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Editorial

Prevention of cardiovascular diseases: a spearhead 
for control of noncommunicable diseases
Pekka Puska1

countries were faced with a growing bur

fied a few strong and obviously causal 

(1)
as strong cause of many cancers. It was 

health problems with communicable 

related to certain behaviours.
This research opened the possibili

tive trials were started in the United 

strongly reflect lifestyles and their cul

it became obvious that any major suc
cess from the public health point of view 
would call for interventions in whole 
communities.

(2). Because 

(3)

also launched in several developing 

Healthy Heart Programme in the Is
lamic Republic of Iran (4).

for many other noncommunicable 

 
Noncommunicable Diseases Interven

tifactorial Reduction of Noncommu
(5). 

varied but many have contributed to 

Finland.

(6)

(7) and subsequent 

highlighted the integrated prevention 

and diabetes by intervening on the four 

inactivity and tobacco use and harmful 
use of alcohol.

In the past few years there has been 
considerable progress in prevention 

on diagnostic and therapeutic possibili
ties has advanced greatly and benefitted 

of clinical medicine place a substantial 

of sudden cardiovascular deaths. From 

impact.
Progress in prevention has contin

been replaced by assessment of total 

scores (8).

prevention has received increasing at
tention. Both theory and practice show 
how the population approach has the 
greatest potential (9)

during this time in a nation of five mil
lion people could never have been 
achieved through clinical measures (3).

1Former Director General, National Institute for Health and Welfare, Finland; President, International Association of National Public Health Institutes.
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There are many other advantages of 
the population approach in controlling 

ventions. Prevention through changing 

burden. Such national interventions can 

such can contribute to favourable social 
and economic development.

has greatly increased in recent years. 

resulted in a political declaration (10). 
Following the UN declaration and 

based on decisions with the Member 

sectoral coordination (6).

to change diets (especially concerning 

and harmful alcohol use. The lifestyle 
changes should be reflected in favour
able changes in the main biological 

also outlines important elements of sur

research.

tion. Many analyses show that the great

sugar consumption (11 12). It has also 
been shown recently that reaching the 

not quite result in achieving the overall 

(13).

in many parts of the world will be hard. 

ambitious tobacco reduction target 

of the many recent achievements in 
tobacco reduction and with full imple
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Breastfeeding practice in Kuwait: determinants of 
success and reasons for failure
M.F. Nassar,1 A.M. Abdel-Kader,2 F.A. Al-Refaee,3 Y.A. Mohammad,3 S. Al Dhafiri,4 S. Gabr 4 and S. Al-Qattan 4

ABSTRACT To explore the possible determinants of duration of breastfeeding in Kuwait, 234 mothers completed 
a questionnaire concerning the feeding of their youngest infant. The questionnaire addressed the factors that 
contributed to their willingness to continue breastfeeding and enquired about the factors leading to their 
decision to end it. Only 26.5% of the mothers had continued breastfeeding for 6 months or more. Separate 
family housing, higher maternal age, late initiation of breastfeeding, being employed without the feasibility 
to breastfeed at work, breastfeeding information given after rather than before birth, and maternal and infant 
sickness were all significant contributors influencing early cessation. Father’s support was a significant factor that 
encouraged the practice. In conclusion, preventive strategies are recommended for boosting breastfeeding, with 
special emphasis on the factors linked to early cessation, aiming at full implementation of the WHO global public 
health recommendations for successful breastfeeding in Kuwait.

1Department of Paediatrics, Faculty of Medicine, Ain Shams University, Cairo, Egypt (Correspondence to M.F. Nassar: maie_nassar@yahoo.co.uk). 
2Department of Paediatrics, Faculty of Medicine, University of Mansoura, Dakahlia, Egypt. 3Gastroenterology, Hepatology and Nutrition Unit, 
Department of Paediatrics; 4Department of Food and Nutrition, Al Adan Hospital, Ministry of Health, Kuwait.
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Pratique de l'allaitement maternel au Koweït : déterminants de réussite et motifs d'échec

RÉSUMÉ Afin d'étudier les déterminants possibles de la durée de l'allaitement maternel au Koweït, 234 mères 
ont rempli un questionnaire sur l'alimentation de leur plus jeune enfant. Le questionnaire portait sur les facteurs 
contribuant à leur volonté de poursuivre l'allaitement et sur les facteurs qui les ont conduit à leur décision 
d'y mettre fin. Seules 26,5 % des mères ont allaité au sein pendant au moins 6 mois. Les facteurs contribuant 
significativement à un arrêt précoce de l'allaitement au sein étaient les suivants : une résidence familiale séparée, 
un âge maternel élevé, une initiative tardive de l'allaitement, un emploi sans possibilité d'allaiter sur le lieu de 
travail, une communication sur l'allaitement faite après la naissance plutôt qu'avant, et une affection chez la 
mère et/ou chez l'enfant. Le soutien du père était un facteur important qui favorisait la pratique de l'allaitement. 
En conclusion, des stratégies préventives sont recommandées afin de promouvoir l'allaitement au sein tout en 
prenant particulièrement en compte les facteurs liés à un arrêt précoce de l'allaitement, et de viser une mise en 
oeuvre intégrale des recommandations mondiales de l'OMS en santé publique pour la réussite de l'allaitement 
maternel au Koweït.
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Introduction

Breastfeeding is an unequalled way of 
providing ideal food for the healthy 
growth and development of infants. 

receive nutritionally adequate and safe 
complementary foods while breastfeed
ing continues for up to 2 years of age or 
beyond (1).

(1)
Morales et al. advised promotion of 

months to reduce the burden of allergic 
manifestations and infections in infancy 
(2)
ported that increasing the duration and 
degree of breastfeeding decreased the 

(3)

asthma (4).

their studied sample of mothers); how

ing (5)

the proportion of children breastfeed

(6). This discrepancy between the 
percentage who initiate and those who 

no recent data concerning the duration 

breastfeeding at hospital discharge in 
(5)

amine the possible determinants of any 

help develop strategies for boosting the 
duration of breastfeeding and hence 

Methods

Study design and sample

women of childbearing age living in Ku
wait. The study was conducted between 

for their children in the outpatient clinics 

one of the biggest general governmental 
hospitals in Kuwait that offer medical 

Data collection

Infant Feeding Practices Study II by 

Prevention (7)

verification by independent person

tested on 20 randomly chosen mothers. 
The questionnaire was modified for 
better comprehension as perceived 

mother completed the questionnaire 
concerning the feeding history of their 

was administered by the researchers via 

advantage of ensuring that it was under

mothers were targeted to ensure proper 

understanding of the questionnaire and 
to nullify the effect of culture and ethnic 
differences on breastfeeding. Mothers 
who refused to participate and those 
giving birth to premature babies with 
congenital malformations or needing 

graphic data of the mother and details 

ond addressed the factors that might 
have contributed to her willingness to 

tion enquired about the factors leading 
to her decision to end breastfeeding. 
The weight of each factor was requested 

important).

Data analysis
SPSS
used for data analysis. Descriptive sta
tistics were generated for demographic 

to compare categorical data and the 
t
data. For assessment of factors associ

ables were included in the final model 
that was constructed using factors that 
had an association with breastfeeding 
duration based on the univariate asso
ciation (the level of significance was set 
at P
to influence breastfeeding initiation 
and duration from previous studies 
(5,6,8–10) and that were considered to 
potentially affect breastfeeding practice 
in our local region.

The variables included in the mul
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(12). 

(9). Reports 
of breastfeeding practices vary greatly 

(13)

mothers were still breastfeeding (14). 

(15).
The data of this study highlights that 

all significant factors influencing early 

by mothers.

lactating mother were highlighted in 
previous studies (14,16,17)

the studied mothers as an important 

mentioning here is that misconcep
tions regarding breastfeeding are not 

university students thought mothers 
should temporarily stop breastfeeding if 

respectively (18).
The current study reported that ad

early cessation of breastfeeding. This is 

demonstrated a positive association 
between the duration of breastfeeding 
among Kuwaiti mothers and mater

received information regarding breast

source of breastfeeding information 

perception of the effect of encourage
ment to continue breastfeeding from fa

of her own illnesses or her baby's illness 
(if any) on continuation of breastfeed

the baby was not growing well and its 
effect on continuation of breastfeeding; 

ing and the effect of domestic responsi
bilities on the duration of breastfeeding.

Results

The results of the current study revealed 

were eligible (i.e. their youngest child 

initiated breastfeeding for their infants. 

The demographic and social char
acteristics of the study sample are 

comparison between mothers who had 

months of breastfeeding initiated their 
breastfeeding earlier and their infants 
were weaned at a later age than the 

and this was a statistically significant dif
ference (P
showed statistical significance were: 

fluencing breastfeeding duration as 

encouragement reached statistical sig
nificance (P

(P
Factors associated with termination 

feasibility of breastfeeding the infant at 

tors influencing early cessation of breast

support to continue breastfeeding was a 
significant factor that protected against 
early breastfeeding cessation.

Discussion

The initiation rate for breastfeeding in 

close to that reported by Dashti et al. in 
Kuwait (5) (8). 

(9) (11) and Emirati 
mothers (10) respectively.

in the current study had breastfed for 
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education (6). This contradiction might 

study which was not the case in the 

consideration.
Similar to the results of the current 

the duration of breastfeeding (14). In 
suggested 

that breastfeeding information given be
fore birth can boost rates of breastfeed

Table 1 Demographic data of mothers who breastfed their infant for less than 6 months or 6 months or more 

Variable Total Duration of breastfeeding

< 6 months ≥ 6 months P-value

Maternal age (years) [mean (SD)] – 32.7 (9.2) 31.5 (5.4) 0.323

Time of starting breastfeeding (hours) [mean (SD)] – 36.1 (26.5) 21.7 (18.9) < 0.001

Weaning age (months) [mean (SD)] – 4.53 (1.36) 5.16 (1.15) 0.001

Nationality (no., %) – – –

 Kuwaiti 169 72.2 131 76.2 38 61.3
0.038

 Non-Kuwaiti 65 27.8 41 23.8 24 38.7

Education

 Primary 76 32.5 63 36.6 13 21.0

0.004 Secondary 67 28.6 53 30.8 14 22.6

 University 91 38.9 56 32.6 35 56.5

Residence (no., %)

 With family 177 75.6 134 77.9 43 69.4
0.241

 Separate housing 57 24.4 38 22.1 19 30.6

Breastfed before (no., %)

 Yes 170 72.6 120 69.8 50 80.6
0.139

 No 64 27.4 52 30.2 12 19.4

Breastfeeding in the workplace (no., %)

 Not employed 52 22.2 33 19.2 19 30.6

0.013 Can breastfeed at work 121 51.7 86 50.0 35 56.5

 Cannot breastfeed at work 61 26.1 53 30.8 8 12.9

Timeliness of receiving breastfeeding information 
(no., %)

 During pregnancy 90 38.5 58 33.7 32 51.6
0.020

 After birth 144 61.5 114 66.3 30 48.4

Adequacy of milk production as perceived by mother 
(no., %)

 Adequate 89 38.0 57 33.1 32 51.6
0.016

 Inadequate 145 62.0 115 66.9 30 48.4

Birth order of child (no., %)

 1st 40 17.1 27 15.7 13 21.0

0.260

 2nd 62 26.5 47 27.3 15 24.2

 3rd 47 20.1 32 18.6 15 24.2

 4th 34 14.5 23 13.4 11 17.7

 > 4th 51 21.8 43 25.0 8 12.9

Source of breastfeeding information (no., %)

 Doctor 107 45.7 73 42.4 34 54.8 0.346

 Nurse 65 27.8 49 28.5 16 25.8

 Relatives and friends 48 20.5 39 22.7 9 14.5

 News and media 14 6 11 6.4 3 4.8

Breastfed refers to any breastfeeding (exclusive and non-exclusive). 
SD = standard deviation.
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Table 2 Factors influencing duration of breastfeeding as perceived by mothers 

Variable Total Duration of breastfeeding P-value

< 6 months ≥ 6 months

No. % No. % No. %

Previous experience

Not important 52 22.2 40 23.3 12 19.4 0.931

Somewhat important 26 11.1 19 11.0 7 11.3

Important 49 20.9 35 20.3 14 22.6

Very important 107 45.7 78 45.3 29 46.8

Doctor’s & team’s encouragement

Not important 42 17.9 34 19.8 8 12.9

Somewhat important 33 14.1 20 11.6 13 21.0 0.068

Important 61 26.1 50 29.1 11 17.7

Very important 98 41.9 68 39.5 30 48.4

Father’s encouragement

Not important 47 20.1 43 25.0 4 6.5 0.019

Somewhat important 50 21.4 34 19.8 16 25.8

Important 45 19.2 32 18.6 13 21.0

Very important 92 39.3 63 36.6 29 46.8

Grandmother’s encouragement

Not important 26 11.1 21 12.2 5 8.1

Somewhat important 29 12.4 21 12.2 8 12.9 0.583

Important 38 16.2 25 14.5 13 21.0

Very important 141 60.3 105 61.0 36 58.1

Knowledge of benefits

Not important 3 1.3 3 1.7 0 0.0 0.248

Somewhat important 6 2.6 5 2.9 1 1.6

Important 28 12.0 24 14.0 4 6.5

Very important 197 84.2 140 81.4 57 91.9

Mother’s sickness

Not important 117 50.0 79 45.9 38 61.3 0.046

Somewhat important 27 11.5 19 11.0 8 12.9

Important 39 16.7 29 16.9 10 16.1

Very important 51 21.8 45 26.2 6 9.7

Baby’s sickness

Not important 100 42.7 68 39.5 32 51.6 0.142

Somewhat important 42 17.9 29 16.9 13 21.0

Important 36 15.4 28 16.3 8 12.9

Very important 56 23.9 47 27.3 9 14.5

Baby not growing well

Not important 113 48.3 81 47.1 32 51.6

Somewhat important 25 10.7 14 8.1 11 17.7 0.064

Important 26 11.1 19 11.0 7 11.3

Very important 70 29.9 58 33.7 12 19.4

Effect of domestic responsibilities on 
mother’s ability to breastfeed

Not important 141 60.3 109 63.4 32 51.6

Somewhat important 21 9.0 11 6.4 10 16.1 0.106

Important 55 23.5 39 22.7 16 25.8

Very important 17 7.3 13 7.6 4 6.5
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Table 3 Factors associated with termination of breastfeeding before 6 months

Variable Hazard ratio 95% CI

Residence

With family 1.00a –

Separate housing 1.77 1.20–2.59

Age (years 0.98 0.96–1.00

Time of starting breastfeeding (hours 1.01 1.00–1.01

Breastfeeding in the workplace

Not employed 1.00a –

Can breastfeed at work 1.17 0.75–1.83

Cannot breastfeed at work 1.71 1.07–2.74

Timeliness of receiving breastfeeding information

After birth 1.00a –

During pregnancy 0.60 0.43–0.84

Mother’s sickness

Not important 1.00a –

Somewhat important 1.03 0.60–1.76

Important 1.07 0.67–1.70

Very important 2.61 1.74–3.91

Baby’s sickness

Not important 1.00a –

Somewhat important 1.09 0.68–1.74

Important 1.47 0.89–2.43

Very important 1.78 1.19–2.66

Father’s encouragement

Not important 1.00a –

Somewhat important 0.27 0.16–0.46

Important 0.30 0.18–0.50

Very important 0.33 0.21–0.52
aReference group; CI = confidence interval.

giving breastfeeding information before 
(11)

success of the practice (14).
Being employed without having 

reported by our sample of mothers as 
an important determinant for cessation 
of breastfeeding. Bonet et al. reported 
that the sooner the mothers returned to 

employment (19). The authors further 
added that in a society where breast

where breastfeeding is the norm.

is derived from Islamic sharia law based 

on the Holy Quran and the Hadiths. 
The Quran says that the mothers shall 

plete years (20)
mothers an advantage over mothers in 

recorded in the current study are still far 

tions. The mothers were enrolled from 

ed by the principle researcher were uti

have contributed to the small sample 

interviewer bias. Possible recall bias by 

important limitation was that our defini
tion of breastfeeding covered any type 
breastfeeding; future research enrolling 

infants might show significant associa
tions specific to this category. Nonethe

low rate of breastfeeding in this part of 
the world and highlighted important 
factors that can be specifically modified 
to enhance the practice.

tice in Kuwait showed a good rate of 
initiation yet a poor rate of continua
tion. The common causes for failure to 
proceed in breastfeeding were separate 

employed without having the feasibility 

Preventive strategies are needed for 
boosting breastfeeding in Kuwait with 
special emphasis on these points with 
the aim of full implementation of the 
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Dietary habits and physical activity levels in Jordanian 
adolescents attending private versus public schools
R.F. Tayyem,1 H.M. Al-Hazzaa,2 S.S. Abu-Mweis,1 H.A. Bawadi,3 S.S. Hammad 1 and A.O. Musaiger 4

ABSTRACT The present study examined differences in dietary habits and physical activity levels between students 
attending private and public high schools in Jordan. A total of 386 secondary-school males and 349 females aged 
14–18 years were randomly recruited using a multistage, stratified, cluster sampling technique. Dietary habits and 
physical activity level were self-reported in a validated questionnaire. The prevalence of obesity was significantly 
higher among adolescents in private (26.0%) than in public schools (16.7%). The frequency of breakfast intake was 
significantly higher among adolescents in private schools, whereas French fries and sweets intake was significantly 
higher in public schools. Television viewing showed a significant interaction with school type by sex. A higher rate 
of inactivity was found among students attending private schools. Despite a slightly better overall dietary profile for 
students in private schools, they had a higher rate of overweight and obesity compared with those in public schools.
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Habitudes alimentaires et niveau d'activité physique chez les adolescents jordaniens fréquentant une école 
privée par rapport à ceux fréquentant une école publique

RÉSUMÉ La présente étude a examiné les différences dans les habitudes alimentaires et les niveaux d'activité 
physique entre les élèves des écoles publiques et ceux des écoles privées en Jordanie. Au total, 386 garçons 
et 349 filles fréquentant des établissements d'enseignement secondaires âgés de 14 à 18 ans ont été recrutés 
aléatoirement au moyen d'une technique d'échantillonnage en grappes, stratifié à plusieurs degrés. Les 
habitudes alimentaires et le niveau d'activité physique ont été autodéclarés à l'aide d'un questionnaire validé. 
La prévalence de l'obésité était significativement plus élevée chez les adolescents des écoles privées (26,0 %) 
que chez ceux des écoles publiques (16,7 %). La prise d'un petit-déjeuner était nettement plus fréquente chez 
les adolescents des écoles privées, tandis que la consommation de frites et de sucreries était beaucoup plus 
importante chez les élèves des écoles publiques. Le nombre d'heures passées à regarder la télévision était très 
différent entre les élèves des écoles privées et ceux des écoles publiques en fonction du sexe. Un taux d'inactivité 
plus élevé a été observé chez les élèves des écoles privées. En dépit du profil diététique légèrement meilleur 
des élèves des écoles privées, leurs taux de surpoids et d'obésité étaient supérieurs à ceux des écoles publiques.
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Introduction

a high prevalence of overweight and 

(1). The prev
alence of overweight among Jordanian 
male and female adolescents was found 

(2). 
Poor eating habits and physical inactiv

for obesity and other chronic diseases 
(3). Dietary and lifestyle behaviours 
of adolescents in the Middle Eastern 
countries have changed dramatically 
during the past 2 decades (1). Studies 

that the food habits of adolescents are 

thirds of Saudi adolescents consumed 

(4)

about third of them rarely ate fruits and/
or vegetables (5)
ity and a sedentary lifestyle have be
come widespread among adolescents in 

Bahraini adolescents watched television 

(5).

dietary habits and lifestyles of children 
and adolescents with socioeconomic 
status (SES) in developing countries 
(6 8)

SES because the majority of students 
enrolled in private schools come from 

(6 7). The prevalence of unhealthy 

sedentary behaviours and physical in

higher in private than public schools in 

Salameh showed that the prevalence of 

adolescent attending private schools 
(6). They attributed this to the higher 

could allow a greater adoption of un

(6). 

obesity had a significantly higher preva
lence among children attending private 
schools (7)
found that the prevalence of overweight 
(including obesity) was significantly 
higher among private schoolboys (9). 

Saudi female adolescents who attended 
public schools were more active than 
those who attended private schools 
(10).

The aim of this study was to investi
gate the differences in anthropometric 

style factors between students attending 

Methods

Sample

centre collaborative project conducted 

(11). The study protocol and 
procedures were approved by the ethics 
committee of the Jordanian Ministry of 
Education.

The participants were adolescent 
males and females selected from grades 

so that the sample proportion would be 

population proportion was assumed to 

sampling technique was used. In the 

pling procedure was used to select the 
schools. The schools were stratified 

with further stratification into public 
and private schools. Four large public 

selected. Girls and boys were selected 
from 2 private and 2 public schools. The 
selection of private and public schools 

were free from any physical deformity 
were invited to participate in the study. 

Education was directed to the schools 
to facilitate completing the validated 

dents were formally consented to be 
involved in the survey. The final sample 

schools).

Data collection
Anthropometric measurements
Body weight was measured with stu
dents wearing minimal clothing and 

using a calibrated portable scale. Height 
was measured in the full standing posi
tion without shoes and to the nearest 

was calculated as the ratio of weight 

were used to define overweight and 

(12)

2; obesity ≥ 
2
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Data analysis
The data were analysed using SPSS

insignificant (P
statistics are presented as means and 
standard error of the mean (SE) or 
proportions. Multivariate analysis of 

and school type (public and private). 

the significance between private and 

(proportions) parameters. The level of 
significance was set at P

Results

teristics and anthropometric measure

measuring tape at the level of the umbili

in cm.

Assessment of lifestyle factors
Lifestyle factors were assessed by a vali

haviours and dietary habits (11,13,14). 

used for the assessment of lifestyle fac
tors. The participants completed the 

under the supervision of their teach
ers and the research assistants. The 
physical activity questionnaire collects 

and vigorous intensity physical activi

physical activity questionnaire has been 
shown to have a high reliability and 

assessed activity in females and males 
(11,15).

The physical activity questionnaire 

activities. Physical activities were as

values based on the compendium of 
physical activity (16) and the compen
dium of physical activity for youth (17). 

Moderate intensity physical activities 

household activities and recreational 

and table tennis. Vigorous intensity 
physical activities and sports included 

physical activity. The sedentary behav
iours included questions related to 
typical daily time in hours spent viewing 

computer games or using a computer 

per day and < 2 hours per day.
Questions dealing with dietary 

habits included some healthy and un
healthy dietary habits and were related 

Table 1 Demographic and anthropometric characteristics of the study sample of Jordanian public and private schoolchildren

Variable Public schoolchildren
(n = 386)

Private schoolchildren
(n = 349)

P-valuea

Male:female ratio (%) 52.9:47.1 52.1:47.9 0.882

Age (years) [mean (SE)] 16.6 (0.95) 15.8 (0.86) 0.001

Body weight (kg) [mean (SE)] 59.1 (0.77) 62.5 (0.69) 0.038

Height (cm) [mean (SE)] 166 (0.5) 166 (0.4) 0.515

BMI [mean (SE)] 21.4 (0.22) 22.5 (0.21) 0.003

Waist circumference (cm) [mean (SE)] 77.5 (0.61) 79.3 (0.53) 0.258

Waist/height ratio (%) [mean (SE)] 46.8 (0.003) 47.7 (0.003) 0.160

Overweight or obese (%) 16.7 26.0 0.002

Overweight (%) 10.2 18.4 0.005

Obese (%) 6.5 7.6 0.005
at-test for independent samples; chi-squared test for proportions. 
BMI = body mass index; WC = waist circumference; SE = standard error. 
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grades were significantly (P

their counterparts from public schools 

higher mean body weight (P
and BMI (P
students attending private schools. The 
combined prevalence of obesity and 
overweight was significantly higher in 

compared with those in public schools 
P

was higher among the private school

students.
The results of dietary habits among 

studied Jordanian adolescents relative 

food and sweets (P

rates of consumption of most of the 

doughnuts) (P

public schools reported significantly 

(P
(P

duration and physical activity levels 
among the Jordanian adolescents 

viewing showed a significant difference 

fect (P
girls showed significant differences in 
the reported rates of vigorous inten

computer use and moderate intensity 
physical activity (P

The proportions of Jordanian ado

ity and selected dietary habits relative 

Higher rates of inactivity were found 
among students attending private 

sweets/chocolates and French fries/
potato chips (P

Discussion

The present study found a significant 
difference in the prevalence of obesity 
among adolescents in private schools 

higher among adolescents in private 

duration and physical activity levels was 
similar in both school types.

Similar results of the combined 
prevalence of overweight and obesity 
in students attending public and pri

and Bin Mohanna (7). They reported 
that the prevalence of obesity and 

ported overweight prevalence rates of 

schools respectively (9)

Table 2 Frequency of weekly consumption of selected foods among public and private schoolchildren

Food type Public schoolchildren
(n = 334)

Private schoolchildren
(n = 341)

P-value

Mean (SD) intake
(days/week)

Mean (SD) intake
(days/week)

Breakfast 3.0 (0.13) 3.5 (0.14) 0.019

Vegetables 4.3 (0.12) 4.6 (0.11) 0.137

Fruits 4.1 (0.12) 4.3 (0.12) 0.286

Milk 3.9 (0.13) 4.2 (0.12) 0.231

Sugar-sweetened drinks 5.2 (0.13) 5.1 (0.12) 0.655

Fast foods 2.3 (0.11) 2.4 (0.10) 0.253

French fries/potato chips 4.1 (0.13) 3.7 (0.13) 0.020

Cake/doughnuts 3.6 (0.13) 3.3 (0.13) 0.057

Sweets 4.6 (0.13) 4.1 (0.12) 0.002

Energy drinks 0.9 (0.10) 1.1 (0.11) 0.321

SD = standard deviation.
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prevalence of combined overweight 

chelles (18).
The current study revealed that 

and school type with the frequencies of 

not females in private schools were con
suming fast foods more frequently per 

It has been documented that regular 

some protection against weight gain 
(19)
students from private schools were re

overweight and obesity than students in 
public schools. This discrepancy can be 

with overweight (20)

et al. reported that the prevalence of 
obesity was higher among children and 

and it was higher among adolescents 

cereals (21)
private schools could be attributed to 

Table 3 Frequency of weekly consumption of selected foods among public and private schoolchildren by sex, controlling for 
age

Food type/sex Public schoolchildren Private schoolchildren

No. Mean (SE) intake 
(days/week)

No. Mean (SE) intake 
(days/week)

Breakfastb c

Males 174 3.7 (0.20) 189 3.9 (0.19)

Females 160 2.3 (0.18) 152 3.0 (0.18)

Vegetables

Males 174 4.4 (0.17) 189 4.6 (0.16)

Females 160 4.3 (0.16) 152 4.7 (0.15)

Fruitsc

Males 174 4.4 (0.18) 189 4.5 (0.16)

Females 160 3.9 (0.16) 152 4.2 (0.15)

Milkc

Males 174 4.4 (0.19) 189 4.4 (0.18)

Females 160 3.5 (0.20) 152 3.7 (0.19)

Sugar-sweetened drinksc

Males 174 5.5 (0.17) 189 5.4 (0.18)

Females 160 4.8 (0.18) 152 4.8 (0.16)

Fast foodsc,d

Males 174 2.4 (0.15) 189 2.9 (0.15)

Females 160 2.1 (0.14) 152 2.0 (0.14)

French fries/potato chips b,c

Males 174 3.8 (0.18) 189 3.5 (0.17)

Females 160 4.5 (0.19) 152 4.1 (0.18)

Cake/doughnutsc

Males 174 3.5 (0.18) 189 3.2 (0.18)

Females 160 3.8 (0.19) 152 3.6 (0.18)

Sweetsb,c,d

Males 174 4.1 (0.17) 189 4.0 (0.19)

Females 160 5.2 (0.16) 152 4.3 (0.18)

Energy drinks

Males 174 1.0 (0.15) 189 1.2 (0.14)

Females 160 0.8 (0.14) 152 0.9 (0.14)

Between-subjects effects significant at P < 0.05 for the effect of: aage, bschool type csex and dschool type by sex. 
SE = standard error.
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students in private schools (21). How

Females but not males in the public 
schools reported more frequent in

significant differences in the frequen

of private and public schools. How

chips was demonstrated in students 
of private schools than in government 

(9). 

or physical activity levels were detected 
relative to school type in the present 

physical activity and vigorous physical 

Table 4 Mean daily duration of sedentary activities and sleeping, and mean weekly amount of physical activity among public 
and private schoolchildren by sex

Activity/sex Public schoolchildren Private schoolchildren

No. Mean (SE) No. Mean (SE)

Duration of sedentary activities (h/day)

TV viewing a,d

 Males 174 3.3 (0.12) 189 3.4 (0.12)

 Females 160 3.9 (0.14) 152 3.3 (0.13)

Computer usea

 Males 174 3.1 (0.14) 189 3.3 (0.13)

 Females 160 3.3 (0.15) 152 3.1 (0.15)

Sleeping

 Males 174 5.0 (0.13) 189 5.1 (0.14)

 Females 160 5.2 (0.13) 152 4.9 (0.14)

Amount of physical activity (METs min/week)

Moderate intensity a

 Males 174 1413 (76) 189 1139 (76)

 Females 160 1062 (83) 152 1080 (81)

Vigorous intensity c

 Males 174 3388 (177) 189 3521 (176)

 Females 160 970 (193) 152 987 (188)

Total c

 Males 174 4801 (228) 189 4660 (207)

 Females 160 2031 (208) 152 2068 (222)

Between-subjects effects significant at P < 0.05 for the effect of: aage, bschool type csex and dschool type by sex. 
MET = metabolic-equivalent; SE = standard error.

activity were found to be higher among 
male students in public than in private 
schools (9). The lower level of physical 
activity in females has generally been 

(6,22,23)
of French fries and sweets was reported 

activity were found in students attend
ing private schools. This could partially 

and overweight among students attend
ing private schools.

SES in students attending private 
schools. Most of the available studies 
assessed the association between obe
sity in children and SES (low or middle 
income) in developing countries rather 
than depending on type of school. The 
validity of using attendance of private 

school or public school as an indicator 
of SES may vary from one population 
to another. Many families of high SES 
also attend public schools. Further

the situation in Jordan is different. In 

schools is highly associated with SES 
(24,25)

attending private schools may be be

than government schoolboys (9).

Limitations of the study

was used to obtain collect data from 
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part of the questionnaire concerning 
dietary habits was qualitative and no 

al design and therefore the direction of 

information provided by the present 

on lifestyle and dietary habits of Jorda
nian adolescents attending private and 
public schools.

Conclusions

obesity was found among students 

attending private schools as compared 
with students in public schools. The 

French fries and sweets were reported 
among adolescents attending public 

activity were similar among students 

showed much lower physical activ
ity compared with males. Promoting 
physical activity and health eating 
among Jordanian adolescents is rec
ommended. Future research should 

economic factors associated with obe
sity and lifestyle among adolescents in 
both types of schools.

Implications of the study
Physical inactivity and unhealthy 

ated with body weight gain and poor 

Table 5 Proportions of public and private schoolchildren who exceeded cut-off values for screen time, physical inactivity and 
consumption of selected foods

Variable (cut-off) % of children exceeding cut-off P-value

Public schoolchildren
(n = 334)

Private schoolchildren
(n = 341)

Screen time > 2 h/day 96.0 96.6 0.548

Physical inactivity (< 60 min/day) 30.6 37.4 0.030

Daily breakfast 21.1 26.2 0.108

Daily vegetables 25.3 31.2 0.447

Daily fruit 20.7 24.4 0.523

Daily milk 25.9 30.4 0.845

Sugar-sweetened drinks (> 3 days/week) 73.1 73.5 0.468

Fast food (> 3 days/week) 19.9 23.7 0.724

French fries/potato chips (> 3 days/week) 52.2 50.0 0.009

Cake/doughnuts/biscuits (> 3 days/week) 46.1 40.1 0.139

Sweets/chocolates (> 3 days/week) 64.1 57.4 0.022

Energy drinks (> 3 days/week) 9.6 12.1 0.107

health status of children and adoles

that children and adolescents who are 
physically active and consume healthy 

abnormal lipid profile. The findings 
of the present study show that private 
as well as public schools need to pay 

need for educational programmes 

importance of changing unhealthy 
behaviours and adopting healthy be
haviours for life. 

Acknowledgements

Funding:

funding this research.
Competing interests: None declared. 

References

1. Musaiger A. Food consumption patterns in Eastern Mediter-
ranean Countries. Manama, Bahrain: Arab Center for Nutri-
tion; 2011. 

2. Musaiger AO, Al-Mannai M, Tayyem R, Al-Lalla O, Ali 
EY, Kalam F, et al. Prevalence of overweight and obesity 
among adolescents in seven Arab countries: a cross-cultural 

study. J Obes. 2012;2012:981390. 10.1155/2012/981390 
PMID:23029605

3. Lobstein T, Baur L, Uauy R; IASO International Obesity 
TaskForce. Obesity in children and young people: a crisis 
in public health. Obes Rev. 2004 May;5 Suppl 1:4–104. 
PMID:15096099 



423

4. Al-Hazzaa HM, Abahussain NA, Al-Sobayel HI, Qahwaji DM, 
Musaiger AO. Lifestyle factors associated with overweight 
and obesity among Saudi adolescents. BMC Public Health. 
2012;12:354. 10.1186/1471-2458-12-354 PMID:22591544

5. Musaiger AO, Bader Z, Al-Roomi K, D’Souza R. Dietary and 
lifestyle habits amongst adolescents in Bahrain. Food Nutr Res. 
2011;55: 10.3402/fnr.v3455i3400.7122 PMID:21912533

6. Chakar H, Salameh PR. Adolescent obesity in Lebanese pri-
vate schools. Eur J Public Health. 2006 Dec;16(6):648–51. 
PMID:16698887

7. Raja’a YA, Bin Mohanna MA. Overweight and obesity among 
schoolchildren in Sana’a City, Yemen. Ann Nutr Metab. 2005 
Sep-Oct;49(5):342–5. PMID:16118485

8. Musaiger AO, Al-Hazzaa HM, Takruri HR, Mokhatar N. 
Change in nutrition and lifestyle in the Eastern Mediterra-
nean Region: health impact. J Nutr Metab. 2012;2012:436762. 
10.1155/2012/436762

9. Qureshi F, Saqib A, Hussain J. Obesity prevalence among boys 
in public and private secondary schoolchildren. Prof Med J. 
2011;18:489–93.

10. Al-Nuaim AA, Al-Nakeeb Y, Lyons M, Al-Hazzaa HM, Nevill A, 
Collins P, et al. The prevalence of physical activity and seden-
tary behaviours relative to obesity among adolescents from Al-
Ahsa, Saudi Arabia: rural versus urban variations. J Nutr Metab. 
2012; doi: 10.1155/2012/417589.  PMID:22315673

11. Al-Hazzaa HM, Al-Sobayel HI, Musaiger AO. Convergent 
validity of the Arab Teens Lifestyle Study (ATLS) physical 
activity questionnaire. Int J Environ Res Public Health. 2011 
Sep;8(9):3810–20. PMID:22016718

12. Cole TJ, Bellizzi MC, Flegal KM, Dietz WH. Establishing a stand-
ard definition for child overweight and obesity worldwide: 
international survey. BMJ. 2000 May 6;320(7244):1240–3. 
PMID:10797032

13. Al-Hazzaa HM, Al-Ahmadi M. A Self-reported questionnaire 
for the assessment of physical activity in youth 15-25 years. Arab 
J Food Nutr. 2003;4(8):279–91.

14. Al-Hazzaa HM, Musaiger AO; ATLS Research Group. Arab 
Teens Lifestyle Study (ATLS): objectives, design, methodology 
and implications. Diabetes Metab Syndr Obes. 2011;4:417–26. 
PMID:22253540>

15. Al-Ahmadi M, Al-Hazzaa HM. Validity of a self-reported ques-
tionnaire for youth 15-25 years: comparison with accelerom-
eter, pedometer and heart rate telemetry. Saudi Sports Med 
J. 2004;7:2–14. 

16. Ainsworth BE, Haskell WL, Herrmann SD, Meckes N, Bassett 
DR Jr, Tudor-Locke C, et al. 2011 Compendium of physical 
activities: a second update of codes and MET values. Med Sci 
Sports Exerc. 2011 Aug;43(8):1575–81. PMID:21681120

17. Ridley K, Ainsworth BE, Olds TS. Development of a compen-
dium of energy expenditures for youth. Int J Behav Nutr Phys 
Act. 2008;5:45. PMID:18782458

18. Bovet P, Chiolero A, Madeleine G, Paccaud F. Prevalence of 
overweight and underweight in public and private schools 
in the Seychelles. Int J Pediatr Obes. 2010 May 3;5(3):274–8. 
PMID:20184505

19. Szajewska H, Ruszczynski M. Systematic review demonstrating 
that breakfast consumption influences body weight outcomes 
in children and adolescents in Europe. Crit Rev Food Sci Nutr. 
2010 Feb;50(2):113–9. PMID:20112153

20. Rampersaud GC, Pereira MA, Girard BL, Adams J, Metzl JD. 
Breakfast habits, nutritional status, body weight, and academic 
performance in children and adolescents. J Am Diet Assoc. 
2005 May;105(5):743–60. PMID:15883552

21. Deshmukh-Taskar PR, Nicklas TA, O’Neil CE, Keast DR, Rad-
cliffe JD, Cho S. The relationship of breakfast skipping and 
type of breakfast consumption with nutrient intake and weight 
status in children and adolescents: the National Health and 
Nutrition Examination Survey 1999–2006. J Am Diet Assoc. 
2010 Jun;110(6):869–78. PMID:20497776

22. Verloigne M, Van Lippevelde W, Maes L, Yıldırım M, Chinapaw 
M, Manios Y, et al. Levels of physical activity and sedentary 
time among 10- to 12-year-old boys and girls across 5 European 
countries using accelerometers: an observational study within 
the ENERGY-project. Int J Behav Nutr Phys Act. 2012;9:34. 
PMID:22462550

23. Belcher BR, Berrigan D, Dodd KW, Emken BA, Chou CP, 
Spruijt-Metz D. Physical activity in US youth: effect of race/
ethnicity, age, gender, and weight status. Med Sci Sports Exerc. 
2010 Dec;42(12):2211–21. PMID:21084930

24. Private schools: who benefits? PISA in focus 2011/7. Paris, 
France: Organisation for Economic Co-operation and De-
velopment; 2011 (http://www.oecd.org/pisa/pisaproducts/
pisainfocus/48482894.pdf, accessed 27 March 2014).

25. Wenglinsky H. Are private high schools better academically 
than public high schools. Washington (DC): Center on Educa-
tion Policy; 2007.



EMHJ

424

FEV1 and FVC pulmonary function reference values 
among 6–18-year-old children: a multi-centre study 
in Saudi Arabia
A. Alfrayh,1 T. Khoja,2 K. Alhusain,3 S. Alshehri,3 A. Gad 4 and M. Madani 3

ABSTRACT It is important to establish lung function reference values for each population. This study aimed to 
determine the spirometric reference values for healthy Saudi Arabian children and adolescents and to derive 
prediction equations for these. A cross-sectional study was conducted among healthy schoolboys and girls 
aged 6–18 years old, selected randomly from the 6 administrative regions of Saudi Arabia. Data were collected 
by questionnaire and physical examinations including spirometry. Forced expiratory volume in 1 second (FEV1) 
and forced vital capacity (FVC) were significantly higher in males than females. Height was the anthropometric 
variable most strongly correlated with FEV1 (r = 0. 61), more so for males (r = 0.71) than females (r = 0.50). In 
males the multivariate linear regression model explained 53.9% of FEV1 and 35.1% of FVC variations. In females it 
explained 25.3% of FEV1 and 16.5% of FVC variations. All changes in R2 were statistically significant.
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Valeurs de référence de la VEMS et de la CVF chez des enfants de 6 à 18 ans : étude multicentrique en Arabie saoudite

RÉSUMÉ Il est important d'établir des valeurs de référence de la fonction respiratoire pour chaque population. La 
présente étude visait à déterminer les valeurs spirométriques de référence chez des enfants et des adolescents 
saoudiens en bonne santé et à en déduire des équations pronostiques pour ces derniers. Une étude transversale 
a été menée auprès d'écoliers et d'étudiants des deux sexes en bonne santé et âgés de 6 à 18 ans, sélectionnés 
aléatoirement dans six régions administratives d'Arabie saoudite. Des données ont été recueillies au moyen d'un 
questionnaire et d'examens cliniques, y compris la spirométrie. Le volume expiratoire maximal par seconde (VEMS) et 
la capacité vitale forcée (CVF) étaient nettement supérieurs chez les garçons que chez les filles. La taille était la variable 
anthropométrique la plus fortement corrélée au VEMS (r = 0, 61), et cette corrélation était plus forte chez les garçons 
(r = 0,71) que chez les filles (r = 0,50). Chez les garçons, le modèle de régression linéaire multivariée expliquait 53,9 % 
des variations du VEMS et 35,1 % des variations de la CVF. Chez les filles, le modèle expliquait 25,3 % des variations du 
VEMS et 16,5 % des variations de la CVF. Toutes les évolutions du R2 étaient statistiquement significatives.
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Introduction

Pulmonary function tests have been 
widely used as an objective measure 
to diagnose and follow up the course 
of therapy in lung diseases. Their in
terpretation is highly dependent on 
reference values (1 2)

widely used to estimate the degree 
of pulmonary impairment in cases of 
asthma and other obstructive lung 

lent method to monitor the progress 
of individual patients (3).

It is important to establish lung 
function reference values for each 
population (4). Lung function differs 

pending on multiple factors including 

parenchymal lung development (5). 
There are also other influences such 

direct effects on lung function (6 8).

ues of pulmonary functions tests are 
mostly based on data from European 

which vary from other populations 
in body stature and ethnic origin (9). 
Having local spirometric prediction 
equations will enhance the reliabil
ity of the evaluation of lung function 
(10). It is therefore important to es
tablish normative values relevant to 
the ethnic characteristics of the Saudi 
population.

studies among pulmonary patients or 

bia among healthy children (11 13). 

adolescents and to derive prediction 
equations for these.

Methods

Study design and sampling

conducted among normal healthy 
schoolboys and schoolgirls aged 

Three schools in each region were 
n 

schools were invited to participate in 
the study.

Data collection
Prior ethical approval and permission 
of the school health authority were 

20 pupils in the Riyadh region was 
conducted to test the data collection 
tools and feasibility of the study. The 
purpose and objective of the study 

ents by the school health medical staff 
prior to conduct of the study. The 

trained school health medical staff 

was age and anthropometric meas
urements of height in cm and weight 

medical treatment for any respira

performed by the same medical staff 

cigarettes or more per day).
Prior to performing spirom

demonstrated to each child. The pul
monary function test was conducted 
with the child in a sitting position 

reading was chosen for analysis based 

European Respiratory Society (14).
Each participant was instructed to 

the mouthpiece as hard and fast as 
he/she could. The same spirometers 
were used throughout the study and 
the tests were performed by the medi
cal staff who were introduced to the 
study and became acquainted with 
proper use at the spirometer.

Spirometers used in the study 
displayed the total valuation of lung 

Statistical analysis
The data were analysed using SPSS

proportions were used to describe the 
sample distribution across the differ
ent cities and age groups. Means and 
standard deviations (SD) were used 
to describe age and lung functions. 
Independent t
the statistical significance of the dif
ference between males and females. 
Pearson coefficient of correlation (r) 
was used to investigate the correla
tion between anthropometric vari
ables and lung functions. Multivariate 
linear regression model was used to 
produce coefficient of determination 
(R2) and prediction equations were 
developed. Since lung function data 
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tools. They are relatively simple and 

depends on reference values (15). 
Studies have demonstrated that ref
erences values based on European 
populations may not apply in other 
populations (16). Development of 

diction equations is essential to ensure 
the reliability of lung function evalua
tion (17).

The present study revealed that the 

from males and females were sig
nificantly 

Results

ticipate in the present study spirometric 

healthy schoolchildren who agreed to 

age of females was higher than males 

ences were statistically significant.

statistically significant higher in males 
than females (P
The Pearson correlation coefficients 
between the anthropometric and pul
monary function measures are shown 

correlated anthropometric variable 
r

for both males (r
(r

tion coefficients were higher for males 
than females. The same trend was also 
present in the correlation between an

r = 

were statistically significantly different 
between males and females (P

Multivariate linear regression analy
sis was done for the anthropometric 
variables and lung functions in children 

R2 were statisti
cally significant (P

tiles) increased with increases in height 
in both males and females (Figures 

Discussion

Pulmonary function tests are widely 

Table 1 Demographic characteristics of the studied sample of healthy Saudi 
Arabian children and adolescents, 2010 (n = 4526)

Characteristic Males Females Total

No. % No. % No. %

Region

 Riyadh 400 18.0 426 18.5 826 18.2

 Mecca 190 8.5 363 15.8 553 12.2

 Dammam 394 17.7 318 13.8 712 15.7

 Abha 440 19.8 419 18.2 859 19.0

 Jizan 355 15.9 420 18.3 775 17.1

 Al-Jouf 447 20.1 354 15.4 801 17.7

Age (years) a

 6–9 534 24.1 480 21.0 1014 22.5

 9–12 569 25.7 603 26.4 1172 26.0

 12–15 591 26.7 609 26.7 1200 26.7

 15–18 523 23.6 591 25.9 1114 24.8
aAge was unknown for 26 students. 

Table 2 Anthropometric and lung function variables among Saudi Arabian 
children and adolescents, 2010 

Variable Boys
(n = 2226)

Girls
(n = 2300)

P-value

Mean (SD) Mean (SD)

Age (years) 12.5 (3.4) 12.8 (3.4) 0.004

Height (cm) 145.9 (17.4) 144.5 (14.6) 0.01

Weight (kg) 44.1 (18.9) 43.3 (16.0) 0.129

FEV1 (L) 1.78 (0.75) 1.46 (0.68) < 0.001

FVC (L) 2.19 (0.98) 1.80 (0.92) < 0.001

FEV1/FVC 83.9 (17.2) 76.5 (30.9) < 0.001

SD = standard deviation; FEV1 = forced expiratory volume in 1 second; FCV = forced vital capacity.
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children (18)

(19). 
The variation in mean values as well 
prediction equations is widely accepted 

ferences (20).

males than females in the present 

males than females in all age groups 
(9)
growth pattern is different in males 

function prediction equations should 
(21). Their 

finding was in agreement with the 
present study results whereby males 
and females had 2 different prediction 

to have larger lungs per unit of stature 
and that the total number of alveoli 
was greater in males than females (22).

The relationship of anthropomet

linear models were found to be the 
best predictive equations for lung 
functions. The present study revealed 
that height was positively associated 
with reference values of pulmonary 
function in children and adolescents. 

al. in Spain found that height was the 
independent variable with the great
est predictive power for lung function 
(23)

influences the prediction equations to 

but that weight had a greater influence 
in girls (24). In Hong Kong a study 

cents has noted that the most impor
tant variable affecting the spirometric 
variables values was height (25). The 
effect of height may be attributed to the 
fact that during childhood the lungs 
increase in proportion to the increase 
in height and the increase in height 
leads to an increase in lung volume and 

Table 3 Correlation between anthropometric and pulmonary function variables 
among Saudi Arabian children and adolescents, 2010

Variable Correlation coefficient P-value

Males Females Total

FEV1

Height 0.714 0.496 0.611 < 0.001

Weight 0.647 0.330 0.500 < 0.001

Age 0.690 0.366 0.511 < 0.001

FVC

Height 0.578 0.395 0.492 < 0.001

Weight 0.520 0.256 0.396 < 0.001

Age 0.557 0.274 0.400 < 0.001

FEV1/FVC

Height 0.091 0.105 0.098 < 0.001

Weight 0.096 –0.075 –0.004 0.764

Age 0.092 0.011 0.032 0.035

FEV1 = forced expiratory volume in 1 second; FCV = forced vital capacity.

Table 4 Multiple regression analysis for lung function parameters among Saudi Arabian children and adolescents, 2010 

Dependent variable Intercept Height Weight Age R2

Males

FEV1 – 0.343 0.187 0.255 0.539

FVC –1.21 0.288 0.136 0.205 0.351

FEV1/FVC 78.45 0.001 0.063 0.046 0.010

Females

FEV1 –2.49 0.650 –0.129 –0.074 0.253

FVC –2.71 0.566 –0.109 –0.108 0.165

FEV1/FVC –30.70 0.506 –0.375 –0.135 0.080

Total

FEV1 –2.31 0.587 0.039 –0.009 0.373

FVC –2.38 0.039 0.020 –0.043 0.241

FEV1/FVC 19.51 0.377 –0.209 –0.135 0.033

FEV1 = forced expiratory volume in 1 second; FCV = forced vital capacity.
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accurately measured without the use 
of special equipment or techniques 
(26).

was one of the determinants of spiro

in India reported that age and height 

(27). Borsboom et al. studied 
the pubertal curves of ventilator func
tion and reported that age improved 
the power of prediction equations 

because it was correlated with growth 

strength of intercostal muscles (28).
The present study had some limi

tations. It only developed reference 
values for 2 lung function param

schools were selected from each city 
the number of participants was not 
equal across cities due to variations 

refusal to participate among school
children.

Conclusion

and prediction equations for Saudi 

values need to be used and tested by 

measures and including all lung func
tion parameters is recommended 
among Saudi children.

4.00
3.50
3.00
2.50
2.00
2.50
2.00
1.50
1.00
0.50
0.00

FE
V

1

110          115            120            125           130            135           140            145           150           155           160            165          170

Height (cm)

2.5th percentile 97.5th percentile

Figure 1 Forced expiratory volume in 1 second (FEV1) chart for Saudi Arabian male children aged 6–18 years old
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Figure 2 Forced expiratory volume in 1 second (FEV1) chart for Saudi Arabian female children aged 6–18 years old
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Figure 3 Forced vital capacity (FVC) chart for Saudi Arabian male children aged 6–18 years old
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Figure 4 Forced vital capacity (FVC) chart for Saudi Arabian female children aged 6–18 years old
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Childhood very severe pneumonia and meningitis-
related hospitalization and death in Yemen, before and 
after introduction of H. influenzae type b (Hib) vaccine
S.M. Banajeh,1 O. Ashoor 2 and A.S. Al-Magramy 2

ABSTRACT Haemophilus influenzae type b (Hib) vaccine was included in the Yemen immunization programme in 2005. This 
study compared the rates of very severe pneumonia and all-cause meningitis hospitalization and death, before and after 
introduction of conjugate Hib vaccine, and reports the results of the 2010 bacterial meningitis surveillance. A retrospective 
analysis was made of data collected for 2000–2010 for all children aged 2–60 months in the main children’s hospital in 
Sana’a. Compared with the pre-Hib vaccination period, the post-Hib period showed significant and impressive reductions 
in the rates of hospitalization and death for all-cause meningitis. However, hospitalization and death for very severe 
pneumonia improved only modestly, and there was evidence of a decreasing but non-significant trend indicting that very 
severe pneumonia was a non-specific endpoint with multi-etiologies (both viral and bacterial). Very severe pneumonia 
remains the leading cause of severe morbidity and death for young children, particularly those aged < 12 months.
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Hospitalisations et décès dus à une pneumonie très sévère ou à une méningite chez l'enfantau Yémen, avant 
et après l'introduction du vaccin H. influenzae de type b (Hib)

RÉSUMÉ Le vaccin contre Haemophilus influenzae type b (Hib) a été inclus dans le programme de vaccination du 
Yémen en 2005. La présente étude a comparé les taux d'hospitalisation et de décès dus à une pneumonie très 
sévère et à une méningite toutes causes confondues, avant et après l'introduction du vaccin Hib conjugué ; elle a 
par ailleurs présenté les résultats de la surveillance de la méningite bactérienne de 2010. Une analyse rétrospective 
a été menée afin de recueillir des données sur la période de 2000 à 2010 pour tous les enfants âgés de 2 à 60 mois 
dans le grand hôpital pour enfants de Sanaa. Par rapport à la période précédant la vaccination par le Hib, la période 
suivant cette dernière a présenté des réductions significatives et remarquables dans les taux d'hospitalisation et de 
décès pour méningite toutes causes confondues. Toutefois, les taux d'hospitalisation et de décès pour pneumonie 
très sévère n'ont diminué que modestement. Des éléments montrent certes une tendance à la baisse, mais non 
significative, et indiquent que la pneumonie très sévère n'était pas un critère d'évaluation spécifique lorsque les 
étiologies étaient multiples (à la fois virale et bactérienne). La pneumonie très sévère reste la cause principale de 
morbidité sévère et de décès chez le jeune enfant, notamment chez l'enfant de moins de 12 mois.
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Introduction

Haemophilus influenzae type b (Hib) 
is an important cause of meningitis 

old (1)

should include Hib vaccine in their na

measure the impact of the vaccine on 
the burden of the disease (2,3). Studies 
from many developing countries have 
reported significant progress towards 
almost total elimination of invasive 

of vaccination (4–6). In the Eastern 

in Morocco reported that the intro
duction of Hib vaccine reduced Hib 

(7). Hib vaccine was 

confirmed meningitis (6,8)
tal laboratory data showed a significant 
reduction in suspected bacterial menin

(9,10).
The effect of Hib vaccine on radi

(1–13).
the majority of cases were of mild to 

severe lobar pneumonia. That study 
suggested that the effect of Hib vac
cine on pneumonia severity needs in
vestigation (11)
review of the literature on the effect of 

morbidity and mortality of childhood 
pneumonia reported a summary effect 

(14)
defined very severe pneumonia was re

may have both viral and bacterial etiol
ogy and some may have concomitant 
meningitis (15).

duction of Hib vaccine reduces the 
prevalence of very severe pneumonia 

be unreliable and suboptimal and where 
most affected children may have attend

troduction of Hib vaccine as part of 

given in combination with diphtheria/
polio/tetanus and hepatitis B vaccine. 
Three doses of the combined vaccines 

pneumococcal vaccine was included in 

and rotavirus vaccine was introduced 

death and to compare the inpatient 

bacterial meningitis surveillance in 

introduction of Hib vaccine.

Methods

Study setting and background

which is the main paediatric hospital 

both primary and secondary care to 
the urban and rural population of 

and radiology services. The hospital 

beds) and a paediatric surgical ward 
(22 beds). The coverage rate of Hib 

areas and the national coverage rate 

Case management

who attend the emergency unit with 
clinically very severe pneumonia and 
those attending with clinical features 
of meningitis are usually assessed by 

venous line is usually established and 
blood is usually collected for full blood 

very severe pneumonia is also done 
routinely. For children with suspected 

not contraindicated) is usually per

samples are usually sent for cell count 

ally done in the hospital when reagents 
and facilities are available or samples 
are immediately sent to private labo
ratories adjacent to the hospital when 
facilities are not available. If parents are 

samples have been investigated in the 

Gram stained or cultured respectively 
(see data in the Results) indicating 
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Definitions
The clinical definition of very severe 
pneumonia used at this hospital is 

or not alert. The clinical definition of 
meningitis is fever of sudden onset with 
one or more one of the following rel

bulging anterior fontanel in children 

ance and/or purpuric rash. 

Pre-/post-Hib vaccination study

the data according to age group and 

with severe gastroenteritis and dehydra
tion were also included in the study 
analysis as a control group. Patients 
were divided into 2 groups related to 
the year of Hib vaccine introduction 

that these services are still suboptimal. 

usually started with intravenous am

supplementation via nasal catheter 

pected meningitis are usually started 

generation cephalosporin.

Bacterial meningitis surveillance

been a major site of the bacterial men

with technical and financial support 

results only occasionally report the 
results of Gram stain of organisms 

tination to detect bacterial antigen 

no growth. Most children with very 
severe pneumonia or suspected men
ingitis have usually been on oral or 
parenteral antibiotics for several days 
before attending the emergency unit.

Study design

data collected in special forms designed 

who attended the outpatient clinics 

emergency unit and were the basis of 

meningitis were included in the active 
surveillance reported here.

Data collection
Data collection at the hospital
Information recorded for each hospi

for each inpatient paediatric ward are 
obtained from the records and statis
tics unit. Information on the causes of 

tions of each age group are obtained 

are collected using proforma datasheets 
Excel 

spreadsheets.

Table 1 Vaccine coverage rate of dose 3 of conjugate Haemophilus influenzae type b (Hib) vaccination among children aged 
< 12 months in Sana’a city and rural Sana’a and the estimated national coverage rate 2006–2010

Area/variable 2006 2007 2008 2009 2010

Sana’a city a

 Vaccinated population (no.) 50 088 55 178 57 343 59 892 66 107

 Target population (no.) 55 869 59 529 62 833 66 231 70 001

 Coverage rate (%) 90 93 91 90 94

Rural Sana’a a

 Vaccinated population (no.) 24 800 27 336 28 086 27 009 28 806

 Target population (no.) 28 169 29 851 30 835 31 602 32 126

 Coverage rate (%) 88 92 91 85 90

Estimated national coverageb (%) 85 87 87 86 87
aSource: Annual statistics reports 2006–10, Ministry of Public Health and Population, Yemen. 
bSource: Yemen. Estimates of national immunization coverage: 2010 revision (30).
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Bacterial meningitis surveillance

Excel spreadsheets. Information for each 
child with suspected clinical meningi

and treatments (oral or parenteral anti

recommended surveillance standard 
for case identification of bacterial men
ingitis (16)

was purulent (cloudy and/or cell count 

positive results can rapidly provide 
evidence of bacterial meningitis even if 
culture fails (16)
tests were available. The outcome of a 
child in the surveillance was defined as 
alive and well on discharge or treatment 
failure (death or developed neurologi
cal complication).

Ethical considerations
Because the data were obtained retro

none of the parents were interviewed 
and none of the children were followed 

ethical approval was not needed for 

duct this study was obtained from the 

Data management and 
statistical analysis
Summary data of each calendar year 

SPSS 

ated include counts of total number 

months subgroups) for both hospi

discharge or dead) were also analysed. 
No etiological diagnosis was avail

compare proportions in the 2 periods 

compared the median and interquar

percentage of median difference with 

For this analysis we used simple binary 

tion. The sum of each subgroup and 
the proportion who died (case fatality) 
was the binary variable (event: death). 

included as a predictor factor. 

analysis of the bacterial meningitis sur

we compared the unvaccinated with 
those vaccinated in terms of 2 main out

(probable bacterial meningitis) and 
treatment outcome on discharge: alive 

or neurological complications). The 

P

was performed using Minitab

Results

Rate of hospitalization in the 
pre- and post-Hib periods

spectively. The proportion of cases for 

respectively.

statistically significant median reduc

 (P

 (P

severe pneumonia were statistically 

 respectively; and for 
meningitis the reductions were sig

 and 

 respectively for the same age 

Rate of inpatient death in the 
pre- and post-Hib periods

of very severe pneumonia death showed 

a modest reduction but not statistically 

death rate was significantly reduced 
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the median reductions for very severe 

magnitude of the reduction was clini
cally important. Significant reductions 

median reduction was not significant 

period for very severe pneumonia and 

Epidemiology of bacterial 
meningitis in 2010

suspected bacterial meningitis recorded 

(probable bacterial meningitis) was 

the unvaccinated compared with the 

n

treated group (n

Gram staining was performed in 

Strep-
tococcus pneumoniae) were reported in 

bacilli (H. influenzae) was recorded 
in the vaccinated group. There were 

of neurological complications among 

neurological complications among the 
vaccinated children.

Binary logistic regression analysis 

with the vaccinated group as the refer
ence. The unvaccinated group had a 
statistically significant higher propor

P

cal complications) among the unvac

significantly higher compared with the 

P 

Discussion

defined very severe pneumonia and 

vaccine introduction is reported for 

cally significant decline in the number of 

impact of this intervention. The decline 
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of the introduction of Hib vaccine.

point that can be caused by multiple 
pathogens of bacterial or viral origin. 

to identify and there is no sensitive and 

pneumonia death.
The significant reduction in the 

very severe pneumonia among those 

duction) was mainly due to the statisti
cally significant median reduction of 

There was no concomitant statistical 
significant reduction in the rate of very 

in death was clinically important even 

magnitude of the impact of Hib vac
cine on clinically important outcomes 
should be considered (17).

age group may indicate that H. influenzae 

pital was one of the sites of the Severe 

Table 3 Pre- and post-Hib Haemophilus influenzae type b vaccination period: case fatality rate of hospitalized children by 
cause and age groups

Variable Case fatality rate Coefficient (SE) OR (95% CI) P-value

No. %

Very severe pneumonia

All ages

 Pre-Hib 171/5451 3.14 1
0.004

 Post-Hib 76/3832 1.98 –0.47 (0.14) 0.62 (0.48 to 0.82)

Age < 12 months

 Pre-Hib 136/3867 3.52 1
0.004

 Post-Hib 73/3119 2.34 –0.42 (0.18) 0.66 (0.49 to 0.88)

Age ≥ 12 months

 Pre-Hib 35/1584 2.21 1
0.005

 Post-Hib 3/713 0.42 –1.68 (0.60) 0.19 (0.06 to 0.61)

All-cause meningitis

All ages

 Pre-Hib 128/1336 9.58 1
< 0.001

 Post-Hib 37/944 3.92 –0.96 (0.19) 0.38 (0.26 to 0.56)

Age < 12 months

 Pre-Hib 90/1010 8.91 1
0.004

 Post-Hib 35/686 5.10 –0.60 (0.21) 0.55 (0.37 to 0.82)

Age ≥ 12 months

 Pre-Hib 38/326 11.7 1
< 0.001

 Post-Hib 2/258 0.78 –2.83 (0.73) 0.06 (0.01 to 0.25)

All-cause dehydrating diarrhoea

All ages

 Pre-Hib 146/3407 4.29 1
1.00

 Post-Hib 108/2520 4.29 0.0001 (0.13) 1.00 (0.78 to 1.29)

Age < 12 months

 Pre-Hib 112/2474 4.53 1
0.87

 Post-Hib 84/1900 4.42 –0.03 (0.19) 0.98 (0.73 to 1.30)

Age ≥ 12 months

 Pre-Hib 34/933 3.64 1
0.82

 Post-Hib 24/620 3.87 0.06 (0.27) 1.10 (0.63 to 1.81)

SE = standard error; IRQ = interquartile range; OR = odds ratio; CI = confidence interval.
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Staph. 
aureus (n
mon organism isolated (18). Blood 
cultures of the very severe pneumonia 
cohort (n

Staph. aureus isolates 

were isolated from children aged < 

Staph. aureus may be 

from India reported that the most 
common bacterial pathogen isolated 
from blood/pleural fluid cultures in 
cases of childhood pneumonia was 
Staph. aureus among children aged < 

(19)
that Hib vaccine was associated with 

reduction in pneumonia mortality 
(20)
of modest reductions in very severe 

Hib vaccine introduction are further 
supported in a recent analysis of data 

(21). In that 

Table 4 Al-Sabeen Hospital bacterial meningitis surveillance data: 2010 

Variable Not vaccinated Vaccination status 
N/R

Vaccinated Total

(n = 87) (n = 17) (n = 201) (n = 305)

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

Sex

 Males 57 66 10 59 122 61 189 62

 Females 30 34 7 41 79 39 116 38

Age group (months)

 < 12 76 87 14 82 164 82 254 83

 ≥ 12 11 13 3 18 37 18 51 17

Previous antibiotics

 No 5 6 0 22 11 27 9

 Yes 81 93 14 82 174 87 269 88

 N/R 1 1 3 18 5 2 9 3

Purulent CSFa

 Yes 27 31 3 18 23 11 53 17

Gram stain done

 Yes 40 46 12 71 95 47 147 48

Gram stain result

 Gram negative 29 73 11 92 83 87 123 84

 Gram negative coccobacilli 0 0 0 0 1 < 1 1 < 1

 Gram positive cocci pairs 11 13 1 6 10 5 22 7

CSF culture done

 Yes 53 61 13 76 66 199 65

CSF culture results t

 Haemophilus influenzae type b 0 0 0 0 1 < 1 0 0

 Streptococcus pneumoniae 0 0 0 0 1 < 1 0 0

Outcome

 Alive 79 91 17 100 197 98 293 96

 Treatment failure 8 9 0 0 4 2 12 4
aCloudy cerebrospinal fluid and/or cell count ≥ 100/mm³. 
N/R = not recorded.
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severe morbidity due to acute lower 

increase) (21).
Pneumococcal vaccine was intro

cal vaccine may result in a significant 

reduction in severe pneumonia and 

pneumonia mortality (20). Decline in 

due to the 2 vaccines could result 
in an increase of pneumonia due to 
Staph. aureus

cine interventions alone may not sig
nificantly reduce the burden of severe 
pneumonia morbidity and mortality at 
both the community and health facil
ity level. Interventions that reduce the 

solid fuels in the house and crowding 
at the community level (20,21) need 

antibiotic supplies and early/easy ac
cess to health facilities are also crucial. 

to achieve a dramatic reduction in se
vere pneumonia morbidity and mor
tality (20,21).

cine in Kenya reduced the incidence 

(22)

health facilities remained unchanged 

across the study sites (23). How

Hib vaccine introduction in a single 

reductions in very severe pneumonia 

study are due to improvements in 

This study had several limitations. 

spective and obtained from a single 

Hospital is the major paediatric health 

with reasonably accurate information 

countries have shown good agreement 
with community findings regarding 
causes of childhood deaths (24)
our study data may be sufficient to 
reflect the disease burden at the com
munity level.

were not included in the study due to 

teritis are generally similar to those for 
very severe pneumonia and meningitis. 

vaccination and severe gastroenteritis 
indicates an absence of major bias. 
Veirum et al. reported good consist

factors having the same direction of 

tors for mortality at both hospital and 
community levels (25).

inpatient data about childhood death 

an important tool to provide robust 

fractions (26)
Hospital bacterial meningitis sentinel 

agglutination testing was not available 
to detect possible bacterial pathogens. 

the children with suspected meningitis 
were on antibiotics prior to hospital 

laboratory services remain suboptimal. 
H. influenzae 

identified by Gram stain compared 
with 22 of Strep. pneumoniae among 

a strong impact of the Hib vaccine 
in the catchment areas. Meningitis 
hospital data were reported to be simi

represent that in the community (27). 

suspected bacterial meningitis prior to 

been reported to be a more useful and 

gens with a high sensitivity and speci

(28)
showed that unvaccinated children are 

nent neurological complications.

rial surveillance and therefore could 
not have affected our findings. Lewis 
et al. reported that the proportion of 

during the same period the number of 
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Case management of childhood tuberculosis in 
children’s hospitals in Khartoum
T. Osman 1 and A. El Sony 2

ABSTRACT No published information is available on the case management of childhood tuberculosis (TB) in 
Sudan. The aim of this study was to describe the case management of childhood TB in 4 children’s hospitals in 
Khartoum State, Sudan. Data on 467 children aged 0–14 years registered in 2009 were collected from patient 
records; 52.9% males and 53.0% aged 5–14 years. Most cases were registered as new cases (89.5%) and most 
had pulmonary TB (72.4%). Of all cases, 31.0% had sputum smear microscopy done, 35.8% had X-ray and none 
had a record of being culture confirmed. Category III regimen was given to 58.5%. Reported outcomes were: 
cured (1.5%), completed treatment (14.6%), transferred out (13.1%), default (17.3%), death (4.3%) and treatment 
failure (0.6%). Age was significantly associated with treatment outcome, while sex, type of patient, site of TB and 
treatment category were not significant. Case management of childhood TB is suboptimal in this region.
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Prise en charge des cas de tuberculose chez l'enfant à l'hôpital pour enfants de Khartoum

RÉSUMÉ Il n'y a pas d'informations publiées sur la prise en charge de la tuberculose chez l'enfant au Soudan. 
L'objectif de la présente étude était de décrire la prise en charge de la tuberculose chez l'enfant dans quatre 
hôpitaux pour enfants de l'État de Khartoum (Soudan). Les données de 467 enfants âgés de 0 à 14 ans enregistrées 
en 2009 ont été recueillies à partir de leurs dossiers médicaux ; 52,9 % étaient des garçons et 53,0 % étaient 
âgés de 5 à 14 ans. La plupart des cas étaient enregistrés comme des nouveaux cas (89,5 %) et la majorité était 
atteinte de tuberculose pulmonaire (72,4 %). Sur l'ensemble des cas étudiés, 31,0 % avaient fait l'objet d'examens 
microscopiques de frottis d'expectoration, 35,8 % avaient été soumis une radiographie mais aucun cas n'avait 
été confirmé par culture en laboratoire. Un traitement de catégorie III a été administré à 58,5 % d'entre eux. 
Les résultats recueillis étaient les suivants : guérison (1,5 %), traitement achevé (14,6 %), réorientation (13,1 %), 
abandon du traitement (17,3 %), décès (4,3 %) et échec du traitement (0,6 %). L'âge était significativement associé 
à l'issue du traitement, tandis que le sexe, le type de patient, le site de la tuberculose et la catégorie du traitement 
ne l'étaient pas. La prise en charge de la tuberculose chez l'enfant n'est pas optimale dans cette région.
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Introduction

and adults than any other single 
infectious disease in the world (1). It 

(2).

ity and mortality in children (3). There 

(4). Estimates 
of disease burden suggest that children 

(5,6)
cases that occur in children is highly var
iable across different countries and may 

(4–8). 

its impact on the health of children are 
(9). In 

(5). 

demic (6).

in the Eastern Mediterranean Region 
(10)
is lagging behind in progress towards 
achieving the Millennium Develop
ment Goals (11)

(2).

screening of children who are contacts 

assessment if these tests are not avail

the full routine diagnostic procedures 

confirmation of specimens by micros

treatment (according to diagnostic 

(12).
There are no published articles on 

agement and treatment outcomes for 

childhood malnutrition and diagnostic 
challenges for case ascertainment all 
provide a setting for suboptimal child

of this cohort review was to describe 

Khartoum.

Methods

Design and setting
This was a retrospective cohort re

received treatment from January to 

reviewed. The guidelines for manage

National manual for the management of 
childhood tuberculosis in Sudan (12). The 

management guidelines that follow the 

Guidance for 

national tuberculosis programmes on the 
management of tuberculosis in children 
(13).

and registered for treatment at chil

supervised by the paediatricians and 

gress on management. The study was 

Data collection and analysis

and treatment cards. The primary varia
bles of interest as defined by the national 

outcome. The secondary variables of 

HIV status.
The data were recorded in a special

tient data for the variable were recorded 

Definitions
The definitions used were in line with 

definitions (13).

declared cured or whose treatment 
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respectively; there was no record of the 

not be determined whether the correct 
category of regimen was administered. 
The median duration of treatment was 

Treatment outcomes
Information on treatment outcome was 

completed treatment. The unfavour
able treatment outcomes were: default 

cases recorded as transferred out. The 
duration of treatment was defined for 

outcome.

TB/HIV

regimen and had no record of receiv

was transferred out.

Association between 
children's characteristics and 
treatment outcomes

outcomes and whether they were fa

tions between treatment outcome with 

(P P P P 

service and is now found to be spu

been received for treatment into a 

another unit where s/he had been 
registered).

having defaulted.

occasion.

who has completed treatment but 
who does not meet the criteria to 
be classified as cured or treatment 
failure.

was interrupted for 2 consecutive 
months or more.

son during the course of treatment.

been transferred to another recording 
and reporting unit and for whom the 

Ethical considerations
The protocol was reviewed and granted 
clearance by the ethics committee of 
the Khartoum State Ministry of Health 

toum State. Final consent was obtained 

not required from parents as this study 
involved a review of records.

Data analysis
The data were analysed using SPSS for 

analysis and calculation of proportions 

comparison of categorical data. Statisti
cal significance was defined as P
The statistical power of the study was 

Results

Characteristics of children 
with TB
Age and sex characteristics

clinical characteristics of children with 

months [interquartile range (IQR) 

Childhood TB characteristics

were not recorded. Radiography results 

None of the cases had any record of cul
ture being done. Pretreatment weight 
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P = 0.002).

Discussion

outcomes and case management of 

Sudan. It was a review of management 

the effectiveness of the management 

cians. The study highlights pertinent 

For comparisons with other stud
ies we searched the literature with a 

Eastern Mediterranean Region to con

Google Scholar to identify the freely 

ences on the subject matter. The oldest 
reference was from 2002.

Reporting and recording

standard case management allow for 
valid assessment of the quality of case 
management. These are: pretreatment 

regimen were adequate but there were 

Table 1 Demographic and clinical characteristics of children with tuberculosis (TB) 
(n = 467)

Variable No. %

Demographic characteristics

Age (years)

 0–4 218 46.7

 5–14 246 52.7

 Unknown 3 0.6

Sex

 Male 247 52.9

Female 220 47.1

TB characteristics

Type of patient

 New 418 89.5

 Relapsed 5 1.1

 Transferred in 13 2.8

 Treatment after default 9 1.9

 Other 1 0.2

 Unknown 21 4.5

Site of TB

 Pulmonary TB

    Smear-positive 31 9.2

    Smear-negative 88 26.0

 Unknown 219 64.8

 Extrapulmonary TB 128 27.4

 Unknown 1 0.2

Investigations

Smear microscopy

 Done 145 31.0

 Unknown 322 69.0

Radiography

 Positive 140 30.0

 Negative 27 5.8

 Unknown 300 64.2

Culture

 Unknown 467 100.0

Pretreatment weight measurement

 Recorded 285 61.0

 Not recorded 182 39.0

Treatment

Treatment category

 I 170 36.4

 II 15 3.2

 III 273 58.5

 Unknown 9 1.9

Category regimen

 As recommended 200 42.8

 Not as recommended 34 7.3

 Unknown 233 49.9
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inadequacies in reporting of pretreat

treatment outcomes. The recording 
and reporting system identifies pa
tients who are failing therapy (14). In
adequacies in recording and reporting 

larly with regards to treatment out
comes (15,16). Inadequate reporting 
of weight raises ethical concerns. For 

have had inappropriate and low drug 
dosages (8)
response to treatment. Pretreatment 
weight measurement is important 
and should be common practice in 

treatment in children is frequently not 
reported. The highest reported rate for 
not reporting treatment outcome was 

(17). This may reflect 
unfamiliarity with the recording and 

or poor level of commitment by prac

ence (17).
Because of poor recording of the 

date of symptoms and date of initia

measure the total delay in initiating 

would have resulted in prolonged total 
delay in treatment initiation in a major 
proportion of the cohort. Diagnostic 
delay increases the severity of infec

prolonged infectivity in the community 
and leads to higher mortality (18,19). 

delayed treatment include service fac

ences in differential diagnoses between 
physicians reflecting varying degrees 
in clinical suspicion); living far from a 
diagnostic and/or treatment facility; 
individual variations in the perception 

of disease; and recall bias leading to 
poor measurement of date of onset of 
symptoms (20,21).

Most childhood cases are new 
cases and are therefore given category 
I and III treatment regimens. In this 
cohort we attempted to determine 
whether each case received the correct 
category regimen. The correct regimen 
was determined if the following were 

type of patient and smear result on 
diagnosis. Because of inadequacies in 
reporting and recording in almost half 
the cases it could not be determined if 

of the cases the correct regimen was 

reported on the proportion of children 
who received the correct regimen.

Recording and reporting of dates 
of treatment initiation and comple
tion was mostly inadequate. The 
duration of treatment was measured 

the dates of treatment initiation and 
completion were recorded. It was ob
served that some cases had received 
less than the recommended duration 

treatment. The reasons for receiving 
less than the recommend duration 
of treatment are unclear. It can be 
postulated that those with a longer 
duration of treatment had more se
vere disease or were receiving treat
ment on an irregular basis. The factors 
for prolonged treatment should be 
investigated. The median duration of 

than the median duration reported 

outcome was treatment completion 
with the treatment regimen for new 
cases (22).

Table 1 Demographic and clinical characteristics of children with tuberculosis (TB) 
(n = 467) (concluded)

Variable No. %

Treatment outcome

 Cured 7 1.5

 Completed treatment 68 14.6

 Failure 3 0.6

 Died 20 4.3

 Default 81 17.3

 Transferred out 61 13.1

 Unknown 227 48.6

TB/HIV

HIV counselling

 Yes 24 5.1

 Unknown 443 94.9

HIV testing

 Yes 57 12.2

 Unknown 410 87.8

HIV status

 Seropositive 2 0.4

 Seronegative 39 8.4

 Unknown 426 91.2
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Sputum microscopy, radiology 
and culture

ods is reported in both underdeveloped 
and developed regions (17,23,24). The 

be helpful in detecting changes sugges

tionally (17)

(25). Pos

microbiological confirmation include 

confirmed cases and different spectra of 
disease or difficulties in obtaining speci

infants (26). It could also be related to 
less aggressive investigation in child

(26).

(5)

ity of children had no record of spu

had a record of culture done for micro

(6)

(9)

microscopy and radiography would 
be routinely conducted. In more than 

tion of radiography. Diagnostic mis

(22). This may 
lead to misclassifying the case under the 

tion and on a presumptive basis in the 
absence of bacteriological confirmation 
(8,23).

Treatment outcomes

outcomes in general (13). The propor
tion of children with successful out
come is an indicator of the quality of 

of unfavourable outcomes and failure 
to report outcomes in a significant pro
portion of cases is a reflection of poor 
case management. The reasons for this 

that case management can be affected 

(16). The overall success rate in our 

lower than rates reported from other 
countries (23,28). It is also lower than 

(10). Favourable outcomes among chil
dren have been reported to range from 

(8,15,22,23,29,30).

had the duration of treatment defined. 
The high default rate is above the East
ern Mediterranean Region estimate of 

(28)

patients abandoned treatment because 
they were living far from the hospitals or 
were referred from distant regions. This 

out rate. There is a need to identify the 
determinants of default and ways to 
improve it. In this cohort older children 
had significantly more favourable out

Table 2 Association of children’s demographic and clinical characteristics with 
tuberculosis (TB) treatment outcomes

Variable Favourable outcome Unfavourable 
outcome

P-value

No. % No. %

Sex

Male 39 42.2 53 57.6
0.891

Female 36 41.4 51 58.6

Age (years)

0–4 26 30.2 60 69.8
0.002

5–14 49 52.7 44 47.3

Type of patient

New case 68 43.3 89 56.7
0.306

Other 7 31.8 15 68.2

Site of TB

Pulmonary TB 52 38.5 83 61.5
0.108

Extrapulmonary TB 23 52.3 21 47.7

Treatment category

I 13 56.5 10 43.5

0.298II 2 33.3 4 66.7

III 60 40.0 90 60.0
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years and under (5,6,8,15).

TB/HIV

world (31). The coinfection rate among 

settings (6)

(32). Sudan is the country most affected 

epidemic with HIV prevalence more 

(11). Programme guidance for 

is no record that HIV testing was done 

2 cases were HIV positive out of the 

patients were tested for HIV in Sudan 

(2)

(2). This indicates 

ate the association between HIV status 
and treatment outcome because of the 
small number of HIV positive cases.

The strengths of this study is that 
it is the first study in Sudan to provide 

gaps in standard case management of 

were that the study was retrospective 
in nature; the results cannot be general

ings are valid only to management of 

is potential information bias and di
agnostic misclassification bias due to 

ing countries have presented findings 

(8,15,17,22,23,25).

from information recorded in files to 

treatment outcomes. Inadequacies in 

tion of diagnostic investigations and 
poor treatment outcomes indicated 
suboptimal case management of child

The implications are failure to achieve 

diatricians have an important public 
health responsibility for treating child

be effective collaboration between the 

to district hospitals and below. Decen

of local circumstances. Improving case 
management requires that all children 

standard treatment regimens and re
ceive proper supervision for adherence 
to treatment. Proper reporting and 
recording is critical and needs to be 
enforced as it improves the standard of 
care and allows for accurate systematic 

to investigate barriers to standard case 
management and factors contributing 
to suboptimal management and to 
develop strategies for improvement of 

pitals. The ultimate goal is to have a 
programme following standard case 
management guidelines at both clinical 
and programme level.
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Qualitative adaptation of child behaviour problem 
instruments in a developing-country setting
B. Khan 1 and B.I. Avan 2

ABSTRACT A key barrier to epidemiological research on child behaviour problems in developing countries is the 
lack of culturally relevant, internationally recognized psychometric instruments. This paper proposes a model for the 
qualitative adaptation of psychometric instruments in developing-country settings and presents a case study of the 
adaptation of 3 internationally recognized instruments in Pakistan: the Child Behavior Checklist, the Youth Self-Report 
and the Teacher’s Report Form. This model encompassed a systematic procedure with 6 distinct phases to minimize 
bias and ensure equivalence with the original instruments: selection, deliberation, alteration, feasibility, testing and 
formal approval. The process was conducted in collaboration with the instruments’ developer. A multidisciplinary 
working group of experts identified equivalence issues and suggested modifications. Focus group discussions with 
informants highlighted comprehension issues. Subsequently modified instruments were thoroughly tested. Finally, 
the instruments’ developer approval further validated the qualitative adaptation. The study proposes a rigorous and 
systematic model to effectively achieve cultural adaptation of psychometric instruments.
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Adaptation qualitative des instruments mesurant les problèmes comportementaux chez l'enfant dans un 
contexte de pays en développement

RÉSUMÉ Le manque d'instruments psychométriques internationalement reconnus et culturellement adaptés 
représente un obstacle majeur à la recherche épidémiologique sur les problèmes comportementaux chez l'enfant 
dans les pays en développement. Le présent article propose un modèle pour l'adaptation qualitative d'instruments 
psychométriques au contexte des pays en développement et présente une étude de cas sur l'adaptation au Pakistan 
de trois instruments internationalement reconnus : la liste de contrôle du comportement des enfants (Child Behavior 
Checklist), l'auto-évaluation des jeunes (Youth Self-Report) et le rapport d'évaluation de l'enseignant (Teacher's Report 
Form). Le modèle comprenait une méthode systhématique en six phases distinctes visant à réduire au minimum les 
biais et à garantir l'équivalence avec les instruments originaux : sélection, délibération, modification, faisabilité, test et 
approbation formelle. La méthode a été utilisée en collaboration avec le concepteur des instruments. Un groupe de 
travail pluridisciplinaire composé d'experts a identifié les problèmes d'équivalence puis a suggéré des modifications. 
Des discussions entre les groupes thématiques et les informateurs ont permis de mettre en évidence les problèmes 
de compréhension. Les instruments modifiés ont ultérieurement été entièrement testés. Enfin, l'approbation du 
concepteur des instruments a aussi permis de valider l'adaptation qualitative. L'étude propose un modèle rigoureux 
et complet permettant d'obtenir une adaptation culturelle efficace des instruments psychométriques.
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Introduction

Behaviour and emotional problems in 
children are becoming a globally impor
tant public health issue (1–3). Behaviour 

consequences (4–7); early detection of 

tion (1). Epidemiological studies show 
that the prevalence of childhood behav

although most of this evidence comes 
from developed countries (8–14). 

evidence in developing countries is the 
unavailability of culturally and scien
tifically adapted instruments (15) to 
measure the burden of problems and to 

instrument relevant to a culture that 
is different from the one for which it 
was originally developed. It limits any 
partiality and unfairness of the tool with 

construct are unfamiliar to people; and 

items is either poor or ambiguous or 
may not be culturally acceptable (16).

which is a qualitative judgemental pro

of adaptations have been done to ensure 
methodological equivalence with the 
original version of the instrument (17). 
The definitions which Flaherty et al. 

suggested (18)
Both qualitative and quantitative pro
cesses of adaptation are important and 
have their distinct methods of valida
tion and ensuring scientific soundness. 

edence in adaptation of an instrument 
to a new culture or setting.

The adaptation of psychometric 
instruments to developing country set
tings is particularly challenging due 

subject (19,20) and the general reluc
tance of the community to participate in 
research. There has been little research 
done to highlight such challenges and 
to suggest an adaptation procedure for 

cerning instruments related to child 

tematic process of qualitative adapta

behaviour problems instruments in a 

to highlight the challenges faced during 
this process and to propose a logical 
model to attain a qualitative adaptation 
of psychometric instruments.

Methods

Measures
The tools selected for qualitative adapta

(21)

originally developed in the United 

used to measure child behaviour prob

gold standard for research and clinical 
(22). They have been translated 

developed and developing countries 
and have been used in more than 7000 
international studies (23). They provide 

from different informants in different 
settings.

ment for children to report their emo

ability items) and competencies (20 

competence (20 items) and problem 

items related to academic and adaptive 

emotional problems and are measured 

Study setting and participants
The adaptation process was carried 

representing all parts of the country. 
The study data were collected through 

Table 1 Definitions of various types of methodological equivalences for adaptation of an instrument

Type of equivalence Definition

Conceptual equivalence Measuring construct cross-culturally

Content equivalence Ensuring item relevance in another culture

Semantic equivalence Maintaining the meaning of items as given in original instrument

Technical equivalence Ensuring reduction in method bias in the adapted instrument
Criterion equivalence Assessing the ability of the instrument to discriminate between cases and non-cases (i.e. a 

quantitative assessment achieved via statistical processes)

Source: Flaherty JA, Gaviria FM, Pathak D, Mitchell T, Wintrob R, Richman JA, et al. (18).
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spective departments. The final group 

and bilingual linguistics in Urdu and 
English

Phases II, III & IV: Deliberation, al-
teration and feasibility–iterative pro-
cesses

group started deliberating on the suit

modifications in the provisional Urdu 
translations and moving on to altera
tions by suggesting suitable modifica

ants and the whole cycle was revised to 

The adaptation process also includ
ed a translation team and a field research 
team. The multidisciplinary translators 
were primarily involved in the alteration 

tion of the instruments but were also 
part of the final deliberation and itera

ing the feasibility of the instruments in 
FGDs with informants and conducting 
a final test. Many rounds of meetings 
and FGDs followed as described below.

1st meeting with working group: 
ascertain the cultural suitability of the 

a consensus was reached about the nec

members were given a copy of the orig
inal English version and provisional 

specify agreement/disagreement about 
correctness of translations and sugges

focus group discussions (FGDs) and 
final testing out. The study was done in 

schools serving pupils of all socioeco

of future studies or interventions based 
on the adapted instruments.

member schools that had both primary 
and secondary education curricula to 

was operationally defined as those 
schools in which male and female 
children study in the same classroom. 

education schools was that the future 
empirical studies based on the adapted 

culturally where schools provide equal 
opportunities to male and female chil
dren to study. Five schools showed an 

considering the qualitative nature of the 
study 2 schools were randomly selected 

of the schools were selected for the 2nd 
round of testing.

Participants (i.e. the informants of 
the study) were purposefully selected 
and comprised schoolchildren aged 

sion to involve mothers participating 

fathers was based on discussion with the 

tives and heads of member schools. The 
reason for inclusion of female teachers 
in the study was that most of the teach

Study context

lated instruments was done primarily 

on behaviour problems among chil

approved by the ethics review commit

of the National Institutes of Health in 

Ethical considerations
Informed consent to collect data from 

ers were also informed about the study 
at the time of the data collection and 
although they were free to decide about 
participation they were encouraged to 
participate in the study by the school 
personnel. Formal invitation letters 
including information about the study 
and consent forms were sent to parents 
via schools. Parents who gave their con
sent were included in the study.

Procedure
The process of qualitative adaptation of 

Phase I: Selection phase
The focus in phase I was on the selec
tion of an appropriate instrument 

cultural appropriateness. The authors 

all the leading instruments on the basis 
of their comprehensiveness in catering 

soundness in methodology used for 
their development and the evidence 

(24,25). 

translated versions needing systematic 

tive adaptation plan was mapped out. 
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the reasons. Discussions were focused 
on determining cultural appropriate
ness and the equivalence of instrument 

ings were facilitated by the investigator 
and recorded by an observer.

1st round of FGDs with informants: 

schools randomly selected for FGDs 
and were conducted by a trained fa
cilitator who was a clinical psychologist 

tise in conducting and analysing FGDs 
with children and adults. The facilitator 

and female teachers of children aged 

selected. Through cognitive interviews 
all items and instructions of the provi
sionally translated instruments were 

thought that item was about/saying 
or to repeat it in their own words that 
would reflect their interpretation of the 

any word in the item which they were 
not able to understand. For cultural 

acceptable or offensive to them.

2nd meeting with working group: 
servations and suggestions from the 

consensus firstly to modify the instru

original English versions and secondly 

2nd round of FGDs with informants: 
The 2nd round of FGDs were carried 
out in another school and a new group 

Provisional translations including sug
gested modifications were discussed. 
Suggestions for cultural adaptation of 

also noted. The facilitator who conduct
ed the first round of FGDs facilitated 
the second round as well.

translation and reason for modification. 
Documents with details of procedures 
were shared with the developer and a 
formal licence was received for updating 
the translations.

Forward translation of instruments: 

public health and linguistics respective

ensured conceptual equivalence (trans

Figure 1 Qualitative adaptation model of the psychometric instruments

Components Agent Process Reason

Selection Literature review team Literature review Valid instrument identification

Deliberation Expert group
Translation team

Conceptual equivalence
Content equivalence

Semantic equivalence

Construct bias
Item bias

Alteration Expert group
Translation team

Content equivalence
Semantic equivalence

Construct bias
Item bias

Feasibility Field research team Semantic equivalence
Content equivalence

Technical equivalence

Method bias

Testing Field research team Technical equivalence Method bias

Approval Instrument developer Verification of Content, 
technical, conceptual 

equivalences

Official version
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equivalence (identifying appropriate 

item relevance) and technical equiva

and format of the original English ver
sion).

Back translation: 

to English by an independent bilingual 
linguist who was blind to the original 
English instruments.

Final review by the working group: 

lated instruments were then shared with 

and agreement to initiate testing.

Phases V and VI: Testing and ap-
proval
Testing and finalization of instru-
ments: The adapted instruments were 

years the informants were the children 

arried out in the ran

were instructed by the field research 
team to complete the instruments. Im

over the complete instruments to the 

cultural relevance and ease with for
mat and layout. The field research team 
that conducted the testing comprised 

psychology and education with prior 

children and adults in communities. 
The field team was provided with train
ing in interview and communication 

Approval

identified a few ambiguities in the 

corrected and incorporated by the 

translations of adapted instruments 

developer in order to obtain approval 

Results

Phase 1: Selection

but rating scales are the most com
monly used assessment approach 
in epidemiological research and 
interventions (26) because of their 

scoring and interpreting behaviour 
(25).
purpose instruments assessing all type 
of behaviour problems in the general 
population (25) and those measuring 
specific problems such as depression 
(27).

child behaviour problems (28–30)

panel because of their comprehen
siveness in assessing child behaviour 

of their development and established 
international reputation for epidemio
logical studies.

Phase II–IV: Deliberation, 
alteration and feasibility
1st meeting with working group

equivalence with the original English 

fied numerous typing errors and use of 

ples of modifications suggested by the 

follows:

incorrectly translated as main aksar 
sach bolta hon

im-
aandaar
part of honesty (imaandari
er attributes such as trustworthiness 
and conscientious. In the same item 

lated as aksar
kaafi.

translated in the provisional Urdu 
version. The translation could be ba-
roon se chipkta/chipakte hai. This addi

more comprehensible.

as taweel arse kay liye taweel 
taweel 

arse generally refers to years. Ziyada 
dair tak

monly used.

talaba 
which is the plural of talib e ilm
student”). In English language the 
plural is used for both male and fe

tali-
baat taliba
female students. Therefore it was sug
gested that talaba or talibaat be used 
instead of mentioning only talaba.

1st round of FGDs with informants

teachers highlighted numerous items 
and instructions which were either dif
ficult to understand or misunderstood. 

tazabzub
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for children to understand because it 

uljhan taza-
bzub

tunak mizaaj
for teachers as it is an uncommon 

chirchi-
ra is a synonym of tunuk mizaaj and is 
very easy to understand.

grammatical changes in items caused 

and cheating” was translated as liar 
wo jhota/jhoti aur dho-

kaybaz hai.

suggested add a few more culturally 

suggested deleting fishing as it is not a 
common local sport.

pants were confused about the in
structions for the problem items. 

sach
and they were confused that if they 

as lying.
Participants also suggested retaining 

of the cultural taboos concerning these.

2nd meeting with working group
This meeting revealed and discussed 
issues arising in translation with respect 
to misunderstandings and use of poten
tially offensive and morally connotated 

agreed to modify offensive translations 
while maintaining the equivalence with 

as follows:

to add the name of local sports in 

it was decided to include them with 

the ones mentioned in the original 

the 2nd round of FGDs.

Misinterpretation of instruction and 
response categories of the problem 

was identified as due to the transla
sach

sach nahin

have a moral connotation to respond

items in the instruments was to deter
mine whether a certain behaviour is 

its applicability. Therefore translating 
sach

while the suggested translation sahi 
seemed appropriate as it could enable 
the informant to see the applicability 

ing the moral implications of being 

alcohol.

2nd round of FGDs with informants
In the 2nd round of FGDs the new 
groups of informants endorsed the 
modified translations and the retention 

Forward translation of instruments

was on semantic equivalence while 

ing group and FGDs regarding other 
types of equivalence as well. It was 

terns were equivalent. Items were 
translated in functional and simple 
language to suit the requirement of 

that items were used with supportive 

language.

Final review from the working group

translations with the original English 
version with the translators and ap
proved them for final testing.

Phase V: Testing

adapted instruments relevant and un
derstandable but a few typing errors 
were identified that were corrected and 

the testing.

Phase VI: Approval

instruments were then shared with the 

lish version of the instruments to ensure 
equivalence. He further confirmed the 
equivalence of adapted instruments and 
also highlighted an important point by 
suggesting replacing English as an aca

with English with the rationale that in 

language schools so children belonging 
to both type of education systems could 
easily relate to it.

Discussion

Qualitative adaptation is a systematic 
and rigorous process as compared with 
a simple translation of a psychometric 

the process ensures the quality of re
search findings as compared with more 
compromised adaptations (31,32). 
Since there is no consensus on the best 
practice to be employed for qualita
tive adaptation (17)
systematic approach to satisfy multiple 
equivalence needs of an adapted ver
sion of the child behaviour problem 
instruments and proposed a model of 
qualitative adaptation of psychometric 
instruments for developing countries 
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employed many arduous iterations 
until the instruments were technically 
equivalent to the original English ver

logistic and other challenges faced dur
ing the adaptation process.

nomenon whose content and struc
ture is continually evolving through 

guages sometimes borrows words from 
multiple other linguistic sources; con
sequently a choice of words sometimes 

selection of the specific word depends 

user or listener in order to capture the 
specific nuance in the communication. 
This understanding is particularly im
portant for the qualitative adaptation of 
a psychometric instrument. The Urdu 
language vocabulary contains a range 
of words borrowed from native lan

Sindhi and regional languages such as 

translational vocabulary and syntactical 
structure changes with the sophistica
tion of language use. Various alternatives 
are available for the same concept and 
therefore choice of words requires care

lenges of this project was to come up 
with a translation that achieved uniform 
comprehension across all social classes.

The other technical challenge was 

instruments that had common items. 

views of different informants about the 

was necessary to ensure that translations 
of common items and terminologies be 

as all informants would be reporting 
about the same child and therefore in
terpretation of such items should be 

that were commonly understandable 
and equivalent with the original English 
versions.

to adapt various instruments in develop
ing countries (33,34)
was to ensure all types of equivalenc

technical—with the original English 

fact that these instruments were to be 

we needed to identify commonly used 
words so that informants would not 

and content equivalences were ensured 
by critical discussion of all items with the 

and alcohol. The logic for this was that it 
would not be a good idea to assume that 
these were not culturally relevant (due 

response categories and instructions.

perts (35)
public health perspective with relevant 

countries (36,37) very few people are 

behaviour and even fewer had practical 

formation of multidisciplinary groups 

instrument.
The qualitative adaptation phases 

a crucial role in achieving the instru

biases. These phases were the result of 

candid views by identifying errors in 
provisional translations and suggest

reasons. FGDs (38)
field research team using cognitive in
terviews (39) with informants helped 

understanding and cultural relevance 
of items but also in getting their inputs 
to create appropriate instructions and 

which was considered better than in
dependent translators (32)
all items and instructions and reached a 

translation (18,40).

aptation was the involvement of the 
developer of the instruments (35). It 
was an important practice to apply the 

understanding of the original developer 
of the instrument in the translated ver

the quality of adaptation was achieved 
via the formal approval of the developer 
himself.

FGDs and the final testing that were 
conducted in a school setting ensured 
that the adapted instruments had rele
vance for local informants. It is pertinent 

generally not involved in research or 

tremely useful and played a vital role in 
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Association of cerebral palsy with consanguineous 
parents and other risk factors in a Palestinian population 
S. Daher 1,2 and L. El-Khairy 1,3

ABSTRACT This case–control study investigated risk factors for cerebral palsy in a Palestinian population. Cases were 107 
children aged 1–15 years at a cerebral palsy referral centre in Jerusalem; controls were 233 children without cerebral palsy 
from West Bank outpatient clinics. Data were collected from medical records and a structured questionnaire to parents. 
In stepwise logistical regression, consanguinity and birth deficits in other family members were positively associated 
with cerebral palsy (OR = 4.62; 95% CI: 2.07–10.3 and OR = 12.7; 95% CI: 3.13–51.7 respectively), suggesting a possible 
genetic link. Other risk factors were: perinatal hypoxia (OR = 92.5; 95% CI: 24.5–350), low birth weight (OR = 4.98; 95% CI: 
2.01–12.3), twin births (OR = 9.25; 95% CI: 1.29–66.8) and no prenatal medical care (OR = 5.22; 95% CI: 1.18–23.1). This first 
stepwise model of significant and modifiable risk factors in our population provides useful evidence for policy-makers.
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Association de l'infirmité motrice cérébrale chez l'enfant, de la consanguinité chez les parents et d'autres 
facteurs de risque dans une population palestinienne

RÉSUMÉ La présente étude cas-témoins a étudié les facteurs de risque d'infirmité motrice cérébrale dans une  
population palestinienne. Le groupe de cas était composé de 107 enfants âgés de 1 à 15 ans consultant dans un centre 
d'orientation-recours pour l'infirmité motrice cérébrale à Jérusalem et celui des témoins de 233 enfants non affectés 
par cette pathologie et ayant eu recours à des services de consultations externes en Cisjordanie. Les données ont 
été recueillies à partir des dossiers médicaux et d'un questionnaire structuré administré aux parents. À l'analyse de 
régression logistique par étapes, la consanguinité et les anomalies congénitales chez d'autres membres de la famille 
étaient positivement associées à l'infirmité motrice cérébrale (OR = 4,62 ; IC à 95 % : 2,07–10,3 et OR = 12,7 ; IC à 
95 % : 3,13–51,7 respectivement), suggérant qu'un lien génétique était possible. D'autres facteurs de risque significatifs 
étaient les suivants : hypoxie périnatale (OR = 92,5 ; IC à 95 % : 24,5–350), faible poids de naissance (OR = 4,98 ; IC à 
95 % : 2,01–12,3), naissances gémellaires (OR = 9,25 ; IC à 95 % : 1,29–66,8) et absence de soins médicaux prénatals (OR = 
5,22 ; IC à 95 % : 1,18–23,1). Ce premier modèle par étape pour les  facteurs de risque importants et modifiables dans 
notre population fournit des informations utiles pour les responsables de l'élaboration des politiques.
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Introduction 

motor disability of childhood (1). It 
is caused by damage to the develop
ing brain resulting in neurological and 
motor deficits. In adulthood mortal
ity and morbidity from ischaemic heart 

and trauma are higher in people with 
cerebral palsy than in the general popu
lation (2). The underlying causes of the 
condition remain under debate and 
vary from medical mismanagement at 
birth to multifactor steps which form 
a series of causal pathways (3). Lim
ited research also suggests that there 

(4). Better 
evidence about the contribution made 

tors are important for prevention of the 
disorder.

Having consanguineous parents 

disability and genetic disorders (5). 

cerebral palsy has remained stable at 
(4)

studies among highly consanguineous 

of all marriages (6)

(7). Despite 

factor (8). This association of consan

cerebral palsy is new and the results are 

ambiguous (9). Some authors suggest 
consanguinity increases susceptibility 
to multifactorial diseases in addition to 

diseases compared with the general 
population (7)

opmental disorders including cerebral 
palsy found that consanguinity was a 

(9)

consanguinity have been provided from 
(10)

in Palestine found higher reading dis
abilities in children with consanguine
ous parents (6,11)
factors of importance for cerebral palsy 

and preterm birth (8,12).
Both cerebral palsy and consanguin

ity are public health issues in Palestine. 

formation and highlights an important 

amine the association of cerebral palsy 

children in order to present a model of 

Methods

Study design and setting

The cases were selected from The Prin

the national cerebral palsy rehabilita

only centre in Palestine which offers 

approach means that cases are referred 
by the Palestinian Ministry of Health 

all over Palestine. The controls were 

clinics and were matched to cases based 
on the same geographical location of 
residence.

form was signed by all participants and 
permission for the study was obtained 

providers.

Sample

equation:

where: p posure 
among cases; p0
posure among controls; q p ; q0 

p0; α β

lished studies. This was combined with 
the desired power of the statistical test 
(13): p0 =  p1 =  ×  (RR) 
= . N
cases and controls.

Males and females aged between 

The diagnostic criteria for cases were 

those resident at the Princess Basma 

their mothers were recruited. The 
controls were selected by systematic 
probability sampling from every other 
child attending outpatient clinics on 

N = (p0q0 + p q )( Z α/2 + Z β)2 / (p p0)2
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evaluated based on education and 

 specialist paediatri
cians in the field of cerebral palsy and 
2 general practitioners to judge the 
content validity. The use of medical 
records was important for criterion 
validity. The structure and content of 
medical records were similar for cases 

documentation. Medical records were 

a marriage is considered normal no 
stigma would deter honest responses. 

author and the use of medical records 

ing recall bias and any interviewer bias.

Statistical analysis
The data were first analysed by descrip
tive statistics including means and 
standard deviation (SD) and percent
ages. The t
the difference in means. Univariate 
analysis for single directional crude as

gate whether proportions across more 
than one category among 2 or more 
independent groups were the same. 

numbers. Logistic regression was used 

continuous variables and for model 
building. Each variable was entered 
into a stepwise logistical regression 
and adjusted for all other variables in 
the study to ascertain if the variable 

P

The small numbers in the study and the 

informed the decision not to focus on 
possible interactions. Statistical analysis 

are not registered so local physicians 

in the different geographical locations. 

as cerebral palsy is a rare condition so a 

and south region in line with the ad
ministrative divisions of the Palestinian 

to cases in terms of geographical loca

whose medical documentation was ab

None of the cases refused to participate 

Data collection
Data were collected in the same way for 
cases and controls using a structured 

the investigator from data in the medical 
records and an interview with mothers 

severity of cerebral palsy).

Variables
Through a PubMed literature search 

for cerebral palsy were identified and 
a list of variables was drawn up as the 
basis for the questionnaire. Data on 
the following variables were obtained 

private or nongovernment hospital 

nancies (no/yes); vanishing twin (no/

length of time); postnatal problems 
(haemorrhage/bleeding; other to be 
specified); perinatal jaundice (no/yes; 
bilirubin levels; documented length of 
time with jaundice); and congenital 
abnormalities (no/yes). Data on other 
relevant variables were obtained from 

nations: below tawghi tawghi

economic status [occupation of father 
and mother: initially classified using the 

(14) and grouped 

distant family relations); any close or 

or cognitive deficits from birth (no/
yes; disability to be specified); fertility 
treatment (type to be specified); and 
thrombophilia/clotting disorder (no/

graphic variables were defined using 
Taber’s cyclopedic medical dictionary (15).

Validation
Discussions as to the content and 

place with multidisciplinary profes

pilot study was used to verify that the 

the questionnaire was reasonable and 

The questions appeared to have face 
validity; this was judged to be the case 

pilot study a question regarding the 

was no objective way of verifying this. 
Socioeconomic status was therefore 
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was done using SPSS

Results

difference between the mean age of 

P
slightly more males than females in 

majority of mothers of both groups 

employment. There was no statistically 
significant difference in the age of moth
ers or fathers comparing the case and 
the control groups.

more of the cases than controls were 

P
history of birth deficits was reported for 

istics of the cases and controls. There 
was a statistically significant difference 
between the mean weight of cases and 

P
Mean gestational age was significantly 

(P

and the mean time spent under incuba
tion was significantly longer for cases. 

of jaundice was significantly longer for 
cases.

Table 1 Sociodemographic characteristics of the sample of cerebral palsy cases and control children and place of recruitment 
to the study

Variable Cases Controls P-value

(n = 107) (n = 223)

Child’s age (years) [mean (SD)] 3.87 (2.71) 4.17 (3.94) 0.47a

Child’s sex (no., %) 0.83a

Male 58 54.2 118 52.9

Female 49 45.8 105 47.1

Region of residence (no., %) 0.45a

North 43 40.2 88 39.5

Middle 53 49.5 101 45.3

South 11 10.3 34 15.2

Mother’s age (years) [mean (SD)] 27.5 (6.3) 27.1 (6.3) 0.588b

Father’s age (years) [mean (SD)] 33.0 (7.0) 32.9 (7.4) 0.908b

Mother’s occupation (no., %) 0.47a

Professional 5 4.7 16 7.2

Skilled 3 2.8 7 3.1

Unskilled 0 0.0 2 0.9

Unemployed/ housewife 99 92.5 198 88.8

Father’s occupation (no., %) < 0.05a

Professional 20 18.7 34 15.2

Skilled 26 24.3 59 26.5

Unskilled 43 40.2 86 38.6

Unemployed 12 11.2 43 19.3

Parents’ consanguinity (no., %) < 0.001a

Not related 56 52.3 169 75.8

1st cousins 37 34.6 40 17.9

2nd cousins 9 8.4 3 1.3

More distant family related 5 4.7 11 4.9

Family history of birth deficits c (no., %) 15 14.0 4 1.8
aChi-squared test; bt-test; cAny close or extended family members with physical or cognitive deficits from birth. 
SD = standard deviation.
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of the controls. The reasons for caesar
ean section differed between cases and 
controls. For infants with cerebral palsy 
most of the caesarean deliveries were 

distress. For the controls the reasons 
included having all previous deliveries 

the mother. More of the control moth

their caesarean section than were case 

2nd cousins) and other relations (more 
distantly related members of the same 

P 

ate analysis for all the study variables. 

Pregnancy and delivery variables that 
were significantly associated with a 

associated with cerebral palsy were: no 

Having consanguineous parents in

children with disabilities in the family 

controls with a family history of birth 

children with disabilities in other fam

had cases of disability in the family: 2 

ing delivery.

palsy were found by using a stepwise 

factors were entered individually in 
order of significance and removed if 
significance was lost. The coefficient in 
the analysis remained constant showing 

which remained out of all the study vari

the final model were: low birth weight 

Table 2 Birth characteristics of the study sample of cerebral palsy cases and control children 

Variable Cases
(n = 107)

Controls
(n = 223)

P-value

Gestational age (weeks) [mean (SD)] 36.4 (5.2) 38.5 (2.2) < 0.001a

Premature (< 37 weeks) (no., %) 35 32.7 32 14.3 < 0.001a

Birth weight (g) [mean (SD)] 2686 (902) 3183 (600) < 0.001a

Low birth weight (< 2500 g) (no., %) 41 38.3 17 7.7 < 0.001a

Perinatal jaundice (no., %) 20 18.7 17 7.6 <0.001a

Duration of jaundice (days) [mean (SD)] 2.29 (6.85) 0.65 (3.90) < 0.05b

Incubated (no., %) 63 58.9 14 6.3 <0.001a

Duration of incubation (days) [mean (SD)] 15.4 (23.2) 0.8 (5.1) < 0.001b

aChi-squared test; bt-test. 
SD = standard deviation.

Table 3 Parents’ consanguinity and wider family relatedness in cerebral palsy cases and control children 

Degree of parents’ relatedness Cases
(n = 107)

Controls
(n = 223)

OR (95% CI) P-value

No. % No. %

Not related 56 52.3 169 75.8 (ref.)

Consanguineous (1st or 2nd cousins) 46 43.0 43 19.3 3.23 (1.93–5.39) 0.001

More distant family related 5 4.7 11 4.9 1.38 (0.46–4.11) 0.573

(ref.) = reference category; OR = odds ratio; CI = confidence interval.
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Table 4 Crude and adjusted odds ratios for risk of cerebral palsy for all risk factors in the study 

Variable Cases
(n = 107)

Controls
(n = 223)

OR (95% CI)

No. % No. %

Birth weight (g)

> 2500 72 67.3 205 92.3 (ref.)

≤ 2500 35 32.7 17 7.7 4.60 (2.60–8.14)b

Delivery

Spontaneous vaginal 51 55.1 163 74 (ref.)

Caesarean section 48 44.9 58 26.0 2.65 (1.61–4.34)b

Perinatal hypoxia

No 58 54.2 219 98.2 (ref.)

Yes 49 45.8 4 1.8 65.8 (22.4–193)b

Gestation (weeks)

38–42 70 67.3 191 85.7 (ref.)

< 37 35 32.7 32 14.3 2.90 (1.67–5.03)b

Perinatal jaundice

No 87 81.3 205 92.3 (ref.)

Yes 20 18.7 17 7.7 2.70 (1.39–5.55)a

Multiple births

Singleton 97 90.7 221 99.1 (ref.)

Multiple (twins) 10 9.3 2 0.9 11.4 (2.45–53.0)b

Congenital abnormalities

None 97 90.7 222 99.6 (ref.)

Congenital abnormality, other 1 0.9 0 0.0 2.41(1.31–4.44)b

Congenital abnormality, cleft palate 6 5.6 0 0.0

Congenital abnormality, head malformation 3 2.8 1 0.4

Infection during pregnancy

No 87 81.3 213 95.5 (ref.)

Yes 20 18.7 10 4.5 4.80 (2.20–10.9)b

Infection during delivery

No 98 91.6 219 98.2 (ref.)

Yes 9 8.4 4 1.6 5.00 (1.51–16.7)a

Prenatal care

Yes 95 88.8 218 97.8 (ref.)

No 12 11.2 5 2.2 5.50 (1.89–16.1)b

Family history of birth deficits a

No 92 86 219 98.2 (ref.)

Yes 15 14.0 4 1.8 8.90 (2.89–27.6)b

Consanguineous parents

No 56 52.3 169 75.8 (ref.)

Yes 51 47.7 54 24.2 2.85 (1.75–4.64)b

Mother’s age (years)

22–38 85 78.7 163 70.4 (ref.)

< 21 20 19.0 46 21.7 0.84 (0.47–1.53)

> 39 2 2.3 14 7.9 0.27 (0.06–1.23)

Father’s age (years)

22–38 86 80 165 72.7 (ref.)

< 21 1 1.1 6 3.3 0.33(0.39–2.74)

> 39 20 18.9 52 24.0 0.74(0.41–1.32)
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Discussion

This study has produced the first model 

Jerusalem. The main findings of this 
study are that crude associations were 

variables with elimination of confound
ing variables we found that perinatal 

other birth deficits in the family and 
consanguinity remained as significant 

cussed in the literature was caesarean 

tive or associated with a slight rise in 
(16)

of the cases had been born by caesar

was not retained in the final regression 

particular interest is the high number 

who were unaware of the reason. Indeed 

why their child had been delivered by 
caesarean. In Palestine this is a decision 

gestation as is common in other coun
tries (17). It should be remembered that 
with any observational study the data 
were collected post hoc and therefore 

due to poor medical management and 

factor. How many cases were due to 

signs sufficient to warrant a caesarean 

is not currently available as a birthing 
plan in Palestine.

The strongest association with cer
ebral palsy in our study was with perina

factor that remained in the final multiple 

to be an important and preventable 
cause of cerebral palsy and for many 

(18). 
Indeed this belief underpinned much of 
the justification for the practice of fetal 
monitoring in labour and the increase 
in caesarean section rates.

No medical care in pregnancy was 

pregnancy is solely in the control of the 

case and control mothers respectively 

for cerebral palsy in the multiple re

can assume that the benefits of routine 
ultrasound in early pregnancy and other 

compare with this result.
The mean birth weight of cases and 

Table 4 Crude and adjusted odds ratio for risk of cerebral palsy for all risk factors in the study (concluded)

Variable Cases
(n = 107)

Controls
(n = 223)

OR (95% CI)

No. % No. %

Place of delivery

NGO/private hospital 40 37.4 137 61.7 (ref.)

MOH hospital 67 62.6 85 38.3 2.70 (1.69–4.38)b

Place of delivery

MOH/NGO hospital 90 87.4 180 65.1 (ref.)

Private hospital 13 12.6 43 34.9 0.58 (0.30–1.13)

Place of delivery

MOH/private hospital 80 75.5 128 58.8 (ref.)

Other/NGO hospital 26 24.5 91 41.2 0.46 (0.27–0.78)b

aP < 0.05; bP < 0.01. 
(ref.) = reference category; OR = odds ratio; CI = confidence interval; MOH = Ministry of Health; 
NGO = nongovernmental organization (Makassad and Hilal hospitals).
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g) was another significant variable in the 

can be suggested for this association 
of low birth weight with cerebral palsy: 

that intrauterine growth restriction 
causes the conditions responsible for 

and finally that the damage has already 
occurred and that low birth weight is 
related to earlier pregnancy factors such 
as malformations or viral infections. 
The underlying mechanisms are unclear 
(18).

control mothers (all the multiple births 

Despite the small numbers twin births 

levels of analysis and remained in the 

have been shown to be associated with 

(19).

ied—family members with birth 
deficits—was defined to include any 

physical or cognitive deficits from birth. 
Due to this wide definition the pos
sibility of confounding factors cannot 

variable which was highly significant in 

family history it may encompass a range 

netic factors or maybe intergenerational 
environmental effects. Further research 
is needed with perhaps a more specific 

ebral palsy where one child had already 

of recurrence (20).
The etiology of cerebral palsy may 

relevance such as consanguinity are im

objectives of our study was to see if there 
was an association between cerebral 
palsy and consanguinity. The results of 

cousins) and this was an important vari
able remaining in the regression model 

other published research consanguin
ity was also found to be among the top 

(8). The results of our study 

provides some evidence of a genetic eti
ology for cerebral palsy. More research 

palsy will improve our understanding 
of the pathophysiology of the disorder. 

guinity is a social issue which needs 
to be addressed by government and 

need for awareness through education. 

(21)

ports (22,23). Most estimates place the 
proportion of cerebral palsy cases with 

and it has been argued that cerebral 
palsy could be both genetic in origin 
as well as the result of environmental 
insult at any point during central nerv
ous system development (24)

(25) means this 

countries with a large consanguineous 

identified nonsense mutations (26) 
and for consanguineous populations 
there may be genes which have tem

access to genetic diagnostic testing is 
limited. There are at least 20 different 
syndromes associated with cerebral 
palsy (23) and it is possible there are 
more genetic syndromes which remain 
undiagnosed.

The results of this study have many 
similarities with an Egyptian study con

marriage (12). In that study preterm 

Table 5 Model of risk factors for cerebral palsy in Palestine in the stepwise 
regression analysis

Risk factor Adjusted ORa (95% CI) P-value

Perinatal hypoxia 92.5 (24.5–350) < 0.001

Family history of birth deficits 12.7 (3.13–51.7) < 0.001

Multiple birth (twins) 9.25 (1.29–66.8) 0.027

No prenatal medical care 5.22 (1.18–23.1) 0.029

Low birth weight 4.98 (2.01–12.3) 0.001

Consanguineous parents 4.62 (2.07–10.3) < 0.001

Delivery at NGO hospital 0.38 (0.16–0.91) 0.030
aAdjusted for all variables in the study. 
OR = odds ratio; CI = 95% confidence interval; NGO = nongovernmental organization (Makassad and Hilal 
hospitals).
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was significantly associated with cerebral 
palsy in Palestinian children.
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WHO events addressing public health priorities

Promoting physical activity: a regional call for action

Why is physical activity important? 

Physical activity is critical for population health. There is 
o

premature death and 

of breast and colon cancer . In the Eastern Mediterranean 

everybody can benefit from even moderate levels of physical 
activity.

cally active enough to prevent these serious health prob
lems. Rates vary widely by country and gender with some 
countries reporting alarming rates of physical inactivity of 

gion. Despite an increase in female participation in physical 

be a decline in women who are physically active enough. 

the joint highest prevalence of insufficient physical activity 

men are below the minimum recommended levels for 

half of the countries of the Region have systematic monitor

very few have started any comprehensive action aimed 

What has been done to promote physical 
activity?

The recognition of the importance of physical activity in 
light of the worrying figures has prompted calls for action 

1 Global Status Report on NCDs, 2010. Geneva: World 
Health Organization; 2010 (http://whqlibdoc.who.int/
publications/9789240686458/2011_eng.pdf, accessed 14 May 
2014) 

committed to a range of actions to reduce physical inactiv

as part of the United Nations (UN) Political Declaration of 

of States and Governments renewed the call for Member 

 2.

Healthy Lifestyles and Noncommunicable Diseases in 

called for active engagement with relevant sectors and 

later

ing noncommunicable diseases.

2 United Nations. Political Declaration of the High-level Meeting 
of the General Assembly on the Prevention and Control of Non-
communicable Diseases. Resolution adopted by the General 
Assembly, New York, 19 September 2011 (A/Res/66/2); World 
Health Assembly resolutions WHA57.17, WHA61.14, WHA63, 
WHA66; and WHO Regional Committee for the Eastern 
Mediterranean resolutions EM/RC59/R.2, EM/RC60/R.4.
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High-level regional forum on a life course 
approach to promoting physical activity

awareness of the adverse effects of physical inactivity is 

is urgently needed.
Therefore Eastern Medi

Mediterranean Region in 

were to raise awareness about the importance of promoting 

and identify a set of multisectoral priority actions to promote 
physical activity in the Eastern Mediterranean Region. 

advisers from Member States of the Region from various 

civil society concerned with physical activity and health. 

What was concluded?

Mapping of physical activity in countries of the Region 

dination between sectors; 2) availability of national policy; 

of the benefit of physical activity for health; 7) integration 

to high turnover.
The meeting concluded that there is no single approach 

or intervention to promote physical activity across the life 

partnership to develop and implement comprehensive 

of action for physical activity. 

The way forward

out a number of recommended priority actions directed at 
different sectors that could be involved in promoting physical 

High-level regional forum on a life course approach to promoting physical activity, Dubai, 24–25 February 2014 
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Table Priority actions to promote physical activity recommended by the High-level Regional Forum on a Life Course 
Approach to Promoting Physical Activity in the Eastern Mediterranean Region held in Dubai, United Arab Emirates, 24 to 25 
February 2014 

Sector Recommended priority actions to promote physical activity 

Health Make promotion of physical activity an integral component of prevention and treatment of 
noncommunicable diseases at primary and secondary health care service.
Advocate and engage healthcare professionals in addressing physical inactivity. 

Education Ensure adequate legislation and effective implementation supporting delivery of quality and daily physical 
activity as a key component of comprehensive education in schools and universities, for both boys and 
girls alike.  
Implement a whole-school approach providing greater opportunities for physical activity during the 
school day (before/during/after school hours). 
Develop programmes aimed at reducing time spent in sedentary activities.

Workplace Establish taskforce/committee at workplace to review and propose interventions to promote physical 
activity at work.
Develop a set of standards/guidelines promoting physical activity at workplace, including facility/building 
design, availability of sport facilities and programmes facilitating access to offsite facilities.
Develop and implement best practice workplace programme models based on international and regional 
experiences.
Improve linkages with healthcare, such as engaging health personnel at workplace and screening workers 
for risk factors.

Sport Promote and deliver “Sport-for-All” programmes with a focus on outreach to vulnerable and 
disadvantaged groups. 
Implement “National Sport Days” engaging multiple sectors,  including schools,  and promoting links with 
sporting opportunities within the commnity.
Engage athletes and other public figures as role models to increase awareness and participation in “Sport-
for-All” across the life course.
Increase availability of and accessibility for participation in “Sport-for-All” programmes, including facilities, 
equipment, public open space and shared use of school facilities.   

Communication, 
information and 
cultural affairs 

Conduct a national mass media and social marketing campaign as part of an integrated national physical 
activity strategy to address cultural and gender barriers, increase knowledge and build the skill-set of the 
general public for physical activity promotion.

Urban design 
and transport 

Design urban environments that encourage people to rely less on personal motorized vehicles and 
support access to safe, gender-sensitive and age-friendly public transport, cycling and walking.
Enforce security and road safety legislations reducing risks linked to road traffic accidents/injury and street 
violence. 
Develop and implement urban planning policy with natural and recreational spaces.

Information about the meeting and resource materials are freely accessible at: http://www.emro.who.int/health-education/physical-activity/high-
level-regional-forum-on-a-life-course-approach-to-promoting-physical-activity.html 

to promote physical activity. EMR countries must step 
in the recommendations can prevent further deaths and 
disability from physical inactivity.
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