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The Sixty-Ninth World Health Assembly,  23–28 May 
2016, with attendance from about 3500 delegates from 
WHO’s 194 Member States,  considers a packed agenda 
addressing sustainable development, WHO reform and 
many other issues aimed at improving access to and 
quality of health care for all.
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Editorial

World Health Assembly: creating a supportive 
environment for health
Ala Alwan 1

The World Health Assembly this year 
was all about creating a supportive and 
stronger environment for health, both 
in Member States and in the World 
Health Organization itself. 

The Health Assembly agreed some 
key reforms for the Organization. The 
most important for our region was the 
agreement on a new health emergency 
programme. This will change the way 
WHO provides support to countries 
during outbreaks and emergencies to 
ensure faster, more efficient and more 
effective response. It will also provide 
much needed support for prepared-
ness, strengthening the capacity of first 
responders in countries and in WHO 
country offices. The changes are the 
result of intensive discussions among 
and with Member States over the past 

the Review Committee on the Role of 
the International Health Regulations 
in the Ebola Outbreak and Response 

Assembly approved an increase in the 

WHO to mobilize the additional re-
sources needed to operationalize the 
programme. As one of the regions most 
heavily affected by emergencies, and at 
risk of disease outbreaks as a result, our 
region will be a substantial beneficiary 
of this new programme. Moreover, 
we have already started to implement 
a key component of the programme, 
which is the Joint External Evaluation of 
countries’ core capacities under the In-

The Health Assembly also approved 
a number of significant reforms in the 
governance of WHO, contributing to 

the ongoing process of making WHO 
more effective, efficient, transparent 
and accountable. They included a 
landmark agreement, following several 
years of negotiations, on a framework 
of engagement with non-State actors. 
This will enable WHO to work with 
a broader range of entities in an in-
novative and productive manner that 
will benefit public health as a whole. 
They also included recommendations 
aimed at streamlining the increasingly 
crowded agenda of the Health Assem-
bly itself, to ensure that it aligns with 
the strategic priorities set and can be 
managed efficiently, and that subse-
quent decisions can be implemented by 
Member States.

development was the constant theme 
of the Health Assembly. The agenda 
was agreed by the United Nations in 

-
tainable Development Goals (SDGs) 
to succeed the Millennium Develop-
ment Goals (MDGs). These are ac-
knowledged to be broader in scope 
than the MDGs and to be relevant to all 
countries, covering the economic, envi-
ronmental and social pillars of sustain-
able development with a strong focus 
on equity to ensure that ‘no one will be 
left behind’ . Delegates to the Health 
Assembly reiterated this core principle 
of the SDGs in the plenary and the 
discussions around many of the agenda 
items, as WHO seeks to align existing 
global health strategies and targets with 
those set for SDG 3, specifically, and for 

1 United Nations General Assembly 
resolution 1/70, paragraph 4.

other SDGs that relate closely to and 
impact on WHO’s work. 

Universal health coverage, in par-
ticular, with its emphasis on equitable 
access to quality health services, will be 
key to achieving health-related targets. 
As Director-General Margaret Chan 
said in her opening address, “Univer-
sal health coverage is the target that 
underpins all others. It is the ultimate 
expression of fairness that leaves no 
one behind.” The Health Assembly 
endorsed two important resolutions 
of direct relevance to enhancing the 
environment for health in this regard. In 
a resolution on strengthening essential 
public health functions in support of the 
achievement of universal health cover-
age, it called on Member States to show 
leadership and ownership in establish-
ing effective health governance by na-
tional and subnational authorities. This 
resolution is very timely for our region, 
where, in the past two years, we have es-
tablished an initiative aimed at support-
ing countries to assess their essential 
public health functions with a view to 
identifying shortcomings and overcom-
ing them. It also endorsed a resolution 
on a global strategy on human resources 
for health aimed at addressing the global 
health workforce deficit. This is already 
being translated into a framework for 
action in our region.

A concurrent and related theme to 
sustainable development was that of 
climate change. The scene was set by 
Christiana Figueres, Executive Secre-
tary of the United Nations Framework 
Convention on Climate Change, guest 
speaker to the World Health Assembly. 
She emphasized the importance for 
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agreement on climate change. Further-
more, she drew attention to the key role 
that the health community has played, 
and continues to play, in supporting ac-
tion on climate change. Above all, she 
highlighted the inseparability of action 
on climate change from the agenda 
for sustainable development. Later on 
in the week, the Health Assembly en-
dorsed key resolutions on a road map 
for an enhanced global response to the 
adverse health effects of air pollution 
and on the role of the health sector in 
the sound management of chemicals, 
both of which can have a profound im-
pact in the context of climate change. 

was one of the most intense of recent 
years. The packed agenda addressed 
many more issues, and delegates 
agreed on important strategic actions 
in numerous areas2 aimed at improv-
ing access to and quality of health 
care for women, children, adolescents, 
migrants, older people, and people 
living with HIV, viral hepatitis and 
sexually transmitted diseases among 
others. They agreed on actions to end 
inappropriate promotion of foods 
for infants and young children.  They 
also agreed on a global action plan on 

2 http://apps.who.int/gb/e/e_wha69.
html

antimicrobial resistance, one of the 
most challenging problems today, 
and they agreed to add mycetoma, a 
debilitating disease that affects poor 
people in the Eastern Mediterranean, 
African and other regions, to the list of 
neglected tropical diseases, a move that 
will enable the mobilization of greatly 
needed funds for action. 

Each year, the Health Assembly 
proves yet again that it is an oppor-
tunity for governments around the 
world to come together to discuss and 
reach consensus on key challenges in 
global health and health development 
in Member States and a continued 
source of hope in difficult times.
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Nutrient intake of infants and toddlers in the United 
Arab Emirates: the Feeding Infants and Toddlers Study
Y.M. Abdulrazzaq,1 N. Nagelkerke,2 S. Abdulla 3 and G. Belhaj 4

ABSTRACT This descriptive study evaluated the nutrient adequacy of the diet of infants (aged 6–11.9 months) and 
toddlers (aged 12–24 months) in the United Arab Emirates. A random sample of 1000 infants and toddlers was 
recruited from 2 cities (Al Ain and Dubai) from March 2011 to February 2012 and their usual nutrient intake was 
determined using 24-hour recall. In all, 54.2% of infants and 25.2% of toddlers were breastfeeding. Mean energy intake 
of infant girls in Al Ain and Dubai was 747 (SD 189) kcal and 773 (SD 215) kcal respectively and 810.5 (SD 232.2) kcal and 
821.9 (SD 262) kcal for boys. In toddlers, mean energy intake for girls in Al Ain and Dubai was 1032.8 (SD 252) kcal and 
1013 (SD 339.1) kcal respectively and 1057.2 (SD 201.8) kcal and 1030.3 (SD 341.7) kcal for boys. Iron intake was low in 
both groups. Mean body mass index and body weight and height were similar to World Health Organization figures 
but significant numbers of infants and toddlers of both sexes were over- or underweight. Although mean energy and 
macronutrient intakes were comparable to the RDA, significant numbers were over- or underfed.

11.9 6

1000 24 12

54 2% 24 2012 2011

 SD 773 189 SD 747 25 2%
262 SD 821 9 232 2 SD 810 5 215

201 8 SD 1057 2 339 1 SD 1013 252 SD 1032 8

341 7 SD 1030 3

Apport nutritionnel des nourrissons et des jeunes enfants aux Émirats arabes unis : étude sur l’alimentation 
des nourrissons et des jeunes enfants

RÉSUMÉ La présente étude descriptive avait pour objectif d’évaluer la valeur nutritionnelle de l’alimentation des 
nourrissons (6 à 11,9 mois) et des jeunes enfants (12 à 24 mois) aux Émirats arabes unis. Un échantillon aléatoire de 
1000 nourrissons et de jeunes enfants  a été sélectionné dans deux villes (Al-Aïn et Dubaï) entre mars 2011 et février 2012, 
et leur apport nutritionnel habituel a été déterminé au moyen du rappel des 24h. Au total, 54,2 % des nourrissons et 
25,2 % des jeunes enfants étaient allaités au sein. L’apport énergétique moyen des nourrissons de sexe féminin à Al-Aïn 
et Dubaï était de 757 kcal (ET 189) et de 773 kcal (ET 215) respectivement, et de 810,5 kcal (ET 232,2) et de 821,9 kcal (ET 262)  
pour les nourrissons de sexe masculin. Concernant les jeunes enfants, l’apport énergétique moyen des petites filles  
à Al-Aïn et Dubaï était de 1032,8 kcal (ET 252) et de 1013 kcal (ET 339,1) respectivement, et de 1057,2 kcal (ET 201,8) et 
de 1030,3 kcal (ET 341,7) pour les petits garçons. L’apport en fer était faible dans les deux groupes. L’index de masse  
corporelle ainsi que le poids corporel et la taille moyens étaient similaires aux chiffres de l’Organisation mondiale de la 
Santé, mais un nombre important de nourrissons et de jeunes enfants des deux sexes étaient en surpoids ou souffraient 
au contraire d’insuffisance pondérale. Bien que l’apport énergétique et l’apport en macronutriments moyens étaient 
comparables aux apports journaliers recommandés, un nombre important des sujets étaient sur ou sous-alimentés.
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Introduction

The first 2 years of a child’s life are 
critical in cognitive, social, physical and 
emotional development. The type of 
nutrition provided during this period 
plays an important part in achieving the 
required growth and development, as 
well as determining the type of future 
food preferences, eating habits and 
health. Little is known about the eat-
ing habits of children in this age group 
in the United Arab Emirates (UAE), 
especially how subgroups of different 
ages vary in their food consumption and 
nutrient intake. A study from the UAE 
(1

of infants were introduced to comple-

old – the period recommended by the 
American Academy of Pediatrics. In 

breastfeeding (2), despite compelling 
evidence of the life-saving benefits of ex-
clusive breastfeeding during this period 
(3). Exclusive breastfeeding and nutri-
tive complementary feeding are known 
to reduce mortality in young children. 

deaths) could be prevented by provid-
ing nourishing complementary feeding 
(4). It is mostly infants and toddlers 
who suffer the most from malnutrition 
and consequently are at highest risk for 
morbidity and mortality (4).

WHO has published guidelines for 
complementary feeding that include 
daily intake of animal-source food after 

5). Interventional 
studies have not looked at local tradi-
tional food-based strategies for preven-
tion of micronutrient deficiencies, and 
many people do not have access to 
fortified food or supplements (6,7). 
Publications from the Middle East 
have especially been devoid of studies 
on feeding of infants and toddlers. The 
aim of the present study was to assess 
the nutrient adequacy of the diets of 

in the UAE.

Methods

Study design
The UAE Feeding Infants and Tod-
dlers Study (FITS) consisted of one 
interview, conducted in person during 
which both the household interview 
questionnaire and the 24-hour recall in-
terview questionnaire were completed, 

under the Expanded Programme on 
Immunization in government-run 
clinics and primary health care centres. 
Therefore, these are ideal places to re-
cruit children in different age groups as 
they provide good coverage of the target 
population. We used the government-
run primary health care centres of 2 
cities in the Emirates of Dubai and Abu 
Dhabi (Dubai and Al Ain) to recruit 
study participants. The cities selected 
represent urban (Dubai) and rural (Al 
Ain) areas of the UAE.

Interviewers asked parents (or the 
most knowledgeable adult) about all 
foods and liquids that the infants and 
toddlers consumed from midnight to 
midnight on the following day. The di-
etary recall also asked about the use of 
vitamin and mineral supplements. We 
reviewed all 24-hour recalls for missing 
foods, unrealistic quantities reported, 
supplement use including brand name 
and type, and breastfeeding status. We 
used several databases to assign values 
to the constituents of each food. The 
type and amount of food in each meal 
were recorded and subsequently trans-
lated into nutritional contents/values 
using standard nutrition tables. For 
breast milk, the basis of the estimated 
intakes derived for carbohydrate, fat 
and protein was the sum of the content 

day of human milk, which is the average 
volume of milk reported from studies of 
infants receiving human milk in this age 

category (8,9) divided by 4 (average 
number of feeds). Although the amount 
of breast milk varies between feeds, in 
established breastfeeding, the amount is 

feed was the amount used to calculate 
breast milk consumption.

Ethical review
All data collected from the participants 
were strictly confidential and anony-
mous. Written informed consent was 
obtained from the primary care givers 
and an approval was obtained from the 
heads of the primary healthcare cen-
tres. Ethics approval was granted by 
the Ethics Committee of the College 
of Medicine and Health Sciences of 
the UAE University and of the Dubai 
Health Authority.

Participants
To compare a binary variable that oc-

Taking into account possible losses, we 

Families were recruited consecutively 
from the infants attending primary 
health care centres for immunization, 
until the number needed was attained. 
The study included only infants born to 
UAE national fathers. Infants of all other 
nationalities were excluded. A sample of 

from Dubai and an equal number from 

Main outcome measures
The main outcome measures were 
total 24-hour food intake, and energy, 
protein, carbohydrate, fat and mineral 
content of the food consumed by in-
fants and toddlers.

Statistical analysis
Data were entered into a Microsoft Ex-
cel spreadsheet and then transferred to 
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SPSS
As types of food were recorded as string 
variables, a special routine was written 
to translate these into presence/ab-
sence of certain food items, for example, 
whether the string “purée” occurred. 
Data were aggregated over the entire 
day of observation to obtain representa-
tive values for daily intake of nutrients 
and food items.

Intakes of energy and macro- and 
micronutrients were compared to refer-

-
mended values were excluded because 
the chosen day was most likely atypical 
(e.g. due to illness).

Body weight and height were both 
translated into percentiles and z val-
ues using both the Centers for Disease 
Control and Prevention (using Epi Info) 
and WHO reference values (10,11). 
For further descriptive analysis, stand-
ard statistical graphs such as histograms, 
bar charts, error-bar charts and line 
charts, as well as means and standard 
deviations were used. For inferential sta-
tistical analysis, the parametric 2-sample 
t test and χ2 test were used. The data 
were approximately normally distrib-
uted and therefore we used the Student 
t test to determine the significance (P < 

Means and standard errors, percentile 
distributions and percentages by age 

were calculated. z scores were calculated 
for body mass index (BMI) and body 
height and weight of the sample studied. 

-
mended daily allowance (RDA) for 
each nutrient.

Results

girls and 473 boys) was studied after 
data cleaning and excluding those with 
incomplete or incorrect information. 
z scores were calculated for BMI and 
body height and weight of the study 

sample and compared to WHO data 
(12). Although mean values were simi-
lar to the WHO data, there were sig-
nificant numbers of infants and toddlers 
of both sexes who were significantly 

breastfeeding (Figure 2). For infants 

exceeded the adequate intake for all 

2). There were significant differences in 
some of the nutrient intakes between 
the children in the 2 cities. For example 
carbohydrate intake was significantly 
higher in infants of both sexes from 
Dubai than they were in infants from Al 

Ain, but was significantly higher in only 
female toddlers from Dubai. However 
calcium, iron and phosphate intakes 
were significantly higher in both infants 
and toddlers from Al Ain. The mean 
energy intake of infant girls from Al Ain 

-
dlers, mean energy intake for girls from 
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Figure 1 z scores for body mass index (BMI), weight and height in Emirati infants 
and toddlers studied compared to WHO data (mean BMI, weight and height 
which is the 0 value in the figure) (15) (SD =  standard deviation)
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(Table 2). Nine point three percent of 

of toddlers had carbohydrate intakes 

of RDA (Table 3). Four point two 

of toddlers had carbohydrate intakes of 

(Table 3).

Discussion

Although 24-hour dietary recall is the 
optimal method for assessing usual 
dietary intake of population groups, 

there is some degree of reporting bias 
in intake studies relying on this method 
(13). There is an underestimate of en-
ergy intake in the general population 
but an overestimation in infants and 
toddlers. Our interviewers were trained 
to note amounts actually consumed 
and not what was served or spilled or 
wasted. These were subtracted from the 
total amount offered. The interview-
ers were provided with a portion size 
aid for reporting amounts of foods and 
beverages consumed, with depictions of 
cups, bowls and utensils to reflect accu-
rately currently available items. A simple 
form was used and pictures provided 
for respondents to use in obtaining in-
formation about foods and beverages 
consumed in child care.

Most standards of dietary adequacy 
are defined in terms of usual intake, 
which is the long-term average of a 
person’s daily intake. However, usual 
intake can seldom be observed directly. 
The UAE FITS dietary recalls provided 

data on observed nutrient intakes over 
a single 24-hour period for the entire 
sample. The observed daily intake does 
not accurately represent usual intake 
as it varies from day to day in a single 
child and from child to child. Although 
mean intake levels from this study are 
unbiased estimates of mean usual intake 
levels for a group of infants and toddlers, 
the dispersion of daily intake levels for 
a group will be greater than the disper-
sion of usual intake levels. Nusser et al. 
(14) therefore proposed an alternative 
method of estimation of usual intake 
by dropping the required assumption 
of the normal distribution of individual 
daily intake, which is normally skewed 
and non-negative, and this is the meth-
od we used to estimate the usual intake.

The present study is the first na-
tional study to determine the nutrient 
adequacy of infants and toddlers in the 
UAE. Overall, we established that in-
fants and toddlers in the UAE generally 
receive adequate nutrition during this 
crucial period of growth, and that moth-
ers provide their children with a strong 
nutritional basis for future growth. Nu-
trition requirements for growth and 

of life are not met with breast milk 
alone and the infants require additional 
complementary food (15). The intake 
of iron is particularly important in this 
period because iron stores, which are 
laid down during gestation, are declin-
ing (16). In the present study, there was 
some concern about intake of specific 
nutrients like iron, which was found to 
be deficient in most of the children, even 
though intake of other micronutrients 
was adequate. This probably reflects the 
high rate of consumption of non-iron 
fortified infant formulae. It is necessary 
to reinforce the message to parents of 
the benefits of introducing meat as a 
complementary food (17). Meat is 
also rich in bioavailable zinc, which is a 
limiting nutrient in some infants (18). 
When iron-rich, lean, non-processed 
red meat has been introduced, infants 
have shown improved iron and zinc 

Girls
Boys

Age (months)

M
ea

n 
(a

ny
 b

re
as

t)

0.80

0.60

0.40

0.20

0.00
6     7     8     9    10    11    12    13    14   15    16   17    18   19   20   21   22   23

Figure 2 Number of breast fed Emarati infants and toddlers at different ages 
divided according to sex
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intakes (19–21). The US FITS study 
indicated that infants received adequate 
amounts of iron (22). As in many other 
places, ensuring adequate iron intake 

the UAE, despite the easy availability 
of a variety of fortified complementary 
foods. From the present study, it is clear 
that most mothers prepare infant food 
at home and feed their infants iron-poor 
family meals. Cerelac (cereals with milk, 
Nestlé) is the most common commer-
cially prepared food given to infants 

of children aged <2 years received it). 
The risk of iron deficiency increases 
with excess reliability on cow’s milk or 
non-iron-fortified milk formula dur-
ing this period of high exogenous iron 
requirement.

n = 
n 
-

all adequate nutrition, however, there 
were concerns regarding the quality of 

children’s diets (23). They found low 
intakes of total fat, vitamin E, potassium, 
fibre, iron and zinc and high intakes of 
energy, saturated fat, sodium, folate, vi-
tamin A and zinc. Nevertheless, in some 
children, zinc intake fell below dietary 
recommendations, and yet in others, 
zinc and folate intake were high due to 
the contribution of zinc from dietary 
supplements (23
National Health and Nutrition Exami-
nation Survey (NHANES), high intake 
of sodium and low intake of potassium 
were found in American infants and 
toddlers (24). Low amounts of calcium, 
vitamin D, vitamin C, magnesium, iron, 
fibre and potassium were consumed, 
while there was high consumption of 
sodium and saturated fat (25). In the 
present study, total fat intake was be-
low the recommended levels in both 
infants and toddlers. Zinc, phosphorus 
and magnesium intakes were nearly 

higher in infants. Calcium intake was 
adequate.

encouraging because breastfeeding is 
known to be the most effective interven-
tion for reducing mortality in children 
(26

breastfed, despite the available evidence 
of the life-saving benefits of exclusive 

(27). Breastfeeding rates are on the rise 

in a later FITS study (28

29). In 

years of age. This rate of breastfeeding 

Table 1 Mean total macro- and micronutrient intake in infants and toddlers according to sex and place of residence

Age group Nutrient Girls Boys

Al Ain
Mean (SD)

Dubai
Mean (SD)

P-value Al Ain
Mean (SD)

Dubai
Mean (SD)

P-value

Infants 
(6–11 months)

Energy (kcal) 747.0 (18.9) 773.0 (215.5) 0.3568 810.5 (232.2) 821.9 (262) 0.7250

Protein (g) 19.3 (9.5) 22.4 (10.2) 0.0245 20.9 (11.9) 21.6 (10.1) 0.6346

Fat (g) 33.0 (7.8) 29.1 (9.7) 0.0014 34.2 (12.3) 31.3 (13.3) 0.0846

Carb (g) 93.8 (23.8) 107.6 (36.3) 0.001 105.8 (33.7) 117.3 (44) 0.0236

Ca (mg) 485.6 (245.5) 380.2 (146.8) 0.0003 486.6 (213) 392.2(147.4) 0.0001

Fe (mg) 7.7 (5.7) 6.2 (4.1) 0.0358 9.8 (8.5) 6.3(3.9) 0.0001

Mg (mg) 74.2 (37.1) 97.2 (41.3) <0.001 79.2 (34.7) 98.3(47.1) 0.0004

P (mg) 330.3 (205.1) 355.3 (147.5) 0.3308 322.2 (155.6) 345.4(145.5) 0.2454

Zn (mg) 3.6 (1.1) 4.3 (1.5) 0.0001 3.8 (1.4) 4.3(1.6) 0.0110

Toddlers 
(12–23 months) Energy (kcal) 1032.8 (252) 1013.8 (339.1) 0.3568 1057.2 (201.8) 1030.3 (341.7) 0.4335

Protein (g) 41.0 (12.2) 34.7 (14.8) 0.0245 41.6 (13.1) 35.2 (15.3) 0.0004

Fat (g) 38.7 (13.3) 37.0 (14.8) 0.0014 37.5 (10.9) 37.2 (16.3) 0.8613

Carb (g) 130.8 (36.1) 138.5 (52.5) 0.001 139.4 (32.5) 141.7 (49.2) 0.6556

Ca (mg) 716.1 (314.8) 434.6 (171.2) 0.0003 681.2 (269.8) 476.5 (218.8) <0.001

Fe (mg) 11.0 (8.5) 8.8 (5.5) 0.0358 10.5 (7.3) 9.5 (6.4) 0.2659

Mg (mg) 120.4 (36.5) 125.6 (47) <0.001 124.7 (36.3) 134.5 (50.8) 0.0750

P (mg) 617.8 (241.1) 483.0 (233.1) <0.001 611.0 (214.1) 491.5 (231.7) <0.001

Zn (mg) 5.1 (1.5) 5.4 (1.9) 0.0001 5.1 (1.3) 5.6 (1.9)
Carb = carbohydrate; SD = standard deviation.
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years of age (30

birth) of breastfeeding. The well-baby 
clinics, like most hospitals in the UAE, 
follow WHO/UNICEF Baby Friendly 
Hospital Initiative (31) in their counsel-
ling of mothers on breastfeeding. This is 
probably one of the reasons why such a 
large percentage of infants are breastfed 

Although mean energy and protein 
intakes were close to the required daily 
intakes, there were significant numbers 
of toddlers and infants receiving high 
intakes of protein and energy or lower 
intakes than the RDA. There were no 
significant differences between intakes 
in infants and toddlers in the 2 cities 
of the UAE, one representing an urban 

and the other a rural area. However, 
children in Al Ain consumed more fatty 
food and less carbohydrate than their 
counterparts in Dubai. Mean energy 
intake exceeded the estimated energy 

-
cifically milk, provided the most energy 
to the diet in infants and toddlers. The 
growth of the infants and toddlers in 
the present study does not lend support 
to the suggestion that there was under-
reporting or over-reporting, as z scores 

range of z scores was wide, meaning 
that there were many infants and tod-
dlers who were either heavy or light 
for their age. The US FITS participants 
had higher weight-for-age percentiles 
than the participants in the Centers for 
Disease Control and Prevention study 
(10) and therefore may have had higher 

energy intakes. The authors concluded 
that, although paediatric obesity was 
multifactorial in aetiology, excessive en-
ergy intake would certainly contribute 
to the increasing prevalence of obesity.

The strength of the present study 
was that the sample was representa-
tive of the population, as children were 
recruited from a large city and a small 
town to represent both urban and ru-
ral areas. The limitations of the study 
were the same as in other studies of 
this type. Food intake could have been 
under- or over-reported. Assumptions 
are made as to the amount of foods 
taken. Although it is well known that 
ready-made foods provide reasonably 
accurate measurements of their con-
stituents, contents of locally prepared 
meals were estimated according to 
published figures, which may not be an 
accurate reflection of the true contents 
of the food. However, this did not affect 

Table 2 Intakes of different micro- and macronutrients represented as fractions of daily required intakes in infants and 
toddlers

Age group/Nutrient Girls Boys

Al Ain
Mean (SD)

Dubai
Mean (SD)

Al Ain
Mean (SD)

Dubai
Mean (SD)

Infants (6–11 mo)

Frac Energy 1.11 (0.22) 1.14 (0.32) 1.09 (0.31) 1.11 (0.35)

Frac Protein 1.11 (0.22) 1.14 (0.32) 1.09 (0.31) 1.11 (0.35)

Frac Fat 1.10 (0.26) 0.97 (0.32) 1.01 (0.36) 0.92 (0.39)

Frac Carb 1.04 (0.26) 1.20 (0.40) 1.06 (0.34) 1.17 (0.44)

Frac Ca 1.80 (0.91) 1.41 (0.54) 1.80 (0.79) 1.45 (0.55)

Frac Fe 0.70 (0.52) 0.56 (0.38) 0.89 (0.77) 0.57 (0.35)

Frac Mg 0.99 (0.49) 1.30 (0.55) 1.06 (0.46) 1.31 (0.63)

Frac P 1.20 (0.75) 1.29 (0.54) 1.17 (0.57) 1.26 (0.53)

Frac Zn 1.21 (0.36) 1.42 (0.49) 1.27 (0.47) 1.43 (0.51)

Toddlers (12–23 mo)

Frac Energy 1.04 (0.25) 1.02 (0.34) 1.01 (0.19) 0.99 (0.33)

Frac Protein 1.04 (0.25) 1.02 (034) 1.01 (0.19) 0.99 (0.33)

Frac Fat 0.97 (0.33) 0.93 (0.37) 0.85 (0.25) 0.85 (0.37)

Frac Carb 1.01 (0.28) 1.07 (0.40) 0.93 (0.22) 0.94 (0.33)

Frac Ca 1.43 (0.63) 0.87 (0.34) 1.36 (0.54) 0.95 (0.44)

Frac Fe 0.16 (0.12) 0.13 (0.08) 0.15 (0.10) 0.14 (0.09)

Frac Mg 1.50 (0.46) 1.57 (0.59) 1.56 (0.45) 1.68 (0.63)

Frac P 1.34 (0.52) 1.05 (0.51) 1.33 (0.47) 1.07 (0.50)

Frac Zn 1.69 (0.50) 1.81 (0.62) 1.70 (0.43) 1.87 (0.64)
Carb = carbohydrate; Frac = fraction; SD = standard deviation.
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Table 3 Intakes of micro- and macronutrients <70% and >150% of daily required intakes

Nutrient <70% intake >150% intake

Infants 
(6–11 months)

%

Toddlers 
(12–23 months) 

%

Total
%

Infants 
(6–11 months) 

%

Toddlers 
(12–23 months) 

%

Total
%

Energy 4.2 9.6 7.1 9.3 6.5 7.8

Protein 4.2 9.6 7.1 9.3 6.5 7.8

Fat 16.6 29.8 23.5 8.4 6.7 7.5

Carbohydrate 6.8 15.1 11.2 15.9 6.9 11.2

Ca 2.8 23.5 13.7 44.9 20.1 31.8

Fe 66.8 100 84.3 7.9 0.0 3.8

Mg 19.9 1.5 10.2 25.5 52.4 39.7

P 16.4 15.9 16.1 27.6 21.8 24.5

Zn 3 0.4 1.7 30.7 62.2 47.3

the results greatly as the infants were 
usually fed well-know infant foods, with 
known constituents.

Conclusion

While the mean intake of macronu-
trients was near recommended levels, 
there was a significant percentage of 

infants and toddlers who received 
either more or less than the RDA for 
their age. This means that a significant 
percentage of infants and toddlers were 
either under- or over-nourished and 
this could have a significant impact 
on future growth and development. 
The amount of iron received in the 
majority of infants and toddlers was 
also inadequate.
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Prevalence of iodine deficiency disorders among 
school children in Saudi Arabia: results of a national 
iodine nutrition study
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ABSTRACT This study aimed at establishing updated data on iodine nutrition among schoolchildren in Saudi Arabia. 
A cross-sectional cluster survey among schoolchildren aged 8–10 years was conducted during February–April 2012. 
Children were clinically examined for goitre, urine and household salt samples were collected to estimate urinary iodine 
concenteration (UIC) and iodine content in salt. The overall goitre prevalence at the national level among 4 016 children 
was 4.2%. The prevalence was < 5% in all regions of the country except southern region with a prevalence of 12.7%. The 
median UIC of 2224 samples was 133 μg/L, with 74.3% of the surveyed children with UIC ≥ 100 μg/L. Analysis of salt 
samples (n = 4242) revealed that 69.8% of households were consuming adequately iodized salt. The findings suggest 
iodine sufficiency at the national level, however southern region still has a goitre prevalence of mild degree severity and 
the proportion of households consuming adequately iodized salt is still below recommendations. 
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12.7  <5 4.2 4016

74.3 100 > 133 2224

69.8 4242

Prévalence des troubles dus à une carence en iode parmi les enfants d’âge scolaire en Arabie saoudite : 
résultats d’une étude nationale sur la nutrition en iode

RÉSUMÉ Cette étude visait à recueillir des données mises à jour sur la nutrition en iode parmi les enfants d’âge scolaire 
en Arabie saoudite. Une étude transversale par sondage en grappes a été menée auprès enfants d’âge scolaire âgés de 
8 à 10 ans entre février et avril 2012. Les enfants ont été soumis à un examen clinique pour le goître, et des échantillons 
d’urine et de sel de cuisine ont été collectés afin d’estimer la concentration d’iode urinaire et la teneur en iode dans 
le sel. La prévalence globale du goître au niveau national parmi les 4016 enfants était de 4,2 %. La prévalence était 
inférieure à 5 % dans l’ensemble des régions du pays, exception faite de la partie sud qui présentait une prévalence de 
12,7 %. La concentration médiane d’iode urinaire de 2224 échantillons était de 133 μg/L, 74,3 % des enfants examinés 
ayant une concentration d’iode urinaire inférieure ou égale à 100 μg/L. Les proportions d’enfants ayant des taux de 
concentration d’iode urinaire inférieurs à 20, compris entre 20 et 49 et 50 et 99 μg/L, étaient de 2,0 %, 5,3 % et 18,5 % 
respectivement. L’analyse des échantillons de sel (n = 4242) a révélé que 69,8 % des ménages consommaient du sel 
adéquatement iodé. Les résultats suggèrent un niveau de consommation en iode suffisant à l’échelle nationale, bien 
que la partie sud du pays continue d’avoir une prévalence du goître de sévérité moyenne, et que la proportion des 
ménages consommant du sel adéquatement iodé reste en deçà des recommandations. 
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Introduction

Iodine is an essential micronutrient and 
its deficiency has several adverse effects 
on growth and development because 
of inadequate thyroid hormone pro-
duction (1). Iodine deficiency disorder 
(IDD) refers to all the effects of iodine 
deficiency on growth and development 
that can be prevented by correction of 
the deficiency (2). Most consequences 
of IDD are invisible and irreversible 
but at the same time preventable. The 
World Health Organization (WHO) 
describes iodine deficiency as “the sin-
gle most important preventable cause of 
brain damage” (3). Even in developed 
countries, marginal iodine sufficiency 
may lead to intellectual compromise 
(4

(5).
IDD results from insufficient iodine 

in the environment and inadequate 
iodine intake from food (6). Salt iodiza-
tion as a safe, cost-effective and sustain-
able strategy to ensure sufficient iodine 
intake was recommended by WHO 
and United Nations Children’s Fund 

7). It is now rec-
ognized that the most effective way to 
achieve the virtual elimination of IDD is 
through universal salt iodization (USI) 
(8
world’s population are estimated to be 
covered by iodized salt (8).

The only national survey to assess 
iodine status in Saudi Arabia was carried 

9,10). The national 
median urinary iodine concentration 

-

the high-altitude Asir Region. The study 
recommended adoption of a USI strat-
egy. Taking into consideration the out-
comes of the study, the Saudi Standards 
Metrology and Quality Organization 
recommended an iodine content in salt 

UNICEF/International Council for the 
Control of Iodine Deficiency Disorders 

(ICCIDD) guidelines, the range of the 
recommended fortification level was 

11).
A survey report in Hail Region, in 

-
vealed that less than one-third of fami-
lies were using iodized salt as the main 
source of salt (12). In contrast, a study 

all households were consuming iodized 
salt (13).

Since the first national survey in 
-

ic development, urbanization, changes 
in dietary habits and lifestyle, as well as 
adoption of USI strategies, have poten-
tially had an effect on iodine nutrition 
in Saudi Arabia. Therefore, this study 
aimed to establish updated national 
data on goitre prevalence and median 
UIC and to assess the proportion of 
households consuming adequately io-
dized salt.

Methods

Study setting & design
Saudi Arabia is a large country that 

-
insula with an area of nearly 2 million 
km2. The land is primarily desert with 
rugged mountains in the south-west. 
The country is broadly divided into 
five geographical/administrative ter-
ritorial entities: central, eastern, western, 

primary subdivisions. The estimated 
-

sus was ~27 million (14).
The study was cross-sectional na-

tional survey among primary-school 

recommended by WHO/UNICEF/
ICCIDD (15).

Study participants & sampling
The sampling frame of the study in-

Saudi Arabia (public and private), rep-
resenting the primary sampling units 

(16). For good regional representation, 
the country was stratified into the five 
geographical regions. Using a prob-
ability proportionate to size sampling 

-
domly from the primary sampling units 
in each region (15). A comprehensive 
list of all children in the target age group 
was prepared for each selected school. 
Children were chosen at random by 
a systematic random technique to in-
clude the total number needed from 
each school. Twenty-six children per 
cluster was estimated for a sample size 

-
-

dence interval (CI) and design effect of 

were the assumptions for sample size 
estimation (15). Sample size was then 

non-response. The anticipated goitre 
prevalence was decided with reference 
to pervious national and local studies 
(9,17).

Data collection
Data on participants’ age, gender, edu-
cational class and locality were collected. 
All children were examined for goitre. 
Clinical examination of the thyroid 
was performed by physicians who had 
undergone training in goitre palpation. 
Goitre classification was according to 
the criteria recommended by WHO/

total goitre rate (TGR) (2).
Casual urine samples were collected 

-
lected systematically to provide urine 
for estimation of UIC. Urine samples 
were collected in sterile disposable 

tubes. Samples were transported to the 
Central Laboratory for Nutrition in Ri-
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The ammonium persulfate method 
described by Dunn et al. was used for 
measuring iodine in urine (18). Clas-
sification of the severity of IDD was 
according to WHO cut-off points of 
UIC (2).

-
sumed salt were collected by request-
ing all participants to bring them from 
their homes. Each sample was screened 
for iodine content using a rapid test 
kit (RTK). Twenty-five percent of the 
iodated salt samples screened by RTK 
were randomly selected for iodine level 
determination using an iodometric ti-
tration method (2). All salt analysis 
were done centrally under quality con-
trol measures in the Central Laboratory 
for Nutrition in Riyadh.

Training and survey technique
To collect valid, standardized survey 
data, 3 training workshops, includ-
ing field training, were carried out 
for the recruited physicians, nurses 
and health inspectors. Physicians 
were assigned to examine thyroid 
size clinically; nurses for collection 
of urine and salt samples; and health 
inspectors for coordinating school 
visits and obtaining a list of the eligible 
target students. Training emphasized 
standardization of thyroid gland ex-
amination and goitre grading system 
according to the WHO/UNICEF/
ICCIDD guidelines, and urine and 
salt sample collection, storage and 
transportation (2).

Statistical analysis
Data processing and statistical analyses 
were performed using Epi Info version 
3.5.4 statistical package (Centers for 
Disease Control and Prevention, At-
lanta, GA, USA). 

As the continuous variable of UIC 
was not normally distributed, the results 
were described as median and percen-
tiles and the differences were evaluated 
by the nonparametric Kruskal–Wallis 
H test and Mann–Whitney U test as ap-
propriate. Other continuous variables 
were expressed as mean and standard 
deviation (SD). Categorical data were 
summarized by frequencies and per-

for goitre and household iodized salt 
consumption were calculated. The χ2 
test was used to test for differences in 
proportions. Effect size was expressed as 

estimates were adjusted according to 
the total number of children per region 
compared to the national total. Analysis 
for complex sampling design took into 
consideration sampling stratification, 
clustering and regional weights and 
permitting estimates adjustment. All 
tests were two-sided and the level of 
significance was set at P

Ethical considerations
The ethical issues of this study were 
reviewed and approved by the Ethical 
Committee of the Ministry of Health, 
Saudi Arabia. Approval was also ob-
tained from the Education Authority. 

Written informed consent was obtained 
from the parents/guardians of partici-
pating children.

Results

Prevalence of goitre
Complete data for goitre were obtained 

differences compared with the num-
ber of total participants with regard to 
gender (P P
educational class (P

for Grade 2 ( ). The prevalence 
-

cept the southern region, which scored 

-

P 

was found (P =

Urinary iodine
The median UIC at national level was 

-

(Table 2
was observed in the eastern region and 

region (Table 2). The difference in me-
dian UIC between regions was signifi-
cant (P  three quarters 

Table 1 Goitre grade by palpation in school children aged 8–10 years at national and regional levels, in Saudi Arabia, 2012

Region No. examined % children according to grade of goitre

Grade 0 Grade 1 Grade 2 TGR (95% CI)

Central 945 95.9 3.0 1.1 4.1 (3.9–4.4)

Western 872 96.6 3.3 0.1 3.4 (3.7–4.1)

Eastern 785 98.1 1.8 0.1 1.9 (1.7–2.2)

Northern 768 95.2 4.6 0.3 4.9 (4.3–5.4)

Southern 646 87.3 10.8 1.8 12.7 (12.5–13.8)

Nationala 4016 95.8 3.6 0.6 4.2 (3.9–4.5)
a Adjusted according to total number of children per region compared to the national total. 
There was a significant difference of TGR between regions (χ2 = 105.1; df = 4; P < 0.001). 
CI= confidence interval; TGR = total goitre rate.
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had optimal iodine nutrition (UIC ≥ 

-
nificant differences among the regions 
(P Table 3). No children 

iodine intake). Median UIC did not 
differ significantly with regard to gender 
(P P

TGR among iodine-sufficient par-

-

with a significantly reduced risk of goitre 
among iodine-sufficient participants 

P < 

 depicts the significant 
inverse relationship between UIC and 
prevalence of goitre (χ2 P 

Iodine content of salt

Among the 4242 salt samples collected, 

found to be iodized using the RTK 
(Table 4), with significant regional dif-
ferences (P

of iodized salt samples and the western 

tested 775 representative iodized salt 
samples using iodometric titration 
methods for validation of salt samples 

that tested positive for iodine with the 
RTK. The results revealed adequate 

The national weighted estimate of the 
proportion of households consuming 

An obvious relationship was noticed 
between household consumption of 
iodized salt and both goitre prevalence 
and median UIC. A significant inverse 
relationship (P
in relation to goitre prevalence and a 
positive relationship (P
median UIC.

Table 2 UIC at national and regional levels, Saudi Arabia, 2012

Region No. examined Mediana (20–80th 
percentiles)

Mean (SD) % participants with median UIC < 
100 μg/L

Central 470 123 (75–152) 116.9 (45.3) 32.8

Western 491 138 (91–170) 129.9 (45.8) 25.3

Eastern 408 157 (106–194) 149.8 (57.2) 14.7

Northern 495 134 (90–166) 127.7 (45.2) 22.7

Southern 360 119 (78–155) 117.1 (43.3) 24.3

Nationalb 2224 133 (88–167) 128.2 (48.2) 25.8
a Normal range = 100–199 μg/L. 
b Adjusted according to total number of children per region compared to national total. 
There was a significant difference in median UIC among regions (Kruskal–Wallis H test; χ2 = 79.0; df = 4; P < 0.001). 
SD = standard deviation; UIC = urinary iodine concentration. 
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Figure 1 Prevalence of goitre among participants with different UICs (χ2 = 31.9; df = 3; P < 0.001) (UIC = urinary iodine 
concentration).
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Discussion

Since the first national survey in 

Saudi Arabia have been lacking. There 
have been a few regional studies, mostly 
from the southern part of the country, 
with no information about household 
consumption of iodized salt; hence the 
importance of the present survey.

The median UIC and goitre preva-
lence observed in this study suggest 
iodine sufficiency in the Saudi Arabian 
population at the national level. They 
also substantiate the findings of the first 
national survey and indicate the sustain-
ability of meeting the iodine nutritional 
needs of the population (2). Early stud-
ies indicated that iodine concentration 
in Saudi Arabian staple food contains 
adequate iodine (19). Upgraded stud-
ies are needed to describe and quantify 
different sources of iodine in the Saudi 

Arabian diet and the pattern of con-
sumption.

B a s e d  o n  W H O / I C C I D D /
UNICEF criteria, 2 primary criteria of 

-
ever, efforts are still needed to reach the 

consuming adequate iodized salt (2). 
The study also highlighted significant 
regional variations, especially in house-
hold consumption of iodized salt, and 
revealed a still higher goitre prevalence 
in the southern region despite 2 decades 
of USI.

Goitre prevalence
Goitre prevalence is an index of the de-
gree of long-standing iodine deficiency. 

-
mum above which iodine deficiency is 
designated as a public health problem 

(2). In the present study, an estimated 

below this margin and indicate a re-
duction of goitre prevalence compared 
to that reported in the first national 

9). Four regions out 

be classified as a mild degree of severity 
according to WHO epidemiological 
criteria for establishing IDD severity, 
based on goitre prevalence in school-
children (2).

The southern region of Saudi Ara-
bia is mostly high altitude and high 
goitre prevalence has been reported 
in previous studies (9,13,17). High 
goitre prevalence is a characteristic of 
mountainous regions in other countries 
because of leached soil iodine (6,20). In 
contrast, reflecting different ecological 
patterns, the coastal, nonmountainous 
the eastern and western regions in Saudi 

Table 3 Distribution of participants according to UIC at national and regional levels, Saudi Arabia, 2012

Region No. 
examined

% children according to range of Median UIC (μg/L)a

< 20 20–49 50–99 100–199 200–299 ≥ 300

Central 470 2.7 6.9 23.2 64.8 2.4 0

Western 491 2.0 4.1 19.2 72.9 1.8 0

Eastern 408 1.2 4.7 8.8 66.9 18.4 0

Northern 495 1.2 6.1 15.3 75.3 2.0 0

Southern 360 1.7 4.7 17.9 75.8 0 0

Nationalb 2224 2.0 5.2 18.5 70.0 4.3 0
a Normal range = 100-199 μg/L 
b Adjusted according to total number of children per region compared to national total. 
There was a significant difference in UIC among regions ((χ2 = 52.8; df = 12; P < 0.001). 
UIC = urinary iodine concentration.

Table 4 Proportion of households consuming adequately iodized salt, at the national and regional levels, Saudi Arabia, 2012

Region No. of salt samples % (95% CI) iodized salt 
screened by RTK

% (95% CI) adequately iodized 
salta

Central 932 79.7 (77.0–82.2) 75.9 (73.2-78.7)

Western 968 80.6 (77.9–83.0) 76.7 (74.0-79.4)

Eastern 683 63.8 (60.1–67.4) 60.7 (57.0-64.4)

Northern 1042 53.8 (50.8–56.9) 51.2 (48.2-54.2)

Southern 617 64.0 (60.1–67.8) 60.9 (57.1-64.8)

National 4242 68.7b (67.3–70.1) 69.8c (68.4-71.2)
a Validated by iodometric titration method at 95.2% of salt samples with iodine content ≥15 ppm. 
b For total salt samples, unadjusted for national estimate. 
c Adjusted for national estimate according to total number of children per region compared to national total. 
There was a significant difference in iodized salt samples among regions (χ2 = 237.1; df = 4; P < 0.001). 
CI = confidence interval; RTK = rapid test kit. 
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Arabia appeared to have the lowest goi-
-

tively. These results confirm the findings 
of the first national survey (9).

Historically, few individual stud-
ies have estimated goitre prevalence 
among school-aged children. A preva-

(21

17), and a study 

13).
Girls in the present study were at 

higher risk of developing goitre than 
boys were, which could be attributed to 
the increased physiological demand for 
iodine during puberty, which begins 2 
years earlier in girls (22,23). The higher 
goitre rate among girls was consistent 
with earlier observations (13). Com-
pared to neighbouring countries, goitre 
prevalence in the present study was 

24).

Urinary iodine
Urinary iodine level is used as a valuable 
indicator for the assessment of IDD 

excreted through urine. It is a sensitive 
indicator of recent changes in iodine 

indicates that there is no iodine defi-
ciency in the population (2).

Within the optimal range, the 
national median UIC in the present 

survey. This reduction could be attrib-
uted to the adjustment of salt iodine 
concentration in Saudi Arabia code 

accordance with WHO recommenda-

participants had optimal iodine nutri-

9). Both surveys 
reported the lowest UIC level in the 
southern region.

In the present study, there was a 
considerable improvement in iodine 
nutritional status in the southern region, 
as demonstrated by the reduction in the 
proportion of participants with median 

-
spectively. This suggests a marked effect 
of the USI strategy in that vulnerable 
locality. A study conducted in Jizan in 

13). Such a 
high value was not seen in the present 
study. A further investigation and peri-
odic monitoring should be considered.

A significant inverse relationship 
P

between UIC and goitre prevalence, 
consistent with other studies (9,25). No 
significant gender difference in median 
UIC was found in the present study com-
pared to a higher value among male par-
ticipants in the first national survey (9).

Salt iodization
Worldwide, salt iodization is accepted 
as a safe, cost-effective and sustainable 
strategy to ensure sufficient intake of 
iodine (7). The present work demon-
strated a higher UIC and lower goitre 
prevalence among children of house-
holds consuming iodized salt, which 
indicates the contribution of iodized salt 
prophylaxis to prevention of IDD, as 
established in international studies (8).

Studies of household consumption 
of iodized salt in Saudi Arabia are scarce. 
A report from Hail in northern Saudi 

household salt consumption and point-
ed to the prevalent pattern of consump-
tion of noniodized salt in that area. Only 

iodized salt as an exclusive source of 

salt as a table salt and not for cooking 
purposes (12). In contrast, a study in 
Jizan in south-western Saudi Arabia in 

-
holds were consuming iodized salt (13).

At the national level, the present 
-

holds were consuming adequately 
iodized salt, however, noniodized salt 
is still available in the markets and pre-
ferred by many households in some 
regions. The lowest rate of households 
consuming iodized salt was found in 

highest rate was in the western region 

locality attained the WHO/UNICEF/
-

holds consuming adequately iodized 
salt (2). The marked variations among 
regions imply the need to study factors 
affecting such disparities and prefer-
ences of households with regard to salt 
consumption.

The iodine content of iodized salt 
measured by iodometric titration re-

This draws attention to the need for 
a good monitoring system to ensure 
commitment and proper quality con-
trol systems of salt producers. As a result 
of nonmandatory regulation, several salt 
producers still fortify salt according to 

essential to change legislation to man-

ppm) instead of just recommending it.
In other countries in the region, the 

proportion of households consuming 

-
en, Oman, Egypt, Jordan and Lebanon 
respectively (26).

Study limitations
Our study had some limitations. In spite 
of good training to assure inter-rater 
agreement, clinical assessment of goi-
tre by many physicians is still liable to 
variations. Application of more reliable 
sonography for goitre assessment will 
be considered in future surveys. Diffi-
culties in recruiting the ideal number 
of children in some clusters in Jizan in 
the southern region were encountered 



307

References

1. Zimmermann MB. The role of iodine in human growth and 
development. Semin Cell Dev Biol. 2011 Aug;22(6):645–52.  

2. World Health Organization/United Nations Children’s Fund/
International Council for the Control of Iodine Deficiency 
Disorders. Assessment of iodine deficiency disorders and 
monitoring their elimination. 3rd ed. Geneva: World Health 
Organization; 2007. 

3. The world health report 2002. Reducing risks, promoting 
healthy life. Geneva: WHO; 2002. 

4. Bath SC, Steer CD, Golding J, Emmett P, Rayman MP. Effect of 
inadequate iodine status in UK pregnant women on cognitive 
outcomes in their children: results fro–––m the Avon Longitu-
dinal Study of Parents and Children (ALSPAC). Lancet. 2013 Jul 
27;382(9889):331–7. PMID:23706508

5. Andersson M, Karumbunathan V, Zimmermann MB. Global 
iodine status in 2011 and trends over the past decade. J Nutr. 
2012 Apr;142(4):744–50. PMID:22378324

6. Zimmermann MB. Symposium on ‘Geographical and geo-
logical influences on nutrition’: Iodine deficiency in indus-
trialised countries. Proc Nutr Soc. 2010 Feb;69(1):133–43. 
PMID:19968908

7. United Nations Children’s Fund–World Health Organiza-
tion Joint Committee on Health Policy. World summit for 
children – mid decade goal: iodine deficiency disorders 
(JCHPSS/94/2.7). Geneva: United Nations Children's Fund, 
World Health Organization; 1994 (http://www.ceecis.org/
iodine/01_global/01_pl/01_01_1994_summit.pdf, accessed 
1 May 2016). 

8. Fortification of food-grade salt with iodine for the prevention 
and control of iodine deficiency disorders. Geneva: World 
Health Organization; 2014

9. Al-Nuim A, Kamel Farag M, Al-Mazrou Y, Al-Attas O. National 
iodine deficiency disorders survey – Saudi Arabia, 1994–1995. 
Riyadh: Ministry of Health; 1995.

10. Al-Nuaim AR, Al-Mazrou Y, Kamel M, Al-Attas O, Al-Daghari N, 
Sulimani R. Iodine deficiency in Saudi Arabia. Ann Saudi Med. 
1997 May;17(3):293–7. PMID:17369725

11. Gulf Cooperation Council Standardization Organization. GSO 
1843: food grade salt; 2010.

12. Haridi HK, Al-Taieb AA, Al-Haraka EA, Al-Mezaini SM, Al-
Hosary MM, Mousa AS, et al. Project Early Detection & Health 
Education of Thyroid Cancer in Hail, 2004. Hail, General 

Directorate of Health Affairs; 2005 (unpublished report, Ref 
3607/1/43). 

13. Alsanosy RM, Gaffar AM, Khalafalla HE, Mahfouz MS, Zaid AN, 
Bani IA. Current iodine nutrition status and progress toward 
elimination of iodine deficiency disorders in Jazan, Saudi Ara-
bia. BMC Public Health. 2012 11 20;12:1006. PMID:23167286

14. Central Department of Statistics & Information. KSA. General 
Census of Population and Housing, 2010 (http://www.cdsi.
gov.sa/english/index.php?option=com_docman&task=cat_
vie, accessed 19 September 2014).

15. World Health Organization/United Nations Children’s Fund/
International Council for Control of Iodine Deficiency Dis-
orders. Elimination of iodine deficiency disorders: a manual 
for health workers. Cairo: WHO Regional Office for Eastern 
Mediterranean; 2008. 

16. General Department for Planning and Statistics. [Statistical 
summary report for male and female education 1429-1430 H]. 
Riyadh: Ministry of Education; 2009. [in Arabic].

17. Abu-Eshy SA, Abolfotouh MA, Al-Naggar YM. Endemic goi-
tre in schoolchildren in high and low altitude areas of Asir 
region, Saudi Arabia. Saudi Med J. 2001 Feb;22(2):146–9. 
PMID:11299410

18. Dunn JT, Crutchfield HE, Gutekunst R, Dunn AD, Bourdoux P, 
Gaitan E et al. Methods for measuring iodine in urine. Amster-
dam: International Council for Control of Iodine Deficiency 
Disorders; 1993. 

19. Al-Attas OS, Solimani RA. Iodine concentration in Saudi staple 
food. Saudi Med J. 1993;14:322–4. 

20. Johnson CC, Fordyce FM, Stewart AG. Environmental controls 
in iodine deficiency disorders. Project summary report. British 
Geological Survey commissioned report CR/03/058N. Not-
tingham: British Geological Survey; 2003 (http://nora.nerc.
ac.uk/8355/1/CR03058N.pdf, accessed 1 May 2016).

21. Stubbe P, Al Habib S, Thal H. Iodine excretion and goiter prev-
alence in Saudi Arabian children. Saudi Med J. 1988;9:476–80. 

22. Delange F. The disorders induced by iodine deficiency. Thy-
roid. 1994 Spring;4(1):107–28. PMID:8054857

23. Kaloumenou I, Alevizaki M, Ladopoulos C, Antoniou A, Duntas 
LH, Mastorakos G, et al. Thyroid volume and echostructure 
in schoolchildren living in an iodine-replete area: relation 
to age, pubertal stage, and body mass index. Thyroid. 2007 
Sep;17(9):875–81. PMID:17956161

because of high absenteeism during 
the survey period as a result of heavy 
rain. Another problem regard goitre 
examination was encountered in Hail 
in the northern region, where an ex-
ceptionally high goitre prevalence was 
recorded compared with all other clus-
ters in the northern region; this needs 
confirmation to exclude any observer 
bias. However, these limitations did 
not compromise the results because of 
their limited population weight. A local 
confirmatory survey will be arranged in 
Hail and Jizan.

Conclusion
Our findings suggest that Saudi Arabia 
is iodine sufficient at the national level, 
however the southern region still has 
goitre with a mild degree of severity. The 
proportion of households consuming ad-
equately iodized salt is still below WHO/
ICCIDD/UNICEF recommendations. 
There is a need to strengthen the legisla-
tion to ban the sale of noniodized salt 
and to launch public health awareness 
programmes. The government is advised 
to establish a proper surveillance system 
for monitoring sustainability.
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Customer’s self-audit to improve the technical 
quality of maternity care in Tabriz: a community trial
K. Gholipour,1 J.S.Tabrizi,2 M.Asghari-Jafarabadi,3 S. Iezadi,1 N. Farshbaf,4 F. Rahbar-Farzam 5 and F. Afsharniya 5

ABSTRACT Pregnant women have a major role to play in assessing and improving their own quality of care. 
This study in Tabriz, Islamic Republic of Iran, aimed to assess the effectiveness of an intervention for pregnant 
women—based on education and support groups and involvement in quality assessment activities—in order to 
improve the technical quality of public maternity care at public health centres. The intervention phase began in 
September 2011 and lasted 8 months. The outcome measure was health-care providers’ degree of adherence 
to the Iranian maternity care standards. An intervention group of 92 pregnant women from 10 health centres 
was compared with a control group of 93 pregnant women from 11 centres. Logistic regression analysis showed 
that the self-assessed technical quality of maternity care received by the women was significantly better in the 
intervention that the control group for several of the standards concerning clinical examinations, maternal 
education and vitamin and mineral supplements.

 – 

8 2011

93 10 92

11

Auto-évaluation des patients pour améliorer la qualité technique des soins de maternité à Tabriz : étude 
communautaire 

RÉSUMÉ Les femmes enceintes ont un rôle majeur à jouer dans l’évaluation et l’amélioration de la qualité des soins 
qui leur sont dispensés. Cette étude conduite à Tabriz, en République islamique d’Iran, avait pour objectif d’évaluer 
l’efficacité d’une intervention pour les femmes enceintes, reposant sur des programmes éducationnels et des groupes 
de soutien ainsi que sur l’implication dans des activités d’évaluation de la qualité, dans le but d’améliorer la qualité 
technique des soins de maternité publics dispensés dans les centres de santé publique. La phase d’intervention 
a débuté en septembre 2011 et a duré 8 mois. La mesure du résultat était le degré d’adhésion des prestataires de 
soins de santé aux normes de soins de maternité iraniennes. Un groupe d’intervention de 92 femmes enceintes 
venues de 10 centres de santé a été comparé à un groupe témoin de 93 femmes venues de 11 centres. L’analyse de 
régression logistique a montré que la qualité technique auto-évaluée des soins de maternité reçus par les femmes 
était sensiblement meilleure dans le groupe d’intervention que dans le groupe témoin en ce qui concerne plusieurs 
normes liées à l’examen clinique, à l’éducation des mères et à la supplémentation en vitamines et en minéraux.
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Introduction

Pregnant women and their newborns 
are among the most vulnerable and 
high-risk groups of the population. In 

(WHO) summarized the theme for 
World Health Day with the slogan 
“Pregnancy is special: let us make it 
safe” (1). Too many women still die in 
pregnancy and delivery worldwide, and 
therefore improving maternal health 
and reducing maternal mortality should 
be among the major aims of govern-
ments. Continuous care for normal as 
well at-risk-pregnancies is an essential 
factor in mortality prevention (1).

Measuring the quality and perfor-
mance of health-care providers is an 
important factor for health-care man-
agers in efforts to increase physicians’ 
responsibility and accountability and 
to improve the quality of delivered care. 
Quality of care can be understood as 
having 3 principal components: service 
quality, customer quality and technical 
quality (2). Technical quality concerns 
standards of care established for each 
treatment and is defined as what cus-
tomers receive relative to what is known 
to be effective, and largely reflects is-
sues related to health-care providers’ 
knowledge and experience (3,4). There 
are several models to measure techni-
cal quality in health care and each has 
advantages and disadvantages. It is be-
lieved that customer-based information 
can be a useful reflection of the quality 
of maternity care delivered in the pub-
lic health sector through the primary 
health-care system (5,6).

Health (MOH) developed an evi-
dence-based guideline document on 
maternity care services (7) which was 
widely disseminated in rural and urban 
health centres throughout the country 
and was advocated as an appropriate 
protocol to care for pregnant women. 
The protocol defined a set of standards 
and the minimum recommended fre-
quency of care for each standard. The 

degree of adherence to the standard by 
health-care providers should be a rea-
sonable indicator of the overall quality 
of maternity care provided by the health 
system. Wilson et al. studied provid-
ers’ adherence to these standards from 
the perspective of pregnant women in 
Tabriz and showed that there was a 
need to improve the technical quality of 
maternity care, particularly for provid-
ing supplements and for education in 
pregnancy (5).

Empowering patients by increasing 
their knowledge, skills and responsibili-
ty to implement effective change has the 
potential to promote overall health and 
maximize the use of available resources 
(8). Pregnant women have a major role 
to play in assessing and improving their 
own quality of care. However, greater 
participation of pregnant women in 
their own care may be hampered by a 
lack of knowledge of pregnancy care 
procedures and childbirth (9). Vlem-
mix et al. found that an educational pro-
gramme can be an effective method to 
increase knowledge, decrease decisional 
conflict scores and decrease anxiety 
among pregnant women (10). Another 
way to promote mothers’ involvement 
in the care process is CenteringPreg-
nancy®, a model for group prenatal care 

11), which 
involves women in their care process by 
giving them active roles in decision-
making and community networking. 
Group prenatal care contains the basic 
components of individual health care. 
However, through interactions with 
group facilitators, guest speakers and 
other pregnant women, members of the 
group gain additional education and 
support. This has been shown to be an 
acceptable model for the care of first 
pregnancies, combining satisfaction, 
good outcomes and effective delivery of 
care (12–14).

This study in Tabriz aimed to as-
sess the effectiveness of an intervention 
using the CenteringPregnancy-based 
customer self-audit model for women’s 
involvement in quality assessment 

activities in order to improve the techni-
cal quality of maternity care at public 
health centres. The outcome measure 
was the health-care providers’ degree of 
adherence to the Iranian MOH mater-
nity care protocols from the perspective 
of the pregnant women.

Methods

Study design
This was a randomized, community-
based intervention trial conducted ac-
cording the Comprehensive Quality 
Measurement in Health care (CQMH) 
model to improve the technical quality 
of maternity care from the perspective 
of pregnant women in Tabriz (15). The 
study was carried out between Sep-

centres and health posts in different 
urban areas of Tabriz.

The Tabriz University of Medical 
Sciences research and ethics commit-
tee approved the study protocol. In 
addition, all participants provided their 
written, signed, informed consent be-
fore entering the study and completing 
the questionnaire; women who did not 
wish participate in the study or who did 
not continue the research process were 
excluded from the study.

Participants
The study sample was calculated us-
ing G*Power

-
erable error rate (d
standard deviation of adherence rate in 
a previous study we estimated a sample 
size of 97 in each group as:

n = (Z 2 / Z )2 s2)/d 2

The study groups were randomly 
selected from the lists of pregnant wom-

for inclusion in the study were: being 
pregnant, living in Tabriz, receiving care 
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from a health centre or health post of 
the public health system and receiving 
at least 3 or more antenatal care visits 
from health centres and posts during 
pregnancy. Women who declined to 
participate were excluded from study. 

-

women in the intervention group and 
93 in the control group completed the 

due to emigration, 7 women (5 cases, 
2 controls) were unable to answer the 
questionnaires and 7 women (3 cases, 
4 controls) did not complete the in-
formed consent forms.

Intervention
The intervention phase began in Sep-

-
ing the intervention period, participants 
attended support groups for maternity 

grouped according to gestational age, 
participated in educational meetings 
which were scheduled to correspond 
with their routine maternity care pro-
gramme. Participants in the interven-

their pregnancy. Each session lasted 

health expert, a midwife and a doctor in 
each session. Sessions were guided by 
participants’ questions and concerns, 
and also emphasized experiential 
learning, coping, problem-solving and 
goal-setting abilities. Health experts 
presented the educational material at 
the beginning of each session and then 
the participants would discuss their ex-
periences and problems with the health 
experts. Participants also shared their 
shared their experiences and knowledge 
with each other.

In addition, a maternity care book 
was developed, based on to the mater-
nity care protocol of the Iranian MOH 
(7), and was provided to the interven-
tion group. This contained maternity 
health educational materials, the MOH 

recommended service standards during 
pregnancy and a checklist for the care re-
ceived at every antenatal visit (16). The 
last section of the maternity care book 
was designed as a self-administered 
home medical record, so that after each 
routine care visit the pregnant woman 
checked the maternity care protocols 
and marked what services she had re-
ceived. In this section women were also 
able to record their blood pressure and 
weight routinely.

The women in the control group 
received standard maternity care at the 
control health centres and health posts.

Outcome measures
All intervention and control group 
participants completed a study ques-
tionnaire concerning: demographic 
information (age, educational level); 
health-care service background (care 
provider, pregnancy history, health 
insurance); and their self-assessment 
of maternity care services overall and 
adherence to each of the maternity care 
standards For their assessment of the 
quality of maternity care the partici-
pants were asked about their experience 
of maternity care services provided 
by the public health network over the 
whole 9 months of pregnancy. The 
recommended frequency of delivering 
items of maternity care was defined by 
process measures based on the proto-
cols of the Iranian MOH (7), and this 
was considered as a proxy measure of 

were asked to report the frequency of 
receiving care for each factor over the 
antenatal period. The assessment score-
sheet had 3 standards for health-care 

-
cal measurements done, 9 standards for 
pregnancy advice and health education 
received, 3 standards concerning vita-
min and mineral supplements taken 
and 3 standards about para-clinical tests 
done. Each woman’s self-reports of 
service frequency were compared with 
the standard frequency and recorded 
as a binary variable (standard adhered 

to or not). The percentage of women 
reporting adherence or non-adherence 
to each item of the national protocol 
for maternity care was then compared 
between the intervention and control 
groups.

The validity of the study question-
naire was reviewed and confirmed by 

-
cal Sciences and its reliability was con-
firmed according to Cronbach alpha 

study conducted in Tabriz (5).

Statistical analysis
The data were presented as frequen-
cies and mean and (SD). Chi-squared 
and Fisher exact tests were used to 
analyse differences in categorical vari-
ables between groups. A hierarchical 
logistic regression analysis was applied 
in 2 steps using the enter method (17). 
Variables found to be associated with 
technical quality adherence indicators 
in the univariate analysis were included 
in the multivariate logistic regression 
model. The cut-off P-value for entry 
and removal variables in the stepwise 

the second step, the health centre level, 
pregnancy history, education level and 
occupation were entered into the model 
as confirmatory factors. The final model 
consisted of significant baseline char-
acteristics and all confirmatory factors. 
Data were analysed using SPSS, version 

P
were considered statistically significant.

Results

Background characteristics of 
the groups
Study participants in both groups were 

of the control group) and almost half 

control group) had received elemen-
tary or secondary school education. 
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controls had planned the pregnancy. 
The only significant difference in 
demographic characteristics between 
the intervention and control group 
was occupation; more women in the 
intervention group were employed 
than in the control group (P

The majority of participants in both 

by health insurance. Most participants 

quality of their received care as good 
or excellent (P

control group received care from an 
obstetrician in addition to services 
provided in health centre (Table 2).

Adherence to maternity care 
standards
The results of the assessment of ad-
herence to maternity care standards 

women in both groups received care 
which met the standards (Table 3). 
For some services, adherence to the 
standard was especially low in both 
groups, such as feet examination to 

of controls) and uterus height meas-

controls).
-

ment items in the maternity care pro-
tocol were significantly more likely 
to be done in the intervention than 
the control group: body temperature 

P
(Table 3).

Among the 9 pregnancy advice and 
health education items in the mater-
nity care protocol, education about 
the following items were significantly 
more likely to be received by the in-
tervention than the control group: 

P
 

(P
P

P 

P
P ≤ 

Among the 3 items assessed 
concerning vitamin and mineral sup-
plements (ferrous sulfate, multivita-
mins and folic acid) only folic acid 

Table 1 Recommended maternity care and its frequency based on Iranian Ministry 
of Health maternity care protocols

Recommended maternity care Frequencya

Health-care services

Care services 6

General practitioner visits 1–3

Dentist visits 1–3

Clinical examination

Blood pressure measurements 6

Body weight measurements 6

Fetal heart checks 5

Fundal height measurements 5

Feet examinations to assess oedema 6

Body temperature measurements 6

Respiration rate measurements 6

Pulse rate measurements 6

Eye examinations 2

Vaginal bleeding assessments 6

High-risk pregnancy assessments 6

Received education in pregnancy

High-risk pregnancy education 6

Drug allergies education 6

Nutrition and supplements education 6

Individual hygiene education 6

Mental and sexual health education 2–3

Safe delivery education 2–3

Breastfeeding education 2–3

Neonatal risk factor and care education 2–3

Oral health education 2–3

Supplements received

Ferrous sulfate (iron) 5

Multivitamins 5

Folic acid 4

Para-clinical examinations

Blood tests 2

Urine tests 2

Ultrasound examination 2–3
aFrequency during 9 months of maternity care.
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supplementation showed a significant 
difference and was received by signifi-
cantly more of the intervention than 

(P
None of the 3 para-clinical test items 

(blood test, urine test and ultrasound 
examination) showed a significant 
difference between intervention and 
control groups.

Multiple logistic regression
Demographic and clinical history
All health centres and health posts 
were classified into three groups (high, 
middle and low level) based on perfor-
mance data, facilities, socioeconomic 
status and experience of district health 

experts. The significant associations of 
pregnancy history, education level and 
occupation with adherence to maternity 
care protocols in the univariate analysis 
were confirmed in the multiple logistic 
regression analysis with adjustment of 
the data for health centre level.

Services received
In the multiple logistic regression 
analysis of the standards for clinical 
assessments received the following 
items were significantly associated 
with the intervention: measurement 
of body temperature [adjusted odds 

P ≤ 

P ≤ 

P ≤ 

Educational interventions received
With regard to education about preg-
nancy and healthy behaviours, the 
results of multiple logistic regression 
showed that the following standards 
were significantly more likely to be met 
in the intervention group: high-risk 

P

P -

P
and sexual health education (aOR = 

Table 2 Self-reported characteristics of the study participants in the intervention group (n = 92) and control group (n = 93) 

Variable Intervention Control P-value

No % No %

Age (years)

< 20 12 13.0 9 9.7

20–30 63 68.5 63 67.7 0.656

≥ 30 17 18.5 21 22.6

Educational level

Elementary or secondary school 29 31.5 31 33.4 0.235

High school 49 53.3 53 57.0

Tertiary 14 15.2 9 9.6

Occupation

Employee 21 23.0 13 14.0 < 0.001

Homemaker 71 77.0 80 86.0

Pregnancy history (no. of pregnancies)

1 52 56.6 50 53.8 0.602

2 26 28.3 32 34.4

3+ 14 15.2 11 11.8

Current pregnancy planned

Yes 68 73.9 70 75.3 0.867

No 24 26.1 23 24.7

Health care

Care from midwifea 17 18.5 9 9.7 0.085

Care from obstetriciana 58 63.0 65 69.9 0.525

Health insurance 83 90.2 81 87.1 0.644

Continuity of careb 91 99.0 89 96.0 0.368

Effective maternity care c

Poor/weak 2 2.2 7 6.6 0.091

Good/excellent 90 97.8 86 93.4
aPercentages do not necessarily a total 100% because services were optional and outside of the public sector. bReceived maternity care during pregnancy from the same 
provider; cPerception of overall quality of maternity care during the pregnancy.
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P

P
risk factor and care education (aOR = 

P
and oral health education (aOR = 4.39; 

P

Vitamin and mineral supplements 
received
With regard to standard of vitamin and 
mineral supplements received the only 
item showing a significant association 
with intervention was folic acid sup-

P

Discussion

Although the field of pregnancy and 
childbirth has pioneered evidence-
based practice, resulting in a wealth of 
clear guidance for evidence-based ma-
ternity care, there remains a widespread 
and continuing underuse of beneficial 
practices, overuse of harmful or ineffec-
tive practices and uncertainty about the 
effects of inadequately assessed prac-
tices. In this study we used pregnant 
women’s reports of the frequency of 
care activities received rather than the 
health-care provider’s reports or the 
health service records.

According to the results of this 
study in Tabriz the recommended in-
tervention has contributed to improv-
ing the technical quality of maternity 
care from the perspective of pregnant 
women. The study findings indicated 
that in aspects of care that are more 
related to women’s own ability and 
perceptions, such as education about 
pregnancy care and healthy behaviours, 
quality of care was improved more 
than in other aspects of care, such as 
clinical assessments and para-clinical 
tests. The results therefore showed that 
empowering pregnant women and 
involving them in the care process in 
close interaction with care providers 
can be an effective strategy to improve 
the standard of care delivered.

The key finding of this study is that 
providers’ adherence to the MOH 
recommended protocol for maternity 
care standards, as assessed by pregnant 
women themselves, was significantly 
better in the intervention group than 
the control group. The regression analy-
sis of rate of adherence to several of 
the protocol standards—specifically 
measurement of body temperature, res-
piration rate and pulse rate; education 
about high-risk pregnancy, hygiene, 
mental and sexual health, neonatal risk 
factors and care, and oral health; and 
supplementation with folic acid—were 

-
vention group than the control group. 
This finding indicates that the recom-
mended intervention was effective in 
quality improvement in maternity care. 
After adjusting the data to health cen-
tre level, pregnancy history, education 
level and occupation the differences 
between the groups was preserved.

In this study we combined several 
methods to improve the effectiveness 
of the implemented intervention. Cen-
tring pregnancy care, a pregnancy care 
information book and home medical 
records were used simultaneously 
to cover the weaknesses of any one 
method. In the intervention group the 
pregnancy care book provided at the 
women’s first maternity visit contained 
a section related to the recommended 
standard of care for each antenatal care 
visit. The intervention group also re-
ceived educational information from 
the pregnancy care book and via the 
centring pregnancy model and support 
groups in the health centre and health 
houses. Maternity support groups devel-
oped in other settings such as Scotland 
established postnatal reunion groups 
and almost all the studied pregnancy 
care units recommended this service 
(18). In a WHO collaborative study 

pregnant women’s participation in their 
care could be improved by an interven-
tion including take-home records and 
maternity risk factor education (19).

Gabrysch and Campbell found that 
mother’s educational level was consist-
ently associated with the health behav-
iour of pregnant women by increasing 
their knowledge and empowering them 
to participate in the service delivery 
process and increasing their demand 
to get better services from care provid-
ers (20). Bekker and Lhajoui reported 
that education is an important factor in 
improving the health and well-being of 
pregnant women (21). The results of a 
study in Brazil revealed that the propor-

to improve the quality of maternity care 
by encouraging and empowering preg-
nant women to use maternity care (22).

The  third area of care we studied 
was vitamin and mineral supplements. 
According to our results after adjust-
ment for confounding factors, partici-
pants in the intervention group were 3 
times more likely than the control group 
to receive folic acid. On the other hand, 
in relation to iron and multivitamin 
supplements there was no significant 
difference between the groups and only 
two-thirds of participants in both inter-
vention and control groups received the 
standard care. This result was confirmed 
by a previous study in Tabriz and anoth-
er setting in the Islamic Republic of Iran 
(23–25). Part of this problem reflects 
the absence of prepregnancy care, late 
attendance at maternity programmes 
and other factors such as the poor qual-
ity of tablets provided in public health-
care centres.

In relation to the fourth area of 
maternity care, para-clinical tests, our 
results showed that adherence to the 
standards for blood and urine tests were 
better in the intervention group than the 
control group but that these differences 
were not statistically significant. Other 
researchers in the Islamic Republic of 
Iran have reported similar results. For 
instance, the earlier study in Tabriz 

women had completed a blood test and 
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test fully (23). Moreover, a study in 
Semnan indicated that pregnancy tests 
had been done at the standard level 

26). 
In some cases pregnant women who 
had such tests may not remember and 
some of the deficiencies can be due 
to recall bias. According to our study 

in both groups received ultrasound ex-
amination at the recommended level, 
showing that our proposed intervention 
and education did not change pregnant 
women’s attitudes and behaviours with 
regard to ultrasound examination (27). 
A minimum of 3 screening tests should 
be performed during pregnancy (28). 
Unlike developed countries, the quality 
of pregnancy care is below standard and 
a shortage of some services in develop-
ing countries is a major weakness in 
antenatal care. However, a proportion 
of our participants recorded overuse as 
well as underuse of ultrasound examina-
tion and in some countries, including 
ours, these services tend to be over-used 
due to a misunderstanding about the 

safety of ultrasound scans in pregnancy 
(5,27–30). Therefore, care providers 
especially specialists and private sector 
providers must inform pregnant wom-
en about the side-effects of over-use of 
ultrasound and advise them to follow 
the recommended standard.

One of the limitations of this study 
is that we used self-reported data which 
contains several potential sources of 
bias. However, according to previous 
studies customer-reported data in some 
settings such as maternity care can be 
considered as a valid data source. The 
small sample size, considering the scope 
and volume of maternity care, may be 
seen as a limitation to implementing the 
intervention on a larger scale. Finally, we 
included only urban public health cen-
tres in our study and it may be difficult 
to generalize the finding of our study to 
private and rural health centres.

Conclusion

The results of this study indicate that 
increasing women’s participation in 

care delivery and informing pregnant 
women about maternity care standards 
have important roles in improving the 
quality of maternity care and could 
assist health systems to achieve their 
objectives for delivering high quality 
services.
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Psychometric properties of the Social Cognitive 
Theory questionnaire for physical activity in a sample 
of Iranian adolescent girl students
M.S. Ardestani,1 S. Niknami,1 A. Hidarnia 1 E. Hajizadeh 2 

ABSTRACT This research examined the validity and reliability of a researcher-developed questionnaire based on 
Social Cognitive Theory (SCT) to assess the physical activity behaviour of Iranian adolescent girls (SCT-PAIAGS). 
Psychometric properties of the SCT-PAIAGS were assessed by determining its face validity, content and construct 
validity as well as its reliability. In order to evaluate factor structure, cross-sectional research was conducted on 
400 high-school girls in Tehran. Content validity index, content validity ratio and impact score for the SCT-PAIAGS 
varied between 0.97–1, 0.91–1 and 4.6–4.9 respectively. Confirmatory factor analysis approved a six-factor structure 
comprising self-efficacy, self-regulation, family support, friend support, outcome expectancy and self-efficacy to 
overcoming impediments. Factor loadings, t-values and fit indices showed that the SCT model was fitted to the data. 
Cronbach’s α-coefficient ranged from 0.78 to 0.85 and intraclass correlation coefficient from 0.73 to 0.90. 

400

1 0.97

4.9 4.6 1 0.91

t-

0.90 0.73 0.85 0.78

Propriétés psychométriques du questionnaire de théorie sociale cognitive (TSC) pour l’activité physique 
dans un échantillon de jeunes élèves filles iraniennes

RÉSUMÉ La présente étude visait à examiner la validité et la fiabilité d’un questionnaire mis au point par des 
chercheurs, basé sur la TSC, et visant à évaluer le comportement de jeunes adolescentes iraniennes en matière 
d’activité physique. Les propriétés psychométriques du questionnaire de TSC pour l’activité physique dans un 
échantillon de jeunes élèves filles iraniennes ont été évaluées en déterminant sa validité apparente, sa validité de 
contenu et de construit, ainsi que sa fiabilité. Afin d’évaluer la structure factorielle du questionnaire, une étude 
transversale a été conduite auprès de 400 lycéennes à Téhéran. L’index et le radio de validité de contenu, ainsi 
que le score d’impact du questionnaire de TSC pour l’activité physique dans un échantillon de jeunes élèves filles 
iraniennes, variaient de 0,97 à 1, de 0,91 à 1 et de 4,6 à 4,9 respectivement. L’analyse factorielle confirmatoire a 
validé une structure factorielle comprenant 6 aspects : l’auto-efficacité, l’auto-régulation, le soutien familial, le 
soutien social, l’attente du résultat et l’auto-efficacité pour dépasser les obstacles. La saturation factorielle, les 
valeurs de t et les indices d’ajustement ont montré que le modèle d’évaluation de la TSC était adapté aux données. 
Le coefficient α de Cronbach était compris entre 0,78 et 0,85 et le coefficient de corrélation intraclasse entre 0,73 
et 0,90. 
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Introduction

Recently, the decline in physical ac-
tivity level of female teenagers and its 
consequent health problems has been 
a crucial international concern (1). 
The decline in physical activity level is 
greatest during the secondary-school 

published research consistently reports 
lower physical activity among adoles-
cent girls than among adolescent boys 
(1,2 -

physical activity recommendations, 
-

ate to vigorous physical activity every 
day (1).

Prevalence of insufficient physical 
activity was highest in the WHO Re-
gion of the Americas and the Eastern 
Mediterranean Region. In both of these 

-
sufficiently active, while the prevalence 

WHO regions, men were more active 
than women, and the biggest difference 
in prevalence between the two sexes was 
reported in the Eastern Mediterranean 
Region (3).

In the Islamic Republic of Iran, 
the prevalence of insufficient physi-
cal activity in females and males aged 

3). In 
the Islamic Republic of Iran, of females 

no physical activity in their leisure time 
-

ate, and vigorous physical activity levels 
respectively (4). According to surveys 

-

obese based on body-mass index (5). In 
urban areas of Islamic Republic of Iran, 

year old women was low, moderate and 

respectively (6). The average physical 

minutes but in the same age group men 

prevalence of low physical activity in 
6).

Given the complexity of physical 
activity behaviour, it is necessary to use 
behaviour change theories to identify 
the main factors influencing behaviour 
as well as any possible relationship 
between the main factors in physical 
activity and recognize key elements in 
order to design effective interventions 
(7). Social Cognitive Theory is a suc-
cessful theory for understanding the 
framework of physical activity behav-
iour (8–10). Social Cognitive Theory 
is based on a multidimensional model 
that represents human behaviour as 
dynamic and includes intrapersonal/
interpersonal characteristics, behaviour 
and environmental factors. The overly-
ing mechanism in Social Cognitive The-
ory is reciprocal determinism (11,12). 
Reciprocal determinism recognizes that 
elements of the person and the environ-
ment interact in ways that may help to 
shape future motivations, behaviour 
and well-being (13).

Accordingly, increased attention 
has been recently directed towards the 
development and evaluation of physical 
activity interventions targeting young 
people particularly in adolescent girls 
(14–16). Key settings for physical activ-
ity promotion among adolescents are 
schools, home, community and primary 
health care centres. Among them, the 
most commonly targeted setting for 
this age group is schools (14,17), and 
there is strong evidence for school-
based physical activity interventions 
(14,16,17). 

Thus, it is essential to apply validated 
and standard theory-based question-
naires for designing health education 
programmes in this setting. To our best 
knowledge, no study has assessed the 
psychometric properties of the Social 
Cognitive Theory scale for measuring 
physical activity behaviour in female 
adolescent students in Islamic Repub-
lic of Iran. Such a valid and reliable 

questionnaire can assist in conducting 
some Social Cognitive Theory–based 
research on exercise behaviour of fe-
male adolescents. Hence, the aim of this 
research was to test the validity and reli-
ability of the Social Cognitive Theory 
questionnaire for assessing physical 
activity in Iranian female adolescent 
students (SCT-PAIAGS).

Methods

The questionnaire
An item pool was extracted from the 
Social Cognitive Theory literature 
(18–22). Banville and colleagues’ 
method (23) was applied to cross-
culturally translate the SCT-PAIAGS. 
Two independent bilingual health 
researchers translated the original scale 
to Persian. Blind to the original ques-
tionnaire, another two bilingual health 
researchers back-translated the Persian 
form to English. Finally, an expert 
team comprising the translators and 
researchers reviewed all of the transla-
tion and cultural adaptation processes. 
Agreement in terms of semantic, idi-
omatic and conceptual equivalence was 
reached, and a final version of the scale 
was provided (24).

The SCT-PAIAGS contained six 
constructs: self-efficacy, self-regulation, 
family support, friend support, outcome 
expectancy and self-efficacy to over-
coming impediments.

There has been research looking 
at these constructs to study physical 
activity behaviour in different groups. 
The findings of this assessment showed 
successful prediction of physical activity 
behaviour by this structure (24–26). 
We assessed these constructs in a group 
of female students in Tehran, Islamic 
Republic of Iran. This group was chosen 
randomly from a district in Tehran and 
represented a common intermediate 
socioeconomic level of Tehrani adoles-

The characteristics of this group are 
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noted in . Both inclusion and 
exclusion criteria are listed later.

construct that measured the confidence 
of the participants in doing exercise. The 

could not exercise to could exercise). 
Self-efficacy was defined as confidence, 
personal competence and belief in the 
ability to perform the given behaviour. 
Assessment of self-efficacy was done 
in a similar way to other scales. The 

25).

The self-regulation construct con-
tained nine items. Students responded 
to each item on a five-point Likert scale 

regulation was a constant influence on 
health behaviour change as an integral 
part of an individual’s ability to exert 
control over her external and internal 
environment (26).

Family and friends support struc-
tures assessed participant’s perception 
of their social support for exercise. A 
five-point Likert format was used to 

very often). Social situation referred to 
a person’s perception of her own social 
environment. Social support included 
family and/or friends’ support. Many 
people find it easier to change a be-
haviour if those around them provide 
support or are willing to be partners 
in the behaviour change process. This 
can work as an incentive for behaviour 
change (25).

Outcome expectancy construct 
indicated the participant’s level of 
agreement with positive and negative 
statements regarding the possible ef-

likely; 5 = extremely likely). Participants 
showed the value of each outcome, by 
rating the personal importance of each 

at all important to 5 = extremely im-
portant. Outcome expectation was the 
anticipated aspect of behaviour that was 
categorized to include detrimental or 
beneficial physical effects, positive and 
negative social consequences and inter-
nalized self-incentives. Outcome expec-
tancy was the value a person placed on a 
particular outcome (25).

Self-efficacy to overcoming impedi-
ments consisted of four items with a 

all sure, 4 = totally sure). This construct 
was defined as the confidence that stu-
dents had in overcoming barriers while 
performing a given behaviour (27). This 
construct is related to self-efficacy in 
terms of being situation-specific, per-
taining to the present and being a confi-
dence level. Sometimes it is considered 
as a subset of self-efficacy, but is better to 
consider it as a separate construct (11).

Content and face validity

and physical education specialists evalu-
ated the grammar, wording, item alloca-
tion and scaling of the SCT-PAIAGS in 
a qualitative manner. In the quantitative 
method, the content validity index 
(CVI) and the content validity ratio 
(CVR) were calculated. CVI assessed 
the relevance, simplicity and clarity of 

Table 1 Demographic characteristics and physical activity rate/level of the 
participants (n = 400)

Variable Value

Mean (SD)

Age (years) 15.52 (0.50)

Father’s occupation No. (%)

Worker 43 (10.8)

Employee 120 (30.0)

Self-employed 197 (49.2)

Retired 31 (7.8)

Unemployed 9 (2.2)

Mother’s occupation

Worker 5 (1.2)

Employee 41 (10.2)

Self-employed 17 (4.2)

Retired 2 (0.5)

Housekeeper 335 (83.8)

Father’s education

Illiterate 49 (12.2)

Low literate 305 (76.2)

Diploma 28 (7.0)

Bachelor 18 (4.5)

Mother’s education

Illiterate 59 (14.8)

Low literate 302 (75.6)

Diploma 23 (5.8)

Bachelor 16 (4.0)

Physical activity Mean (SD)

Minutes per week 53.12 (13.92)

No. (%)

Inactive (0 minutes per week) 0 (0)

Less active (< 420 minutes per week) 400 (100)

Active (  420 minutes per week) 0 (0)

SD = standard deviation.
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an item to the content represented in 
the research questionnaire. For calculat-
ing the CVI, a Likert-type ordinal scale 
with four possible responses was used: 

clear to 4 = very relevant, very simple 
and very clear. CVI was estimated as 
the proportion of items that received 
a rating of 3 or 4 by the experts (28). 

the acceptable lower limit for CVI value 
(29). CVR examined the necessity of an 
item’s being in the questionnaire (30). 
For calculating this index the experts 
rated each item as essential, useful but 
not essential, or not essential (28). Face 
validity was determined by both qualita-
tive and quantitative methods: In the 

the target group were asked to assess the 
scale and indicate if they felt that there 
was difficulty, irrelevancy or ambiguity 
in responding to the questionnaire or 
not. Those students were excluded from 
participating in subsequent stages. The 
impact score (frequency × importance) 
was used to indicate the percentage of 
girls who identified that an item was 
important or quite important (quantita-
tive method). Those items associated 
with an impact score equal or greater 

(28).

Construct validity
Confirmatory factor analysis (CFA) 
was used to assess construct validity and 
test the assumed theoretical framework 
behind the instrument. Participants (n = 

-
tistage sampling. Calculation of sample 

item of each construct (27). The total 

In this method, we randomly se-
lected an educational district in Teh-
ran. Then a number of schools were 
randomly chosen from the list of the 

students participated in this study.
Inclusion criteria were: being a 

interested in engaging in this research, 
lack of disability and not attending other 
physical activity programmes; and ex-
clusion criteria included having medi-
cal contraindications for exercise and 
students’ or their parents’ disagreeing to 
participate in this study. Data were col-
lected by health education researchers.

Reliability

The internal consistency of the SCT-
PAIAGS was checked using Cronbach’s 

were considered satisfactory (31). 
We evaluated the stability (test–retest 
reliability) of the SCT-PAIAGS by in-
traclass correlation coefficient (ICC). 
Female students (n
the questionnaires twice, with a 2-week 
interval. Those girls were omitted from 
participating in later stages of the re-

-

agreement (32).

Physical activity measure

In this study, target physical activity 
behaviour for students was selected ac-
cording to WHO recommendations. 
According to WHO recommendations, 
children and young people between 5 

of physical activity of moderate (e.g. 
hiking, skateboarding, rollerblading, 
bicycle riding) to vigorous (e.g. running 
and chasing, such as tag, skipping, run-
ning) intensity every day.

We measured physical activity via 
the short form of the International Phys-
ical Activity Questionnaire (IPAQ). 
The IPAQ has become the most widely 
used physical activity questionnaire. 
The short form records physical activ-
ity in four intensity levels: vigorous-
intensity activity; moderate-intensity 
activity; walking; and sitting (33). There 
are also three levels of physical activity: 
low, moderate and high (33).

Statistical analysis
Data were analysed with SPSS
LISREL
intraclass correlation coefficient, maxi-
mum likelihood estimation and covari-
ance matrix. We assessed the fitness of 
the Social Cognitive Theory model ap-
plying many fitness indices: chi-squared 
(χ2) should be nonsignificant to indicate 
a good fit (34), χ2/degrees of freedom 
< 3 (35), root mean square error of 

(34) goodness of fit index (GFI) (35), 
adjusted goodness of fit index (AGFI) ≥ 

36), showing a good fit.

Ethical issues
This study was approved by the ethics 
committee of Tarbiat Modares Univer-
sity. All participants gave their permis-
sion by signing an informed consent 
form. The subjects were told about the 
general nature of the research and were 
assured of the confidentiality of the data.

Results

The findings of qualitative content va-
lidity were appropriate, regarding to 
grammar, wording, item allocation and 
scaling. The CVI and CVR for the total 

-
ing a satisfactory result in the quantita-
tive phase. In assessing qualitative face 
validity, all participants acknowledged 
that they had no problems in reading 
and understanding the items. Quantita-
tive face validity showed that the range 

-
tionnaires was used in the path analy-
sis study. Generally, most parents of 
students were poorly literate. All stu-
dents had insufficient physical activity. 
Students’ demographic characteristics 
and their physical activity rate/level are 

Confirmatory factor analysis con-
firmed the six-factor structure (self-
efficacy, self-regulation, family support, 
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friend support, outcome expectancy 
and self-efficacy) for overcoming im-
pediments. Standard solution (factor 
loading) related to each item is pre-
sented in . All t-values were 
significant (P
significance level of the factor loadings. 
Coefficients of determination (R2) 
showed variance of an item, which was 
explained by respective latent variable. 
R2 implies explained variance by each 
factor (construct) (Table 2). Fitness 
indices showed that the Social Cogni-
tive Theory model fitted the data of this 
study (Table 3).

Table 4). The ICC 
for this questionnaire’s subscales was 
good to excellent (ICC ranged from 

Discussion

This study was the first to describe 
psychometric properties of the SCT-
PAIAGS. In all, our findings confirmed 
the validity and reliability of the SCT-
PAIAGS. According to the expert panel, 
content validity of the scale was satisfac-
tory. Determining face validity of the 
scale, participants declared that the scale 
was clearly addressing important issues 
related to physical activity. Hence, as 
a valid and reliable instrument, it will 
help designing and evaluating theory-
based health education interventions 
(37). The findings of this study dem-
onstrated that adolescent female stu-
dents who participated in this study 
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Figure 1 The results obtained from the 
confirmatory factor analysis. SEO: Self-
efficacy to overcome barriers, FA: family 
support, FI: friend support, SR: self 
regulation, E: outcome expectancies, 
and S: self-efficacy.One-sided short 
arrows: Errors of the model, One-sided 
long arrows: Factor loadings, Two-sided 
arrows: Covariance between latent 
factors, seo1….. s10: Items of the Social 
Cognit ive Theory questionnaire or 
observed variables
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Table 2 Determination coefficients of confirmatory factor analysis of the SCT-PAIAGS items

Latent variables 
(constructs)

Observed variables (items) R2

Self-efficacy I could exercise during or following a personal crisis 0.15

I could exercise when feeling depressed 0.04

I could exercise when feeling anxious 0.19

I could exercise during bad weather 0.14

I could exercise when on vacation 0.14

I could exercise when there are competing interests (e.g. watching television) 0.17

I could exercise when I have a lot of work to do 0.15

I could exercise when I didn’t receive support from my family/friends 0.17

I could exercise when exercising is not enjoyable 0.04

I could exercise when I hadn’t reached my exercise goals 0.13

Self-regulation I often set exercise goals 0.19

My exercise goals help to increase my motivation for doing exercise 0.02

I tend to break more difficult exercise goals down into a series of smaller goals 0.01

I usually keep track of my progress in meeting my goals 0.08

If I do not reach an exercise goal, I analyse what went wrong 0.16

Exercise is generally a high priority when I plan my schedule 0.06

I schedule my exercise at specific times each week 0.14

I write my planned activity sessions in an appointment book or calendar 0.08

I seem to have enough time to exercise 0.29

Family support Exercised with me 0.28

Gave me encouragement to stick with my exercise programme 0.09

Planned to exercise on recreational outings 0.04

Talked about how much they like to exercise 0.34

Helped plan activities around my exercise 0.26

Made positive comments about my physical appearance 0.02

Friend support Exercised with me 0.03

Gave me encouragement to stick with my exercise programme 0.24

Planned to exercise on recreational outings 0.13

Talked about how much they like to exercise 0.22

Helped plan activities around my exercise 0.39

Made positive comments about my physical appearance 0.04

Outcome expectancy I will feel less depressed and/or bored 0.09

I will improve my self-esteem 0.13

It will make me feel tired 0.02

Will feel less tension and stress 0.09

I will improve my health or reduce my risk of disease 0.11

I will do better on my job 0.20

I will feel more attractive 0.14

I will improve my heart and lung fitness 0.02

It will cost too much money 0.06

I will increase my energy level 0.22

Self-efficacy to 
overcoming 
impediments

Get up early, even on weekends, to exercise 0.17

Stick to your exercise programme after a long tiring day of school/work 0.09

Attend a social event/party only after exercising 0.21

Stick to your exercise programme even when you have excessive demands at 
school or work

0.19
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were not adequately active. Similar find-
ings have been shown in other studies 
too (38,39). Therefore, it is necessary to 
assess the physical activity behaviour of 
female adolescents by valid and reliable 
instruments and design interventions 
based on the assessment results. The 
reliability analysis of the SCT-PAIAGS 
was also satisfactory. Consistent with 
our findings, Pirasteh and colleagues’ 
study indicated satisfactory Cronbach’s 

test–retest coefficients (38). Similarly, 

and internal consistency proved good 
to excellent (27).

Moreover, confirmatory factor 
analysis verified construct validity of 
the SCT-PAIAGS, with the constructs 
of self-efficacy, self-regulation, family 
support, friend support, outcome expec-
tancy, and self-efficacy to overcoming 
impediments. In Pirasteh and associates’ 
research on adolescent girls, self-efficacy 
scale contained a single factor, and the 
scale of social support contained two 
factors: family support and friend sup-
port (38). Dishman and colleagues also 
reported supporting the factorial validity 
of the scales in all groups in their study 

(40). In Ramirez and associates’ study, 
confirmatory factor analyses based on 
Social Cognitive Theory indicated an 
adequate fit of the specified model about 
the physical activity behaviour in chil-

model included self-efficacy, outcome 
expectations, social support, barriers and 
goals. Furthermore, their study support-
ed the use of Social Cognitive Theory 
constructs in understanding physical 
activity behaviour (41). Rovniak and 
colleagues used Social Cognitive Theory 
to describe university students’ physical 
activity and demonstrated a good fit of 
the Social Cognitive model to the data 
(26). In Petosa’s study, a model with the 
constructs of self-regulation, outcome 
expectancy, and social support had a 
good fit to data (42). In Lubans and 
colleagues’ study, which aimed to as-
sess physical activity in adolescent girls, 
using Social Cognitive Theory, a model 
with the constructs of self-efficacy, self-
regulation and social support had a good 
fit to the data (15). The results of Wolfe’s 
dissertation showed that intervention 
based on the constructs of Social Cogni-
tive Theory was successful in increasing 
the short- and long-term exercise rates 
of the participants. Self-regulation was 

important in her study. Although the 
mean score of self-efficacy was increased 
in the intervention group, the difference 
in the mean score of self-efficacy be-
tween intervention and control groups 
was not significant. In another study, 
social support and outcome expectan-
cies appeared to have the least successful 
impacts in the interventions for exercise 
adherence (25). Haider in his disserta-
tion assessed the role of self-efficacy, 
social support, outcome expectancies 
and self-efficacy to overcome barriers 
in predicting the exercise behaviour of 
college students in south Asia and found 
that only self-efficacy was a predictor 
of students’ exercise behaviour (27). 
The findings from Soleymanian and 
associates’ study showed that the data 
obtained from assessing physical activity 
behaviour of female adults fitted with the 
constructs of the Health Beliefs Model 
combined with the construct of self-
regulation (43).

In conclusion, the six constructs of 
Social Cognitive Theory (self-efficacy, 
family support, friend support, outcome 
expectancy, self-regulation, self-efficacy 
to overcoming impediments) can pre-
dict the exercise behaviour of female 
adolescents.

There are some limitations to the 
study. Students’ physical activity was 
measured through self-reported scales, 
which may affect the study findings be-
cause of participant overestimation or 
underestimation. Generalization of the 
findings of this study on Tehrani female 
adolescents to the entire Iranian female 
adolescent students was not appropri-
ate. Therefore, the results of this study 
have to be interpreted with some cau-
tion. Further studies are needed based 
on larger samples.

Table 3 Fit indices of the SCT-PAIAGS measurement model

Fit index χ2* df χ2/df GFI AGFI RMSEA RMR

Model

Social Cognitive Theory 2065.96 930 2.22 0.84 0.83 0.04 0.02

*P < 0.05. 
GFI = goodness of fit index; AGFI = adjusted goodness of fit index; RMSEA = root mean square error of approximation; RMR = root mean square residual.

Table 4 Reliability of the SCT-PAIAGS constructs 

Construct Cronbach α Intraclass correlation 
coefficient

Self-efficacy 0.85 0.90

Self-regulation 0.81 0.75

Family support 0.79 0.80

Friend support 0.83 0.73

Outcome expectancy 0.78 0.80

Self-efficacy to overcoming 
impediments 0.80 0.81

Total 0.81 0.79
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Development of a method for classification of hospitals based on results of the diagnosis-related groups and the 
principle of case-mix index

ABSTRACT This research used DRGs and CMI to adjust medical waste production through the calculation of 
DRGs and CMI scores. These scores were used to assess the performances of teaching hospitals in Damascus. 
The linear correlations between these scores and the annual amount of waste and DRGs values were studied. 
The differences between the daily waste generations before and after the adjustment process were determined. 
Accordingly, the highest values of DRGs and CMI Scores were for the pediatric and Al Assad hospitals respectively. 
Among the teaching hospitals in Damascus, Al Assad has achieved the highest performance. Based on the 
results, the accuracy and homogeneity of medical waste generation rates were improved, which in turn leads to 
continuous improvement in the management of medical wastes.
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Élaboration d’une méthode de classification des hôpitaux sur la base des résultats de groupes homogènes de 
diagnostic et du principe de l’indice de case mix

RÉSUMÉ La présente étude a eu recours aux méthodes de groupes homogènes de diagnostic et de l’indice  
de case mix pour ajuster la production de déchets médicaux en calculant les résultats des groupes homogènes 
de diagnostic et de l’indice de case mix. Ces résultats ont été utilisés pour évaluer les performances de centres  
hospitaliers universitaires à Damas. Les corrélations linéaires entre ces résultats, la quantité annuelle de déchets et  
les valeurs des groupes homogènes de diagnostic ont été étudiées. Les différences entre les générations  
quotidiennes de déchets avant et après le processus d’ajustement ont été déterminées. Les valeurs les plus élevées 
de résultats pour les groupes homogènes de diagnostic et l’indice de case mix ont été respectivement enregistrées  
pour les hôpitaux pédiatriques et l’hôpital Al Assad. Ce dernier étant l’hôpital qui affiche les plus hautes  
performances parmi les centres hospitaliers universitaires de Damas. Sur la base de ces résultats, la précision 
et l’homogénéité des taux de génération de déchets ont pu être améliorées, ce qui conduit en retour à une 
amélioration continue de la gestion des déchets médicaux.
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A qualitative study on a 30-year trend of tobacco use and 
tobacco control programmes in Islamic Republic of Iran
Gh. Heydari,1 A. Ebn Ahmady,2 H.A. Lando,3 F. Chamyani,4 M. Masjedi,5 M.B. Shadmehr 6 and L. Fadaizadeh 7

ABSTRACT We conducted in-depth interviews with key tobacco control policy-makers to explore their views and 
opinions of trends in tobacco use and the effectiveness of tobacco control programmes over the past 3 decades. 
A qualitative interview study was conducted in 2014 using a grounded theory approach. In-depth interviews were 
conducted with 86 key tobacco control policy-makers and data collection was based on principles of saturation. The 
core code “tobacco consumption and its control programme” was extracted and its related themes were listed. After 
review and classification by an expert panel, 9 categorized codes emerged. The final 31 codes were ordered according 
to their conceptual differentiations. Overall, tobacco consumption was constant over the past 3 decades; however it 
was increasing in females and young people and decreasing in older people; hookah consumption was increasing. A 
positive outcome is that tobacco use is now viewed negatively in the Islamic Republic of Iran, largely due to tobacco 
control programmes but the current situation is still not ideal and a comprehensive tobacco control law is needed.

30
.

2014

86

" "
31 9

– – –

Étude qualitative de l’évolution du tabagisme et des programmes de lutte antitabac sur 30 ans en République 
islamique d’Iran

RÉSUMÉ Nous avons mené des entretiens approfondis auprès de responsables politiques clés de la lutte 
antitabac afin d’examiner leurs vues et opinions sur les tendances du tabagisme et sur l’efficacité des programmes 
de lutte antitabac au cours des trois dernières décennies. Une étude qualitative par entretiens a été conduite en 
2014 suivant la méthodologie dite de la théorie à base empirique. Des entretiens approfondis ont été menés 
auprès de 86 responsables politiques clés de la lutte antitabac, et la collecte des données a reposé sur le principe 
de saturation. Le code source « consommation de tabac et programmes de lutte antitabac » a été extrait et les 
thèmes apparentés ont ensuite été listés. Après examen et classification par un groupe d’experts, neuf codes 
catégorisés ont émergé ultérieurement. Les 31 codes finaux ont été ordonnés en fonction de leurs différenciations 
conceptuelles. Dans l’ensemble, le tabagisme est resté constant au cours des 30 dernières années ; mais il a 
augmenté chez les femmes et les jeunes, a baissé chez les personnes âgées, et la consommation de houka a 
connu une augmentation. L’un des résultats positifs est que le tabagisme est à présent perçu négativement en 
République islamique d’Iran, en grande partie grâce aux programmes de lutte antitabac. Mais la situation actuelle 
est loin d’être idéale et l’adoption d’une législation antitabac complète est nécessaire.
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Introduction

Tobacco use is the leading preventable 
cause of death at the global level (1,2). 
The WHO Framework Convention 
on Tobacco Control (FCTC), which 

based set of legally binding provisions 
that establish a roadmap for successful 

are parties to the Convention including 
The Islamic Republic of Iran (3) One of 
the executive articles of the Convention 
is to assess the prevalence of smoking in 
society in order to evaluate the impact 
of tobacco control programmes on 
tobacco use (1).

Due to the lack of a comprehensive 
surveillance system and national sur-
vey in past years, the available data are 
limited to cross-sectional studies (4) or 
to one or two comprehensive studies 
(5). The available studies demonstrated 
different prevalence rates due to differ-
ing dates, venues and methodologies 
of these studies. Based on the available 
data, tobacco use prevalence declined 

4 5) between 
-

ing data on smoking prevalence from 
cross-sectional studies among differ-
ent groups in Islamic Republic of Iran. 

reported for military forces in Tehran 
6
7

8
for secondary school students in Ur-

9

10
for secondary students in Tehran city in 

11
12); 

13 -

(14
tobacco survey in five selected cities in 

(15). When we review the data accord-
ing to gender and age group the trends 
and their interpretation become more 
difficult and unclear. Unfortunately, 
there is not a comprehensive systematic 
review and meta-analysis addressing 
these trends.

According to the WHO MPOWER 
package report, The Islamic Republic of 
Iran has scored well in adopting tobacco 
control programmes (1), and there has 
been much progress with tobacco con-
trol legislation, such as banning smok-
ing on Iran Air short international flights 

16). Heydari et 
al. (17–19) have demonstrated strong 
tobacco control programmes in The 
Islamic Republic of Iran compared to 
other Eastern Mediterranean Coun-
tries. We undertook the current study 
to explore stakeholders’ views of trends 
in tobacco use and the effectiveness of 
tobacco control programmes and what 
key opinion leaders think is the progress 
on tobacco control during three dec-
ades in Islamic Republic of Iran.

Methods

This paper focuses on using the 
Grounded Theory method to extract 
themes regarding tobacco use and the 
impact of tobacco control over three 
decades in Islamic Republic of Iran. 
A qualitative in-depth interview study 
was conducted following a Grounded 
Theory approach. An expert panel con-
sisting of Research Committee mem-
bers of the Tobacco Control Research 
Centre of Shahid Beheshti University of 
Medical Sciences gathered the scientific 
documents and selected the key policy-

Main core questions and themes 
(Table 2) were formulated focusing 
on the trend of tobacco use and to-
bacco control programmes: strengths, 
weaknesses, opportunities and threats. 
Each interview was recorded in audio 
format.

The study was approved by the Eth-
ics Committee of the National Research 
Institute of Tuberculosis and Lung 
Diseases. After obtaining approval, the 
participants—Health Commission of 
the Islamic Consultative Assembly of 
Iran, heads of research centres, Acad-
emy of Medical Science, deputies to 
the Minister of Health and Medical 
Education and medical universities, 
senior experts from the tobacco con-
trol headquarters office, and members 
of tobacco control nongovernmental 
organizations—were informed orally 
regarding the purpose of the study and 
signed the written informed consent 

Table 1 Tobacco control policy-makers who participated in the study

Policy-makers Males Females

Health Commission of the Islamic Consultative Assembly of Iran 9 –

Head of research centres 15 2

University professors in medical sciences 14 5

Deputies to Minister of Health and Medical Education 2 –

Deputies to chancellors of medical universities 18 –

Senior experts of tobacco control headquarters office 4 2

Members of tobacco control nongovernmental organizations 10 5

Total 72 14



337

form. All participants were told that 
they could withdraw from the study at 
any time they desired. They were as-
sured of confidentiality of tape record-
ings and transcriptions. The interview 
was conducted by a trained researcher 
under supervision of the principal inves-
tigator. Data were analysed according 
to techniques of coding and constant 
comparison.

Analysis of data began at the first 

minutes. Data saturation was achieved 

Data collection began in November 

The Corbin and Strauss (20) con-
tinuous comparison method was used 
for data analysis. In this method, data 
collection and analysis are performed 
simultaneously. The data analysis pro-
cess had three phases beginning with 
an open coding phase. In this phase in-
terview transcripts were read carefully 
several times, and some statements 
or sentences were assigned codes in 
the margins of the transcripts which 
accurately captured the respondent’s 
meaning. These statements formed 
the basic concept in Grounded Theo-
ry analysis (21). During the axial cod-
ing phase, the codes in each interview 
were then compared with those in 
each other interview to create broader 
categories that linked codes across 

interviews. The aim of categorizing 
was to reduce the number of codes 
which were similar or dissimilar into 
broader higher order categories. The 
categories were compared with one 
another. During the comparisons, 
some of the categories were integrat-
ed and sometimes a new class was 
formed inside the previous ones. This 
continuous comparison was done 
carefully until the axial coding was 
assigned. Finally, selective coding de-
fined the relationship of the classes. 
During the interviews and data analy-
sis, the researcher wrote down any 
notes, hypotheses or relationships he 
found useful in research analysis. The 
emerging categories were analysed by 
comparing and contrasting them with 
each other to ensure that they were 
exclusive and covered the variations 
in the data. From this analysis con-
stituting factors emerged, providing 
elements of a conceptual model. In the 
last phase further discoveries and clari-
fying concepts were undertaken, and 
third level coding with clearer details 
was extracted.

Results

participated in the in-depth interviews 

core questions (first codes) regarding 
tobacco use and tobacco control pro-
grammes were determined. The expert 
panel then reviewed and divided the 
core codes in a second phase, resulting 
in nine themes (second codes). Core 

-
vided to second codes 4–9 (Table 3). 
Then in the third phase, the codes were 

The codes and their concepts and the 
evaluation process are shown in Table 

in the study, and nine major themes 
identified were quoted as below:

tobacco use is increasing in teenagers 
and youth

tobacco use is dramatically increasing 
among women

hookah smoking is dramatically in-
creasing in Iiranian society

the activities of nongovernmental or-
ganizations are not enough

tobacco taxation is insufficient

presence of quit-smoking services is 
very important

having tobacco control law is accept-
able

pictorial health warnings on cigarette 
packs are not taken seriously

complete implementation of tobac-
co-control law is very important.

Table 2 List of core open-ended questions and themes in the study

Core questions (first code)

1. What is your opinion about tobacco use in Islamic Republic of Iran?

2 What is your opinion about tobacco control programmes in Islamic Republic of Iran?

Themes (second code)

1 Tobacco use in Islamic Republic of Iran

2 Country situation in comparison with the region

3 Country situation in comparison with world

4 History of tobacco control programmes in Islamic Republic of Iran

5 The strength of tobacco control programmes in Islamic Republic of Iran

6 The weakness of tobacco control programmes in Islamic Republic of Iran

7 The threat of tobacco control programmes in Islamic Republic of Iran

8 The opportunity for tobacco control programmes in Islamic Republic of Iran

9 The best strategy for controlling tobacco in Islamic Republic of Iran
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Table 3 Extracted codes for second and third phases and their concepts and evaluation process during qualitative study of 
trends in tobacco use and tobacco control programmes

Second level codes
(nine codes)

Third level codes
(31 codes)

Concepts Evaluation

Tobacco use (1) Teenagers and youth (1) Increasing Need special consideration

Middle age (2) Constant Need to be reduced

Elderly (3) Decreasing –

Men (4) Constant Need to be controlled with 
medical and educational 
interventions

Women (5) Dramatically increasing Need to have more specific 
strategy

Hookah (6) Dramatically increasing Need a coherent and 
comprehensive control 
programme

Trend of use during three 
decades (7)

Almost constant –

Tobacco use’s value (8) Decreased (negative value) It is a condemned social 
behaviour but more work is 
still needed

Country situation in 
comparison with the region 
(2)

Tobacco use (9) Decreased Still far from ideal situation

Tobacco control rules (10) Increased (these have 
become more stringent)

These are sufficient

Implementation of related 
legislation (11)

We are behind Need for more administrative 
supervision

Country situation in 
comparison with world (3)

Tobacco use (12) We are at a medium level –

Tobacco control rules (13) We are behind Need to use more successful 
global patterns

Tobacco control legislation 
(14)

We are behind Need to use more successful 
global patterns

History of tobacco control 
programmes (4)

Activities of nongovernmental 
organizations (15)

Not enough Need to have more at country 
level

Governmental programmes 
(16)

Weak Need to be taken seriously

Comprehensive tobacco 
control law (17)

Acceptable Highly valued but 
need monitoring on its 
implementation

Strengths of tobacco control 
programmes (5)

Presence of comprehensive 
tobacco control law (18)

Important Many countries do not have 
this

Weaknesses of tobacco 
control programmes (6)

No enforcement for its 
implementation (19)

Effective Needs enforcement for its 
implementation

Laws prohibiting smoking in 
public places (20)

Numerous violations Need monitoring and follow 
up

Pictorial health warnings on 
cigarette packs (21)

Not taken seriously Need monitoring and follow-
up

Providing tobacco in 
unauthorized units such as 
single cigarettes (22)

Regulations have not been 
designed carefully

Need for intersectoral 
coordination

Tobacco tax (23) Insufficient Needs to be increased and 
proceeds devoted to tobacco 
control programmes

Tobacco cessation services 
(24)

The current form does not 
work

Need to be updated
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Discussion

This study showed that tobacco con-
sumption in The Islamic Republic of 
Iran has not changed ideally through 
three decades during which time it was 
increasing in females and young people 
and decreasing in older people. This 
is despite acceptable tobacco control 
programmes and a number of successes 
in legislation. The fact that society views 
tobacco negatively is encouraging but 
more work is still needed. The current 
study points to dimensions of tobacco 
control programmes and their effects 
on consumption patterns in society.

One of the most important ques-
tions in the field of health and tobacco 
control was “What is the trend of tobac-
co use in our country over the past three 
decades?” As there are no data from any 
surveillance system and annual reports 
of national surveys on smoking status 
we have to focus on only a few relevant 
studies (5). Based on the available 
information, there were sectional and 
different answers to this question. In the 
current study, the experts believe that 

the trend in the total population is flat 
but with increasing prevalence in some 
subgroups including women and young 
people and decreasing prevalence in 
other groups such as men and older 
people. Based on the report of Global 

smoking of other types of tobacco prod-
ucts, especially qalian (water pipe), is the 
most important problem among young 
people in The Islamic Republic of Iran 
in the present and near future. The age 
when smoking experimentation begins 

issue worse. So, we need to implement a 
comprehensive action plan for national 
tobacco control in order to achieve bet-
ter control on tobacco accessibility for 
youth and reduce probability of tobacco 
consumption, especially qalian, among 
this age group (22). These findings 
suggest the value of separate tobacco 
control programmes based on age and 
gender. The experience of other coun-
tries such as China (23) and the USA 
(24) shows different effects on different 
subpopulations. Some initiatives have 

specifically targeted men; others have 
focused on other groups separately. To 
achieve substantial decreases in tobacco 
consumption, significantly increased 
effort will be needed. In this regard, 
tobacco control experts agree on the 
importance of anti-tobacco values in so-
ciety. All of them believe that during past 
decades smoking was an intellectual 
fashion among educated people, where-
as there is not such a tendency in society 
currently. Whereas smoking used to be 
quite common in public places, at wed-
dings and mourning ceremonies and 
on public transportation, it is no longer 
seen or is very uncommon in such set-
tings. But an important weakness in this 
regard is the use of the hookah. In the 
experts’ opinion, the absence of a com-
prehensive tobacco control programme 
that includes hookah smoking and its 
regular and accurate enforcement and 
also the focus of tobacco control pro-
grammes only on smoking cigarettes 
in the past two decades has allowed the 
prevalence of hookah use to increase. 
This event is not unique to our country; 
it also has occurred elsewhere in the 

Table 3 Extracted codes for second and third phases and their concepts and evaluation process during qualitative study of 
trends in tobacco use and tobacco control programmes (concluded)

Second level codes
(nine codes)

Third level codes
(31 codes)

Concepts Evaluation

Opportunity in tobacco 
control programmes (7)

Comprehensive law (25) Important Need parliament’s supervision 
and enforcement for its 
implementation

Related ministry (26) Positive changes in health 
sector reform

Need to use available 
supports

Threat in tobacco control 
programmes (8)

Tobacco industries (27) Very effective Need to work under 
supervision of national 
tobacco control headquarters

Satellite promotion (28) Effective Need to increase public 
awareness

The best strategy for 
tobacco control (9)

Implement law completely 
(29)

Very important Need to strengthen main 
body of concerned ministries 
and tobacco control national 
headquarters and implement 
annual result-based 
programme

Lack of demand in society 
(30)

Very important Need preventive and control 
programmes

Presence of quit smoking 
services (31)

Very important Need to have affordable 
and accessible medical and 
nonmedical interventions
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Eastern Mediterranean Region (25) 
and Mexico (26). These experiences 
show that we need more accuracy and 
consistency in order to control tobacco 
use. This is likely to be true as well in the 
context of additional emerging prod-
ucts, most notably e-cigarettes.

Another important question in 
this field is comparison between The 
Islamic Republic of Iran and other 
countries on tobacco consumption 
and tobacco control programmes. This 
study showed that tobacco consump-
tion in The Islamic Republic of Iran is 
lower than in other countries of the re-
gion and also that tobacco control pro-
grammes are more desired. Also, some 
Eastern European countries and Asian 
and African countries have reported 
worse conditions (more smoking less 
control ) than Islamic Republic of Iran. 
However, the Islamic Republic of Iran 
is in the middle and behind many north 
European countries, Canada, Australia, 
New Zealand, Thailand and Brazil. 
These results are consistent with many 
published studies (16–18,27).

Regarding tobacco control activi-
ties, all the experts believed that despite 
so many efforts undertaken during the 
past two decades, there is space for 
more work and increased effort in the 
country. The presence of one or two 
popular forums is not sufficient, and 
establishing new nongovernmental or-
ganizations and also alliances and coor-
dination of their activities together will 
have a greater effect on the government 
sector and also on society as a whole. 
This matter was given attention by the 
members of the Second Conference 
of the Parties on Framework Conven-
tion on Tobacco Control Convention, 
which focused on effective tobacco 
control policy (28).

But a particular strength of tobacco 
control programmes in The Islamic 
Republic of Iran is compiling a com-
prehensive tobacco control law. This 
comprehensive national tobacco con-

five notes was approved by the Iranian 

parliament in an open session dated 9 

as Article 3: any type of direct and indi-
rect tobacco advertising which encour-
ages and stimulates people to smoke 
cigarettes is strictly banned; Article 4: 
policy-making, supervision and licences 
to import various tobacco products shall 
be arranged by the government only; 

-
ceived taxation from tobacco products 
is transferred to the Treasury Depart-
ment and shall be allocated to public 
organizations, charity foundations and 
nongovernmental organizations; this 
provides help to these institutions in 
order to strengthen and promote their 
educational, research and cultural activi-
ties in tobacco control and prevention 
programmes; Article 9: the Ministry 
of Health and Medical Education shall 
coordinate preventive measures, treat-
ment, rehabilitation of tobacco users 
and cessation counselling services with 
preliminary health care services. The 
ministry is also duty-bound to support 
and improve nongovernmental organi-
zations’ activities involved in tobacco 
cessation counselling and treatment 
(16).

This is a very useful tool and one 
that has not been implemented in many 
countries around the world. This law 
is based on the WHO Framework 
Convention of Tobacco Control (1) 
and nine years after its approval in the 
Iranian parliament it is a strong basis for 
many tobacco control programmes in 
the country. However, parliament has 
fallen short on enforcement of the law, 
and some items in particular have been 
neglected by government and other 
concerned national authorities. This has 
been noted as a weakness of the tobacco 
control programme. What is important 
in this regard from the experts’ point 
of view is insufficient enforcement for 
implementation of the tobacco control 
programme in public places. The law 
can be very effective and useful based on 

international documentary evidence. 
Thus in Ireland (29), stringent tobacco 
control led to commercial benefits and 
improved health.

The next important item is to assign 
appropriate taxes on tobacco products. 
Unfortunately, currently there is no 
systematic lobbying effort to increase 

1). For this 
reason, The Islamic Republic of Iran 
has lagged behind other countries in the 
Eastern Mediterranean Region (15). 
Compensating for this deficiency could 
be very important step in the implemen-
tation of tobacco control programmes. 
Many studies (28,30) have focused on 
the positive effects of increased price 
in reducing tobacco consumption and 
also increasing governmental income. 
Furthermore, prior experience indicates 
that increasing taxes on tobacco will not 
lead to increased smuggling (31).

Another item pertains putting picto-
rial health warnings on cigarette packets. 
Based on the law, effective anti-tobacco 

months to keep the warnings fresh. As 
in the Hammond (32) and Borland 
(33) studies, the programme must fo-
cus more carefully to reduce demand 
for tobacco.

Another weakness of tobacco con-
trol programmes in our country is the 
lack of comprehensive tobacco cessa-
tion services. Cessation services should 
be available at no cost. Prior experience 
in countries such as the USA (34) and 
England (35) underscored these points.

This study indicates that the pres-
ence of a comprehensive tobacco 
control law and also the existence of 
tobacco control programmes in the 
health sector reform plan of the Min-
istry of Health and Medical Education 
in the Islamic Republic of Iran pro-
vide a unique opportunity to merge 
and implement tobacco control pro-
grammes in government. It is necessary 
to increase awareness and coordina-
tion of concerned health authorities 
to the importance of tobacco control 
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programmes and to providing context 
for the implementation of countrywide 
programmes. These points were noted 
in World Bank recommendations to 
governments in order to create effec-
tive tobacco control programmes and 
reach higher national and governmental 
benefits (36,37). However, it also is im-
portant to recognize potential threats 
from the tobacco industry and to focus 
on and supervise the Iranian Tobacco 
Company. This can be accomplished 
through the national headquarters of 
tobacco control and through coordina-
tion with economic and commercial 
programmes of the Ministry of Industry. 
This is challenging and requires deter-
mination in the national headquarters 
and prioritization of health in regulating 
business. Saloji and Dagli (38) in their 
study mentioned the tobacco indus-
try’s efforts to avoid implementation of 
tobacco control programmes and also 
focused on governments’ awareness of 
these efforts and not allowing tobacco 
industry interference in order to achieve 
tobacco control programmes as called 

for in the Framework Convention on 
Tobacco Control (39).

This study demonstrated that the 
best approach to fight tobacco is to 
implement a comprehensive tobacco 
control law through purposeful meet-
ings of the national tobacco control 
headquarters and related programmes 
in the main body of the Ministry of 
Health and Medical Education together 
with more coordination in government 
and related organizations. This should 
include the Ministry of Education. 
Easy and accessible smoking cessation 
services should be provided, with the 
national headquarters of tobacco con-
trol taking a more active presence in 
government, and the president should 
offer supportive health messages.

Conclusions

During the past three decades, over-
all tobacco consumption remained 
constant, with cigarette smoking 
decreasing modestly but hookah 

consumption increasing. The impor-
tant hopeful points are that tobacco 
consumption is becoming frowned 
upon in society and the more favour-
able condition of Islamic Republic of 
Iran’s tobacco control programmes in 
comparison with those of neighbour-
ing countries. However, the current 
situation is far from ideal and complete, 
and comprehensive tobacco control 
law is needed including conducting 
meetings through tobacco control 
headquarters and having an annual 
targeted programme with rigorous 
evaluation.
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Characterization of invasive Neisseria meningitidis 
strains isolated at the Children’s Hospital of Tunis, 
Tunisia
A. Saguer,1 H. Smaoui,1 M-K. Taha 2 and A. Kechrid 1

ABSTRACT Neisseria meningitidis, a leading cause of bacterial meningitis and other serious infections, is responsible for 
approximately one-third of cases of bacterial meningitis in the Children’s Hospital of Tunis. The serogroup distribution, 
antibiotic susceptibility and antigenic and molecular characteristics of N. meningitidis isolates were determined in 
patients aged 3 days–13 years between February 1998 and June 2013. In all 107 invasive strains of N. meningitidis were 
isolated. Reduced susceptibility to penicillin G was seen in 55.7% of isolates, with a low level of resistance in all cases; 
28.4% showed a low level of resistance to amoxicillin. Serogroup B isolates were the most frequent (80.4%), followed 
by serogroups C (12.2%) and A (5.6%). Isolates of serogroup A had the same antigenic formula (A:4:P1.9), the same 
variable regions VR1, VR2 and VR3, and belonged to the same clonal complex (CC5). Isolates of serogroups B and C 
were more heterogeneous with several antigenic formulae. The most frequent clonal complex in these isolates was 
CC35. Serogroup B accounted for a large percentage of our isolates with marked diversity.
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Caractérisation de souches invasives de Neisseria meningitidis isolées à l’Hôpital d’enfants de Tunis, en 
Tunisie

RÉSUMÉ La bactérie Neisseria meningitidis, l’une des causes principales de méningite bactérienne et d’autres 
infections graves, est responsable d’environ un tiers des cas de méningite bactérienne à l’Hôpital d’enfants de Tunis. 
La distribution par sérogroupe, la sensibilité aux antibiotiques et les propriétés antigéniques et moléculaires des isolats 
de N. meningitidis ont été déterminées chez des patients âgés de 3 jours à 13 ans entre février 1998 et juin 2013. En tout, 
107 souches invasives de N. meningitidis ont été isolées. Une sensibilité réduite à la pénicilline G a été observée dans 
55,7 % des isolats, avec un bas niveau de résistance pour tous les cas ; et 28,4 % ont montré un bas niveau de résistance à 
l’amoxicilline. Les isolats du sérogroupe B étaient les plus fréquents (80,4 %), suivis par les sérogroupes C (12,2 %) et A (5,6 %).  
Les isolats du sérogroupe A avaient la même formule antigénique (A:4:P1.9), les mêmes régions variables VR1, VR2 et VR3, 
et appartenaient au même complexe clonal (CC5). Les isolats des sérogroupes B et C étaient davantage hétérogènes,  
avec plusieurs formules antigéniques. Le complexe clonal le plus fréquent de ces isolats était CC35. Le sérogroupe B 
comptait pour un pourcentage élevé des isolats avec une diversité marquée.
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Introduction

Neisseria meningitidis is a major public 
health concern, particularly in children 
(1). Invasive meningococcal infections 
can occur in different clinical forms. 
Meningococcal meningitis is the most 
common entity and the outcome is 
usually good if patients are rapidly and 
well treated. However, the less com-
mon septic shock with the classical pur-
pura fulminans is rapidly fatal (1,2). The 
case-fatality rate of invasive disease is 

depending on the clinical presentation 
and the infecting isolate. The high-
est case-fatality rates are observed in 
meningococcaemia without meningitis 
(2,3).

The natural reservoir of N. meningitid-
is is the human nasopharyngeal mucosa. 
The carriage rate of N. meningitidis is < 

4).
Unencapsulated isolates are com-

monly found in the nasopharynx in 
asymptomatic carriers but rarely cause 
invasive disease. Carriage induces a sys-
temic humoral response, which is strain 
specific. Usually, invasive meningococ-
cal isolates are encapsulated (5). The 
capsular polysaccharide is the major 
virulence factor for this bacterium. The 

different serogroups.
Meningococcal infections can be 

avoided using capsule-based vaccines. 
However, such vaccines are serogroup 
specific. Serogroups included in menin-
gococcal vaccines are A, C, W and Y. 
Two types of capsule-based vaccines 

7). The first 
is the meningococcal polysaccharide 
vaccine that has been available since 

8). More recently, meningococ-
cal conjugate vaccines have been de-
veloped (3). In addition, protein-based 
vaccines targeting serogroup B isolates 
have been licensed in Europe, Canada, 
US and Australia (9).

Few data are available from North 
African countries about serogroup 

distribution and molecular characteriza-
tion of N. meningitidis, particularly in chil-
dren (10,11). North African countries 
are located between sub-Saharan Africa, 
where isolates of serogroups A and W 
are responsible for periodic epidemics 
of meningococcal meningitis (12) and 
Europe, where isolates of serogroup B 
are predominant and responsible for 
sporadic cases of meningococcal in-
vasive diseases (13). In North African 
countries, serogroup A and B isolates are 
predominant. Serogroup A strains are 
homogeneous and have the same an-

2,10,11,14), 
as the pandemic clone that caused large 
epidemics in many African countries 

14,15). In Tunisia, previous 
studies have involved a small number of 
isolates (n = 23), and have demonstrated 
that serogroup B is predominant among 
invasive N. meningitidis isolates (2). The 
multi- component meningococcal B 
vaccine (4CMenB) is not yet licenced in 
Tunisia, so a study of a larger collection 
of isolates allows us to better guide the 
prophylaxis and specify possible large-
scale vaccination. N meningitis is one of 
the commonest organisms responsible 
for meningitis in our country. However, 
few data on the isolation rate and antibi-
otic susceptibility pattern are available. 
Such data are valuable for the empirical 
treatment of patients.

The aim of this study was to explore 
the serogroup distribution, antibiotic 
susceptibility and antigenic and molec-
ular diversity of meningococcal isolates 
in a paediatric population in Tunisia in 
order to guide the empirical treatment 
and prophylaxis of invasive meningo-
coccal diseases. 

Methods

Bacterial isolates
N. meningitidis isolates 

obtained from clinical specimens at the 
Children’s Hospital of Tunis from Feb-

2 in GC medium base 
(Difco, Bordeaux, France) with Kellogg 
supplements. Culturing, identification 
and typing of the isolates are all part of 
the routine management and surveil-
lance of meningococcal disease accord-
ing to the guidelines of the Tunisian 
Department of Health. 

Antibiotic susceptibility
Antibiotic susceptibility was performed 
by the disc diffusion method and in-
cluded penicillin G, amoxicillin, cefo-
taxime, chloramphenicol and rifampin. 
Decreased susceptibility to beta-lactam 

oxacillin disc. The minimum inhibitory 
concentrations (MICs) of these anti-
biotics were defined by E-test methods 
(bio-Mérieux, Marcy l’Etoile, France) 
on Mueller–Hinton agar (Becton 
Dickinson, Franklin Lakes, NJ, USA) 

2 for 
-

cording to the Antibiogram Committee 
of the French Society for Microbiol-
ogy (CA-SFM) guidelines (www.sfm-
microbiologie.org). Beta-lactamase 
was detected using a nitrocefin disc 
(bio-Mérieux). Internal quality control 
for antimicrobial susceptibility testing 
was performed using Pseudomonas aer-
uginosa ATCC 27553, Escherichia coli 
ATCC 25922 and Staphylococcus aureus 
ATCC 25923 strains according to CA-
SFM guidelines.

Serological typing
Serogroups were determined for all 
isolates by slide agglutination using 
specific antibodies of N. meningitidis 
serogroups A, B, C, W and Y (Pastorex 
Meningitis; BioRad, France). Isolates 
were sent to the Institut Pasteur, Paris, 
France for phenotyping (serotypes and 
serosubtypes), which was determined 

-
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performed using whole-cell ELISA, as 
previously described (16,17). Sera for 

was determined by the combination of 
serogroup: serotype: serosubtype.

Molecular typing

Genomic DNA extraction of menin-
gococcal isolates was performed using 
the thermal shock method. The DNA 

-
lates were genogrouped using a capsule 
multiplex polymerase chain reaction 
(PCR) (18). Only isolates before 

n
genotyped by porA sequencing and 
multilocus sequence typing (MLST). 
For MLST and porA sequencing, gene 
sequences were amplified, purified and 
sequenced as previously described 
(19,20). Alleles, sequence types (STs) 
and clonal complexes (CCs) were as-
signed using the Neisseria MLST data-
base (http://pubmlst.org/neisseria). 
The deduced amino acid sequences of 

-
signed geno-subtype numbers accord-
ing to the N. meningitidis PorA variable 
regions database (http://neisseria.org/
nm/typing/pora). The sequences of 
VR3 variants were classified according 
to the sequences described by Clarke 
et al. (21).

Results

N. menin-
gitidis were isolated from cerebrospinal 
fluid (n n = 

isolated from articular puncture. The 

years (mean = 3.2 years; median = 2.3 
years) and gender ratio (male/female) 

Beta-lactam susceptibility testing 
N. meningitidis 

isolates had decreased susceptibility to 
penicillin G (called hereafter MDSP) 
(MIC

reduced susceptibility to amoxicillin. 
However, no isolate was beta-lacta-
mase-producing and all were suscep-

-

Serogroup B was the most frequent 
(n
C (n n = 

to serogroup Y.

A isolates had the same antigenic for-
porA sequencing 

(20), VR2 (9
MLST, serogroup A isolates belonged 
to CC5 but were of 2 sequence types 
(4 isolates were ST-7 and 2 were ST-

Two serogroup C isolates were 
of serotype 2a, 4 of serotype 4 and 2 
were nontypeable (NT). Several sero-
subtypes were detected among these 
isolates and 7 different antigenic for-
mulae were obtained (Table 2). The 
porA sequencing allowed us to predict 

that define the subtypes for all those 
isolates. Genotyping by MLST showed 
that serogroup C isolates belonged to 5 
different STs that were clustered into 3 
CCs, among which CC35 was the most 
frequent (n

2). The serogroup Y isolate was NT 
and non-serosubtypeable (NST) and 

porA 

Table 1 Antibiotic susceptibility of 107 invasive Neisseria meningitidis strains

Antibiotics Breakpoints MIC range 
(mg/L)

No. (%) of isolates

Susceptible Intermediate Resistant

Penicillin G < 0.125/> 1 0.023–1 47 (44.3) 60 (55.7) 0

Amoxicillin ≤ 0.25/> 2 0.023–1.5 77 (71.6) 30 (28.4) 0

Cefotaxime ≤ 0.12 0.002–0.032 107 (100) 0 0

Chloramphenicol ≤ 2/> 4 0.38–3 104 (97.7) 3 (2.8) 0

Rifampin ≤ 0.25 0.002–0.25 107 (100) 0 0

MIC =  minimum inhibitory concentration.

Table 2 Characteristics of serogroup C isolates

Antigenic formulaa (n) PorA VR1 PorA VR2 PorA VR3 ST CC

C:2a:P1.5,2 (1) 5 2 36-2
ST-11

CC11C:NT:P1.5,2 (1)

C:2a:P1.5 (1) ST-2780

C:NT:NST (1) 7-4 14-6 35-1 ST-1031 CC334

C:4:NST (1) 7-2 13-1 35-1
ST-278

CC35C:4:P1.13 (2) 7-2 13 35

C:4:P1.14 (1) 22-1 14 38 ST-809
aSerogroup: serotype: serosubtype. 
CC = clonal complex; NST = non-serosubtypeable; NT = non-typeable; ST = sequence type; VR = variable region.
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sequencing revealed variable regions 

2).
Serogroup B isolates were predom-

heterogeneous at the phenotypic level 
-

subtypes were detected among these 
isolates. However, most of them were 
NT (n = n -
lates belonging to serogroup B showed 
highly heterogeneous structure with 

serosubtype. The antigenic formula 

(n = 7). The porA sequencing revealed 

all serogroup B isolates except 2 that 
failed to show PCR amplification for 
porA and may correspond to a PorA-

regions showed even more diversity 
than that revealed by serological typing 

respectively (Table 3). MLST con-
firmed this diversity at the genetic level. 
Twenty-three different STs that were 

obtained. In 2 isolates, new sequences 
not belonging to any known CC were 
identified (designated as types ST-
3452 and ST-3453 and saved at the 
pubMLST database in the Tunisian 
collection) (Table 3). The most fre-
quent CC among serogroup B isolates 

were grouped into 3 STs (ST-35, ST-

Tunisian isolates, respectively.
In total, the most frequent CC 

isolates of serogroups B and C respec-
tively) (Table 4). The hyperinvasive lin-

-

serogroups B and C.

Discussion

N. meningitidis is a frequent cause 
of invasive bacterial disease in children, 
especially meningitis. The annual inci-
dence of meningococcal disease varies 

developing countries (22). In sub-Sa-
haran Africa the incidence can be much 
higher. The highest incidence is seen in 
countries of the meningitis belt, where 

inhabitants (22). Some studies have 
been conducted in Algeria, Morocco 
and Tunisia with regard to phenotyping 
and genotyping, but none was large 
enough to define the annual incidence 
in these countries or to allow good typ-
ing of the strains involved (1,2,10,11).

Before the introduction of Haemo-
philus influenzae serotype b (Hib) vac-
cine in the national vaccine programme 
in Tunisia, N. meningitidis was the third 
most common cause of bacterial men-
ingitis (23,24). After inclusion of Hib 
vaccine in the national immunization 
calendar, N. meningitidis has become the 
second most frequent cause of bacterial 
meningitis after Streptococcus pneumo-
niae (data presented at the Meningitis 
Research Foundation International 
Conference: Meningitis and septicae-
mia in children and adults, London, 

There is little information regarding 
decreased antibiotic susceptibility of 
meningococcal isolates from African 
countries (25). The first isolate of 

and their numbers have been increas-
ing since then.. In this study, we found 

however, none of them exhibited beta-
lactamase activity and all isolates were 
susceptible to cefotaxime. In a previous 

were MDSP (26). This is a high per-
centage of MDSP compared to that in 

studies (27,28). However, in Spain, the 

(29). In other countries, it was found 

-
geria (11 30), and 

31). As expected 
for the African countries, rifampicin 
remained consistently active. Studies 
from France (27) showed rare resistant 
isolates.

Meningococcal serogroup distri-
bution differs between regions and 
countries (22). Isolates of serogroup B 
and to a lesser extent serogroup C are 
predominant in Europe and America 
(22,32). Serogroups A and W are pre-
dominant in the sub-Saharan menin-
gitis belt. Additionally, serogroup X 
has been isolated in that region, while 
isolates of serogroup B are rare, if any 
(33). More recently, serogroup C 
isolates of a new sequence type (ST-

in Northern Nigeria (34). Our data 
suggest that, unlike the sub-Saharan 
countries, serogroup B is frequent in 
Tunisia. Indeed, serogroup B was the 
most frequent serogroup in our study 
followed by serogroups C and A. This 
distribution pattern is similar to the 
serogroup distribution in Morocco 
(10,11).

All serogroup A isolates belonged 
to CC5 with the same phenotype 

-

isolates from countries of the African 
meningitis belt and were remarkably 
homogeneous in their PorA (33). As 
in Europe and America, in our study, 
serogroup B was the most frequent 
followed by isolates of serogroup C. 
However, the phenotypes and geno-
types of the circulating isolates differed 
from those observed in Europe and 
America (27,35). Isolates of serogroup 
B display a remarkable heterogene-

-
tigenic formulae (serotype: subtype), 

isolates belonging to CC35 were the 
most frequent in both serogroups B 

the genotyped isolates. This genotype 
has been rarely found among invasive 
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isolates in Europe (32). A study on in-
vasive strains of serogroups B and C has 
shown that CC35 strains lack the fetA 
gene (36). Further studies such as FetA 
VR sequencing are needed to explore 
this hypothesis for the Tunisian strains 
and to analyse their pathogenesis. One 
striking aspect is that, unlike Europe, 

37), our study 

showed that these CCs were only pre-

serogroups B and C. The hyperinvasive 
isolates were predominant not only in 
Europe but also in New Zealand, Brazil 
and North America (3).

Despite the absence of molecu-
lar categorization of the entire col-
lection studied, this is believed to be 
the largest epidemiological analysis 
of meningococcal invasive strains in 

Tunisia. Our study revealed great het-
erogeneity of N. meningitides isolates, 
particularly among serogroup B. This 
heterogeneity can be explained by 
the geographical position of Tuni-
sia and the travel pattern of people 
leaving or visiting the country. We 
identified two new sequence types 
(ST-3452 and ST-3453) that were 
saved at the pubMLST database in 
the Tunisian collection. Epidemiology 

Table 3 Characteristics of serogroup B isolates

Antigenic formulaa (n) VR1 VR2 VR3 ST CC

B:NT:NST (2) 22 16-36 37-1 ST-3452 UA

ST-3453 UA

B:2a:P1.5 (2) 5-11 10-8 36-2 ST-11
CC11

ST-1190

B:4:P1.14 (1) 22 14 36 ST-162

CC162

B:NT:P1.14 (3) 22-1 14 36

22 14 36-2

22 14 36

B:NT:P1.14 (1) 22 14 36 ST-5805

B:NT:NST (1) 5-2 10-2 36-2 ST-3449 CC18

B:1:P1.14 (1) 22 14 36 ST-3114 CC213

B:NT:P1.16 (1) 21 16 37-1 ST-269 CC269

B:NT:NST (1) ST-1118

CC32
B:NT:P1-5-2 (1) 5 2 36-2 ST-33

B:4:P1.14 (1) 22-1 14-1 38 ST-5331

B:4:NST (1) 5-2 2 36-2 ST-5804

B:4:P1-14 (1) 22-1 14 38

ST-3451

CC35

B:NT:P1.14 (2) 22-1 14 40

38

B:14:P1.14 (3) 22-1 14 38
ST-35B:4:P1.2 (2) 22-1 2 36-2

B:NT:P1.14 (1) 22-1 14 38

B:4:P1-14 (1) 22-1 14 38 ST-5806

B:NT:NST (1) 7-2 13-1 35-1 ST-3448 CC364

B:1:P1-6 (1) 18-3 3 38 ST-206
CC41/44

B:4:P1-4-10 (1) 7-2 4 37 ST-41

B:1:NST (1) 5 10-2 36-2
ST-1946 CC461

B:1:P1-10 (3) 5-2 10-2 36-2

B:NT:P1-2 (1) 5 2 36-2 ST-2209
CC60

B:NT:P1-5-2 (2) 5-2 2 36-2 ST-60

B:15:NST (2) 21 16-36 37-1

ST-3327 CC865B:NT:NST (2) 21 16-36 37

B:NT:P1-16 (1) 21 16-36 37-1
aSerogroup: serotype: serosubtype. 
CC = clonal complex; NST = non-serosubtypeable; NT = non-typeable; ST = sequence type; UA = unassigned; VR =  variable region.
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of meningococcal infections in North 
African countries is different from that 
in sub-Saharan countries. A surveil-
lance network is needed to establish a 
reliable vaccination policy, especially for 
the use of conjugate vaccines or newly 
developed protein vaccines against se-
rogroup B isolates (4).

Acknowledgements

We thank Dr Jean-Michel Alonso 
(Unité des Neisseria and Centre 
National de Référence des Ménin-
gocoques, Institut Pasteur, Paris) 
for discussion and support for this 
work.

Funding: This work was supported in 
part by WHO (EMRO/TDR Small 
Grants Scheme for Operational Re-
search in Tropical and Other Communi-

and the Pasteur Institute, Paris.
Competing interests: None declared.

References

1. Menif K, Hamdi A, Khaldi A, Bouziri A, Kazdaghli K, Bel Hadj 
S, et al. Prise en charge du purpura fulminans a propos de 
21 cas: retard diagnostique et problemes therapeutiques 
[Management of purpura fulminans apropos of 21 cases: di-
agnostic delay and therapeutic problems]. Tunis Med. 2007 
May;85(5):371–5. PMID:17657920

2. Smaoui H, Saguer A, Bouziri A, Fourati S, Chahed MK, Ben Ja-
ballah N, et al. Les infections invasives a Neisseria meningitidis 
chez l’enfant a Tunis: a propos de 79 cas. [Neisseria meningitid-
is invasive infections in children in Tunis: about 79 cases]. Arch 
Inst Pasteur Tunis. 2011;88(1-4):35–41. PMID:23461141

3. Khatami A, Pollard AJ. The epidemiology of meningococcal 
disease and the impact of vaccines. Expert Rev Vaccines. 2010 
Mar;9(3):285–98. PMID:20218857

4. Caugant DA, Tzanakaki G, Kriz P. Lessons from meningococcal 
carriage studies. FEMS Microbiol Rev. 2007 Jan;31(1):52–63. 
PMID:17233635

5. Jounio U, Saukkoriipi A, Bratcher HB, Bloigu A, Juvonen R, 
Silvennoinen-Kassinen S, et al. Genotypic and phenotypic 
characterization of carriage and invasive disease isolates 
of Neisseria meningitidis in Finland. J Clin Microbiol. 2012 
Feb;50(2):264–73. PMID:22135261

6. Zimmer SM, Stephens DS. Meningococcal conjugate vac-
cines. Expert Opin Pharmacother. 2004 Apr;5(4):855–63. 
PMID:15102568

7. Taha MK, Alonso JM. Meningococcal vaccines: to eradi-
cate the disease, not the bacterium. Hum Vaccin. 2007 Jul-
Aug;3(4):149–52. PMID:17643068

8. Vaccine Information Statement. Meningococcal ACWY Vac-
cines (3/31/2016). 42 U.S.C. § 300aa-26. (http://www.cdc.
gov/vaccines/hcp/vis/vis-statements/mening.pdf, accessed 
1 May 2016).

9. Gasparini R, Amicizia D, Domnich A, Lai PL, Panatto D. 
Neisseria meningitidis B vaccines: recent advances and 
possible immunization policies. Expert Rev Vaccines. 2014 
Mar;13(3):345–64. PMID:24476428

10. Zerouali K, Elmdaghri N, Boudouma M, Benbachir M. Se-
rogroups, serotypes, serosubtypes and antimicrobial sus-
ceptibility of Neisseria meningitidis isolates in Casablanca, 
Morocco. Eur J Clin Microbiol Infect Dis. 2002 Jun;21(6):483–
5. PMID:12111610

11. Tali-Maamar H, Rahal K. Etude des souches de Neisseria 
meningitidis isolées en Algérie entre 1992 et 2001. [Study of 
Neisseria meningitidis Neisseria meningitidis strains collected 
in Algeria between 1992 and 2001]. Med Mal Infect. 2003 
Dec;33(12):640–3.

12. Taha MK, Parent Du Chatelet I, Schlumberger M, Sanou I, 
Djibo S, de Chabalier F, et al. Neisseria meningitidis sero-
groups W135 and A were equally prevalent among meningitis 
cases occurring at the end of the 2001 epidemics in Burkina 
Faso and Niger. J Clin Microbiol. 2002 Mar;40(3):1083–4. 
PMID:11880446

13. Trotter CL, Chandra M, Cano R, Larrauri A, Ramsay ME, 
Brehony C, et al. A surveillance network for meningococcal 
disease in Europe. FEMS Microbiol Rev. 2007 Jan;31(1):27–
36. PMID:17168995

14. Nejmi S, Belhaj A, Guibourdenche M, Riou JY. Etude de qua-
tre vingt dix souches de Neisseria meningitidis de serogroupe 
A isolées du liquide céphalorachidien (25) et du rhino- phar-
ynx (65) au Maroc. [Study of ninety strains of serogroup A 
Neisseria meningitidis isolated from cerebrospinal fluid (25) 
and rhinopharynx (65) in Morocco (December 1989-April 
1990)]. Pathol Biol (Paris). 1992;10:993–8. PMID:1299815

Table 4 Distribution of CCs according to serogroups among 56 isolates of Neisseria meningitidis for which molecular typing 
was performed

CC N. meningitidis serogroups (n)

A (n = 6) B (n = 41) C (n = 8) Y (n = 1)

CC35 – 10 4 –

CC5 6 – – –

CC11 – 2 3 –

CC32 – 4 – –

CC41/44 – 2 – –

CC269 – – – –

New – 2 – –

Other a – 20 1 1
aCC162 (5); CC18 (1); CC213 (1); CC364 (1); CC461 (4); CC60 (3); CC865 (5).



349

15. Guibourdenche M, Høiby EA, Riou JY, Varaine F, Joguet C, 
Caugant DA. Epidemics of serogroup A Neisseria meningitidis 
of subgroup III in Africa, 1989-94. Epidemiol Infect. 1996 
Apr;116(2):115–20. PMID:8620901

16. Abdillahi H, Poolman J-T. Definition of meningococcal class 
1 OMP subtyping antigens by monoclonal antibodies. FEMS 
Microbiol Immunol. 1988 Dec;1(3):139–44. PMID:3152545

17. Abdillahi H, Poolman J-T. Whole-cell ELISA for typing Neisseria 
meningitidis with monoclonal antibodies. FEMS Microbiol Lett. 
1987 Dec;48(3):367–71.

18. Taha MK. Simultaneous approach for nonculture PCR-based 
identification and serogroup prediction of Neisseria menin-
gitidis. J Clin Microbiol. 2000 Feb;38(2):855–7. PMID:10655397

19. Maiden MC, Bygraves JA, Feil E, Morelli G, Russell JE, Urwin 
R, et al. Multilocus sequence typing: a portable approach 
to the identification of clones within populations of patho-
genic microorganisms. Proc Natl Acad Sci U S A. 1998 Mar 
17;95(6):3140–5. PMID:9501229

20. Taha M-K, Giorgini D, Ducos-Galand M, Alonso JM. Continu-
ing diversification of Neisseria meningitidis W135 as a primary 
cause of meningococcal disease after emergence of the se-
rogroup in 2000. J Clin Microbiol. 2004 Sep;42(9):4158–63. 
PMID:15365005

21. Clarke SC, Diggle MA, Mölling P, Unemo M, Olcén P. Analy-
sis of PorA variable region 3 in meningococci: implications 
for vaccine policy? Vaccine. 2003 Jun 2;21(19-20):2468–73. 
PMID:12744880

22. Harrison LH, Trotter CL, Ramsay ME. Global epidemiology 
of meningococcal disease. Vaccine. 2009 Jun 24;27 Suppl 
2:B51–63. PMID:19477562

23. Khalifa AB, Mastouri M, Abdallah HB, Noomen S, Kheder M. 
Les méningites purulentes dans la région de Monastir, Tunisie 
(1999-2006): aspects bactériologiques et état de résistance 
aux antibiotiques. [Acquired bacterial meningitis in Monastir 
region, Tunisia (1999-2006): bacteriological aspects and sus-
ceptibility patterns]. Bull Soc Pathol Exot. 2011 Feb;104(1):42–8. 
PMID:20835902

24. Maalej SM, Kassis M, Rhimi FM, Damak J, Hammami A. Bactéri-
ologie des méningites communautaires dans la région de Sfax, 
Tunisie (1993-2001). [Bacteriology of community acquired 
meningitis in Sfax, Tunisia (1993-2001)]. Med Mal Infect. 2006 
Feb;36(2):105–10. PMID:16459040

25. Hedberg ST, Fredlund H, Nicolas P, Caugant DA, Olcén P, Un-
emo M. Antibiotic susceptibility and characteristics of Neisseria 
meningitidis isolates from the African meningitis belt, 2000 to 
2006: phenotypic and genotypic perspectives. Antimicrob 
Agents Chemother. 2009 Apr;53(4):1561–6. PMID:19188396

26. Saguer A, Smaoui H, Kechrid A. Typage phénotypique et étude 
de la sensibilité aux antibiotiques de Neisseria meningitidis 
isolées à l’Hôpital d’Enfants de Tunis (Mars 1994 – février 2004). 
[Phenotyping and antibiotic susceptibility's study of Neisseria 
meningitidis strains isolated at the "Hôpital d'Enfants" of Tunis]. 
Tunis Med. 2006;84:730–3.

27. Marc LaForce F, Ravenscroft N, Djingarey M, Viviani S. Epi-
demic meningitis due to Group A Neisseria meningitidis in 

the African meningitis belt: a persistent problem with an 
imminent solution. Vaccine. 2009 Jun 24;27 Suppl 2:B13–9. 
PMID:19477559

28. Brown EM, Fisman DN, Drews SJ, Dolman S, Rawte P, Brown S, 
et al. Epidemiology of invasive meningococcal disease with de-
creased susceptibility to penicillin in Ontario, Canada, 2000 to 
2006. Antimicrob Agents Chemother. 2010 Mar;54(3):1016–21. 
PMID:20086160

29. Pascual A, Joyanes P, Martinez-Martinez L, Suarez AI, Perea 
EJ. Comparison of broth microdilution and E-test for suscep-
tibility testing of Neisseria meningitidis. J Clin Microbiol. 1996 
Mar;34(3):588–91. PMID:8904420

30. Zerouali K, Castelli P, Van Looveren M, El Mdaghri N, Bou-
douma M, Benbachir M, et al. Etude de souches de Neisseria 
meningitidis sérogroupe B isolées à Casablanca par multilocus 
sequence typing et électrophorèse en champ pulsé. [Use 
of multilocus sequence typing and pulsed-field gel electro-
phoresis for the study of serogroup B Neisseria meningitidis 
isolates from Casablanca (Morocco)]. Pathol Biol (Paris). 2006 
Apr;54(3):166–70. PMID:16442242

31. Ferreira E, Dias R, Caniça M. Antimicrobial susceptibility, 
serotype and genotype distribution of meningococci in Por-
tugal, 2001-2002. Epidemiol Infect. 2006 Dec;134(6):1203–7. 
PMID:16740192

32. Levy C, Taha MK, Weil Olivier C, Quinet B, Lecuyer A, Alon-
so JM, et al.; Groupe des pédiatres et microbiologistes de 
l’Observatoire National des Méningites. Association of menin-
gococcal phenotypes and genotypes with clinical characteris-
tics and mortality of meningitis in children. Pediatr Infect Dis J. 
2010 Jul;29(7):618–23. PMID:20168263

33. Caugant DA, Kristiansen PA, Wang X, Mayer LW, Taha MK, 
Ouédraogo R, et al. Molecular characterization of invasive 
meningococcal isolates from countries in the African meningi-
tis belt before introduction of a serogroup A conjugate vaccine. 
PLoS One. 2012;7(9):e46019. PMID:23029368

34. Funk A, Uadiale K, Kamau C, Caugant DA, Ango U, Greig J. 
Sequential outbreaks due to a new strain of Neisseria menin-
gitidis serogroup C in northern Nigeria, 2013-14. PLoS Curr. 
2014 12 29;6:ecurrents.outbreaks.b50c2aaf1032b3ccade0fca-
0b63ee518. 10.1371/currents.outbreaks.b50c2aaf1032b3cca-
de0fca0b63ee518 PMID:25685621

35. Russell J-E, Urwin R, Gray S-J, Fox AJ, Feavers IM, Maiden MC. 
Molecular epidemiology of meningococcal disease in England 
and Wales 1975-1995, before the introduction of serogroup C 
conjugate vaccines. Microbiology. 2008 Apr;154(Pt 4):1170–7. 
PMID:18375809

36. Marsh J-W, O’Leary M-M, Shutt K-A, Harrison LH. Deletion 
of fetA gene sequences in serogroup B and C Neisseria men-
ingitidis isolates. J Clin Microbiol. 2007 Apr;45(4):1333–5. 
PMID:17287336

37. Brehony C, Trotter CL, Ramsay ME, Chandra M, Jolley KA, van 
der Ende A, et al. Implications of differential age distribution 
of disease-associated meningococcal lineages for vaccine 
development. Clin Vaccine Immunol. 2014 Jun;21(6):847–53. 
PMID:24695776



EMHJ

350

1Epidemiologist, Pandemic and Epidemic Diseases, Department of Communicable Disease, WHO Regional Office for the Eastern Mediterranean, 
Cairo, Egypt (Correspondence to N.N. Tran Minh: tranminhn@who.int) (Authors' affilations continued on page 355)

Received: 15/03/16; accepted: 21/06/16

Commentary

Zika virus: no cases in the Eastern Mediterranean 
Region but concerns remain
N.N. Tran Minh,1 Q. Huda,2 H. Asghar,3 D. Samhouri,4 A. Abubakar,5 C. Barwa,6 I. Shaikh,7 E. Buliva,8 P. Mala 9 and 
M. Malik 10

ABSTRACT Following the WHO declaration on 1 February 2016 of a Public Health Emergency of International 
Concern (PHEIC) with regard to clusters of microcephaly and neurological disorders potentially associated with 
Zika virus, the WHO Regional Office for the Eastern Mediterranean conducted three rounds of emergency meetings 
to address enhancing preparedness actions in the Region. The meetings provided up-to-date information on the 
current situation and agreed on a set of actions for the countries to undertake to enhance their preparedness 
and response capacities to Zika virus infection and its complications. The most urgent action is to enhance both 
epidemiological and entomological surveillance between now and the coming rainy seasons in countries with 
known presence of Aedes mosquitoes. Zika virus like other vector-borne diseases poses a particular challenge to 
the countries because of their complex nature which requires multidisciplinary competencies and strong rapid 
interaction among committed sectors. WHO is working closely with partners and countries to ensure the optimum 
support is provided to the countries to reduce the risk of this newly emerged health threat.

 
" " 2016 1

Maladie à virus Zika : malgré l’absence de cas dans la Région de Méditerranée orientale les craintes persistent

RÉSUMÉ À la suite de la déclaration de l’OMS le 1er février 2016 faisant état d’une urgence de santé publique  
de portée internationale, eu égard à l’existence de groupes de cas de microcéphalie et de troubles neurologiques 
potentiellement associés à la maladie à virus Zika, le Bureau régional de l’OMS de la Méditerranée orientale a conduit  
trois cycles de réunions d’urgence en vue d’améliorer les mesures de préparation dans la Région. Les réunions ont  
fourni des informations actualisées de la situation actuelle et ont permis de convenir d’un ensemble d’actions à  
entreprendre par les pays afin d’améliorer leurs capacités de préparation et de réponse face à l’infection à virus Zika et ses 
complications. L’action la plus urgente consiste à améliorer la surveillance épidémiologique et entomologique à partir 
d’aujourd’hui et jusqu’à la prochaine saison des pluies dans les pays où la présence de moustiques Aedes est établie. La 
maladie à virus Zika, comme toutes les maladies à transmission vectorielle, constitue un défi pour les pays du fait de sa 
nature complexe qui nécessite des compétences multidisciplinaires et une interaction forte et rapide entre les secteurs 
impliqués. L’OMS travaille en étroite collaboration avec ses partenaires et les pays afin de garantir que le meilleur soutien soit  
apporté aux pays en vue de la réduction du risque de cette nouvelle menace sanitaire émergente.
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Introduction

Since the Zika virus (ZIKV) was first 
1), few hu-

the first Zika outbreak was reported in 
Yap, Micronesia (2). These early reports 
described the disease as relatively mild: 

develop mild fever, skin rash, conjuncti-
vitis, arthralgia and/or arthritis, while the 
rest are asymptomatic. However, the virus 
became the latest threat to global health 
security when the Director-General of 

recently reported clusters of microcepha-
ly and neurological disorders potentially 
associated with ZIKV constituted a Pub-
lic Health Emergency of International 
Concern (PHEIC) (3).

The temporal and geographic asso-
ciation between ZIKV infection and an 
increase in neurological disorders was 

(4). During the current outbreak of ZIKV 
in America region, Brazil witnessed an 

5
review by scientists from the US Cent-
ers for Disease Control and Prevention 
concluded that a causal relationship exists 
between prenatal ZIKV infection and 
microcephaly and other serious brain 
anomalies (6). Among several studies 
reviewed were cases of vertical transmis-
sions of ZIKV in women infected at the 
end of the first trimester of pregnancy, 
along with evidence of ZIKV in brain 
of two fetuses with microcephaly (7,8). 
Based on these and other studies (9,10), 
there is now scientific consensus that 
ZIKV is a cause of microcephaly and 
Guillain-Barré syndrome.

Following the declaration of the 
PHEIC, the WHO Regional Office for 
the Eastern Mediterranean conducted 
three rounds of emergency meetings 
with a view to enhancing preparedness 
and response capacities for ZIKV infec-
tion and its complications. The first two 
rounds of meetings held on 22–23 and 

respectively had a good representation of 
the health ministries of the 22 Members 
States of the Region. These two meet-
ings provided up-to-date information 
on ZIKV infection and its complications 
drew up a set of priority actions to be 
implemented by the Member States and 
WHO to enhance preparedness and re-
sponse capacities. The third round of the 

in Cairo and called in regional partners 
including UN agencies, international 
organizations, academia and technical 
institutions to discuss the scope of scaling 
up the preparedness actions for Zika in 
the Region. The outcomes of the first 
two meetings with the Member States 
were discussed in the third meeting and 
a joint action plan was developed with 
partners to implement the priority ac-
tions in countries; this included a region-
wide advocacy campaign to be launched 
jointly to raise awareness on Zika and 
other arboviral infections.

This overview highlights the cur-
rent situation in the Region, the current 
knowledge gaps on the circulation of 
ZIKV in the past in the Region as well as 
recommended actions that the countries 
should consider to enhance their prepar-
edness and response capacities.

Situation in the EMR
Although no human infection from ZIKV 
has so far been reported from any country 
in the Eastern Mediterranean Region, 
serological evidence of the circulation 
of ZIKV has been reported in at least 

out that cases of ZIKV infection may 
appear in the Region as travel is likely 
to contribute to the risk of importation 
of the virus. While the risk of importa-
tion is equally high in all countries in the 
Region, the risk of local transmission 
following the introduction of the virus 
through a viraemic patient returning from 
a country with active ZIKV circulation 
remains high in countries where the mos-
quitoes that primarily transmit this virus 

exist. According to this risk stratification, 
countries therefore need to enhance their 
preparedness measures.

Mosquitoes belonging the Aedes ge-
nus, particularly Aedes aegypti and Aedes 
albopictus, which are the species most in-
criminated as vectors of ZIKV and other 
arboviral diseases, have been found in a 
number of countries in the Region in-
cluding Djibouti, Egypt, Lebanon, Oman, 
Pakistan, Saudi Arabia, Somalia, Sudan 
and Yemen. Sporadic cases of dengue fe-
ver, either locally transmitted or imported, 
have been reported from Djibouti, Egypt 
and Oman while explosive outbreaks of 
dengue fever have been reported in the 
past from Pakistan (13), Sudan (14) and 
Yemen (15), chikungunya from Yemen 
(16) and yellow fever from Sudan (17). 
These outbreaks have been propagated by 
the high density of Aedes mosquitoes that 
usually peaks during the summer months 
and also during the rainy season when 
water for household use is temporarily 
stored in household containers, especially 
in urban areas. It has been observed that 
temperature plays a role in adult vector 
survival, viral replication and infective 
period (18). These climatic conditions 
will favour the geographic expansion of 
the Aedes mosquitoes distribution and the 
risk of spread of ZIKV and other arboviral 
infections such as dengue, chikungunya 
and yellow fever in the endemic belt.

Vector-borne diseases pose a particu-
lar challenge to national public health au-
thorities because of their complex nature 
requiring multidisciplinary competencies 
and strong rapid interaction among com-
mitted sectors. Aedes mosquitoes have 
been found in at least 9 countries of the 
Region, while their presence or absence 
is still to be assessed in the rest of the area. 
Therefore a strong entomological surveil-
lance system is needed in the Region.

Knowledge gaps on circulation 
of Zika virus in the Region
A number of key knowledge gaps have 
been identified regarding the circula-
tion or transmission of ZIKV in the 
past in the Region, including: a) Aedes 
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vector distribution in the endemic belt; 
b) evidence of silent ZIKV circulation 
in the Region; c) evidence of increased 
incidence of microcephaly and Guillain-
Barré syndrome in the Aedes-endemic belt 
in the past during an active circulation of 
arboviruses; and d) causal link between 
microcephaly, Guillain-Barré syndrome 
and/or other neurological disorders and 
other arboviral infections in the endemic 
belt of Aedes mosquitoes during an active 
circulation of dengue, chikungunya and/
or yellow fever virus in the past.

Public health measures for 
preventing ZIKV infection
Mosquito surveillance remains as a key 
component of any local integrated vector 
management programme. Preventing or 
limiting the transmission of dengue, chi-
kungunya and Zika viruses is completely 
dependent on the control of mosquito 
vectors and reduction of person–mos-
quito contact. A strong entomological 
surveillance system is crucial for obtaining 
data on the distribution of vector(s), the 
extent and types of breeding habitats, and 
the intensity and seasonal fluctuations of 
breeding of mosquitoes. Entomological 
sampling methods to assess Aedes popu-
lation density and evaluate the control 
interventions have been largely imple-
mented, especially in South-East Asian 
countries. There is a need to introduce 
and adapt those methods in countries 
through standardized protocols, includ-
ing traditional Stegomyia indices to be 
used in outbreak prevention.

Lack of entomological capacity for 
arboviruses is one of the main contributing 
factors to poor entomological surveillance 
and control. An inventory of resources for 
medical entomology in the Region (i.e. 
experts, training institutes, research agen-
cies and laboratories working for medical 
entomology) needs to be conducted. Fur-
thermore, a network of medical entomolo-
gists needs to be established to support the 
work of entomological surveillance and 
vector control for arboviral diseases. A plan 
to build capacity for entomological surveil-
lance and vector control through the use of 

regional/international resources/centres 
of expertise needs to be developed. The 
key vector control measures targeting all 
stages of the Aedes mosquitoes include 
environmental, biological and chemical 
methods. Population movement, climate 
change and insecticide resistance remain 
key concerns.

There is a strong need to build/
strengthen an early warning system to 
pre-empt/predict and detect early vector-
borne diseases in the Region through 
integrating vector surveillance with syn-
dromic based and event-based disease 
surveillance and using the surveillance 
data efficiently to predict and detect 
early the transmission risk. Operational 
research needs to be conducted to deter-
mine national thresholds for entomologi-
cal indices that can be useful to pre-empt/
predict the occurrence of an epidemic.

The signs and symptoms of ZIKV 
infection often overlap with those of 
other arboviral infections making clini-
cal diagnosis uncertain. Diagnosis can be 
confirmed by laboratory testing for the 
presence of ZIKV RNA or specific anti-
Zika antibodies in the blood. However, 
a conventional antibody test (ELISA) in 
the Aedes-endemic belt remains a particu-
lar challenge because of cross-reactivity 
with other flaviviruses (e.g. dengue, yellow 
fever, West Nile viruses). The plaque-
reduction neutralization test (PRNT) 
for virus-specific neutralizing antibodies 
(IgG) in serum samples is considered a 
confirmatory test. ZIKV may also present 
a risk to blood safety. There are reports of 
confirmed positive ZIKV RNA among 
healthy blood donors during the outbreak 

19) and 
recently two probable cases of ZIKV trans-
mission by blood transfusion have been 
reported from Campinas, Brazil (20).

Countries reporting sporadic ZIKV in 
travellers arriving from affected countries 
pose little, if any, risk of onward transmis-
sion. Nonetheless, all travellers need to 
stay informed about ZIKV and other mos-
quito-borne diseases. They should adhere 
closely to steps that can prevent mosquito 
bites while travelling and practice safe 

sex, especially pregnant women and their 
partners, including through the correct 
and consistent use of condoms. Pregnant 
women need to be advised not to travel 
to areas of ongoing ZIKV transmission. 
Travellers to mass gatherings occurring in 
countries with active ZIKV transmission 
should follow the normal travel advice 
provided by their health authorities.

The International Health Regulations 

entry related to vector-borne diseases, as 
specified in Annex 5, call for establishing 
vector surveillance and control at points 

from point of entry facilities (operations 
involving travellers, conveyances, con-
tainers, cargo and postal parcels). A vec-
tor surveillance and control programme 
should be appropriately designed for each 
point of entry using a risk assessment 
approach. Conveyances leaving a point 
of entry situated in an area where vec-
tor control is recommended should be 
disinfected. However, and in the con-
text of ZIKV, the decision to implement 
WHO disinsection recommendations 
is dependent on individual country risk 
assessment for vector control. Currently, 
there is no WHO guiding document 
on disinsection of ships, however, the 
guidelines of the International Maritime 
Fumigation Organization on fumigating 
ships can be used as a reference (21).

Risk communication for ZIKV infec-
tion should take into consideration the 
varied context of countries in the Region, 
such as when a country is preparing for 
ZIKV, when a country has the first con-
firmed case of ZIKV with travel history 
to an affected country, when a country 
has the first confirmed case of ZIKV with 
no travel history, and when a country 
experiences a ZIKV outbreak. The public 
messages need to be timely, precise, ap-
plicable and relevant, i.e. tailored to the 
audience for which they are intended. 
Communication products should be test-
ed (pre and post) to analyse the public 
impact of their messages and to ascertain 
whether behavioural changes to control 
the vector have in fact been achieved.



353

In view of the extensive actions that 
need to be taken forward in the countries 
in all the areas of work outlined above, 
the Member States acknowledged the 
importance of having strong public health 
leadership for effective coordination 
among all stakeholders, including the 
community, to reduce the risk of ZIKV 
infection in countries.

Conclusion

During the current ongoing outbreak, 
WHO estimates that there could be 
3-4 million cases of ZIKV infection in 

(22). The risk of international spread of 
ZIKV to other regions is a real concern, 
as demonstrated by the recent finding 
that the Zika strain responsible for the 
outbreak in Cape Verde, Africa was 
most likely imported from Brazil (23). 
In the EMR, the risk of local transmis-
sion poses further concern. Owing to a 
lack of laboratory diagnostic capacities 
for ZIKV in countries where the Aedes 
mosquitoes exist, many of which are 
affected by protracted conflict and have 

fragile health systems, any silent intro-
duction of the virus may go undetected 
and trigger sustained local transmission. 
As populations living in the countries in 
the Aedes mosquito belt would suppos-
edly be immunologically naïve to ZIKV, 
the ubiquitous presence of the vectors 
might contribute to rapid transmission 
of ZIKV amongst the at-risk population 
if not detected and contained early.

The current situation where no 
cases of ZIKV have been reported in the 
Region, either locally acquired or travel-
associated, presents an opportunity to 
improve surveillance and fill other gaps 
in preparedness and response capacities 

-
dations that countries may consider to 
implement; these came out of the two 

The most urgent is to enhance both 
epidemiological and entomological sur-
veillance between now and the coming 
rainy seasons in countries with a known 
presence of Aedes mosquitoes. Such 
efforts should be directed to both early 
identification and recognition of ZIKV 
transmission as well as identification 

of any abnormal or sudden increase in 
congenital birth defects for which there 
is no plausible reason. As the density of 
Aedes mosquitoes is expected to peak 
during the summer months and dur-
ing the rainy seasons in these high-risk 
countries, necessary vector control ef-
forts need to be directed at reducing 
the potential breeding sites of mosquito 
populations and/or their interactions 
with humans to below levels that can 
sustain an epidemic.

Such actions certainly warrant 
heightened support from all concerned. 
WHO is working closely with partners 
from the countries and other regions, as 
well as other UN agencies, in order to 
ensure optimum support to countries 
to reduce the risk of ZIKV infection and 
its complications.

The countries of the EMR demon-
strated outstanding solidarity, public 
health vigilance and shared responsibili-
ties during the threat of introduction of 
Ebola virus disease. The time has again 
come to show the same level of collec-
tive understanding, purpose and effort 
in order to mitigate this newly emerging 
health threat.
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Box 1 Recommended actions to enhance preparedness and response capacities for prevention and 
control of Zika virus infection in EMR countries with evidence of transmission of dengue, chikungunya and 

yellow fever viruses in the past

of Aedes mosquitoes and past arbovirus epidemics.

2. Develop/update a geo-referenced atlas of Aedes and their current susceptibility status, which should be used as the basis for developing an 
insecticide resistance management strategy; use this information to update the categorization of high risk, low risk and receptive countries.

3. Establish a sentinel surveillance system for Aedes mosquitoes in areas with high density including at designated points of entry, and collect data 
regularly to pre-empt and detect the occurrence of high densities of Aedes mosquitoes and target these areas for vector control.

4. Develop/update an integrated vector management strategy with strong focus on entomological surveillance and control measures, 
supported by a clear operational plan defining the role of each sector.

5. Establish an early warning system for detection of clusters of ZIKV infection and other vector-borne diseases by:
– using a uniform case definition for syndromic surveillance of acute febrile syndrome;
– using a sentinel-based syndromic surveillance system for clusters of acute febrile syndromes in high risk areas (hot spots) as comple-

mentary to the routine disease surveillance system;
– integrating the syndromic disease surveillance system with the sentinel based entomological surveillance system for Aedes mosqui-

toes and periodically share disease and entomological surveillance data and other information;
– establishing an event-based surveillance system (including a community-based surveillance system where possible)
– utilizing existing surveillance (e.g. measles, birth defects and acute flaccid paralysis) to detect ZIKV infection and its complications;
– enhancing timely reporting and information sharing between the epidemiology, laboratory and entomology surveillance units.

reference laboratories for sample testing.

7. Keep blood transfusion services updated about measures to ensure a safe supply of blood.

standard recommendations for disinsection.

9. Establish a sentinel based surveillance system for congenital birth defects using consistent case definitions and harmonized data collection 
tools, and follow-up clinical outcomes of pregnant women suspected to be infected with an arboviral disease.

congenital birth defects (especially microcephaly).

and around the home free from mosquito breeding sites through applying appropriate risk communication messages and strategies in 
accordance with local culture and behavioural practice, and provide communities with the appropriate knowledge, information and tools to 
protect themselves from mosquito bites.

command system and for strengthening coordination.
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Box 2 Recommended actions to enhance preparedness and response capacities for prevention and control 
of Zika virus infection in EMR countries with no presence of Aedes mosquitoes or with presence of Aedes 
mosquitoes but no evidence of transmission of dengue, chikungunya and yellow fever viruses in the past

issuance of appropriate advisories to reduce the possibility of exposure to mosquito bites.

2. Enhance coordination and collaboration between travel, trade and health sectors to ensure implementation of related WHO 
recommendations.

3. Increase knowledge and awareness of all aspects of ZIKV infection among clinicians, health care workers and other stakeholders.

4. Improve appropriate laboratory diagnosis and testing capacities for ZIKV infection, including establishing appropriate links with external 
reference laboratories for sample processing.

5. Keep blood transfusion services updated about measures to ensure a safe supply of blood.

7. Conduct surveys to collect data on Aedes mosquitoes in countries with no known vectors and enhance surveillance of mosquitoes in areas 
bordering countries with known vectors.
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WHO events addressing public health priorities

It has long been recognized that the key determinants of 
health lie outside the control of the health sector itself, but 
only in recent times has significant discussion taken place 
on the global stage of how best to address the multisectoral 
issues concerned. Health diplomacy refers to the active 
engagement of governments and non-State actors in nego-
tiations that are critical for health. It brings together a wide 
range of actors in areas that affect public health. Among the 
main goals of health diplomacy are better health security and 
population health, and improved relations between states 
and commitment of a wide range of actors to work together 
to improve health.

In this regard, annual seminars on health diplomacy 
have been held in the WHO Regional Office for the Eastern 

word that building capacity in health diplomacy is important 
for WHO’s Member States in the Eastern Mediterranean 
Region and to contribute to that effort. 

Fifth Seminar on Health Diplomacy

brought together senior officials from ministries of foreign 
affairs and health, ambassadors, representatives of permanent 
missions to the United Nations in Geneva, deans of diplo-
matic institutes, heads of parliamentary health committees, 
regional members of the WHO Executive Board and experts 
in health diplomacy. The keynote speaker was Ambassador 
Amre Moussa, Former Secretary-General of the League of 
Arab States and former Minister of Foreign Affairs of Egypt.

The objectives of the fifth seminar were to: i) discuss 
recent global health issues that require full engagement of the 
whole of government, including foreign policy and legisla-
ture; ii) strengthen capacity of participants to understand, act 
upon and positively influence diplomatic outreach for public 
health issues of highest priority and relevance to the Region; 
iii) and integrate modern concepts and approaches of health 
diplomacy within foreign policy platforms to address critical 
health challenges that are global in nature.

In his opening address, Dr Alwan noted that for health 
diplomacy to succeed, stakeholders from different disciplines 
– government, non-State actors and parliament – needed 
to come together, mindful of different policies adopted by 

different government sectors and their impact on national 
health and security. The outbreaks of Ebola, Middle East 
respiratory syndrome (MERS-CoV) and Zika virus and the 
crises affecting the people of more than half the countries in 
our Region highlight the importance of health diplomacy in 
halting the spread of epidemics and in providing humanitar-
ian relief to communities in need.

Ambassador Amre Moussa, in his address, emphasized 
the fact that the Region continues to lack full awareness of 
the role of health diplomacy within the framework of global 
action in the development arena and it was also incumbent 
on developing countries to make better use of health diplo-
macy in bilateral and multilateral negotiations, nationally and 
internationally.

Discussions
In addition to highlighting the interface between health and 
foreign policy, participants discussed a range of themes that 
illustrated important areas in which health diplomacy has 
helped to achieve positive outcomes for global health, as well 
as areas where it is needed. 

Prevention and control of noncommunicable diseases

victory in raising the global epidemic of noncommunicable 
diseases (NCDs) to the attention of the United Nations 
General Assembly, which recognized the socioeconomic 
impact of these conditions and the consequences of not 
taking action. The resultant political declaration established 
a clear roadmap with commitments and set time-bound 
targets for all countries to achieve. The follow-up meeting in 

and there was much work to be done to meet the targets 

been translated into a regional framework of action but for 
countries to achieve significant progress in implementing the 
framework, a much higher level of engagement of non-health 
sectors and a more robust involvement of the community 
and nongovernmental partners is needed. Health diplomacy 
has an important role to play in ensuring that this agreement 
is implemented. Active engagement and negotiation with 
almost all government sectors, in addition to civil society and 
industry, will be needed to meet the targets. Parliament can 

Health diplomacy: continuing to build capacity

1 This report is extracted from the report of the Fifth Seminar on Health Diplomacy, Cairo, Egypt 8-7 May 2016 (http://applications.emro.
who.int/docs/IC_Meet_Rep_2016_EN_18922.pdf?ua=1) 
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play an especially important role in enacting and monitoring 
the enforcement of crucial legislation.

Health security
Health security is an integral part of national and global 
security and the International Health Regulations (IHR 

governments have worked hard to build up the core capaci-
ties required under the regulations, many of which are outside 
the health sector. Member States were required to report 
annually to WHO on their progress in implementing the core 
capacities, based on self-assessment. The Ebola outbreak of 

and the challenges governments faced in meeting their com-
mitments, even when they had felt themselves to be in a rela-

Health Security Agenda developed a harmonized framework 
for monitoring and evaluating IHR core capacities through 
a joint external evaluation tool. The new approach facilitates 
engagement between countries, international organizations, 
donors and technical experts involved in the assessment 
processes. It also promotes transparency in exchanging 
information on the results of assessments. The regulations 
are the outcome of health diplomacy but continued health 
diplomacy is needed to ensure that they reach their full po-
tential in protecting the world. All participants agreed on the 
urgent need for all countries to give a higher priority to health 
security and to build capacity in assessing IHR core capacities 
and in addressing the gaps. The health sector cannot meet this 
task without other sectors fully engaging and taking an active 
part in addressing the challenge. 

Emergencies and humanitarian crises
The Region is experiencing unprecedented health crises, both 
in number and in magnitude and impact, overburdening 
already stretched health systems. Populations have been 
displaced across borders, within and beyond the Region. The 
need for emergency response and relief is overwhelming in 
many countries and years of development and health gains 
have been lost. Health workers and facilities continue to be 
targeted despite repeated calls for their protection in accord-
ance with international conventions. Communities have 
been isolated in areas that are under siege or otherwise hard 
to reach, resulting in deprivation, suffering and enormous 
loss of life. Health diplomacy is essential to ensure that health 
workers are protected and enabled to continue their essential 
work. Inter-regional coordination and collaboration are vital 
in ensuring that the needs of refugees are met. 

Health and the Sustainable Development Goals

heads of government endorsed an agenda for sustainable 

social spheres to ensure that “no one is left behind”. SDG 3, 
the health goal, captures the key aspects of achieving good 
health. Thirteen targets are included under SDG3, cover-
ing key challenges to health development. Health is also 

is a prerequisite to sustainable development for the world 
as a whole and requires the commitment and action of all 
governments and sectors. Achieving the SDGs and targets 
will require harmonization of existing national strategies 
and plans and their monitoring will need stronger health 
information systems than currently exist in most countries. 

Conclusions 
Health diplomacy contributes to both global health security 
and to the wider issue of security in general. Challenges to 
global health security, such as the outbreaks of Ebola virus 
disease and Zika virus, and the continuing conflicts in the 
Region are also challenges to global security. Better global 
health promotes stability, security and growth. Awareness 
needs to be raised at all levels of the value of health diplomacy 
in promoting both health and security.

The WHO Eastern Mediterranean Region is gradually 
increasing its knowledge and capacity in health diplomacy. 
Governments are engaging more prominently in global ne-
gotiations on key issues of relevance to health, are improving 
linkages between ministries of health and foreign affairs, and 
between health and non-health sectors. Nevertheless, there re-
mains much to be done to strengthen coordination between 
health and foreign policy and to engage non-health sectors. 

The participants proposed a number of actions for WHO 
and Member States to work together on to promote health 
diplomacy and utilise it to address important global health 
issues. The recommended actions include the following.

Advocate for inclusion of global health issues, and the urgent 
need to strengthen the capacity of countries, in a special 
session of the United Nations Security Council, as a key 
component of global peace and security in general.

2. Establish health diplomacy units within ministries of health 
to coordinate common positions with ministries of foreign 
affairs, or strengthen existing international health depart-
ments. 

3. Emphasize the importance of data and policy briefs to 
promote certain health-related positions within the country 
(internal health diplomacy). 

4. Initiate preparations for the high-level meeting on preven-
tion and control of noncommunicable diseases of the 

analysis of why Member States are not making adequate 
progress in implementing the measures recommended by 
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the Political Declaration and may not be able to deliver on 
some of the progress indicators. The preparations should 
also focus on investment in generating baseline data for 
monitoring progress, and study of the influence of industry 
on prevention efforts.

5. 
identifying sustainable financing for funding the national ac-
tion plans developed after the external assessment missions, 
and reinforcing WHO’s role when Member States do not 
comply with the recommendations of the Director-General 
in the event of an outbreak. 

Support efforts to strengthen global health security by 
investing in evidence-based advocacy (data) and working 
with other sectors, particularly the agriculture and animal 
sectors, on translating the global action plan on antimicro-
bial resistance into appropriate national plans.

7. Ensure representation of Member States at the forthcoming 
UN General Assembly session on antimicrobial resistance 
and promote dialogue at the national level to raise aware-
ness of the urgent need for action in the agricultural, animal 
and human health sectors.

Consider strengthening the role of country offices in man-
aging emergency events with the support of other levels of 
WHO based on the principle of subsidiarity, and within the 
context of WHO reform.

9. Identify new mechanisms for a comprehensive solution 
for displaced populations, especially those living with host 
communities, and invest in strengthening national health 
information systems to support this. 

Explore means of strengthening multisectoral collaboration 
and working across sectors to achieve the targets of the Sus-
tainable Development Goals. 

Participants in the Fifth Seminar on Health Diplomacy, Cairo, 7–8 May 2016
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Reviewing the role of the WHO Global Arabic Programme

Background
The WHO Global Arabic Programme (GAP) has been hosted 

It aimed to:  disseminate the work of WHO through Arabic 
publications and other information products;   provide reliable 
and updated health and biomedical information and research 
outcomes in Arabic for medical and health professionals; 
  develop a medical and health-related terminology database in 
Arabic.

In view of limited resources, the programme has in recent 
years concentrated on translating WHO’s most important 
publications and information products, in line with the Organi-
zation’s strategic objectives and in response to Member State’s 
needs. There was a need therefore to reconsider WHO’s role in 
the area of publishing health information in Arabic. 

In that regard, the WHO Regional Office for the Eastern 
Mediterranean, in collaboration with Arab Center for Author-
ship and Translation of Health Science (ACMLS), held a 

-
rent objectives and situation of the programme, including chal-
lenges and lessons learnt in the past three decades; determine 
the role of WHO in providing health information in Arabic, 
translation of medical and health sciences, and collaboration 
with partners to promote provision of and access to health 
information in Arabic; discuss the role of WHO and other 
institutions and partners to promote publishing and teaching 
of health sciences in Arabic; and make recommendations on 
the way forward.

The consultation was attended by professors from medical 
schools, international and regional representatives of medical 
and health science institutions, and consultants (institutions 
interested in translation and authorship of health sciences, 
Arabic academies, translation institutes, and senior officials of 
languages/publishing at WHO).

Discussions and challenges
Discussions focused on the role of WHO in general and 
the Regional Office in particular in providing Arabic health 
information to Member States and Arabic speakers, whether it 
be WHO or non-WHO publications or information products. 
The Arabic Programme no longer has the required resources to 
realize all the objectives for which it was established. Therefore, 
GAP needs to focus on translating the most important pub-
lications and information products of WHO in line with the 
Organization’s strategic objectives and in collaboration with 
WHO headquarters.

While health and medical information is updated every 
day, translation into Arabic falls short of keeping pace with such 
continuous change. To overcome this problem, needs and pri-
orities in the area of health information should be identified and 
a regional fund in support of scientific translation established. In 
addition, the arabization of health sciences requires institution-
alization of partnerships in this field with specialized institutions 
such as ACMLS which has been active in arabization field since 

-
cal schools and translation institutes.

The Unified Medical Dictionary is recognized as an impor-
tant resource providing unified medical terms in Arabic and 
English and other languages. It should be further developed 
and updated. Practical approaches are needed in revising the 
dictionary. Comments received on the dictionary should be 
considered and more feedback on the acceptability of its terms 
should be sought from users of the dictionary. There is a need 
to develop a comprehensive plan to review and update the 
Unified Medical Dictionary and to make it available in a new 
user-friendly electronic platform.

The issue of medical learning should be dealt with in light of 

In that regard, a high-level meeting between ministers of health 
and higher education was needed to achieve the highest level of 
coordination and cooperation necessary for the effective imple-
mentation of the regional framework for medical education.

Recommendations
To WHO

Support GAP to deliver its activities and focus its resources 
on translating WHO key publications, in collaboration with 
WHO headquarters, and develop a strategic plan for Arabic 
translation based on the needs of Member States and WHO 
priorities with due consideration of any current criteria for 
translating WHO publications into its official languages.

2. Conduct a comprehensive study on the Region’s needs in 
health information, especially in the area of health outreach, 
and identify priority areas in translating publications into Ara-
bic in light of the study’s findings.

3. Further support and develop the Unified Medical Dictionary 
through establishing an expert committee to review it, define 
the content to be updated and create a comprehensive plan 
for its development and enhanced use.

4. GAP should support arabization efforts and pursue dialogue 
with bodies participating in the consultation meeting and 
other entities interested in translation and arabization.
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