 5 million 

-

the situation is even worse than in to-

tobacco-attributable deaths in high-
income countries will decline by 9% 

middle-income countries this rate is 

As emphasized in the preamble 
of the World Health Organization 
(WHO) Framework Convention on 
Tobacco Control, one of the groups in 
the best position for controlling tobacco 

health professionals, oral health profes-
sionals have a unique opportunity to 

dentists, dental students should also 
receive special attention to prepare 
them to be involved in tobacco control 
because they are future dentists and 
the most open to adopting new profes-

For planning of the curricula and 
preparing dental students for tobacco 
control programmes, the first step is to 
provide baseline data on tobacco use 
status and attitudes towards tobacco 
control among them. Quite a few stud-
ies have been performed on prevalence 
of tobacco use and attitudes towards 
smoking among dental students in 

7 Eastern Mediterranean Region 
(EMR) countries, whose dental stu-
dents were studied at a national level 
utilizing the Global Health Professions 
Student Survey (GHPSS), the Is-
lamic Republic of Iran had the second 

lowest prevalence of current cigarette 

current use of tobacco products other 
than cigarettes, Islamic Republic of 
Iran ranked fourth (range from 5% 

surveys in this country of about 75 

tobacco use prevalence among Iranian 

included only state-run colleges. The 

provide up-to-date data on tobacco 
use experience and behaviour among 
Iranian dental students in both private 
and state dental schools.

Methods

Study design and subjects
A national, cross-sectional study 

The target population comprised all 
Iranian 4th-year dental students. A 
cluster random sampling method 
was used to obtain a representative 
sample. Of all the 18 Iranian dental 
schools (state and private), in opera-

8 schools randomly as clusters. The 
probability of selecting each dental 
school was proportional to the enrol-
ment of 4th-year students in that same 
school. In all the schools selected (6 

students (n =
participate. Participation in the survey 
was voluntary.

Data collection
One of the authors (H.K.) distrib-
uted a self-administered anonymous 
questionnaire among the participat-
ing students in one of their ordinary 
classroom settings and collected it im-
mediately after completion by the stu-
dents. After collecting the completed 
questionnaires, a small gift was given to 
some of the participants by lottery.

The data collection instrument 

Originally, GHPSS was designed for 
-

ciplines (dentistry, medicine, nursing 
and pharmacy). Undergraduate dental 
education in the Islamic Republic of 

other countries it is 5 years. Thus, com-
parison of 4th-year Iranian students 

in contrast to the single previous study 
using GHPSS in Islamic Republic of 

-
tal students.

the context of the Islamic Republic 

smoking were added to it as recom-
mended by the questionnaire hand-
book. The modified questionnaire 
was first translated into Persian and 
then checked by back translation into 
English, and checked by experts in 
dental health. A pilot study was per-
formed in the School of Dentistry, 
Shahed University (this school was 
excluded from the sampling frame). 

interval showed that the agreement 

question. Cronbach alpha for the 

the pilot study, some minor changes 
were made in the appearance of the 
questionnaire only.

Students first completed some de-
mographic data on age, sex and dental 
school type (state or private). Experi-
ence of using tobacco products (ever 
tried or experimented with, even 1 or 

Yes/No questions about cigarette 
smoking, waterpipe smoking and oth-
er tobacco products [including pipes, 
chewing tobacco, snuff, bidis (small, 

Those students who had experience of 
using any of these tobacco products at 
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least once during their lifetimes were 
classified as ever users.

Age at first experience was deter-

about cigarette and waterpipe smoking, 
with 8 alternative answers: I have never 

years. Merging these categories for age 

for statistical analyses: age ≤ 17 years 

The number of days on which 
students had used tobacco products 

cigarette smoking, waterpipe smoking 
and other tobacco products, with 7 

-
cal analyses, these Range were merged 

those students who had used it at least 

classified as current users.

Statistical methods
The data were analysed with SPSS for 
Windows, version 16. The chi-squared 
test allowed comparison of subgroups 
and binary logistic regression evaluation 
of the relationship between the number 
of days on which cigarette or waterpipe 
smoking had occurred during the pre-
vious month and background factors 
including sex, age at first experience of 
tobacco use and dental school type. 
Corresponding odds ratios (OR) were 
calculated. The significance level was set 
at P

Results

and 111 males) filled in the question-
naires (response rate: 84%). Of them 

in which the proportion of women was 
significantly higher than the propor-

P 

More than half  the students 

least one of the tobacco products dur-
ing their lifetime (Table 1); about half 

used other tobacco products. The most 
common age for first experience with 
cigarettes and waterpipes was between 

significantly more prevalent among 

44.4%) (P
Current tobacco use was reported 

Current cigarette smoking was prac-
-

and use of other tobacco products by 

products other than cigarettes was re-

Table 4 shows the students with 
experience of tobacco use (ever users) 

by the number of days of use in the 
previous month (i.e. current users). 
Among the students with experience 
of cigarette smoking, significantly more 
of the males who had experience of to-
bacco use were current cigarette smok-

females who were ever-users (6/44 
P

the students with experience of water-

smoked waterpipes significantly more 
often during the previous month than 

P

in the previous month) was reported by 

tobacco products other than cigarettes, 
none of the students reported daily use. 
No women had used tobacco products 
other than cigarettes and waterpipes 

In the regression model, current 
cigarette smoking among those stu-
dents who were ever cigarette smokers 
was significantly associated only with 

(Table 5). The model for current water-
pipe smoking among the students who 
were ever waterpipe smokers showed 
an association with male sex (OR = 

Discussion

The present study investigating tobacco 
use experience and behaviour among 
Iranian 4th-year dental students showed 

Table 1 Distribution by sex of 325 Iranian 4th-year dental students with experience of using tobacco products 

Ever users of: Both sexes
(n = 325)

Females
(n = 214)

Males
(n = 111)

P-valueb

No. % No. % No. %

Cigarettes 111 34.2 44 20.6 67 60.4 0.001

Waterpipes 165 50.8 89 41.6 76 68.5 0.001

Other tobacco productsa 30 9.3 2 0.9 28 25.5 0.001

Any kind of tobacco product 176 54.2 95 44.4 81 73.0 0.001
aOne male student did not answer this question; bP-values derived from χ2 test.  
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that about half the dental students 
had used at least one tobacco prod-
uct during their lifetime. The students 
commonly had their first experience of 

years. Moreover, about one-fifth of the 
students were current tobacco users. A 
significant sex difference existed in the 
experience of tobacco use as well as in 
current tobacco use.

We used GHPSS as the data col-

were collected according to the Global 
Tobacco Surveillance System (GTSS) 

us to compare our results with similar 
studies at the global level. In addition, 

contrary to the previous research on 
tobacco use among Iranian dental 

dental schools in the sampling frame 
of the study. Since the proportion of 
dental students studying in the private 
schools was high, our results provide 
a more reliable picture of the target 
population. Moreover, our plan ena-
bles a comparison between students in 
state and private dental schools. Dental 
students in private colleges commonly 
pay high tuition fees and often have 
a higher socioeconomic background 
than do students in state colleges. This 
socioeconomic difference could poten-
tially affect the prevalence of tobacco 

support this hypothesis.
Having taken into account the 

emphasis of the other studies on the 
importance of controlling waterpipe 
smoking as a common habit among 

paid more attention to assessing the 
prevalence of waterpipe smoking. Since 
the GTSS recommendations suggest 
that locally important content can be 

we evaluated ever and current water-
pipe smoking independently by adding 

Thus, the results of this study, in contrast 

Table 2 Ever and current use of cigarettes and waterpipes among 325 Iranian 4th-year dental students, by age of first 
experience

Age at first experience of smoking 
(years)

Experience of use Current use (in previous month)

Cigarettes Waterpipes Cigarettes Waterpipes

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

≤ 10 10 9.1 8 4.9 0 0.0 1 2.0

11–15 17 15.5 23 14.1 4 11.4 4 7.8

16–17 16 14.5 34 20.9 9 25.7 6 11.8

18–19 21 19.1 39 23.9 7 20.0 16 31.4

20–24 40 36.4 55 33.7 14 40.0 23 45.1

25–29 6 5.5 3 1.8 1 2.9 1 2.0

30+ 0 0.0 1 0.6 0 0.0 0 0.0

Total 110a 100.1 163b 99.9 35 100.0 51 100.1
aOne student did not answer this question; bTwo students did not answer this question. 

Table 3 Ever and current use of tobacco products among 325 Iranian 4th-year dental students, by sex, age and type of dental 
school

Variable Experience of tobacco 
use

Current use (in previous month)

Cigarettes Waterpipes Other products

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

Sex

Male 81 46.0 29 82.9 32 62.7 7 100.0

Female 95 54.0 6 17.1 19 37.3 0 0.0

Age group (years)

19–24 153 86.9 29 82.9 45 88.2 7 100.0

25–29 18 10.2 5 14.3 5 9.8 0 0.0

30+ 5 2.8 1 2.9 1 2.0 0 0.0

Type of dental school

State 108 61.4 24 68.6 33 64.7 3 42.9

Private 68 38.6 11 31.4 18 35.3 4 57.1

Total 176 100.0 35 100.0 51 100.0 7 100.0
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to the previous study using the GHPSS 

drew a clearer picture of the status of 
waterpipe smoking separately from the 
status of other tobacco products.

In the present survey, data were 
collected by a self-administered, 
anonymous questionnaire. Our high 

-
ity enhance the validity of the results. 
However, it should be kept in mind that 
we used no biochemical tests to confirm 

this point may be clearer when the social 

unacceptability of tobacco products 
in Islamic Republic of Iran, especially 
among women, is taken into account 

Our results on the rate of current 

-
plied a stratified cluster random sam-
pling method to evaluate Iranian senior 
dental students (The students who are 

6-year undergraduate dental education 
programme) by randomly selecting 7 
state colleges. In these selected colleges, 

all senior students were invited to par-
ticipate in the survey. The difference be-
tween our findings and those of Khami 
et al. may be due to the slightly different 
age of the participants. Our results are in 

the same GHPSS methods (11% versus 

16% versus 15% for current use of to-
bacco products other than cigarettes).

Nazary et al. investigated the preva-
lence of cigarette smoking among all 
male medical sciences students in 

Table 4 Distribution of Iranian 4th-year dental students with experience of using tobacco products by the number of days on 
which the students had used tobacco products during the previous 30 days, by sex

Tobacco product/days of use in previous 
month

Both sexes Females Males

No. % No. % No. %

Cigarettes: days of use 

0 75 68.2 38 86.4 37 56.1

1–5 11 10.0 3 6.8 8 12.1

6–19 9 8.2 0 0.0 9 13.6

20–30 15 13.6 3 6.8 12 18.2

Total (ever users) 110a 100.0 44 100.0 66a 100.0

Waterpipes: days of use 

0 112 68.7 69 78.4 43 57.3

1–5 44 27.0 19 21.6 25 33.3

6–19 7 4.3 0 0.0 7 9.3

20–30 0 0.0 0 0.0 0 0.0

Total (ever users) 163a,b 100.0 88b 100.0 75a 99.9

Other tobacco products: days of use

0 23 76.7 2 100.0 21 75.0

1–5 5 16.7 0 0.0 5 17.9

6–19 2 6.7 0 0.0 2 7.1

20–30 0 0.0 0 0.0 0 0.0

Total (ever users) 30 100.0 2 100.0 28 100.0
aOne man did not answer this question; bOne woman did not answer this question.  

Table 5 Binary logistic regression of association of current cigarette (n = 110) and waterpipe (n = 163) smoking among students 
with experience of smoking with sex, type of dental school and age at first experience of smoking

Variable Current cigarette smokers Current waterpipe smokers

OR (95% CI) P-value OR (95% CI) P-value

Sex (1: female, 2: male) 5.7 (2.0–15.8) 0.001 2.9 (1.4–6.1) 0.004

Type of dental school (1: state, 2: private) 1.4 (0.5–3.6) 0.488 0.8 (0.4–1.8) 0.665

Age at first experience (0:  17 yrs, 1: 18+ yrs) 1.5 (0.6–3.5) 0.407 3.8 (1.7–8.5) 0.001

Constant 0.0 0.001 0.0 0.001

Outcome variables: 0 = no days during the previous 30 days, 1 = at least once during the previous 30 days. 
OR = odds ratio; CI = confidence interval.
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those studies shows that the preva-
lence of current cigarette smoking was 
higher among Iranian dental students 

(5.6%) and nursing (4.4%) counter-
parts. The prevalence of current use of 
tobacco products other than cigarettes 
was also higher among Iranian dental 
students (16%) than among medical 
(9.9%) and nursing (8.8%) students. 
Considering the unique position of 
oral health professionals in tobacco 
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tween smoking and attitudes towards 

indicates that Iranian dental students 
should receive special attention to re-
duce their tobacco use.

with the GHPSS questionnaire at a 
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rette smoking lower than the rate we 
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-
sults, among the EMR countries whose 
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current cigarette smoking among female 
dental students was more frequent than 
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students with the exception of Greece, 

Conclusion

Our study reported a high rate of to-
bacco use experience among Iranian 
dental students with pronounced sex dif-
ferences. Specifically, current waterpipe 
smoking was frequent among these fu-
ture health professionals. Considering 
the unique opportunity of oral health 
professionals to contribute to tobacco 
control, more emphasis should be 
upon prevention of tobacco use among 
Iranian dental students and preparing 
them to establish tobacco control pro-
grammes.
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WHO Framework Convention on Tobacco Control: Guidelines for Implementation of Article 5.3, Articles 8 
to 14 (ARABIC)

This book contains the guidelines adopted by the Conference of the Parties. These seven guidelines cover a wide range 
of provisions of the WHO Framework Convention on Tobacco Control, such as: the protection of public health 
policies with respect to tobacco control from commercial and other vested interests of the tobacco industry; protection 
from exposure to tobacco smoke; packaging and labelling of tobacco products; and tobacco advertising, promotion and 
sponsorship; and demand reduction measures concerning tobacco dependence and cessation.

These guidelines are intended to help Parties to meet their obligations under the respective provisions of the 
Convention. They reflect the consolidated views of Parties on different aspects of implementation, their experiences and 
achievements, and the challenges faced. The guidelines also aim to reflect and promote best practices and standards that 
governments would benefit from in the treaty-implementation process.

Further information about this and other WHO publications is available at: http://apps.who.int/bookorders/anglais/
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Oral health status of male adolescent smokeless 
tobacco users in Saudi Arabia
D.E. Al Agili 1 and H.-K. Park 2,3

ABSTRACT Few studies have evaluated the oral effects of smokeless tobacco use in adolescents. This study 
described the oral health status of adolescents who were daily users of local smokeless tobacco (shamma) 
in Saudi Arabia. A convenience sample of 270 middle-school male students completed a questionnaire and 
received an oral examination and a saliva cotinine test. Among the students, 96% had plaque deposits (mean 
plaque index score 1.66); 41% had gingivitis (mean clinical attachment loss 1.1 mm); 56% had dental caries (mean 
decayed, missing, filled teeth score 2.1) and 86% had at least 1 mucosal lesion. The levels of plaque, gingivitis, 
dental caries and periodontitis among smokeless tobacco users were similar to those of most adolescents 
regardless of tobacco use. Almost 9/10 students had a mucosal lesion that could be related to smokeless tobacco 
use. Strong measures should be taken to increase students’ awareness of the adverse health effects of tobacco 
use and to control their access to tobacco.
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État de santé bucco-dentaire des adolescents de sexe masculin consommateurs de tabac sans fumée en 
Arabie saoudite

RÉSUMÉ Peu d'études ont évalué les effets bucco-dentaires de la consommation de tabac sans fumée chez 
les adolescents. La présente étude décrit l'état de santé bucco-dentaire des adolescents qui consommaient 
quotidiennement du tabac sans fumée (shamma) en Arabie saoudite. Un échantillon de proximité de 270 élèves 
du secondaire de sexe masculin a rempli un questionnaire, puis a fait l'objet d'un examen bucco-dentaire et 
d'une analyse de la concentration salivaire de cotinine. Sur l'ensemble des élèves participants, 96 % présentaient 
de la plaque dentaire (score moyen de l'indice de plaque 1,66) ; 41 % souffraient de gingivite (perte d'attache 
clinique moyenne 1,1 mm) ; 56 % avaient des caries dentaires (indice des dents cariées, absentes ou obturées 
moyen 2,1) et 86 % étaient atteints d'au moins une lésion de la muqueuse. Les taux de plaque dentaire, de 
gingivite, de caries et de parodontite chez les consommateurs de tabac sans fumée étaient similaires aux taux 
observés chez la plupart des adolescents indépendamment de leur consommation de tabac. Près de 9 élèves 
sur 10 étaient atteints d'une lésion de la muqueuse ayant potentiellement un lien avec la consommation de tabac 
sans fumée. Des mesures énergiques devraient être prises pour sensibiliser les élèves aux effets indésirables pour 
la santé de la consommation de tabac et pour contrôler leur accès au tabac
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Introduction

cause of premature death and also a 
common risk factor for several general 

prevention programmes in developed 
countries have resulted in a decline in 
the number of smokers over the past 

increased, principally due to its heavy 
consumption by male adolescents and 

use causes cancer of the head and neck, 
oesophagus and pancreas, and many 
oral diseases such as oral mucosal 
lesions, leukoplakia and periodontal 

T
tobacco products: chewing tobacco and 
snuff. In Saudi Arabia, snuff (shamma) 
use is common and is largely practised in 
the southern part of the country and by 

the production and import of commer-
cial smokeless tobacco is prohibited in 
Saudi Arabia, these products are prepared 
illegally at home without government 
inspection or monitoring. Smokeless to-
bacco is readily accessible, cheap and its 
use by adolescents is easily hidden from 

are likely to contribute to its increasing 
popularity and use among adolescents.

To date, there are no population 
studies of the prevalence of smokeless 

authors conducted a study to determine 
the prevalence of tobacco use among 7th, 
8th and 9th grade schoolchildren in Jed-
dah, Saudi Arabia. The results indicated 

girls) and smokeless tobacco use was 

countries have reported substantial oc-
currence of oral mucosal lesions, a signifi-
cant correlation between gingival index 
scores and snuff use and an increased 
risk of gingival recession among adoles-

association of dental caries and smoke-
less tobacco use are limited. In general, 
there is no evidence of tobacco-associ-

and Weathers in 1985 reported higher 
decayed, missing, filled teeth (DMFT) 
scores among users only if they had gin-

is a well known risk indicator associated 
with adverse oral health outcomes in 
adults, few studies have reported statisti-
cal differences between adolescent snuff 
users and non-users. This is likely to be 
a result of the short exposure time to 
smokeless tobacco products among ado-

Currently, there are no studies on 
the oral health status of adolescent 
smokeless tobacco users in Saudi Ara-
bia. The aim of this study was to describe 
the oral health status of adolescents who 
use smokeless tobacco in Saudi Arabia.

Methods

Study design
In a cross-sectional study middle-school 
students completed a self-administered 
questionnaire and received a compre-
hensive oral examination and a saliva 

Subjects
A convenience sampling method was 
used to recruit smokeless tobacco users 
only from public male middle schools in 
the east and south of Jeddah. These re-
gions are generally recognized as being 
of low to lower middle socioeconomic 
class. A total of 15 schools participated 

were asked to identify and prepare a 
name list of smokeless tobacco users in 
their school to enrol in our study. From 

-
dents were not smokeless tobacco users 
based on their questionnaire responses. 

tobacco use, only daily users (n
were used in the analysis.

Data collection
Questionnaire
The students completed a short 
questionnaire specially designed for 
this study before receiving their oral 
examination. Questions about their 
dental/oral health, oral health practices, 
tobacco use and sociodemographic 
characteristics were included.

Oral clinical examination
Two trained dentists performed the 
oral examinations. The students were 
examined at the schools using portable 
dental chairs, disposable oral examina-
tion kits and head lights for illumination. 
Williams markings periodontal probe 
was used to assess periodontal diseases 

assessed in the following order.
Oral hygiene status: The oral 

hygiene status of students was evalu-
ated using the plaque index of Silness 

-
cial sites (mesiofacial, mid-facial and 

were upper and lower central incisors, 
upper and lower first premolars, and 
upper and lower first molars. Missing 
central incisors were replaced by lateral 
incisors, missing first premolars were 
replaced by second premolars and first 
molars were replaced by second molars. 
The percentage of students with plaque 
on any surface of the selected teeth was 
calculated.

Probing pocket depth (PPD): PPD 
was measured as the distance from the 
free gingival margin to the base of the 

-
ment was rounded to the higher whole 

Gingival recession: The distance 

the free gingival margin was measured 

was recorded as a negative value if there 
were gingival overgrowth and as a posi-
tive value if there was a recession. Gin-
gival recession was considered present 
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if the free gingival margin was located 

The measurement was rounded to the 

Clinical attachment loss (CAL): 
CAL was calculated by adding up the 
recorded values of the distance from 

Gingivitis: bleeding on probing 
(BOP) was recorded following PPD 
and gingival recession measurements. 
BOP was scored as positive if bleeding 

Dental caries: was scored on all 
teeth, excluding third molars. The preva-
lence of dental caries was determined by 
the presence of any untreated cavities in 

Health Organization decayed (D), 
missing (M), and filled (F) permanent 
teeth (DMFT) index criteria were used 

-
dent was questioned about the reason 
for extraction of any missing teeth to 
confirm caries as the cause of extraction.

Tooth wear: tooth wear was consid-
ered positive if there was loss of tooth 
structure resulting in smooth, hard de-

Tooth stain: tooth stain was record-
ed as present if it was found on occlusal 

Oral mucosal lesions (OML): abnor-
malities of the oral mucosa were catego-

superficial lesion with colour similar to 
the surrounding mucosa and slight wrin-

reddish lesion with moderate wrinkling; 

Training and calibration of dental 
examiners
Two teams, each consisted of a den-
tal examiner and a recorder, were 
trained and calibrated to conduct oral 

examinations. Prior to the study, a di-
dactic instructional session and 9 hours 
of clinical training were conducted. 

-
dents were invited to the dental school 
clinics to train the dental examiners in 
the recordings of the oral indicators. In-
ter- and intraexaminer reliabilities (per-
centage agreement) for the recordings 
of CAL, OML, and dental caries were 
calculated. The interexaminer reliability 
for CAL within 1 mm and OML were 

-
iner reliability for CAL within 1 mm and 

Cotinine test
A saliva cotinine test was done for each 
student after they had completed the 
questionnaire and before they received 
the oral examination. NicAlert™ saliva 
nicotine test was used for testing. It is 
a semi-quantitative saliva based test for 
the determination of in vivo nicotine 
consumption or exposure. The test was 
collected and analysed according to 

test strip is divided into 6 reactive 
chromo graphic (colour change) levels 
of cotinine detection. Level 1 indicates 

and level 6 indicates a cotinine equiva-

residents were responsible for collecting 
saliva and administering the test.

Ethical issues

committee of the Deanship of Scientific 
Research at King Abdulaziz University, 
Jeddah, Saudi Arabia. Furthermore, 
study clearance was obtained from 
the Directorate of the Department of 
Education and the schools observed 
their own policies for informing parents 
about the study.

Statistical analysis
Data were entered in Microsoft Access 
2007 and analysed using SAS statisti-

statistics in the form of frequencies and 
means and standard deviation (SD) 

-
graphic data, oral health behaviour and 
status, and access to dental care and oral 
health status of smokeless tobacco users 
related to site of smokeless tobacco use.

Many of the surveyed students 
used other forms of tobacco such as 
cigarettes and waterpipe (shisha). The 
students were classified into 4 groups 
to evaluate any differences in oral health 
status between students who used only 
smokeless tobacco and those who used 
it in combination with other forms of 
tobacco. These groups were: smoke-
less tobacco only, smokeless tobacco 
and waterpipe, smokeless tobacco and 
cigarettes, and all types of tobacco. The 
generalized linear model was applied 
to analyse the difference in oral health 
conditions among these groups. Values 
of P
significant.

To describe the oral health status 
of smokeless tobacco users related to 
the site of smokeless tobacco use, we 
divided the mouth into sextants: sextant 
A (from upper right second molar to 
upper right first premolar), sextant B 
(from upper right cuspid to upper left 
cuspid), sextant C (from upper left first 
premolar to upper left second molar), 
sextant D (from lower left second molar 
to lower left first premolar), sextant E 
(from lower left cuspid to lower right 
cuspid) and sextant F (from lower left 
first premolar to lower left second mo-
lar). A generalized linear model was 
used to compare oral health indicators 
among smokeless tobacco users by 
sextants. Values of P -
ered statistically significant.

Results

Characteristics of smokeless 
tobacco users

years. All participants were males and 
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reported having a low family income [≤ 

-
age daily school allowance was SR 4.7 

father and mother respectively were 

of fathers and mothers respectively had 
completed high school and 6.7% and 6% 
of fathers and mothers respectively had 

students (87.5%) reported that both of 

living with both parents. Most students 

their parents were not living together.

Knowledge about and 
behaviours related to 
smokeless tobacco use 
ST users were asked about age at start-
ing ST use, knowledge about ST and 
several behaviours related to their use 

average, users use 6 chews per day, leave 
a chew about 11 minutes in the mouth, 
and chew another in about an hour. 

uses smokeless tobacco during the 
examination period. Interestingly, only 
17.8% knows the content of smokeless 

spices or toothpaste to the chew, or 
wrap it in tissue before use.

Oral health status of 
smokeless tobacco users and 
their access to dental care
Several questions were asked to evalu-

their perceptions of their oral health 
status and access to dental care (Table 

-
ported having a toothache at the time 

teeth on a daily basis and 16.4% never 

brushed. Moreover, at least one-third 

a dentist. Among those who had visited 
-

Analysis of the oral clinical examina-
tion findings showed that 96% of these 
students had plaque deposits on their 

teeth and the mean plaque index score 

presented with gingivitis, none of the 
students showed signs of periodontal 
disease. The mean CAL was 1.1 (SD 

and the mean pocket depths ranged 

Table 1 Demographic data of adolescent smokeless tobacco users in Jeddah (n = 
270)

Variable No. %

Student’s age (years)a

13 14 5.2

14 41 15.4

15 67 25.1

16 67 25.1

17 48 18.0

18 19 7.1

19 8 3.0

20 3 1.1

Student’s nationalitya

Saudi 219 82.0

Non-Saudi 48 18.0

Student’s grade

7 70 26.2

8 85 31.8

9 112 42.0

Student’s daily allowance (SR)a

0 –2 38 14.2

3– 4 77 28.7

5– 7 125 46.6

8 –10 26 9.7

> 10 2 0.8

School region

East 166 61.5

South 104 38.5

Father’s educationa

Illiterate 56 22.3 

< High school 153 61.0 

High school degree 18 7.2 

> High school 24 9.6

Mother’s educationa

Illiterate 88 34.2 

< High school 136 53.0 

High school degree 17 6.6 

> High school 16 6.2
aMissing values are not included. 
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-
tively. The prevalence of dental caries 
was 56% and the mean DMFT score 

component of the DMFT represented 

of the students showed any tooth wear 
and up to 5% showed some tooth stains 
related to smokeless tobacco use.

A simple linear regression analysis of 
the relationship between selected oral 
variables showed significant associa-
tions between frequency of tooth brush-
ing and gingival recession (t P < 

and gingivitis (t P
Multivariate analyses of mean 

pocket depth and CAL with variables 

brushing frequency, dental visits and 
plaque index scores found that only 
mean plaque index score was statisti-
cally significantly associated with both 
pocket depth (P P = 

An interesting finding of this study 
was that 85.9% of smokeless tobacco 
users had at least 1 OML. Among users 
with at least 1 lesion (n

n = 

area where smokeless tobacco is habitu-
ally placed. There were no significant 
associations found between these le-
sions and oral health variables such as 
brushing frequency and dental visits. 
Among demographic factors, the region 
of schools was statistically significantly 

region of Jeddah were more likely to 
have users with lesions compared to 
students from the southern region (OR 

salivary cotinine was also significantly 
associated with the presence of smoke-
less tobacco-associated OML (OR = 

The distribution of the studied oral 
health conditions among the 4 groups of 
tobacco users are presented in Table 5. 
The students who used only smokeless 
tobacco had the lowest mean plaque 

used smokeless tobacco and smoked 
waterpipes had the highest scores 1.71 

-
nificant difference was observed. Gin-
givitis was highest among students who 
used smokeless tobacco in combina-

was lowest among students who used all 

P
prevalence of dental caries was high-
est among the smokeless tobacco only 
users (65%) compared with the other 

-
ever, the difference was not statistically 
significant. The mean salivary cotinine 
scores did not show any significant dif-
ferences among students, ranging from 

cigarettes and smokeless tobacco to 

cotinine).

Sextant-specific oral health 
status of smokeless tobacco 
users
To describe the oral health status of 
smokeless tobacco users in relation 
to site of smokeless tobacco use, we 
divided the mouth into sextants. 
We used a general linear model for 
comparing oral health indicators 
among smokeless tobacco users by 
sextants. Table 6 presents the means 
and frequencies of oral health condi-

students (95%) placed the smokeless 
tobacco dip in the vestibule of the up-

placed the dip in the vestibule of the 

Table 2 Knowledge about and behaviour related to smokeless tobacco (ST) use by adolescent smokeless tobacco users in 
Jeddah (n = 270)

Variable Value

Mean (SD) Median Range

Age at starting ST use (years) 12.6 (2.4) 13 6–20

No. of ST chews/day 5.6 (4.8) 4 1–30

No. of min. ST chew left in mouth 11.0 (10.9) 10 1–60

No. of min. between chews 445 (2817) 60 2–432

No. %

Use ST while sleeping 18 6.4

Use ST as soon as you wake up 94 33.5

Use ST if sick 43 15.4

Use ST while having mouth sores 45 16.0

Use ST during examination period 142 51.3

Know the content of ST 60 17.8

Add other substances to ST chew 10 3.8
SD = standard deviation.
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lower anterior region. In general, the 
posterior sextants showed more CAL 
and PPD compared with the anterior 
sextants (B and E).

Furthermore, the mean CAL and 
PPD were higher for the upper poste-
rior sextants compared with the lower 
posterior sextants; however, no statis-
tical significant differences were found 
between groups. The upper anterior 
sextant (sextant B) had the lowest 

plaque index score (1.47), whereas 
the area of sextant A presented with 
the highest percentage of BOP (47%; 
P
score (1.81). The mean DMFT was 

region and highest in the lower pos-
terior teeth.

Discussion

The age of our sample was somewhat 
higher than expected for usual middle 
school students. This may be attributed 
to the convenience sampling method 
which targeted only tobacco users in 

-
tional Youth Risk Behavior Survey in 
the United Sates of America showed a 
negative association between tobacco 
use and academic achievement after 

controlling for sex, race/ethnicity and 
grade level. Students with higher grades 
(As and Bs) were less likely to use to-
bacco than students with lower grader 

Information gathered about the 
knowledge of student-users and their 
behaviours related to smokeless to-
bacco use are generally useful for 
designing and implementing compre-
hensive tobacco prevention programs. 
The findings, especially those related 
to the content of smokeless tobacco, 
should prompt research in the field 
of chemistry and toxicology of local 
smokeless tobacco (shamma) varieties 
used in Saudi Arabia. Limited research 

Previous studies of adult tobacco us-
ers showed significant associations be-
tween periodontal disease and tobacco 

any associations between periodonti-
tis and smokeless tobacco use in this 
sample of young students. In the few 
studies conducted among adolescents, 

of smokeless tobacco users had gingival 
-

thermore, Offenbacher and Weathers 
reported significant gingival recession 
among adolescent smokeless tobacco 
users with coexisting gingivitis only 

users in the previous studies habitually 
placed the smokeless tobacco dips in 
the mandibular anterior region and the 

-

The observed recession may be due to 
the narrower width of attached gingiva 
in this area compared with that in the 
maxilla and/or the use of vigorous tooth 
brushing to remove the stains and smell 
associated with smokeless tobacco use. 
In our study, gingival recession and 
gingivitis in smokeless tobacco users 
were both significantly associated with 
frequency of tooth brushing, and 95% of 
users used the upper anterior vestibule 

Table 3 Oral health behaviour of adolescent smokeless tobacco users in Jeddah 
(n = 270)

Variable No. %

Pain in teeth

Yes 88 32.6

No 182 67.4

Pain in gums

Yes 36 13.3

No 234 86.7

Bad breath

Yes 62 23.0

No 208 77.0

Frequency of brushing teetha

Daily 82 30.5

Every other day 69 25.7

2–3 times a week 51 19.0

Weekly 23 8.6

Do not brush 44 16.4

Past dental visit

< 6 months 68 25.2

6 months to < 1 year 20 7.4

1 to < 3 years 22 8.2

> 3 years 18 6.7

Never been to a dentist 72 26.7

Don’t know /don’t remember 70 25.9

Reason for visita

Check-up/cleaning 27 14.1

Toothache 54 38.1

Tooth decay 78 40.6

Treatment 16 8.3

Other 17 8.9
aMissing values are not included. 
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for dipping. Regardless of location of 
smokeless tobacco dipping, severe peri-
odontal disease is more likely to occur 
after long-term smokeless tobacco use 

Surprisingly, the dental caries 
prevalence (56%) and severity (mean 

than in previously reported studies 

of middle-school students in Saudi 

be explained by the wide variations in 

the permanent teeth of these children 
relative to the varied fluoride con-
centration in the water countrywide 

lower dental caries prevalence may be 

The accelerated salivary flow in heavy 
smokeless tobacco users provides 
physical cleansing and mild buffering 
actions which inhibit the aggregation 

smokeless tobacco products are highly 
alkaline and many contain fluoride 

Table 4 Results of multivariate analyses of mean pocket depth and clinical attachment loss (CAL) 

Variable df Mean pocket deptha Mean CALb

Parameter estimate 
(SE)

t-value Parameter estimate 
(SE)

t-value

Intercept 1 1.04 (0.32) 3.3 2.29 (0.31) 7.46

Age 1 –0.01 (0.02) –0.55 –0.03 (0.02) –1.6

Family income 1 –0.01 (0.02) –0.33 –0.00 (0.02) –0.12

Father’s education 1 –0.01 (0.01) –0.99 –0.02 (0.01) –1.29

Mother’s education 1 0.019 (0.02) 1.24 0.02 (0.01) 1.26

Frequency of brushing teeth 1 0.02 (0.02) 0.77 0.01 (0.02) 0.3

Plaque score 1 0.12 (0.06) 2.22* 0.12 (0.05) 2.29*

Time since last visit to dentist 1 0.00 (0.02) 0.1 0.00 (0.02) 0.14

Cotinine level 1 –0.03 (0.02) –1.41 –0.02 (0.02) –1.08
aR2 = 0.08; b R2 = 0.07.  
*P < 0.05. 
df = degrees of freedom; SE = standard error.

Table 5 Oral/dental conditions of different groups of adolescent smokeless tobacco users in Jeddah 

Oral/dental condition Smokeless tobacco 
only

(n = 170)

Waterpipe & 
smokeless tobacco

(n = 19)

Cigarettes & 
smokeless tobacco

(n = 45)

All types of 
tobacco
(n = 36)

Mean (SD) plaque score 1.58 (0.54) 1.71 (0.47) 1.66 (0.42) 1.69 (0.47)

Plaque (%) 92 94 99 99

Mean (SD) pocket depth (mm) 2.03 (0.39) 1.94 (0.31) 2.07 (0.37) 1.93 (0.33)

Probing pocket depth 2 mm (%) 52 47 53 33

Probing pocket depth 3 mm (%) 1 0 2 0

Gingival inflammation (%) 39 41 52 31

Gingival recession (mm) 1 2 1 1

Mean (SD) clinical attachment loss (mm) 1.06 (0.38) 1.03 (0.37) 1.13 (0.38) 0.98 (0.36)

Dental caries (%) 65 53 49 58

Mean (SD) DMFT score 2.18 (2.48) 1.84 (2.95) 2.44 (4.17) 1.36 (1.48)

D teeth (%) 86 89 74 72

M teeth (%) 9 8 25 6

F teeth (%) 5 3 1 22

Tooth stain (%) 4 5 2 3

Tooth wear (%) 0 0 0 0

Oral mucosal lesions (%) 88 95 87 72

Mean (SD) cotinine scorea 2.62 (1.29) 2.53 (1.17) 2.47 (1.32) 2.69 (1.24)
aScore 2 = 30–100 ng/mL cotinine; score 3 = 100–200 ng/mL cotinine. 
SD = standard deviation; D = decayed, M = missing, F = filled. 
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which directly inhibit or slow caries 

A disturbing finding of this study 
was the high prevalence of OML (86%) 
at the site of smokeless tobacco place-
ment. This is much higher than the 

are reversible if users quit smokeless 
tobacco use early in life. However, with 
long-term, frequent use the lesions are 
considered precursors of oral cancer. 
Malignant transformation of leukopla-

third most common malignancy in 

Moreover, the highest percentage 

King Faisal Specialist Hospital and Re-
search Center in Saudi Arabia comes 
from Jizan in the south of the country, 
where smokeless tobacco use is a com-

of adolescent smokeless tobacco us-

cancer make this low rate of malignant 
transformation a considerable concern 

One limitation of this study was the 

periodontal disease among adolescents. 
This may have underestimated site-
specific periodontal disease. However, 
previous studies showed that the local 
effect of smokeless tobacco use may 

limitation was the cross-sectional de-
sign of the study which made it hard to 
establish a temporal sequence between 
smokeless tobacco use and oral dis-
eases/conditions.

Conclusion

Tobacco impacts the general and oral 
health of its consumers. Although we 
were not able to find statistical asso-
ciations between caries or periodontal 
disease and smokeless tobacco use, 
the high prevalence of OML in this 
sample of young people is alarming. 

which could be related to smokeless 
tobacco use. Therefore, it is urgent to 
develop comprehensive tobacco pre-
vention programmes especially includ-
ing elementary schoolchildren in Saudi 

Arabia. Furthermore, the results of our 
study strongly emphasize the pressing 
need of the government to develop ef-
fective polices and to reinforce current 
policies and regulations affecting access 
of children to tobacco.
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Table 6 Site-specific oral health conditions among adolescent smokeless tobacco users in Jeddah

Variable Sextantc

A B C D E F

Tobacco dipping sitea,b (%) 5 95 5* 8* 30** 6***

Mean plaque score 1.81 1.47 1.88 1.53 1.45 1.53

Mean pocket depth (mm) 2.24 1.78 2.23 2.06 1.74 2.03

Mean clinical attachment loss (mm) 1.25 0.87 1.24 1.05 0.89 1.02

Mean gingival recession (mm) 0.01* 0 0.01* 0 0.03 0

Bleeding on probing (%) 47* 33 44 37 39 41

Mean DMFT score 0.34 0.39 0.39 0.47 0.04 0.46

D teeth (%) 83 93 86 70 100 80*

M teeth (%) 9 2 5 20 0 10

F teeth (%) 8 5* 9* 10* 0 10**

Oral mucosal lesionsb (%) 2 96 4 2 12 2
aSite of use of smokeless tobacco. 
bTotals more than 100% because some students use more than 1 site for dipping and have more than 1 lesion in the same sextant. 
cSextants A (from upper right second molar to upper right first premolar), B (from upper right cuspid to upper left cuspid), C (from upper left first premolar to upper left 
second molar), D (from lower left second molar to lower left first premolar), E (from lower left cuspid to lower right cuspid) and F (from lower left first premolar to lower 
left second molar). 
*P < 0.05; **P < 0.01; ***P < 0.001. 
D = decayed, M = missing, F = filled.
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Trends in cardiovascular disease risk factors in 
children and adolescents: Tehran Lipid and Glucose 
Study
S. Moradi 1 and F. Azizi 2

ABSTRACT Studies have shown that cardiovascular risk factors, such as obesity, blood lipid levels, start early 
in childhood and some are on the rise in children. Data on trends are important in order to identify if there is 
a problem. This study, part of the Tehran Lipid and Glucose Study, determined and compared the prevalence 
of overweight and its associated risk factors in 2 555, 1 329 and 1 158 Tehran children and adolescents in 2000, 
2003 and 2006 respectively. The participants were categorized into age groups 3–6, 7–12 and 13–17 years. Body 
mass index measurements were taken and blood pressure, fasting blood glucose, cholesterol and triglycerides 
measured. Overall the prevalence of obesity in Tehran children and adolescents increased significantly from 
2000 to 2006 while blood pressure and serum lipid concentrations decreased. The causes for the decreased 
blood pressure and serum lipid concentrations should be evaluated. The increased prevalence of obesity in 
Tehran children and adolescents is of concern and requires monitoring.
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Tendances des facteurs de risque des maladies cardiovasculaires chez l'enfant et l'adolescent : étude sur le 
glucose et les lipides réalisée à Téhéran

RÉSUMÉ Des études ont démontré que les facteurs de risque cardiovasculaires tels que l'obésité et une 
hyperlipidémie s'installaient de manière précoce dans l'enfance et certains étaient en augmentation chez l'enfant. 
Des données sur les tendances sont importantes afin de repérer l'émergence d'un problème. Le présent essai fait 
partie de l'étude sur le glucose et les lipides réalisée à Téhéran. Il vise à déterminer et comparer la prévalence du 
surpoids et des facteurs de risque associés chez 2 555, 1 329 et 1 158 enfants et adolescents de Téhéran en 2000, 
2003 et 2006 respectivement. Les participants ont été répartis par tranches d'âge de 3 à 6 ans, de 7 à 12 ans et de 
13 à 17 ans. Des évaluations de l'indice de masse corporelle ont été réalisées et la pression artérielle, la glycémie 
à jeun, le taux de cholestérol et des triglycérides ont été mesurés. Globalement, la prévalence de l'obésité chez 
l'enfant et l'adolescent à Téhéran a nettement augmenté entre 2000 et 2006 alors que la tension artérielle et 
les concentrations sériques de lipides ont diminué. Les causes de la diminution de la pression artérielle et des 
concentrations sériques de lipides doivent être évaluées. La prévalence accrue de l'obésité chez l'enfant et de 
l'adolescent à Téhéran est préoccupante et appelle une surveillance.
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Introduction

The increasing prevalence of obesity in 
recent years is a serious concern world-
wide, in both developed and developing 

Occurring simultaneously with increas-
ing numbers of overweight and obese 
children is an increase in the prevalence 
of metabolic syndrome, which consists 
of a set of risk factors for cardiovascular 

children, the prevalence of metabolic 

In developed countries, the increase 
in cardiovascular risk factors is inversely 
related to socioeconomic status; how-
ever, in developing countries, where 
changes are occurring in welfare and 

A study, conducted in America using 

high blood pressure and pre-high blood 
pressure in children and adolescents 

-
eral obesity, as described by body mass 
index (BMI), the increase in abdominal 
fat, based on waist circumference, is a 
better index for metabolic disorders and 

the Islamic Republic of Iran, the obesity 
prevalence in children and adolescents 

-

th

study conducted in children between 

a metabolic syndrome prevalence of 

The Islamic Republic of Iran ex-
perienced a nutrition transition in the 
past decade and there was a lack of 

information on changes in cardiovas-
cular risk factors in children and ado-
lescents over this period of time in our 
capital city (Tehran). Therefore the 
aim of this study was to compare car-
diovascular risk factors in children and 

Tehran.

Methods

This study was conducted as a part of 
the Tehran Lipid and Glucose Study, 
and the details have been published 

-

respectively. Briefly, the children and 
adolescents recruited were residents of 

the coverage of three medical health 

-
ing multistage cluster random sampling 
method. All members of each family, 
including those not having risk factors, 
were invited for baseline measurements 

distribution and socioeconomic status 

representative of overall population of 
Tehran.

In each phase of the study, a 
questionnaire was completed, which 
included past medical record, family 
history of noncommunicable diseases, 
amount of physical activity and cigarette 
smoking. A short physical examination 
was performed which included height 
and weight measurements to calculate 
body mass index (BMI), waist circum-
ference and blood pressure measure-
ments. Weight was measured without 

measurements were performed using a 
-

ference was measured about the naval, 
and the hip circumference was also 

recorded at the highest point of the hip 
with a meter measuring tape. BMI was 
calculated by dividing the weight (kg) 
by height squared (m ). Blood pressure 
was recorded in a sitting position after 
15 minutes of rest in two 5-minute in-
tervals. These measurements were done 
with a standard mercury sphygmoma-
nometer on the right arm, and the mean 
of the two-recorded measurements was 
used for comparison.

A venous blood sample was taken 

-
lesterol and triglyceride levels were 
measured by an enzymatic method and 
chromatography (Kit Pars Test, Islamic 
Republic of Iran) was measured after 
lipoprotein precipitations containing 
apolipoprotein-B. LDL was calculated 

-
cose was measured by an enzymatic 
assay and with chromatography by a 
glucose oxidase method. Inter- and 
intra-assay coefficients of variation were 

-
glycerides, respectively.

The methods for clinical and labora-
tories measurements were the same in 

Definitions
Overweight and obesity were defined 
according to the international percen-

mg/dL were considered high and those 

borderline high. LDL concentrations 

borderline high. Triglyceride levels > 

Statistical analyses

The mean and standard deviation of 
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each variable were calculated for each 
temporal period for all participants 
and in each age group for both sexes. 
ANOVA was used to compare the 
variable means in the defined time 
periods and between different age 
groups and sexes. If the ANOVA test 
was significant, a multiple comparison 
test was used to evaluate the groups. 
P
significant.

Results

1 158 children participated in the study 
respectively. Their mean ages and the 

are shown in Table 1.
Changes in cardiovascular risk 

factors for girls and boys are shown in 
-

group. Waist circumference increased 
significantly in all age groups for boys 

pressure decreased significantly in all 

Table 4 shows the data on the abnor-

the study. The overweight prevalence in 

greater compared to the other groups in 

An abnormal waist circumference 
was defined as being greater than the 

age. The boys in all age groups showed 
increased waist circumferences in the 
second and third periods; however, no 
increases were observed in the girls in 
any age group.

were high in 41% of the boys. Of these, 

-
P

P

cholesterol levels, of whom 17.8% had 

P

cholesterol levels, of whom 17.8% had 

-

P

P
The high triglyceride levels in both 

boys and girls decreased significantly 
-

P

P

P = 

P

Discussion

This study showed that indices of gen-
eral and abdominal obesity increased 
but blood pressure and lipidaemia de-
creased in children and adolescents in 
Tehran, Islamic Republic of Iran, which 
is undergoing a nutrition transition. This 
study is the first epidemiological survey 
the country to compare the cardiovascu-
lar risk factors among children in 6-year 
intervals. The findings are important 
because Iran has undergone some rapid 
changes in recent years in the following 
categories: nutritional status and physi-
cal activities in children and adolescents, 
reproduction and mortality rates, and 
urbanization status. Overweight and 
obesity can help predict cardiovascular 
disease development in the future. Ad-
ditionally, high waist circumference (as 
an index of abdominal obesity) and de-
creased HDL increase the risk of non-
communicable diseases in adulthood, 
which can be triggered at a lower age.

Table 1 Age distribution of children in the 3 periods of study

Age group (years) No. Mean age (SD) (years)

2000

3–6 430 4.8 (1.0)

7–12 1030 9.8 (1.7)

13–17 1095 15 (1.4)

2003

3–6 204 5 (0.9)

7–12 485 9.7 (1.7)

13–17 640 15 (1.4)

2006

3–6 172 5 (1.0)

7–12 456 9.5 (1.7)

13–17 530 15 (1.4)

SD = standard deviation.
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Although unexpected, favourable 
changes in blood pressure and serum 
lipid concentrations were observed in 
this study, despite increases in general 
and abdominal obesity. These results 
are probably due to the national pro-
gramme that is designed to decrease 
salt and lipid consumption. This pro-
gramme consists of consumption of 
more unsaturated fat and replacement 

of lipid oil for solid oil and educating the 
public on proper nutrition, exercise and 
diet through the media. None of these 

-
sive or anti-lipid drug treatments.

The high prevalence of low HDL 
is probably due to specific genetic 
backgrounds as it has been previously 

prevalence of low HDL has also been 

reported in other Middle Eastern coun-

Along with genetic background, what is 
eaten in childhood, such as diets with 
high levels of solid hydrogenated oils 
that contain transacids and/or saturat-
ed fats, can also cause HDL cholesterol 

An NHANES study found that the 
overweight prevalence increased from 

Table 2 Cardiovascular risk factors in Tehran girls aged 3–17 years in 2000, 2003 and 2006, by age group

Variable 2000 2003 Pa 2006 Pb Pc

No. Mean (SD) No. Mean (SD) No. Mean (SD)

Age group 3–6 years

SBP (mm/Hg) 205 97.3 (0.8) 95 87.6 (1.1) 0.0001 68 88.3 (1.4) 0.9 0.0001

DBP (mm/Hg) 204 66.8 (0.7) 95 56.8 (1.1) 0.0001 68 58.7 (1.1) 0.9 0.0001

BMI (kg/m2) 213 15 (0.1) 93 15.3 (1.7) 0.5 66 15.6 (0.2) 0.9 0.1

WC (cm) 132 51.4 (0.4) 61 0.87 (0.6) 0.9 46 51.4 (0.6) 0.9 0.9

WC/HC ratio 132 0.86 (0.004) 61 0.87 (0.006) 0.4 46 0.86 (0.007) 0.4 0.9

FBS (mg/dL) 175 82 (0.6) 83 83 (0.8) 0.9 66 80.5 (0.9) 0.2 0.8

Total chol (mg/dL) 175 173 (2) 83 165 (3.3) 0.1 66 167 (3.6) 0.9 0.5

Triglycerides (mg/dL) 175 89 (2.7) 83 83.5 (3.7) 0.6 66 78.8 (3.4) 0.9 0.1

HDL-chol (mg/dL) 169 44.4 (0.7) 81 41.4 (1) 0.09 63 46.4 (1.4) 0.01 0.5

LDL-chol (mg/dL) 169 111 (1.9) 83 108 (3) 0.9 60 105 (3.5) 0.9 0.4

Age group 7–12 years

SBP (mm/Hg) 507 101 (0.4) 249 95 (0.5) 0.0001 223 92.7 (0.7) 0.03 0.0001

DBP (mm/Hg) 507 7 (0.4) 249 64.4 (0.5) 0.0001 223 60.8 (0.6) 0.0001 0.0001

BMI (kg/m2) 509 17 (0.001) 243 17.5 (0.2) 0.2 224 18 (0.2) 0.2 0.001

WC (cm) 509 60.4 (0.4) 242 61 (0.6) 0.9 224 61.2 (0.6) 0.9 0.9

WC/HC ratio 509 0.82 (0.002) 242 0.82 (0.003) 0.9 224 0.80 (0.003) 0.001 0.001

FBS (mg/dL) 500 87 (0.3) 244 88.4 (0.4) 0.06 231 86.8 (0.4) 0.1 0.9

Total chol (mg/dL) 500 176 (1.5) 244 166 (1.9) 0.001 231 163 (2) 0.5 0.0001

Triglycerides (mg/dL) 500 105 (2.2) 244 106 (3.4) 0.9 231 98.2 (3) 0.2 0.1

HD-chol (mg/dL) 499 45 (0.5) 243 42 (0.6) 0.001 230 45.5 (0.7) 0.001 0.9

LDL-chol (mg/dL) 499 109 (1.4) 243 103 (1.7) 0.02 218 96.2 (1.7) 0.02 0.02

Age group 13-17 years

SBP (mm/Hg) 570 105 (0.4) 329 101 (0.6) 0.001 250 100 (0.6) 0.8 0.0001

DBP (mm/Hg) 570 72 (0.3) 329 69 (0.5) 0.001 250 66.3 (0.5) 0.001 0.0001

BMI (kg/m2) 569 21 (0.1) 317 21.6 (0.2) 0.006 245 22.1 (0.2) 0.4 0.006

WC (cm) 569 71 (0.3) 317 72.5 (0.5) 0.9 245 70.8 (0.5) 0.07 0.9

WC/HC ratio 569 0.76 (0.002) 317 0.78 (0.003) 0.001 245 0.75 (0.003) 0.0001 0.1

FBS (mg/dL) 573 87.7 (0.3) 324 87.9 (0.4) 0.004 254 85.7 (0.4) 0.003 0.004

Total chol (mg/dL) 573 170 (1.2) 324 153 (1.4) 0.001 254 154 (1.7) 0.9 0.3

Triglycerides (mg/dL) 573 113 (2.5) 324 102 (2.6) 0.03 254 103 (3.4) 0.9 0.3

HDL-chol (mg/dL) 573 42.9 (0.4) 324 39.4 (0.4) 1 253 43 (0.6) 0.0001 0.9

LDL-chol (mg/dL) 571 154 (1) 324 93.7 (1.3) 0.001 243 90.4 (1.5) 0.3 0.0001
aComparison between 2000 and 2003; bComparison between 2003 and 2006; cComparison between 2000 and 2006. 
SPB = systolic blood pressure; DBP = diastolic blood pressure; BMI = body mass index; WC = waist circumference; HC = hip circumference; FBS = fasting blood sugar; 
Chol = cholesterol; HDL-chol = high-density lipoprotein cholesterol; LDL-chol = low-density lipoprotein cholesterol.
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high blood pressure, low HDL cho-
lesterol and triglycerides were raised 
in children who were overweight but 
there was no relationship between 
overweight, total cholesterol and LDL 

In a study conducted in Korea in 

old, overweight prevalence increased 
from 5.4% to 11.6%. Triglyceride lev-
els were significantly increased in the 
second period, and the LDL, HDL, 
and blood pressure measurements 

circumference and body weight sig-
nificantly increased during the three 
defined periods. These findings are simi-
lar to a study performed in the United 

–17 years and 
from the third period of NHANES to 

-
ence increased, but triglyceride and 

Table 3 Cardiovascular risk factors in Tehran boys aged 3–17 years in 2000, 2003 and 2006, by age group (Tehran Lipid and 
Glucose Study)

Variable 2000 2003 P a 2006 P b P c

No. Mean (SD) No. No. Mean (SD)

Age group 3–6 years

SBP (mm/Hg) 380 98.7 (0.5) 196 88.6 (0.7) 0.001 162 89.1 (0.8) 0.9 0.0001

DBP (mm/Hg) 378 67.8 (0.4) 196 59 (0.7) 0.001 162 58.5 (0.6) 0.9 0.0001

BMI (kg/m2) 414 15 (0.09) 195 15.3 (0.1) 0.01 159 16.3 (0.8) 0.1 0.06

WC (cm) 246 51 (0.3) 117 52 (0.4) 0.03 112 52.4 (0.4) 0.9 0.001

WC/HC ratio 114 0.87 (0.004) 56 0.89 (0.006) 0.01 66 0.91 (0.005) 0.1 0.0001

FBS (mg/dL) 330 61.8 (0.5) 175 83 (0.6) 0.8 153 82.4 (0.6) 0.9 0.2

Total chol (mg/dL) 330 171 (1.5) 175 161 (2.3) 0.001 153 160 (2.4) 0.9 0.004

Triglycerides (mg/dL) 330 86.5 (1.9) 175 80 (2.3) 0.005 153 76 (2) 0.8 0.07

HDL-chol (mg/dL) 317 45 (0.5) 175 41 (0.7) 0.9 148 46 (0.8) 0.001 0.9

LDL-chol (mg/dL) 317 107 (1.4) 175 103 (2) 0.004 142 99 (2.2) 0.3 0.02

Age group 7–12 years

SBP (mm/Hg) 996 102 (0.3) 474 96 (0.5) 0.001 437 93 (0.5) 0.001 0.0001

DBP (mm/Hg) 996 70 (0.3) 474 64.3 (0.4) 0.001 437 61 (0.4) 0.001 0.0001

BMI (kg/m2) 1005 16.8 (0.1) 460 17.4 (0.1) 0.001 439 17.8 (0.1) 0.5 0.2

WC (cm) 1005 59 (0.2) 459 61.8 (0.4) 0.001 439 62.4 (0.5) 0.9 0.0001

WC/HC ratio 496 0.84 (0.002) 217 0.89 (0.02) 0.001 215 0.88 (0.006) 0.9 0.003

FBS (mg/dL) 980 87.5 (0.2) 466 89 (0.3) 0.9 440 87 (0.3) 0.001 0.9

Total chol (mg/dL) 980 174 (1) 466 164 (1.3) 0.001 440 161 (1.3) 0.4 0.0001

Triglycerides (mg/dL) 978 100 (1.5) 466 100 (2.4) 0.004 440 91 (1.9) 0.01 0.01

HDL-chol (mg/dL) 972 46.5 (0.3) 465 42.5 (0.4) 0.9 439 46.8 (0.5) 0.001 0.0001

LDL-chol (mg/dL) 969 107 (0.9) 463 101 (1) 0.004 420 95 (1) 0.004 0.0001

Age group 13-17 years

SBP (mm/Hg) 1069 106 (0.3) 631 103 (0.4) 0.001 509 102.7 (0.5) 0.9 0.02

DBP (mm/Hg) 1069 71.9 (0.2) 631 68.4 (0.3) 0.001 509 66.7 (0.3) 0.005 0.0001

BMI (kg/m2) 1073 21 (0.1) 616 21.4 (0.1) 0.001 513 22 (0.2) 0.02 0.0001

WC (cm) 1073 71 (0.3) 616 74.4 (0.4) 0.001 513 75 (0.5) 0.7 0.0001

WC/HC ratio 504 0.82 (0.003) 299 0.85 (0.003) 0.001 268 0.86 (0.004) 0.04 0.0001

FBS (mg/dL) 1061 90 (0.3) 618 89.6 (0.5) 0.005 519 87 (0.3) 0.001 0.1

Total chol (mg/dL) 1061 167 (1) 618 152 (1) 0.001 519 151 (1.2) 0.9 0.0001

Triglycerides (mg/dL) 1061 114 (2) 618 105 (2) ) 0.005 519 103 (2.4) 0.9 0.1

HDL-chol (mg/dL) 1056 42.5 (0.3) 618 38.6 (0.3 0.6 517 41.8 (0.4) 0.001 0.2

LDL-chol (mg/dL) 1048 101 (0.8) 616 93 (1) 0.001 490 88 (1) 0.01 0.0001
aComparison between 2000 and 2003; bComparison between 2003 and 2006; cComparison between 2000 and 2006. 
SD = standard deviation. 
SPB = systolic blood pressure; DBP = diastolic blood pressure; BMI = body mass index; WC = waist circumference; HC = hip circumference; FBS = fasting blood sugar; 
Chol = cholesterol; HDL-chol = high-density lipoprotein cholesterol; LDL-chol = low-density lipoprotein cholesterol.
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glucose levels, which are associated with 
obesity, decreased during this time. To-
tal cholesterol, LDL cholesterol, HDL 
cholesterol, and haemoglobin A1C 
showed no differences between the two 

It is now known that BMI does not 
show the body lipid percentage and 
is not a good prognostic factor for 
determining cardiovascular disease in 
children; therefore, waist circumference 
is used for estimating abdominal fat 

was an important factor for develop-
ing metabolic syndrome; however, the 
waist-to-hip ratio was not. Our study is 
in accordance with previous studies that 
showed high waist circumference as an 
important characteristic in metabolic 

syndrome in children and adolescents 

There are some limitations in our 
study. As a cross-sectional study, the 
causative factors could not be evalu-
ated and the length of the follow-up was 
short. Additionally, one cannot predict 
the future changes that may occur in 
this population as adults. It should also 
be noted that the most recent data per-
tain to about 6 years ago and changes 
in life style have continued since then 
which may affect the risk factors evalu-
ated. There is a need therefore to follow 
up on the children and adolescents who 
were included in TLGS in the future.

To conclude, this study showed 
increasing prevalences of general and 
abdominal obesity in Tehran children 

Table 4 Frequency of abnormal of risk factors for cardiovascular disease among Tehran children and adolescents aged 3–17 
years in 2000, 2003 and 2006, according to sex (Tehran Lipid and Glucose Study)

Variable 2000 2003 P a 2006 P b P c

No. (%) No. (%) No. (%)

Fasting blood sugar > 100 mg%

Boys 77 (6.1) 46 (4.1) 0.01 46 (7.6) 0.001 0.1

Girls 82 (3.7) 36 (3.30) 0.1 31 (4.8) 0.1 0.1

Total cholesterol > 170 mg%

Boys 462 (41.1) 166 (27.3) 0.001 134 (23.8) 0.01 0.0001

Girls 608 (48.7) 213 (32.7) 0.0001 179 (32.4) 0.04 0.01

LDL-chol > 110 mg%

Boys 204 (37.2) 560 (34.8) 0.04 482 (26.3) 0.006 0.001

Girls 167 (41.6) 427 (36.3) 0.01 325 (22.2) 0.0001 0.0001

Triglyceride >150 mg%

Boys 148 (13.2) 63 (10.3) 0.001 43 (7.6) 0.0001 0.0001

Girls 190 (15.2) 80 (12.2) 0.07 62 (11.2) 0.006 0.0001

HDL-chol < 35 mg%

Boys 844 (76.5) 370 (60.9) 0.001 446 (80) 0.0001 0.0001

Girls 931 (75) 402 (62) 0.08 540 (80.4) 0.1 0.3

Overweight

Boys 148 (29.8) 102 (39.1) 0.001 97 (43.5) 0.1 0.001

Girls 188 (37.7) 101 (41.3) 0.7 104 (49.7) 0.05 0.001

Obese

Boys 73 (15.5) 38 (13.2) 0.6 54 (23.3) 0.001 0.001

Girls 42 (8.8) 34 (15.2) 0.001 31 (15) 0.1 0.001

WC increase > 70% percentile

Boys 149 (78) 135 (89) 0.001 171 (86) 0.2 0.01

Girls 200 (49) 127 (64) 0.001 91 (51) 0.01 0.1
aComparison between 2000 and 2003; bComparison between 2003 and 2006; cComparison between 2000 and 2006. 
SD = standard deviation. 
LDL-chol = low-density lipoprotein cholesterol; HDL-chol = high-density lipoprotein cholesterol; WC = waist circumference.

and adolescents. These increases may 
cause serious public health problems 
in this country. The causes of blood 
pressure and serum lipid concentration 
decreases should be further evaluated.
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Relation between serum ferritin and liver and heart 
MRI T2* in beta thalassaemia major patients
A. Azarkeivan,1 M. Hashemieh,2 S. Akhlaghpoor,3 A. Shirkavand,4 M. Yaseri 5 and K. Sheibani 6

ABSTRACT There is a need for higly accurate non-invasive methods for assessing organ iron content in thalassaemia 
patients. This study evaluated the relation between serum ferritin level, liver enzyme levels and hepatitis C antibody and 
liver and heart iron deposition assessed by MRI T2*. Data were obtained from the medical records of 156 thalassemia 
major patients in Tehran. There was a moderate negative correlation between serum ferritin and liver MRI T2* relaxation 
time (r = –0.535) and a weak negative correlation between serum ferritin and heart MRI T2* relaxation time (r = –0.361). 
Hepatitis C infection and liver enzyme levels did not confound or modify the relation between ferritin and liver or heart 
MRI T2*. Liver and heart MRI T2* readings were poorly correlated (r = 0. 281). Routine evaluation of liver and heart iron 
content using MRI T2* is suggested to better evaluate the haemosiderosis status in thalassemia patients.
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Relation entre la ferritine sérique et l'IRM hépatique et cardiaque pondérée en T2* chez des patients atteints 
de bêta-thalassémie majeure

RÉSUMÉ Des méthodes non-invasives de haute précision sont nécessaires pour l'évaluation de la concentration 
en fer dans les organes des patients atteints de thalassémie. La présente étude a évalué la relation entre le taux de 
ferritine sérique, les taux d'enzymes hépatiques, la présence d'anticorps anti-hépatite C et les dépôts de fer dans le 
foie et le cœur examinés par IRM pondérée en T2*. Les données ont été obtenues à partir des dossiers médicaux 
de 156 patients atteints de thalassémie majeure à Téhéran. On a observé une corrélation négative modérée entre la 
ferritine sérique et le temps de relaxation T2* de l'IRM hépatique (r = –0,535) ainsi qu'une faible corrélation négative 
entre la ferritine sérique et le temps de relaxation T2* de l'IRM cardiaque (r = –0,361). L'infection par le virus de 
l'hépatite C et les taux d'enzymes hépatiques ne constituaient pas de facteurs de confusion ou de modification de 
la relation entre la ferritine et l'IRM hépatique ou cardiaque pondérée en T2*. La corrélation entre les résultats de 
l'IRM hépatique et de l'IRM cardiaque pondérées en T2* était médiocre (r = 0,281). L'évaluation systématique de 
la concentration de fer dans le foie et le cœur à l'aide de l'IRM pondérée en T2* semble produire une meilleure 
évaluation de la présence d'une hémosidérose chez les patients atteints de thalassémie.
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Introduction

Beta thalassaemia syndromes are the 
most common inherited haemoglobi-
nopathies caused by a genetic deficiency 

Although regular blood transfusion 
has increased the survival rate among 
thalassaemia patients, they develop se-
vere cardiopulmonary, liver, endocrine, 

iron deposition coming from multiple 
life-long transfusions and enhanced 
iron absorption leads to organ dysfunc-

Estimation of iron deposits in differ-
ent organs of thalassaemia patients is an 
important aspect of their medical man-

used as a surrogate marker, but it is not 
specific because its level can be raised in 
inflammations such as hepatitis, infec-

biopsy is the most reliable method for 
estimating organ iron overload, its in-
vasive nature makes its implementation 
very limited, and its accuracy is greatly af-
fected by hepatic inflammation, fibrosis 

limitations of serum ferritin and liver 
biopsy make the search for non-invasive 
methods, with high accuracy, for assess-
ing the organs iron content a necessity.

-
ing (MRI) technique is a non-invasive, 
valid and reproducible method for as-
sessing tissue iron loading, and there-
fore has important implications for 
clinical management of iron overload 
and the tailoring of chelation regimes 

in morbidity and mortality in thalas-

Cardiac failure is the leading cause 
of death among thalassaemia patients 

which have traditionally been used as 
a representation of total body iron load, 

do not directly correlate with other or-
gan iron concentrations, as the liver and 
other tissues such as cardiac or renal 
tissue have different mechanisms and 
kinetics of iron uptake, storage and 

among patients, different degrees of 
correlation, from no correlation to weak 

So it has been suggested that a direct 
estimation of heart iron overload using 

evaluating the state of heart iron over-
load than relying on liver measurements 

As mentioned before, the liver in-
flammation like hepatitis, infections, 
and also liver damage might cause 

present study was performed to evalu-
ate the relation between serum ferritin 
level, liver function tests, presence of 
hepatitis C antibody and the liver and 
heart iron concentrations assessed by 

-
titis C infection and liver function tests 
status can modify the relation between 
serum ferritin and liver and heart MRI 

the relation between liver and heart iron 
concentrations assessed by means of 

Methods

Patients
This was a cross-sectional study of 

patients from Zafar Adult Thalassemia 
Center, a referral thalassaemia centre in 
Tehran, Islamic Republic of Iran, and 
was approved by the ethics commit-
tee of Shahid Beheshti University of 
Medical Sciences, Tehran. The study 

-

The inclusion criteria were: being 
-

larly transfused, age over 15 years and 

receiving chelation therapy. Exclusion 
criteria were having any cardiac anom-
aly, clinical heart failure, and chelation 
therapy with a method other than using 
desferrioxamine. Data were obtained 
from the medical records of the patients 
and written consent was received from 
all patients whose records were used. All 
patients were under chelation therapy 

daily). 

Sample size
The primary outcome of interest was 
the relation between ferritin and liver 

of 95% to detect a correlation as strong 

calculated. As we expected that about 
15% of our patient records would be 

randomly chosen by computer gener-

eligible records and the data extracted; 
this resulted in 156 cases with complete 
data included in the study. 

well as liver function test (aspartate 
aminotransferase, alanine aminotrans-
ferase) results, serum ferritin levels and 
hepatitis C antibody were extracted 

-
ments of serum ferritin, aspartate ami-
notransferase, alanine aminotransferase, 
hepatitis C antibody, and heart and 

6-month period for all patients.
The methods used to measure liver 

enzymes, serum ferritin levels and hepa-
titis C antibody and obtain the cardiac 

analysis are described in our previous 

Serum ferritin, liver function 
tests and hepatitis C antibody 
measurements
Serum ferritin and hepatitis C antibody 
were measured by electrochemilumi-

Analyzer, Roche Diagnostics, Basel, 
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Switzerland). Aspartate aminotrans-
ferase and alanine aminotransferase 
were measured using COBAS INTE-

-
nostics, Basel, Switzerland).

Magnetic resonance imaging 
protocol
Patients were scanned using a Sympho-
ny 1.5T Scanner (Siemens, Germany). 
A standard radio frequency (RF) body 
coil was used in all measurements. The 

is based on a single breath-hold multi-
echo gradient-echo sequence, was used 

was determined by imaging a single 

centre of the liver. For the measure-

synchronized to the cardiac cycle using 

thick short-axis mid-ventricular slice, 
positioned halfway between the base 
and the apex of the left ventricle (LV), 
was performed.

T2* calculations

house software (Noor Medical Imag-
ing Center, Tehran). A homogeneous 
region of interest (ROI) was outlined 
in the liver parenchyma. A homoge-
neous full-thickness ROI was chosen 
in the ventricular septum. The mean 
signal intensity of region was measured 
for each image and plotted against the 
echo time.

Statistical analysis
Summary data are presented as mean 
and standard deviation (SD) and 
frequency (percentage). Chi-squares 
and t-tests were used to evaluate the 
differences in qualitative and quantita-

correlation was used to assess the cor-
relation between variables. To demon-
strate these correlations we used scatter 
plots with a regression line and smooth 
Loess line. Multiple regression analysis 
was used to study the confounding or 

modifying effect of paraclinical findings 
(HCV antibody, aspartate aminotrans-
ferase, alanine aminotransferase) on the 
relation between ferritin and liver and 

performed with SPSS

Results

One hundred and fifty six patients (84 

(SD 5.4) years and the mean transfu-

Splenectomy had been performed in 
77 (49.1%) of the patients. All patients 
had received iron chelation therapy 
from early childhood [mean therapy 

demographic characteristics are shown 
in Table 1.

Paraclinical findings (HCV anti-
body, aspartate aminotransferase and 
alanine aminotransferase) of thalassae-

-
tive for HCV antibody. The results of 

Table 1 Demographic and medical characteristics of the thalassaemia patients

Variable Value

Number of patients 156

Sex, M/F (M %) 84/72 (53.8)

Age (years)

 Mean (SD) 24.1 (5.4)

 Median (Range) 24 (21 to 27)

Transfusion duration (years)

 Mean (SD) 22.3 (5.1)

 Median (Range) 22.5 (18.5 to 25.5)

Duration of chelation therapy (years) [Mean (SD)] 20 (7.5)

Splenectomy, No. (%) 77 (49.1)

M = male; F = female; SD = standard deviation.

Table 2 Clinical findings among the thalassaemia patients

Variable Value

Aspartate aminotransferase (U/L)

Mean (SD) 43.4 (34.7)

Median (Range) 32 (2 to 244)

Alanine aminotransferase (U/L)

Mean (SD) 43.8 (36.9)

Median (Range) 32 (10 to 231)

HCV Ab positive [No. (%)] 42 (26.4)

Ferritin (ng/mL)

Mean (SD) 2500 (1814)

Median (Range) 1915 (63 to 9138)

Liver MRI T2* (ms)

Mean (SD) 5.23 (6.20)

Median (Range) 2.71 (1.01 to 38.10)

Heart MRI T2* (ms)

Mean (SD) 24.56 (15.12)

Median (Range) 22.85 (0.83 to 73.00)

SD = standard deviation; HCV Ab = hepatitis C virus antibody; MRI = magnetic resonance imaging.
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ferritin levels in thalassaemia patients 

The correlation between serum fer-
ritin levels, hepatic and cardiac MRI 

moderate negative correlation between 
-

rum ferritin (r P
-

laxation time was poorly correlated with 
serum ferritin (r P

between serum ferritin and the liver 

in patients with ferritin readings higher 

-
tients with positive and negative HCV 

antibody is shown in Table 4. We did 
not find a statistically significant rela-

antibody status of patients (P

in patients who had increased aspar-
tate aminotransferase (P
alanine aminotransferase (P
(Table 4). However multiple regression 
analysis revealed that HCV antibody, 
aspartate aminotransferase or alanine 
aminotransferase did not confound or 
modify the relation between ferritin and 

P
There was a poor correlation be-

readings of the patients (r P 

Discussion

Our results indicate a moderate nega-
tive correlation between liver MRI 

-
ritin. This is in line with other studies 
estimating liver iron overload using 

-
portant aspect of our findings was the 
much weaker correlation between liver 

readings in higher concentrations of 

indicates that serum ferritin levels 
cannot predict the liver iron content 
among this group of patients. This is 
in line with the findings Worwood 
et al. who reported that a simple rela-
tionship between serum ferritin and 
iron stores cannot be assumed when 

the secretion of glycosylated ferritin 
from reticuloendothelial cells reaches 
a maximum with increasing iron ac-
cumulation, reflecting a maximum rate 
of synthesis.

We found poor correlation between 

serum ferritin indicating that serum fer-
ritin cannot estimate the heart iron con-
tent. This finding further emphasizes 

accurate method for estimating cardiac 
iron overload. Other studies have found 
different correlation strengths, ranging 
from no correlation to low correlation, 
between serum ferritin and heart iron 
content measured using MRI tech-
niques, but all have found that serum 
ferritin cannot satisfactorily estimate 

Table 3 Correlation between serum ferritin at different ferritin levels and hepatic and cardiac haemosiderosis measures

Parameter Total Serum ferritin (ng/mL)

≤ 4000 (n = 128) > 4000 (n = 28)

r P-value r P-value r P-value

Liver T2 –0.535 < 0.001 –0.546 < 0.001 –0.026 0.896

Heart T2 –0.361 < 0.001 –0.203 < 0.001 –0.181 0.356

r = Spearman correlation coefficient.

Figure 1 Correlation between liver magnetic resonance imaging T2* and ferritin

Ferritin (ng/mL)
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Figure 2 Correlation between cardiac magnetic resonance imaging T2* and 
ferritin

to diagnose HCV positivity as this has a 
high rate of false positives compared to 
polymerase chain reaction. This might 
make our finding that the hepatitis C 
infection does not confound or modify 
the relationship between ferritin and 

degree. Moreover, the 6 months window 
in our study between measurements of 

challenge the validity of the findings in a 
heavily transfused patient since in heavily 
transfused patients there is a chance of 
acquiring the infection in this time frame. 

Conclusions

The serum ferritin level has a moderate 
predictive value for estimating the level 
of liver iron overload, but a poor predic-
tive value for heart iron overload among 

C infection and raised liver function 
tests do not confound or modify the 
relation between ferritin and liver or 

-

a need for direct evaluation of heart 
iron content. To better evaluate the 
haemosiderosis status among thalas-
saemia patients, a routine evaluation of 
liver and heart iron content using MRI 

suggested, if possible, instead of 
relying solely on serum ferritin.
Competing interests: None declared.

Table 4 Comparison of liver magnetic resonance imaging (MRI) T2* according to HCV antibody and liver function tests 

Parameter No. (%) MRI T2*

Mean (SD) Median (Range) P-valuea

HCV antibody 0.136

Positive 42 (26.4) 6.2 (6.8) 3.3 (1.4 to 30.8)

Negative 114 (73.6) 4.9 (6.0) 2.6 (1.0 to 38.1)

Aspartate aminotransferase < 0.001

Normal 98 (62.8) 6.0 (6.2) 3.4 (1.0 to 38.1)

Increased 58 (37.2) 4.5 (6.0) 1.8 (1.0 to 30.8)

Alanine aminotransferase < 0.001

Normal 104 (66.7) 6.0 (6.4) 3.3 (1.0 to 38.1)

Increased 52 (33.3) 3.7 (5.5) 1.8 (1.01 to 30.8)
aMann–Whitney test. 
SD = standard deviation.

Our results also indicate that add-
ing the effect of HCV antibody, as-
partate aminotransferase and alanine 
aminotransferase in the model did 
not confound or modify the relation 

-

previous observations indicating that 

index is not induced by the presence of 

There was a poor correlation be-
-

ings among patients which concurs with 

emphasizes the important role of cardiac 

among thalassaemia patients instead of 

to predict the heart iron content.
Our study suffers from some limita-

tions namely, the use of HCV antibody 

Ferritin (ng/mL)
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Impact of the mandatory age-based single-embryo 
transfer legislation in Turkey on outcome of in vitro 
fertilization: a multicentre study
B. Ergun,1 E. Bastu,1 R. Galandarov,1 G. Koksal,1 H. Yumru 1 and E. Attar 1

ABSTRACT This study in Turkey evaluated the impact of age-based mandatory single-embryo transfer (SET) 
legislation with the subsequent increase in frozen–thawed embryo transfer (FT-ET) on pregnancy outcome of in 
vitro fertilization (IVF) patients. SET, FT-ET and double-embryo transfer were used in 5632 patients after legislation, 
while traditional IVF and FT-ET approach was used in 6029 patients before legislation. The cumulative pregnancy 
rate after legislation was slightly lower (38.2%) than before legislation (42.0%) but not significantly so. The single 
pregnancy rate for SET and traditional IVF were similar between the 2 groups (37.8% versus 28.7%), while multiple 
pregnancy rates were significantly higher before than after legislation (13.7% versus 0.3%). For FT-ET, the number of 
cycles was significantly higher after legislation (862 versus 616). SET yielded similar results to traditional IVF. In order 
to reduce multiple pregnancies without significantly decreasing pregnancy rates, SET might be a successful strategy.

1Department of Obstetrics & Gynaecology, Istanbul University School of Medicine, Istanbul, Turkey (Correspondence to E. Bastu: ercan.bastu@istanbul.edu.tr).
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Impact de la loi turque rendant obligatoire le transfert d'un embryon unique en fonction de l'âge sur l'issue 
de la fécondation in vitro : étude multicentrique

RÉSUMÉ La présente étude menée en Turquie a évalué l'impact de la loi rendant obligatoire le transfert d'un 
embryon unique en fonction de l'âge et de l'augmentation consécutive des transferts d'embryons congelés-
décongelés sur l'issue de la grossesse des patientes bénéficiant d'une fécondation in vitro. Le transfert d'un 
embryon unique, le transfert d'embryons congelés-décongelés et le transfert de deux embryons ont été réalisés 
chez 5632 patientes après l'entrée en vigueur de la loi, tandis que l'approche traditionnelle par fécondation in vitro 
et par transferts d'embryons congelés-décongelés a été utilisée chez 6029 patientes avant le vote de cette loi. Le 
taux de grossesses cumulé après l'application de la nouvelle loi était légèrement inférieur (38,2 %) au taux avant la 
nouvelle loi (42 %), mais la différence n'était pas très importante. Les taux de grossesses simples par transfert d'un 
embryon unique et par fécondation in vitro traditionnelle étaient similaires entre les deux groupes (37,8 % contre 
28,7 %), tandis que les taux de grossesses multiples étaient significativement supérieurs avant l'application de la 
loi (13,7 % contre 0,3 %). Pour le transfert d'embryons congelés-décongelés, le nombre de cycles était nettement 
supérieur après la nouvelle loi (862 contre 616). Le transfert d'un embryon unique a généré des résultats similaires 
à la fécondation in vitro. Afin de réduire le nombre de grossesses multiples sans réduire le taux de grossesses de 
manière significative, la politique du transfert d'un embryon unique peut représenter une stratégie efficace.
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Introduction

Since the success of the first in vitro 
fertilization (IVF) birth in 1978, IVF 
became a source of hope for many 
infertile couples around the world. To 
increase the success rates of pregnan-
cy, for many years multiple embryo 
transfers were preferred. However, 
during recent decades, the multiple 
pregnancy rate, especially the twin 
pregnancy rate, has been increasing as 
a result of assisted reproduction tech-

are the most common complication 
associated with IVF treatment. It is not 
only a financial, medical and ethical 
burden on couples, it is considered 
a high-risk pregnancy for both the 
mother and infants, due to the rela-
tive increased incidence of maternal, 
perinatal and neonatal morbidity 

live births were still twins, while the 

important for infertility specialists and 
also for obstetricians, neonatologists 
and primary health care providers due 
to the risks involved and the increased 
costs to the health service.

The most successful way to de-
crease twin pregnancies in IVF is to 

embryo transfer (SET) approach is 
becoming more viable, and several ran-
domized studies have been performed 
in which transfer of a single embryo 

-
missioners in several countries do not 
know exactly how alternative embryo 
transfer strategies will affect health ser-
vice costs, pregnancy rates and twin 
pregnancy rates over time in different 

the risks mentioned above, in March 

legislated to make SET mandatory 

younger. For women who are older 

(DET) is permitted in all IVF cycles. 

age, DET is permitted. In all cases, if 
additional good-quality embryos are 
available, they can be frozen and used 
in the future.

The aim of this study was to 
evaluate the impact of this age-based 
mandatory legislation on pregnancy 
outcomes, regardless of medical histo-
ry or the etiology of IVF (male factor, 
ovulatory factor, infertility duration, 
etc.).

Methods

The Department of Obstetrics and 
Gynaecology at Istanbul University 
School of Medicine coordinated this 
multicentre, retrospective study, in 
which the results of 7 IVF centres in 
Turkey were included.

Sample
Group 1 included IVF patients from 
the year before the aforementioned 

patients (regardless of age) received 

embryos. The clinician on a case-by-
case approach decided the exact num-
ber of transferred embryos.

-

regardless of their medical history, du-
ration of infertility or ethology of infer-

-

old received a maximum number of 

previous IVF failures, medical history, 
duration of infertility or ethology of 
infertility. The mandatory legislation 
mentioned above also involved fro-

ET).
The age, demographic features and 

and matched for both groups. To 
achieve demographic standardization 

) 

excluded from the study. In all the cen-
tres, only good-quality embryos were 
transferred. Good-quality embryos 
were defined by their morphologic 
features and included embryos with 

groups, the numbers of single and 
multiple pregnancies and number of 
FT-ETs were recorded.

Ovarian stimulation and IVF/
ICSI procedures
Each centre was allowed to follow 
its own local stimulation protocol 
according to the medical history of 
the patient, including age and levels 
of antral follicle count, follicle-stimu-
lating hormone and body mass index. 
Hence, ovarian stimulation was per-
formed using an antagonist or agonist 
protocol. Stimulation was performed 
with recombinant follicle-stimulating 
hormone (Gonal-F, Serono, Puregon, 
Organon) or urinary-derived follicle-
stimulating hormone (Menopur, Fer-
ring). Oocyte retrieval was performed 

hours after human chorionic gonado-
tropin (hCG) administration. Ferti-
lization was performed by standard 

(ICSI) depending on the experience of 
each centre. Progesterone was admin-
istered intramuscularly or vaginally 
daily, from the time of oocyte retrieval 
until the time of a negative pregnancy 

pregnancy test.



735

Embryo culture, transfer, 
cryopreservation and frozen 
embryo transfer
Oocytes and embryos were cultured in 
a ready-to-use commercially available 
medium: IVF medium (Irvine Scientif-

5% CO  within an early cleavage me-
dium. The embryos were transferred on 

-
ance. Embryo morphology was scored 
from grade 1 to 4. Grade 1 embryos 

have multi-nucleation or fragmenta-
tions. Cryopreservation of additional 
embryos was performed on the same 
day of the fresh embryo transfer, de-
pending on their morphological aspect. 
Cryopreservation was performed on 

-
preservation of embryos were at least 7 

multinucleated blastomeres.
Each centre was allowed to follow its 

own FT-ET protocol as well. The same 
FT-ET protocol was applied in SET 
and DET groups in each centre.

Outcomes

Pregnancy was initially detected by 
rising serum hCG concentration in 

after embryo transfer. The pregnancy 
was defined as clinical if fetal cardiac 
activity was visualized by ultrasonog-
raphy in the 7th week of gestation. 
The clinical pregnancy rate was calcu-
lated as the ratio between the number 
of pregnancies after fresh embryo 
transfers and the number of oocyte 
pick-ups.

Statistical analysis

All data were analysed with the use 
of the SPSS for Windows software, 

means and standard deviation (SD) 

test was used to identify whether the 
variables were normally distributed. 
The differences between groups were 
assessed by using unpaired t-tests for 

U-test for nonparametric data. Statisti-
cal significance was defined as P

Results

An overview of the groups is presented 
in Table 1. The total pregnancy rate in 

slightly lower than for group 1 (before 
-

ence was not statistically significant (P 
> 

traditional IVF in group 1. The multiple 
pregnancy rate was significantly lower 

P 

As far as FT-ET was concerned, the 
proportion of transfers was significantly 

(P <
difference in the number of FT-ET 
single pregnancies comparing group 

P > 

the number of multiple pregnancies as a 

group 1 (14.4%) (P <

Table 1 Pregnancy rates (based on positive beta human chorionic gonadotropin or fetal cardiac activity) in women 
undergoing in vitro fertilization in group 1 (before embryo-transfer legislation) and group 2 (after embryo-transfer 
legislation) 

Groups No. of 
patients 
treated

Pregnancy rate (per transfer)

β-HCG positive Fetal cardiac activity positive Total

Single pregnancies Multiple pregnancies

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

Fresh embryo transfer

 Group 1 5413 2577 47.6 1552 28.7a 740 13.7c – –

 Group 2:

   SET 2997 1349 45.0 1134 37.8a 10 0.3c – –

   DET 1773 809 45.6 536 30.2 190 10.7 – –

FT-ET

 Group 1 616 322 52.2 157 25.4b 89 14.4d – –

 Group 2 862 396 45.9 242 28.0b 43 4.9d – –

Total

 Group 1 6029 – – 1709 28.3 829 13.7 2538 42.0

 Group 2 5632 – – 1912 33.9 243 4.3 2155 38.2
aP > 0.05 group 1 traditional IVF versus group 2 SET; bP > 0.05 FT-ET group 1 FT-ET versus group 2 FT-ET; cP < 0.05 group 1 traditional IVF versus group 2 SET; dP < 0.05 
group 1 FT-ET versus group 2 FT-ET. 
FT-ET = frozen–thawed embryo transfer; SET = single-embryo transfer; DET = double-embryo transfer; IVF = in vitro fertilization; β-HCG = beta human chorionic 
gonadotropin. 
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When successful pregnancy out-
come of only fresh embryo transfers 
were compared between SET and 

and traditional IVF in group 1 (be-
fore legislation), the differences were 
non-significant (β-HCG positive rate: 

P >

and DET subgroups, β-HCG positive 
and clinical pregnancy success rates of 
only fresh-embryo transfers showed 
no statistically significant difference 
(β-HCG positive rate: 45.1% versus 

P >
Comparison of single and multiple 

pregnancies of fresh embryo transfer 

a significant increase in the DET sub-

P <

Discussion

In this large, retrospective, multi-cen-
tre study, transferring 1 fresh embryo 
according to the age-based manda-
tory legislation did not result in a 
substantially lower rate of pregnancies 
than transferring embryos according 
to the decision of the clinician before 
the legislation. In addition, the use of 
SET resulted in a significant reduction 
in the rate of multiple pregnancies.

SET is effective in reducing the rate 
of twin pregnancies following IVF. In 
6 published randomized controlled 
trails comparing SET with DET, rates 
of multiple pregnancies were signifi-

these trials were conducted using pre-
dominantly cleavage-stage embryos, 
those cultured in vitro
Cochrane review including 4 of these 

pregnancy following DET compared 

A French study demonstrated 
that a high cumulative clinical preg-
nancy rate (69.8%) and delivery rate 
(54.7%) could be obtained after a 
single oocyte pick-up and the transfer 

results were not lower than the cu-

IVF and ICSI in a similar population 
with the same embryo quality, in 
routine clinical practice. Their results 
can encourage IVF teams to routinely 
practise SET in selected populations 
and should increase the percentage 
of patients in favour of SET, which 

-
ity specialists should also correctly 
inform patients about the realistic 
chances of obtaining a child after SET 
and on the incidence of potential 

Table 2 Pregnancy rates of fresh embryo transfer (based on positive beta human chorionic gonadotropin or fetal cardiac 
activity) in women undergoing in vitro fertilization in group 1 (before embryo-transfer legislation) and in group 2 (after 
embryo-transfer legislation) 

Groups No. of embryo 
transfers

Pregnancy rate

β-HCG positive
(embryo transfers per cycle)

Fetal cardiac activity positive
(embryo transfers per cycle)

No. % (95% CI) No. % (95% CI)

Group 1 5413 2577 47.6a (36.5–52.4) 2292 42.9a (31.2–48.3)

Group 2

 SET 2997 1349 45.1 (32.4–51.6) 1144 38.2 (28.1–47.5)

 DET 1773 809 45.6 (29.2–39.8) 726 40.9 (30.3–44.5)

Total 4770 2158 45.2a (37.3–61.2) 1870 39.2a (29.8–46.4)
aP > 0.05 SET and DET group 2 versus traditional IVF group 1. 
SET = single-embryo transfer; DET = double-embryo transfer; β-HCG = beta human chorionic gonadotropin; CI = confidence interval.

Table 3 Pregnancy rate of single and multiple pregnancies of fresh embryo transfer on sub-groups of women undergoing in 
vitro fertilization in group 2 (after embryo-transfer legislation)

Groups No. of clinical 
pregnancies

Pregnancy rate

Single pregnancies
(per clinical pregnancy)

Multiple pregnancies
(per clinical pregnancy)

No. % (95% CI) No. % (95% CI)

Group 2

 SET 1144 1134 99.1a (0–5.1) 10 0.9a (0–4.8)

 DET 726 536 73.8a (17.3–31.2) 190 26.2a (23.4–41.2)
aP < 0.05 SET group 2 versus DET group 2. 
SET = single-embryo transfer; DET = double-embryo transfer; CI = confidence interval.
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unfavourable effects of twin deliver-
ies after DET. The introduction of 
SET has substantially reduced this 

A Finnish study reported similar 
results for SET and DET for women 

may also be applied in this age group 
-

old. It also seems that the embryo 
quality is an important factor to be 
considered. Moreover, a number of 
studies underlined the importance 
of the whole embryo cohort quality, 
showing that the availability of sev-
eral embryos of good quality was as-
sociated with higher implantation and 

in another study, cumulative multiple 
live birth rates were significantly lower 
in the SET compared with the DET 

A systematic review and meta-
analysis of 6 randomized controlled 
trials comparing SET with DET of 
cleavage stage embryos published by 
Gelbaya et al. revealed cumulative 
multiple birth rates (CLBRs) that 

no statistically significant difference 

CLBRs decreased significantly from 

In general, CLBRs following IVF has 
been reported as between 45% and 
55%. Maternal age has been shown 
to reduce these rates significantly, as 
has preimplantation genetic diag-
nosis. On the contrary, techniques 
mostly used to decrease the chance 

of multiple births, such as elective 
SET and traditional IVF, do not affect 
CLBRs while achieving a significant 
reduction in the rates of multiple preg-

A potential hindrance to the use of 

chance of pregnancy will be reduced. 
On the other hand, a change in atti-
tude among patients may be possible 
with proper patient consultation. SET 
can be more easily accepted when 
there is insurance coverage for IVF. If 
patients pay for IVF, they might prefer 
more embryo transfers to maximize 
their chance of having a child. In Tur-
key, the social insurance covers up to 

want more than 1 embryo transfer to 
increase their chances. This factor usu-
ally results in discordance between the 

responsibility. Moreover, in Turkey 
FT-ET is not covered separately by 
the social insurance (it is a part of the 

study findings suggest that FT-ET fol-
lowing an unsuccessful SET attempt 
yields similar pregnancy outcomes to 
fresh embryo transfer, while helping 
to keep multiple pregnancy incidence 
low, as indicated in a recent opinion 
review of reproductive medicine so-

private insurance coverage for FT-ET 
may be considered to increase the 
support to SET.

Finally, this study has some inher-
ent limitations. As stated previously, 
patients generally have a strong be-
lief that transferring more embryos 
will improve their probability of 

pregnancy despite the well-recognized 
risks associated with twin deliveries. 
Hence, before the age-based manda-
tory legislation, statistically significant 
prospective studies to compare SET 
and DET were difficult to design in 
Turkey. Therefore, with this study we 
mainly tried to evaluate the impact of 
the age-based mandatory legislation 
of SET.

Conclusions

This multi-centre study clearly high-
lights that the SET strategy achieves 
pregnancy rates that were no lower 

embryos. These optimistic results 
may influence the decision of eligible 
couples around the world in favour of 
SET along with the FT-ET option. In 
addition, it may convince practition-
ers of the necessity to apply carefully 
structured embryo transfer legislation 
at least in a well-selected population 
of patients.
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ABSTRACT In the past decade, the number of new cases of tuberculosis worldwide has barely declined and 
national tuberculosis control and elimination programmes in many high-income countries worldwide are 
increasingly challenged to address the problem of disease in foreign-born residents and migrant workers. 
Routine immigration medical screening, either before or after arrival in the recipient country, is designed to 
avoid the admission of migrants who pose a public health threat. Screening measures, however, have changed 
with time largely based on respect for individuals’ rights. This paper reviews the measures that are being used by 
countries to screen immigrants and improve their health well-being, and presents cases studies from two Eastern 
Mediterranean Region countries.
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Tuberculose et migration : analyse

RÉSUMÉ Au cours des dix dernières années, le nombre de nouveaux cas de tuberculose dans le monde a peu 
diminué et les programmes nationaux de lutte contre la tuberculose et d'élimination de cette maladie dans de 
nombreux pays à revenu élevé sont de plus en plus confrontés au problème posé par les cas d'infection chez 
des résidents nés à l'étranger et des travailleurs migrants. Le dépistage médical systématique des candidats à 
l'immigration, soit avant, soit après l'arrivée dans le pays d'accueil, a été organisé afin d'éviter l'admission de 
migrants qui représentent une menace pour la santé publique. Toutefois, les mesures de dépistage ont évolué 
dans le temps principalement afin de respecter les droits des personnes. Le présent article examine les mesures 
appliquées par les pays pour dépister les immigrants et améliorer leur état de santé et leur bien-être, et présente 
des études de cas de deux pays de la Région de la Méditerranée orientale.
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Introduction

When Robert Koch presented his dis-
covery of the tuberculosis (TB) bacillus 

to the eradication of “this terrible plague 
of mankind“. More than a century later, 
TB remains a leading killer, especially 
of people with HIV infection; drug-
resistant strains continue to spread; and 
paediatric TB remains an area of neglect 

new cases of TB worldwide has barely 
declined, and the number of deaths 
remains catastrophic.

Historically, human migration has 

has reached an unprecedented scale. 
National TB control and elimination 
programmes (NTPs) in many high-
income countries worldwide are in-
creasingly challenged to address the 
problem of disease in foreign-born 
residents and migrants. Immigration 
policies and shifting migration patterns 
over the past 5 decades have brought 
larger numbers of permanent and tem-
porary residency migrants from regions 
of the world with a high incidence of 

immigration policies and global health 
strategies for the control of TB share a 
common interest in the health of mo-
bile populations who may be moving 

This shift in migration patterns from 
regions of the world with elevated TB 
prevalence has combined to affect mark-
edly the epidemiology of the disease in 
immigration-receiving nations. Table 1 
shows that in developed, low-incidence 
countries the proportion of new TB 
patients who were foreign-born was 
as high as 85%. Investigation of TB in 
foreign-born residents of immigration-
receiving nations shows that most cases 
of TB in migrant cohorts are due to reac-
tivation of TB infection acquired before 

foreign-born individuals infected after 
arrival does occur, but this transmission 
most commonly takes place within de-
fined socioeconomic or cultural groups 

as homeless people, chronic alcoholics 
and the migrant community itself.

The relationship between interna-
tional migration and TB control has 
been extensively addressed by a report 
of a European task force from the In-
ternational Union Against Tubercu-
losis and Lung Disease and the World 
Health Organization (WHO) in 1994 

impact of migration from high to low 
TB-incidence countries has compared 
the cost-effectiveness of different TB 

Screening immigrants 
for tuberculosis

industrialized nations has included the 
medical examination of migrant work-

originally took place after immigrant 
arrival at quarantine and medical sta-
tions; a classic example is provided by 
the facility at Ellis Island in the United 
States of America (USA). After the First 

-
ing nations established offshore medical 
screening systems, conducted before 

-
el when applied to TB is intended to 
reduce the importation of disease, and 
has been used by nations with extensive 
international immigration recruitment 
programmes such as Australia, Canada 
and the USA. Other nations, including 
several in Europe, have continued to 
use on-arrival screening and assessment 
to identify and manage imported infec-
tions such as TB.

The goal of detecting active, infec-
tious pulmonary TB is a key component 
of all of these programmes. The regular 
screening of higher risk migrants enter-
ing European nations was recommend-

indicate that as many as half of the na-
tions do not have organized screening 
programmes, and that there is consider-
able divergence in the application of 
existing programmes in those that do 

of TB and migration has stimulated 

Routine immigration medical 
screening is most often designed to 
avoid the admission of migrants who 
pose a public health threat. As a con-
sequence, immigration-related TB 
screening was designed to manage 

Table 1 Number of cases of tuberculosis notified to the World Health Organization 
and estimated percentage of total cases in the population of foreign birth in 
different countries

Country No. of cases reported 
in 2003

% cases in foreign-
born population

Australia 1 013 80

Canada 1 451 66

France 5 740 41

Germany 6 526 38

Israel 505 85

Netherlands 1 282 61

Norway 320 76

Switzerland 554 51

United Kingdom 6 400 64

United States of America 14 861 51

Source: Adapted from World Health Organization 2005 [49].
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active pulmonary disease that could 
be transmitted person-to-person. As 
active infectious pulmonary disease 
presents the greatest public health risk, 
medical screening of immigrants for 
TB has been primarily based on chest 
radiography, reflecting the historical, 
logistical and operational legacies of 

its widespread use, routine radiological 
screening has diagnostic and prognostic 

Routine TB screening by radiology 
is commonly applied to immigrant ap-
plicants, beginning in mid-adolescence. 
This practice reflects historical clinical 
experience, suggesting that most paedi-
atric pulmonary cases are paucibacillary, 
and the risk of secondary TB transmis-
sion from an infected child is low. As a 
consequence, most immigration-relat-
ed TB screening is not focused on the 
management of paediatric TB infection 

children and the shifting epidemiology 
of TB disease, including HIV coinfected 
individuals, have implications for paedi-
atric TB care that may require reconsid-
eration of current approaches.

For most nations with pre-departure 
screening programmes, migrants with 
active, infectious TB disease are denied 
admission and referred for treatment 
before arrival; those with inactive, latent 
TB infection (LTBI) or non-infectious 
presentations are referred for public 
health follow-up and clinical manage-
ment after arrival. Nations using on-
arrival screening commonly refer active 
and latent disease to local authorities for 
management and follow-up.

Barriers to screening 
migrants for 
tuberculosis

Migrants can face several local and 
national policy barriers that could 
limit access to public health control 
and health-care treatment programmes, 

including TB services. These may be 
institutional, such as when services are 
unavailable for the uninsured. Fear 
of interacting with local health-care 
providers and subsequent referral to 
immigration or security services may 
also limit access to care for the irregular 

to access, due to language, cultural or 
social factors, may also be encountered. 
National policies and strategies devel-
oped to deal with these barriers include 
the provision of services for migrants 
without charge, and the establishment 
of centres with cultural competency and 
linguistic capacity for diverse popula-

Migrants and refugees are, at least 
initially in the post-arrival period, more 

than rural settings. The urbanization 
of case burden can generate additional 
resource pressures on metropolitan ar-
eas faced with other public health issues 
(homeless people, substance abusers 
and those living with HIV/AIDS) .

In summary, studies suggest that ex-
isting schemes for medical screening for 
TB in migrants may have some degree 
of effectiveness in reducing the risk of 

Moreover, most TB cases presenting 
in migrants occur after the immediate 
arrival period and are believed to repre-

Latent tuberculosis 
infections

Migration from high-prevalence areas 
has introduced large numbers of latent-
ly infected people to lower incidence, 
migrant-receiving nations. Without 
preventive treatment, some of those 
individuals will experience disease re-
activation related to the natural history 
of TB infection. The routine detection 
and management of LTBI has not been 
a primary component of immigration 
medical screening in the countries car-
rying out this examination.

The effect of admission of migrants 
with LTBI is an issue of current inves-
tigation in many low TB-incidence 
nations with active immigration pro-
cessing programmes. Because of its lack 
of sensitivity, radiological screening 
alone will not detect latent disease in 
infected people. Radiological screening, 
while useful in identifying abnormali-
ties suggestive of pulmonary disease in 
high-incidence situations is not a tool 
for the detection of LTBI. In the ab-
sence of targeted screening for LTBI, 
future reactivation of latent disease in 
foreign-born residents can be predicted 
to continue to generate domestic TB 
cases, in spite of migrant worker screen-

Testing foreign-born migrants 
for LTBI is only one part of the po-
tential solution to reducing the risk of 
imported TB on the domestic disease 
burden. Only a small number of indi-
viduals with LTBI will progress to active 

the lifetime risk of active TB is about 

infected host, with about half of that risk 
in migrants occurring during the first 

prevalence of LTBI in migrant popula-
tions from high-endemic TB regions, 
providing management services that in-
clude appropriate preventive treatment 

for clinical programmes. Design and 
implementation of such programmes 
would need to be accompanied by 
consideration of the effect of several 
other factors, including surveillance, 
notification, contact tracing, reporting, 
monitoring, evaluation, delivery, side-

in addition to social enforcement issues.

Efficacy of screening

The issue of surveillance of communi-
cable diseases and screening of migrant 
workers for TB is a politically sensitive 
topic, and robust evidence is needed 
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about the burden of migrant-associated 
TB and the efficacy of screening services 

-
ta-analysis was undertaken by Arshad 
et al. to determine the yield of active 
screening for TB among new migrants 

pulmonary TB varied across categories 

Overall, it has been found that the 
proportion of screened migrants with 

greater than the prevalence measured 
in the general population of the host 

have been shown to be 4 times more 
likely to be diagnosed with active 
pulmonary TB than other migrants 

countries as a consequence of critical 
and rapidly developing events, and 

to selection based on their health sta-
tus, the so called “healthy immigrant 

may spend some time in overcrowded 
camps before moving to the host 
country; in these settings the living 
conditions may favour both the trans-
mission and the relapse of TB. Not 
only is the prevalence of TB higher in 
immigrants that the host country, it has 
also been noted that the prevalence of 
TB among immigrants is higher than 
expected from the WHO estimated 
prevalence of TB in the country of 

are a group with a higher risk for active 

Country screening 
programmes

Screening for TB was implemented in 
a number of industrialized countries 
shortly after the Second World War, 
when refugees from Europe were found 
to have high rates of active TB. These 
early screening programmes employed 
chest radiography, which was popular 
in that era as a method of detection 

of the general population has since 
been abandoned, not only because the 
incidence of TB in the general popula-
tion has declined, but also because it 
was demonstrated repeatedly that such 
screening had no appreciable impact on 
the overall rates of morbidity or mortal-

Europe
Most European countries offer some 
form of on-arrival TB screening for 
migrants. Some screen at ports of entry 
and others at specialist centres once mi-
grants have arrived in the community; 
screening may be systematic or volun-

-
tiveness of these different approaches is 
lacking, hence identifying models of 
best practice remains difficult. However, 
almost all high-income, industrialized 
countries, with the exception of Italy, 

continue to utilize chest radiography 
screening for the detection of active 
TB among applicants for permanent 

In the United Kingdom, migrants 
undergo radiography at international 
ports on arrival, and are subsequently 
referred to the health authority of the 

This approach has been criticized for its 
lack of cost-effectiveness and efficiency 
in detecting early cases, with experts 
claiming that the process is inconsistent, 
poorly run and often discriminatory. 
Since 1971, the port of arrival scheme 
notifies the local consultant for com-
municable disease control of all new en-
trants who come from a country where 

and who intend to stay for more than 6 
months. Those with symptoms may be 
offered a chest radiograph at the port of 
entry. The consultant for communicable 
disease control, in turn, notifies the local 
TB services for follow-up treatment.

Permanent entry into Switzerland 
requires screening of all migrants for 
TB from countries other than the Eu-
ropean Union (EU), European Free 
Trade Agreement countries not in the 
EU, North America, Australia and New 
Zealand, and the process is part of the 
administrative function of the transit 
camps where migrants are accommo-
dated.

Transit camps are also used in Nor-
way for all asylum seekers. The health 
services in Norway have an obligation 

Table 2 Yield of active screening for tuberculosis cases among migrants at point of entry to country

Category No. of cases found per 
1000 screened

95% CI Heterogeneity I2 statistic %

Refugees 11.9 6.7–17.2 92

Asylum seekers 2.8 2.0–3.7 96

Regular immigrants 2.7 2.0–3.4 81

Immigrants from Europe 2.4 1.3–3.4 51.5

Immigrants from Africa 6.5 3.2–10.0 62

Immigrants from Asia 11.2 6.2–16.1 95

Total migrants 3.5 2.9–4.1 94

Source: Arshad et al. [28]. 
CI = confidence interval.
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to carry out TB screening on those 
persons from countries with high TB 
prevalence. Screening occurs within 
days of arrival.

In the Netherlands, applicants 
undergo a screening chest radiograph 
within 1 week of arrival and at 6-month 

Immigrants, foreign students and for-
eign workers from high TB-prevalence 

referred by the immigration office to the 
municipal health service for screening. 
Compliance with this procedure is high 
because the residence permit is only is-
sued if screening has been performed. A 
study from the Netherlands reports that 
a large proportion of patients with TB, 
even when smear-positive, may have 

screening (biannual) is offered to all 

-

positive, radiography follow-up screen-
-

mended; in selected cases, preventive 
therapy is offered.

North America and Australia
Australia, Canada and the USA ask for 
pre-entry examinations for those plan-
ning a stay of more than 6 months, but 
Canada is selective about the countries 
of origin on which it imposes that policy.

For applicants to Canada, screening 
chest radiographs are performed in the 
place where the application is made, 

Applicants with LTBI and an abnormal 
radiograph consistent with a prior TB 
infection (so-called “inactive TB”) are 
referred to the Canadian health authori-
ties for follow-up after immigration.

Australia has for a long time imple-
mented a national reception policy for 
migrants. “Particular care” is taken to 
screen for TB, which is an automatic 

tuberculin skin testing prior to depar-
ture, followed by single-step tuberculin 
testing after return, is recommended for 
travellers.

Case studies on 
migrant screening 
from the Eastern 
Mediterranean Region

Oman
Oman has been able to reduce its bur-

to pose many health challenges in the 
country. Identified or suspected TB 
cases diagnosed by the private health-
care system have to be immediately 
referred to the public system for treat-
ment and follow up. The public health 
system provides free TB treatment to 

not allowed to purchase or sell any TB 
medication.

Around one-third of Omani inhab-
itants are immigrants from the Indian 
subcontinent, an area with a high preva-
lence of TB. Migrants are screened 
for active TB in their home country 
before being granted work visas. Repeat 
screening is carried out within 1 month 

TB cases are confirmed, or individuals 
are suspected of having TB, based on 
abnormal chest X-rays, they are normal-
ly not granted a visa. Furthermore, as an 
extra measure to prevent TB transmis-
sion, expatriates developing TB during 
their stay in the country are deported 
after conversion to smear-negative. This 
deportation is commonly referred to as 
“the repatriation policy”. However, the 
fear of repatriation prevents expatriates 
from seeking health-care services, es-
pecially when they know that they have 
TB. Thus, the repatriation policy is seen 
as imposing a barrier to early detection 
and effective treatment of expatriates, 
which in turn affects overall TB control 
in the country. It has been suggested 

that this policy be revised, and that 
alternative policies and strategies be 
developed to improve TB control in 

In a series of interviews with differ-
ent health-care providers to explore the 
roles played by the migrant population 
and the private health-care sector in 
relation to TB control identified some 
challenges and barriers to TB control 

mainly related to the unintended nega-
tive consequences arising from the cur-
rent repatriation policy of immigrants 
and to the lack of involvement of the pri-
vate sector in TB control. Health-care 
providers perceive TB as an imported 
disease, which is brought into Oman 

entry into the country and considered 
that the current screening tests for expa-
triates were insufficient and sometimes 
ineffective. The participants acknowl-
edged, however, that the repatriation 
policy might cause expatriates to hide 

They urged that this policy be re-evalu-
ated, and that policies aimed at improv-
ing the health seeking behaviours of 
the expatriates be adopted. In addition, 
most respondents in the public health 
sector commented on the need for bet-
ter regulation of the private clinics and 
hospitals by the Ministry of Health and 
for greater involvement of the private 
sector in the NTP. Private sector practi-
tioners were perceived as being primar-
ily driven by client demands, rather than 
by disease control priorities, thus they 
may deliberately avoid reporting expa-
triate TB patients to help them avoid 
repatriation.

Lebanon
Lebanon has a low burden of TB; the 
estimated incidence of new smear-

-

the number of non-Lebanese TB cases 
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free laboratory tests and examinations 
for all TB patients resident in Lebanon 
whatever their nationality. Medications 
and hospital treatment are made avail-
able free.

Reliable estimates suggest that Leb-

of these workers come from Ethio-
pia, considered a high-prevalence TB 

principally from Sri Lanka, the Phil-

these foreign workers enter Lebanon 
through Beirut airport. One character-
istic of these migrant domestic workers 
in Lebanon is that most are living in the 
households of their employers, who are 
relatively well-to-do families, and not 
within their respective communities as 
is the case in most European countries. 
This is to say that the new living envi-
ronment in Lebanon is quite different 
from the case of immigrants to high-
income industrialized countries, who 
may live in conditions of poverty often 
in slums with other migrants mostly 
from the same country. In addition to 
these domestic workers, there are sev-
eral hundred of thousands of workers 
in Lebanon from EMR countries such 
as the Syrian Arab Republic who are 
exempt from residency requirements. 
Unlike the housemaids, Syrian, Egyp-
tian and Sudanese immigrants work 
as manual labourers, watchmen, in 
petrol service stations, as construction 
workers or in the field and have far less 
contact with families and households. 
They travel frequently back and forth 
to their country to visit their families.

Several options have been consid-
ered for screening migrant workers: 
screen the prospective workers in their 
own country prior to travel; screen the 
prospective workers on arrival to Beirut 
airport; screen the prospective work-
ers within a finite period of time after 
arrival; or continue as present. These 
options are discussed below.

Screen prospective workers in their own 
country. The NTP had recommended 

migrant workers do undertake examina-
tions prior to leaving their respective 
country as one component of the for-
malities required. In principle, this is 
the optimal solution for all concerned. 
However it hinges on the credibility 
of the laboratory in the country of ori-
gin and may impose an additional cost 
burden especially for migrants living in 
rural areas.

Screen prospective workers on arrival 
to Beirut airport. This has also been pro-
posed by the NTP. This would require 
the installation of a diagnostic facility 
inside the perimeter of the airport. Ar-
riving workers would be screened on 
arrival prior to entering Lebanon. In 
terms of monitoring, this is undoubt-
edly the optimal solution. However 
there are concerns about stigmatization. 
Moreover, cost-effectiveness is a real 
issue because the cost per case detected 

Screen prospective workers within a fi-
nite time after arrival. This option requires 
that domestic workers are screened at 
one of the accredited laboratories in 
Lebanon within a certain period time 
after arrival. It should be noted that this 
measure is currently being pursued by 
most households to ensure that their 
live-in help is safe for the family mem-
bers.

Continue as present. Another option 
is to keep matters as they are and to 
detect TB when symptoms appear, with 
the proviso that the patient is referred 
for treatment at NTP premises. The 
problem of repatriation remains acute, 
as a patient under treatment is unlikely 
to be employed when other healthier 
workers are available. This would raise 
the risk of patients hiding from the au-
thorities and thus threatening the health 
of the public. The disincentive of repa-
triation is real for recruitment offices 
since they will have to shoulder the cost 
of travel and forego a substantial part of 
their earnings.

Public perceptions of 
screening migrants

Migration, drug resistance and HIV 
infection have contributed to the 

-
lic health problem in Europe, North 
America and Australia. Screening im-
migrants for TB has generated con-
siderable media, political and public 

of migrants is widespread in recipient 
countries and is a key recommendation 
in TB control guidelines, it has been 
criticized as being ineffective, of poor 
value, discriminatory, stigmatizing, rac-

recipients is universally acknowledged 
as an ethical prerequisite for any screen-

programmes that may be compulsory 
and that target potentially vulnerable 
groups. Screening of immigrants for 

years; yet the views of recipients about 
its acceptability remain unknown. Some 
screening programmes are voluntary, 
whereas others are mandatory. Even 
mandatory screening is often carried 
out without coercion. Compliance is 
ensured in several ways, for example if 
the screening result is a requirement for 
a residence permit, access to health care 
or social benefits or permission to work.

Acceptability is an essential but 
neglected ethical prerequisite of screen-
ing programmes, particularly those 
targeting immigrants and refugees. One 

-
migrants who were offered screening 
for TB in east London in fact found that 
the opportunity to be screened for TB 

Moreover, many saw being screened 
as a socially responsible activity. Of the 
minority raising concerns, few men-
tioned the possibility of discrimination. 
Acceptability was high irrespective of 
the setting, with respondents express-
ing preference for their chosen place of 
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of informants welcomed screening and 
felt reassured by the process. This was 
expressed as a sense of security or relief, 
particularly after a negative screening re-
sult. Others saw screening as “a privilege” 
and “a good idea”. Being screened was 
seen as a socially responsible activity, 
reducing the chances of TB becoming 
a problem for the host country. Some 
felt that the wider settled population 
should also have access to screening. 
Others, interviewed with their families, 
felt that screening should be particularly 
promoted for children.

Conclusion

Migration from high TB-incidence 
areas of the world will continue to be 
one of the most important factors in 
determining TB epidemiology in the 
developed world. Lessons learnt from 

NTPs in immigrant-receiving nations 
might benefit and support policy and 
programme coordination and interna-
tional harmonization within the global 

The principles of TB control, 
elimination and eradication provide 
specific context regarding the interface 
between national and international 
interests in development, global pub-
lic health, policy harmonization and 
integrated programme delivery. For 

for the control of TB among migrants 
to the USA concluded that govern-

of the DOTS strategy in Mexico, the 
Dominican Republic and Haiti was 
the most effective long-term approach 
to reducing TB-related morbidity 
and mortality among migrants from 
those countries and would produce 

encourage the governments of devel-
oped countries to provide substantial 
and sustained funding for the control 
of TB abroad.

Nations without current formal 
immigration screening programmes, 
but with growing immigration levels, 
could learn valuable lessons from those 
countries that have long-standing 
medical screening programmes. TB 
provides a window through which the 
globalization of other health issues can 
be modelled. The effectiveness of well-
defined, existing legislative and regula-
tory processes can be studied in the light 
of international health and infectious 
disease challenges in both clinical and 
public health sectors. These lessons 
may have relevance for those managing 
emerging health issues in an increas-
ingly globalized world.
Competing interests: None declared.
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Systematic screening for active tuberculosis: principles and recommendations

There have been calls to revisit the experiences of tuberculosis (TB) screening campaigns that were widely applied in 

In response, the World Health Organization (WHO) has developed guidelines on screening for active TB. An extensive 
review of the evidence has been undertaken. The review suggests that screening, if done in the right way and targeting 
the right people, may reduce suffering and death, but the review also highlights several reasons to be cautious. As 
discussed in detail in Systematic screening for active tuberculosis: principles and recommendations, there is a need to balance 
potential benefits against the risks and costs of screening; this conclusion is mirrored by the history of TB screening. 

Systematic screening for active tuberculosis: principles and recommendations presents the first comprehensive assessment 
by WHO of the appropriateness of screening for active TB since the recommendations made in 1974 by the Expert 
Committee. However, the relative effectiveness and cost-effectiveness of screening remain uncertain, a point that 
is underscored by the systematic reviews presented in this guideline. This document sets out basic principles for 
prioritizing risk groups and choosing a screening approach; it also emphasizes the importance of assessing the 
epidemiological situation, adapting approaches to local situations, integrating TB screening into other health-promotion 
activities, minimizing the risk of harm to individuals, and engaging in continual monitoring and evaluation. It calls 
for more and better research to assess the impact of screening and to develop and evaluate new screening tests and 
approaches.

Further information about this and other WHO publications is available at: http://apps.who.int/bookorders/anglais/
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Report

Prevalence of tobacco use among adult and 
adolescent females in Egypt
F. El Awa,1 H. Fouad,1 R.A. El Naga,1 A.H. Emam 2 and S. Labib 3

ABSTRACT Egypt assessed tobacco use among young people and adults through implementation in 2009 of the 
Global Youth Tobacco Survey (GYTS) among school students aged 13–15 years and the nationally representative 
Global Adult Tobacco Survey (GATS) among adults aged 15+ years. Both surveys employed cluster sampling to 
produce nationally representative samples and used standard core questionnaires with optional, country-specific 
questions. The results indicated that a higher percentage of adolescent girls in Egypt used tobacco than did adult 
females. Overall, 3.8% of girls aged 13–15 years used some form of tobacco compared with 0.6% of women aged 
15+ years. Adolescents were over 14 times more likely than adult women to currently smoke cigarettes and 11 times 
more likely to smoke waterpipes. Moreover, the prevalence of cigarette smoking among adolescent girls had 
increased from 1.4% in the 2005 GYTS to 2.8% in 2009, indicating that social and cultural norms may be changing.

1World Health Organization Regional Office for the Eastern Mediterranean, Cairo, Egypt (Correspondence to F. El Awa: elawaf@who.int).
2Central Agency for Public Mobilization and Statistics, Cairo, Egypt. 
3Ministry of Health, Cairo, Egypt.

Received: 14/05/12; accepted: 06/12/12

15 15 13

%3.8

15 %0.6 15-13

11 14

%2.8 2005 %1.4

2009

Prévalence de la consommation de tabac chez les femmes adultes et les adolescentes en Égypte

RÉSUMÉ L'Égypte a évalué la consommation de tabac chez les jeunes et les adultes au moyen de la mise en œuvre 
en 2009 de l'Enquête mondiale sur le tabagisme chez les jeunes auprès des élèves âgés de 13 à 15 ans et de l'Enquête 
mondiale sur le tabagisme chez les adultes, représentative au niveau national, auprès d'adultes de plus de 15 ans. Les 
deux enquêtes ont eu recours à des échantillonnages en grappes afin de générer des échantillons représentatifs au 
niveau national et ont administré des questionnaires de base normalisés complétés par des questions optionnelles 
spécifiques aux pays. Les résultats ont indiqué qu'en Égypte, le pourcentage de consommatrices de tabac était 
plus élevé chez les adolescentes que chez les femmes adultes. Globalement, 3,8 % des adolescentes âgées  
de 13 à 15 ans consommaient du tabac contre 0,6 % des femmes de plus de 15 ans. Les adolescentes étaient 14 
fois plus susceptibles de fumer des cigarettes et 11 fois plus susceptibles de fumer la pipe à eau que les femmes 
adultes. En outre, la prévalence de la consommation de cigarettes chez les adolescentes a augmenté, passant de 
1,4 % selon les résultats de l'enquête mondiale sur le tabagisme chez les jeunes de 2005 à 2,8 % en 2009, ce qui 
indique que les normes sociales et culturelles pourraient être en train de changer.
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Introduction

Tobacco use by females is a serious, 
growing problem throughout the world 

the international health community in 
the first World Health Organization 
(WHO) international conference on 

WHO Framework Convention on To-
-

ern Mediterranean Region (EMR), the 
prevalence of tobacco use among adult 
females lags behind that of adult males 

changes in some countries of EMR 
have contributed to an increased ac-
ceptance of female smoking especially 
among the younger generations; this 
will pave the way for a greater future 
increase in the prevalence of tobacco 

Tobacco Surveillance System data re-
vealed that tobacco use among adoles-
cent females in the EMR was increasing 
faster for other tobacco products (wa-
terpipe and smokeless tobacco) than 
for cigarettes. Data from the Global 
Youth Tobacco Survey (GYTS) 

the EMR has the highest prevalence 
of use of other tobacco products by 
adolescent females (9%) compared 
with the overall average of the 6 WHO 

of use of tobacco products other than 
cigarettes were found in Lebanon (> 

Territory (West Bank), Syrian Arab 
Republic and United Arab Emirates (> 

In Egypt, previous studies con-
ducted among adult females have 
shown that the prevalence of smoking 
was not high; the prevalence of current 
smoking or use any form of tobacco 

daily tobacco smoking among adult fe-

However, the prevalence of smoking 

among adolescent females was higher 
than among adult females. In Egypt, the 

old were currently smoking cigarettes, 
indicating that social and cultural barri-

Egypt assessed tobacco use among 
both young people and adults through 
the GYTS and the nationally repre-
sentative Global Adult Tobacco Sur-

Data from both surveys are considered 
as the latest available findings on the 
national prevalence of tobacco use 
among females in the country. This 
article reports the difference in the pat-
tern of tobacco use among adoles-
cents and adult females in Egypt in the 

Methods

Global Youth Tobacco Survey
Sampling

sectional, school-based survey with 

produce a nationally representative 
sample of students in middle grades 

-

years. The GYTS was conducted 

percentage of girl students enrolled 
in middle grades was 48% for grade 

In the first stage, the sampling frame 
consisted of all schools (public and 
private) covering all the governorates 
in metropolitan cities, north (lower) 
Egypt and south (upper) Egypt. The 
probability of schools being selected 
was proportional to the number of 
students enrolled in the specified 
grades. At the second sampling stage, 
classes within the selected schools 
were randomly selected. All students 
in the selected classes were eligible to 
participate; student participation was 
voluntary and anonymous.

Data collection
The anonymous, self-administered 
GYTS questionnaire was developed by 
the WHO, the United States Centers 
for Disease Control and Prevention 
(CDC) and the Canadian Public Health 

used the standard survey question-
naire, consisting of a core component 
(used in all countries) and an optional 
component that included additional 
questions on waterpipe (shisha) smok-
ing. It collected data on: demographics; 
prevalence of tobacco use; knowledge 
and attitudes regarding tobacco; expo-
sure to secondhand smoke; exposure 
to pro- and anti-smoking media and 
advertising; smoking cessation; and the 
school curriculum addressing tobacco 
use. All of the items had been used in 
previous rounds of GYTS and had been 
evaluated for reliability and validity.

A weighting factor was used to re-
flect the likelihood of sampling each 
student and to reduce bias by com-
pensating for differing patterns of non-
response. Epi Info was used to compute 
95% confidence intervals (CI) for the 
estimates.

GYTS response rate
A total of 4796 students (including 

who participated in the survey. The 
overall response rate was 97.1%. The 

response rate was 97.1%. 

Global Adult Tobacco Survey
Sampling

survey designed to produce national 
level estimates of indicators of interest 
by sex, age group, education and region. 
A multistage, geographically clustered 
sample was used to achieve a national 
representative sample of adult males 
and females aged 15 years and older 
from 5 regions that covered all Egyp-
tian governorates. GATS covered the 
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metropolitan governorates (Cairo, Al-
exandria, Suez and Port Said), as well as 
governorates in lower and upper Egypt. 
Participating households were chosen 
randomly within a sampling unit.

Data collection
GATS data collection was made 
through face-to-face interviews and 
recorded on handheld machines. In-
terviews were conducted in all selected 

years old was selected randomly within 
each selected household. The GATS 
data collection took place from mid-

GATS used the standard survey ques-
tionnaire consisting of a standard core 
component and a country-specific op-
tional component with additional ques-
tions. The questionnaire was developed 
by the WHO and the CDC to provide a 
global standard protocol for consistent 

the household questionnaire and the 
individual questionnaire. The questions 
on the household questionnaire asked 
about: the number of household mem-
bers; the number of eligible respondents; 
and then the age, sex and current tobacco 

use of each eligible respondent in the 
household. The individual questionnaire 
had 8 sections which covered the fol-
lowing topics: tobacco prevalence and 
consumption pattern; tobacco smok-
ing and smokeless tobacco use; cessa-
tion; exposure to secondhand smoke; 
prices and taxation; exposure to pro- and 
anti-smoking media and advertising; and 
knowledge, attitudes and perceptions 
towards tobacco use. In Egypt, country-
specific questions included items about 

Complex survey data analysis was 
performed to obtain population es-
timates and 95% CI. Sample weights 
were used to account for the complex 
survey design and to produce nationally 
representative estimates. Computations 
of estimates and confidence intervals 
were performed using SPSS, version 17 
complex samples module.

GATS response rate
The total number of completed inter-

weighted population estimate of 49.1% 

individual response rate was 98.1%. The 
household response rate was 98.9% and 
the individual response rate was 98.4%.

Results

Tobacco use

The GATS data revealed that an over-

of some form of tobacco product, 
while the GYTS data showed that 
adolescent females reported tobacco 
use at a higher rate than adult women. 

of tobacco (Table 1).

Prevalence of cigarette 
smoking

cigarettes. A higher rate of cigarette 
smoking was seen among adult females 

GYTS data showed that the overall rate 
of current cigarette smoking among 

adult females. Moreover, the reported 
prevalence of current cigarette smoking 
was higher (4.7%) among adolescent 

-
ropolitan areas compared with adults 
(Table 1).

Table 1 Current use of tobacco products among adolescent girls aged 13–15 years and adult Egyptian females aged 15+ years, 
nationwide and by region, Egypt, 2009 

Group Use of any tobacco 
product

Prevalence of current usec

Cigarettes Waterpipe Smokeless tobacco

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

Adolescent girls 13–15 yearsa

Overall (national) 3.8 (2.2–6.5) 2.8 (1.2–6.3) 3.4 (1.8–6.5) n/a

Metropolitan 4.8 (2.0–11.2) 4.7 (1.8–11.5) 4.4 (1.5–12.2) n/a

Lower Egypt 2.9 (0.9–8.4) 0.4 (0.1–1.4) 2.4 (0.7–7.9) n/a

Upper Egypt 2.8 (1.2–6.5) 1.3 (0.3–4.5) 2.4 (1.1–5.2) n/a

Adult females 15+ yearsb

Overall (national) 0.6 (0.4–0.9) 0.2 (0.1–0.4) 0.3 (0.2–0.6) 0.3 (0.2–0.5)

Metropolitan 1.0 (0.6–1.7) 0.9 (0.5–1.5) 0.1 (0.0–0.3) 0.5 (0.2–0.9)

Lower Egypt 0.1 (0.1–0.3) 0.1 (0.0–0.2) 0.1 (0.0–0.2) 0.0

Upper Egypt 1.0 (0.6–1.8) 0.1 (0.0–0.2) 0.7 (0.3–1.5) 0.5 (0.2–0.9)
aSource: Global Youth Tobacco Survey, 2009. Denominator: 2530 girl students; bSource: Global Adult Tobacco Survey, 2009. Denominator: 10 877 females;  
cCurrent use includes both daily and occasional (less than daily) use. 
CI = confidence interval; n/a = question not asked.
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Prevalence of waterpipe use

of adult females reported smoking 
waterpipes. The highest level of wa-
terpipe use among adult females was 

the GYTS, however, showed that wa-
terpipe smoking among adolescent 
females was much higher, with an 

waterpipe smoking was found among 
adolescent females living in metro-
politan areas (4.4%) compared with 

(Table 1).

Prevalence of smokeless 
tobacco use
The GATS data revealed for the first 
time that smokeless tobacco was used 
among adult females at the same rate 

finding was noted among adult females 
using smokeless tobacco and living in 
upper Egypt and metropolitan areas 

tobacco use were not available from the 
GYTS for adolescent females.

Prevalence of tobacco use by 
age and education 

current use of cigarettes and waterpipes 
among adult females by age group and 
educational level. The prevalence of use 
of tobacco products rose with increas-
ing age from 
to 
smoking was more prevalent among the 

the higher levels, while cigarette use 
increased with educational level from 

-

women.

Discussion 

The data reported here demonstrate the 
current status of the tobacco epidemic 
among adult and adolescent females in 
Egypt. Comparisons with earlier GATS 
and GYTS data (discussed below) sug-
gest that tobacco use is a rising health 
problem among adolescent Egyptian 
females in comparison with assess-
ments conducted a few years earlier 

and in comparison with a concurrent 
assessment of adult women.

that cigarettes and the waterpipe were 
the most common type of tobacco 
smoked by adult women, followed by 
smokeless tobacco. GATS Egypt is the 
only large-scale nationally representa-
tive survey to provide comprehensive 
tobacco use estimates by interviewing 

women. Results from GATS Egypt 
were consistent with other previous 

females of the same age group smoked 

tobacco (waterpipe was the most com-

Nevertheless, the results showed 
that the prevalence of cigarette and wa-
terpipe smoking among adult females 

Table 2 Current use of tobacco products among adult Egyptian females aged 15+ years by age group and educational level, 
Egypt, 2009

Variable Current use of any tobacco 
productb

Current cigarette smokingc Current waterpipe 
smoking

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

Age group (years)

15 –24 0.2 (0.1–0.6) 0.1 (0.0–0.3) 0.1 (0.0–0.5)

25–44 0.5 (0.3–0.7) 0.3 (0.2–0.5) 0.1 (0.1–0.3)

45–64 1.4 (0.9–2.2) 0.5 (0.2–1.0) 0.6 (0.3–1.3)

65+ 1.7 (0.8–3.3) 0.0 1.4 (0.7–3.1)

Education levela

No formal 1.1 (0.6–1.8) 0.2 (0.1–0.4) 0.7 (0.3–1.4)

Some primary 1.1 (0.6–2.0) 0.4 (0.1–1.3) 0.4 (0.2–1.2)

≥ primary/< secondary 0.3 (0.1–0.8) 0.3 (0.1–0.8) 0.0

Completed secondary 0.0 0.0 0.0

Diploma 0.1 (0.0–0.5) 0.1 (0.0–0.4) 0.0

≥ University 0.6 (0.2–1.6) 0.5 (0.2–1.6) 0.0
aEducation level: no formal = no formal education; some primary = attended but not finished primary school; ≥ primary/< secondary = completed primary school, 
attended but not finished preparatory school, completed preparatory school, or attended but not finished high school; completed sec = completed high school/
equivalent education; ≥ university = completed university/college or postgraduate degree obtained . 
bCurrent use includes both daily and occasional (less than daily) use; cCigarettes includes manufactured and handrolled cigarettes.  
Source: Global Adult Tobacco Survey, 2009. Denominator: 10 877 females.
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far behind the prevalence for males who 
-

for tobacco use among males reported 

current smokers of cigarettes, men were 
more likely than women to smoke wa-

currently used smokeless tobacco at 
higher rates than did women (4.8% ver-

. 
Similarly, the prevalence of current 

smoking of any tobacco product among 
women is low in many of the EMR 
countries. Data reported by WHO in 

in Iraq and Sudan, 4% in Saudi Arabia 
and Kuwait and 5% in the Islamic Re-

that this low prevalence is due to social 

resources rather than to health aware-

that, although the prevalence of tobacco 
use among female students in Egypt 
was less than 5%, young girls were 
over 14 times more likely than adult 
women to currently smoke cigarettes 
and 11 times more likely to smoke wa-
terpipes. Moreover, earlier results from 
the GYTS revealed that the prevalence 
of young girls smoking cigarettes had 
almost doubled over the last 4 years; 

indicating that social and cultural norms 

an increase in the number of waterpipe 
smokers among young girls has been 
noted in urban areas, especially among 
those of higher socioeconomic class 

smoking were included in the category 
“other tobacco products”, so the data 
could not be compared directly with the 

Despite the relatively low rate of 
tobacco use by women, it is expected 

that tobacco use among women will 
increase in developing countries in view 

increased spending power and tobacco 

This phenomenon may be reflected in 
the relatively high prevalence of tobacco 

in some countries of the EMR; rates of 
tobacco use among this age group have 
reached as high as 19.5% in the Islamic 

Palestinian Territory (West Bank) and 

On analysing the prevalence among 
different adult female groups, it was 
found that those with university level of 
education or higher had a higher preva-
lence of cigarette consumption. This 
can be attributed to the well-established 

smoking and a more liberated feminine 
identity promoted by tobacco compa-

-
cant role in the higher use of waterpipes 
among adult females residing in upper 
Egypt for whom greater affordability 
and old traditions may permit water-
pipe use by women.

smokeless tobacco by women in Egypt. 
For the first time, smokeless tobacco by 
adult Egyptian females was found to be 
used at the same level in both metro-
politan and upper Egypt regions. This 
new information necessitates attention 
and further investigation.

Conclusions and 
future direction

supporting the idea that tobacco use 
among adolescent females in Egypt is 
increasing (both cigarettes and other 
tobacco products) especially in met-
ropolitan cities. The findings raise con-
cerns about future trends and highlight 

the need for more in-depth studies, 
especially among adult females, to be 
able to verify the apparent change that 
is currently taking place in social norms 

As observed when comparing the 

adults and young females is narrowing. 
This result was anticipated before con-
ducting GATS in Egypt and has now 

Women used all  the tobacco 
products available in Egypt, including 
cigarettes, waterpipes and smokeless 
tobacco. Adult data showed for the 
first time that smokeless tobacco is 
consumed by women in some areas of 
Egypt. In fact, the prevalence of water-
pipe use was the same as the prevalence 
of smokeless tobacco among adult 
women. Monitoring of smokeless to-
bacco use needs to include the adoles-
cent age group to determine if use is also 
extending to adolescent girls.

The findings call for comprehensive 
tobacco control interventions, to target 
and control the expected rise of tobacco 
use among young females, taking into 
account social and economic changes 
at the national level. Otherwise, the cur-
rent prevalence of tobacco use among 
young girls may become higher.
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