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املجلة الصحية لرشق املتوسط 
هى املجلة الرسمية التى تصدر عن املكتب اإلقليمى لرشق املتوسط بمنظمة الصحة العاملية. وهى منرب لتقديم السياسات واملبادرات اجلديدة يف الصحة العامة 
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املتوسط. وهى موجهة إىل كل أعضاء املهن الصحية، والكليات الطبية وسائر املعاهد التعليمية، وكذا املنظامت غري احلكومية املعنية، واملراكز املتعاونة مع منظمة 

الصحة العاملية واألفراد املهتمني بالصحة ىف اإلقليم وخارجه.
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“Promote health, keep the world safe, serve the vulnerable” in the Eastern 
Mediterranean Region
Jaouad Mahjour,1 Zafar Mirza,1 Arash Rashidian,1 Hoda Atta,1 Rana Hajjeh,1 Michel Thieren,1 Maha El-Adawy,1 Asmus Hammerich,1  Ahmed Al-Yousfi,2 
Rayana Bou Haka 1 and Hatem El Khodary 1

1 WHO Regional Office for the Eastern Mediterranean, Cairo, Egypt. 2 WHO Regional Office for the Eastern Mediterranean, Centre 
for Environmental Health Action, Amman, Jordan

23 May 2018 will be remembered as an important day 
in the history of the World Health Organization (WHO) 
and global health. It was the day when the 194 Member 
States that constitute the World Health Assembly 
(WHA) – the highest decision-making body of WHO, 
making it effectively the global parliament for health – 
unanimously adopted the thirteenth general programme 
of work (GPW 13) for the Organization, covering the next 
five years (2019–2023) (1). In its 70 years of existence, 
WHO has already seen 12 GPWs, but GPW 13 marks a new 
departure in many ways, heralding the Organization’s 
entry into a new era of work with new ways of tackling 
the task of improving people’s health and well-being 
across the globe.  

GPW 13 is firmly based on the 2030 Agenda for 
Sustainable Development (2,3) and has given a clear 
mission to WHO: “promote health, keep the world 
safe, serve the vulnerable”. Its development under the 
leadership of WHO’s new Director General, Dr Tedros 
Adhanom Ghebreyesus, followed open, broad and far-
reaching consultation. This approach provided ample 
opportunities for feedback and input from all three 
organizational levels of WHO – headquarters, regional 
offices and country representations – and meant that its 
development benefited from extensive engagement with 
Member States. In consequence, when the final draft 
was presented to the World Health Assembly in May the 
Member States gave it their unanimous support. 

GPW 13 sets three ambitious global targets to be 
ahieved in five years: 1 billion more people benefiting from 
universal health coverage; 1 billion more people better 
protected from health emergencies; and 1 billion more 
people enjoying better health and well-being. To achieve 
these targets, the programme presents strategic shifts 
in the way the WHO works by centering on countries 
to maximize its impact on public health, focusing on 
global public goods in its work on developing norms 
and standards, expanding partnerships and stepping 
up leadership. Of course, this will require WHO to be 
smart and fit for purpose, which will be achieved through 
five major organizational changes. A transformation 

1 Email from the Acting Regional Director to the WHO Director General, 11 February 2018.
2 Meeting of the Programme Review Sub-Committee of the Regional Committee for the Eastern Mediterranean, April 2018.

plan which includes action to change the mind-set and 
behavior of WHO staff is already being implemented at 
the three levels of the Organization. 

Like all WHO regional offices, the Eastern 
Mediterranean Regional Office (EMRO) has been fully 
engaged in developing and finalizing GPW 13. The 
transparent and consultative development process gave 
regional offices a good opportunity to start planning for 
its expected implementation. In EMRO, that planning 
started in February 2018 with the proposal that technical 
discussions of the upcoming Regional Committee be 
dedicated to discussing the implementation of GPW 13 
with Member States, “to agree with Member States on 
a concrete plan of action for the Region to implement 
the GPW 13 and contribute to the collective triple 
billion target. Reaching the triple billion target is a joint 
responsibility between the Secretariat and Member States 
– so agreeing on the approach at regional level earlier 
on in the process will clarify roles and responsibilities.”1 
The plan was presented to Member States at a planning 
meeting in April 2018, and adopted as the agenda for the 
sixty-fifth session of the Regional Committee, scheduled 
for October 2018.2 

The Eastern Mediterranean is a diverse region of 22 
countries with varying socioeconomic circumstances 
and levels of health system development and 
infrastructure. The Region is also seriously affected by 
various emergencies – some caused by nature, some 
by human action – which challenge efforts to advance 
universal health coverage (UHC) (4,5,6). Three countries 
in the Region, Somalia, the Syrian Arab Republic and 
Yemen, are now Grade 3 emergencies. There is also a 
large displaced and migrant population in the Region 
that should be included in any attempt to advance UHC. 
Aiming for substantial improvements toward the “triple 
billion” goal in the Region requires focused and coherent 
action in all its countries.

As such, EMRO teams are now developing four 
technical papers to address the expectations set by 
GPW 13 in the Eastern Mediterranean context and inform 
Member States’ decisions on appropriate action. The first 

Citation: Mahjour J; Mirza Z; Rashidian A; Atta H; Hajjeh R; Thieren M; et al. “Promote health, keep the world safe, serve the vulnerable” in the Eastern 
Mediterranean Region. East Mediterr Health J. 2018;24(4):323–324. https://doi.org/10.26719/2018.24.4.323

Copyright © World Health Organization (WHO) 2018. Some rights reserved. This work is available under the CC BY-NC-SA 3.0 IGO license (https://
creativecommons.org/licenses/by-nc-sa/3.0/igo).
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three papers target the “triple billion” goals: advancing 
universal health coverage, protecting populations from 
the impact of health emergencies and promoting health 
and well-being. The fourth paper, titled “Optimizing 
WHO’s performance: countries at the centre”, focuses 
on improving WHO’s performance in the Region. The 
strategic focus of these papers represents an important 
shift in the way the Regional Committee decisions 
are made. While in the past decisions often addressed 
discrete technical areas of work, now they bring together 

different areas of work under the umbrella of the GPW 13 
goals.

As we commemorate the seventieth anniversary of 
WHO and the fortieth anniversary of the historic Alma-
Ata Declaration on primary health care (7), there could be 
nothing more fitting than a rejuvenated mission for the 
Organization and institutionalization of a new general 
programme of work. EMRO and WHO’s Member States 
in the Region are fully engaged in this transformation. 
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Pulmonary function tests in Egyptian schoolchildren in rural and 
urban areas
Walid Al-Qerem 1 and Jonathan Ling 2

1Faculty of Pharmacy, Al-Zaytoonah University of Jordan, Amman, Jordan (Correspondence to: Walid A. Al-Qerem: waleed.qirim@zuj.edu.jo). 2School of 
Nursing and Health Sciences, University of Sunderland, Sunderland, United Kingdom.

Introduction
Air pollution is recognized as a risk factor for several 
negative health outcomes including increased mortality, 
increased hospital admissions for both respiratory and 
cardiovascular diseases, and exacerbation of asthma and 
chronic obstructive pulmonary disease (1). There is a neg-
ative association between long-term exposure to air pol-
lution and lung function (2).

Urban environments can also negatively affect 
health. This effect can be attributed to several factors in 
addition to air pollution, including diet, socioeconomic 
status, infections, stress, allergic exposure and parasitic 
infections (3). Inner-city children appear to have more 
episodes of acute respiratory infection than those living 
in rural areas (3) and lung function growth rate is higher 
in rural children than urban children (4), although this 
effect could be reversible (5). Other studies have shown 
the protective effect of farming activities and daily 
contact with livestock in different parts of the world (6,7), 
including Egypt (8).

This study evaluated the hypothesis that there are 
differences in children’s lung function between urban and 

rural areas of Egypt. Air pollution in Cairo is considered 
one of the greatest challenges to health in Egypt because 
of its multiple sources, including industrial waste, 
burning of agricultural residues, vehicle emissions and 
pollutants resulting from open burning of municipal 
solid waste (9). The study compared respiratory function 
between schoolchildren in an urban area (Cairo) and a 
rural area (Shibin El-Kom) of Egypt and also explored the 
relative importance of an urban–rural setting and other 
known risk factors in relation to respiratory function. 

Methods
Study design, setting and sample
This longitudinal study examined the effect of a rural 
versus urban environment and other risk factors on pul-
monary function tests in schoolchildren in Egypt. School-
children aged 7–12 years from 2 locations in Egypt were 
enrolled in the study. The first, exposed, group was drawn 
from the urban city of Cairo and the second, comparison, 
group was from the rural area of Shibin El-Kom. Cairo, 
the capital of Egypt, has a population of 18.772 million (10). 
The city is located around the Nile River and surrounded 

Abstract
Background: Previous studies have shown a negative association between urban environments and pulmonary function.
Objectives: This longitudinal study examined the effect of an urban environment on pulmonary function tests of chil-
dren by comparing children from an urban and a rural area in Egypt. The effect of other factors on pulmonary function, 
including obesity, breastfeeding and parental atopy, was also examined.
Methods: Children aged 7−12 years from rural Shibin El-Kom and urban Cairo were enrolled in the study. Forced expir-
atory volume in the first second (FEV1), forced vital capacity (FVC), forced expiratory rate and peak expiratory flow rate 
(PEFR) were measured 5 times over a period of 2 years, at 6-monthly intervals. Factorial repeated measures analysis of 
variance was used to evaluate the differences in the rate of change in FEV1 predicted%, FVC predicted% and PEFR between 
the children in Cairo and Shibin El-Kom. Generalized linear mixed models were used to analyse factors associated with 
pulmonary function test results.
Results: Generalized linear regression showed that living in Cairo decreased log(FVC), log(FEV1) and log(PEFR). Signifi-
cant differences were found in the changes occurring between the 2 locations in the last 3 visits; children in Cairo showed 
a smaller increase in pulmonary function.
Conclusions: Differences in pulmonary function in the 2 locations increased significantly with time, indicating a neg-
ative effect on lung function of living in urban Cairo. The findings could be used to help in the development of policies 
in Egypt and other developing countries to improve respiratory health, including promoting breastfeeding and reducing 
outdoor air pollution.
Keywords: Pulmonary function test, rural versus urban environment, Egypt, schoolchildren, spirometry 

Citation: Al-Qerem WA; Ling J. Pulmonary function tests in Egyptian schoolchildren in rural and urban areas. East Mediterr Health J. 2018;24(4):325–
332. https://doi.org/10.26719/2018.24.4.325
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by large deserts. Shibin El-Kom, the provincial capital of 
Monofeya Governorate, is located in the Delta region 95 
km from Cairo inner city. Shibin El-Kom is a rural town 
with most of its population working in farming.

The children were enrolled from 2 predominantly 
middle-class schools in Cairo and Shben El-Kom. Fajr Al-
Islam school in Shibin El-Kom and Al Husain school in 
the centre of Cairo. The 2 schools were similar in terms of 
class size and cleanliness.

According to Cohen, the number of participants 
required for an appropriate sample is associated with 
the number of factors and the expected effect size (11). 
He recommends 200 as sufficient when there are up to 
20 predictors. We calculated that the study required a 
minimum sample size of 323. This figure was based on 
a total target population in the schools of 2 000, with a 
confidence level of 95% and a 5% margin of error. Our 
sample size was substantially larger than the minimum 
as we did not want to exclude children from participating 
if they wished to. Therefore, all children who were eligible 
for inclusion (being able to perform the test successfully) 
in each school and who wished to participate were tested. 
Children who were unable to perform the spirometry 
successfully were excluded. In addition, from the 3rd visit, 
children who were exposed to smoke or had a pulmonary 
or heart disease were excluded. This was done because 
we thought to include all these variables as independent 
factors in the regression analysis, but this needed a 
bigger sample than we had, so it was decided to control 
these variables by adding them to the exclusion criteria. 
Participants from the 2 groups were matched on age and 
gender. This resulted in comparable age, body mass index 
(BMI), gender and height between the 2 locations, as the 
data show.

Data collection
The data presented in this study are part of a comprehen-
sive study (12) that included circulating an Arabic version 
of the ISAAC questionnaires (13), and additional questions 
related to environmental factors. The children were given 
the questionnaire and the consent form to take home to 
be completed by their parents. The consent form includ-
ed a short summary of the study and its objectives and 
the questionnaire comprised questions about parental 
smoking habits and child health status, including ques-
tions about asthma and other pulmonary diseases and 
medications used.

The pulmonary function tests was performed every 6 
months in March and September over a period of 2 years 
after the first visit, therefore testing took place a total 
of 5 times. Forced expiratory volume in the first second 
(FEV1), forced vital capacity (FVC), forced expiratory rate 
(FEV1/FVC*100) and peak expiratory flow rate (PEFR) 
were measured.

A room was allocated for the spirometry test in each 
school. The children were divided into groups of 15. Each 
group entered the room consecutively where the weight 
and height of each child was measured. An explanation of 
the spirometry test was given for each group before the 

children performed the test. The tests were performed 
using a Vitalograph Micro spirometer. The same 
spirometer was used by the same tester for all tests and 
for all visits.

Before the spirometry test, each child was asked 
about illnesses, exposure to smoking and medication 
used. Spirometry tests were performed according to the 
guidelines of the European Respiratory Society (14). Each 
child was asked to take a deep breath and then blow out 
as strongly and as fast as they could for at least 6 seconds 
until complete exhalation. Nose clips were used to avoid 
any air leakage and disposable mouthpieces were used 
to preserve good hygiene conditions and prevent any 
spread of infection. Children were told to seal their lips 
around the mouthpiece before blowing out. The test was 
repeated 3 times and the best reading was recorded

Calibration checks were performed daily. The syringe 
used to check the volume calibration of spirometers had 
an accuracy of ±15 mL. Calibration syringes were checked 
for leakage by attempting to empty them with the outlet 
corked. Any dropped or damaged syringe were discarded. 
The volume accuracy of the spirometer was checked with 
a single discharge of a 3-litre calibrated syringe.

Manoeuvres were acceptable when the difference 
between the best (largest) 2 FVC values was ≤ 0.15 L and 
the difference between the best (largest) FEV1 values was 
≤ 0.15 L. For those with an FVC ≤ 1.0 L, the difference 
for both these measures was within 0.10 L. In PEFR, 
the highest reading out of 3 acceptable readings was 
recorded.

Children who were unable to perform the test 
successfully were excluded from the test. The main 
reasons for exclusion were shallow or short inhalation, 
short exhalation, coughing or laughing during the test, 
inability to seal lips properly around the spirometer, or 
annoyance due to the nasal clips. In Visit 1, 25 children 
were excluded from the test and 33 were excluded in Visit 
3 when new children were enrolled into the study.

Statistical analysis
The Global Lung Function Initiative equations (15) were 
used to calculate predicted values of FEV1 and FVC. The 
continuous variables of height, age, weight and lung 
function parameters were expressed as means and stand-
ard deviations (SD). The ratio of FEV1/FVC was expressed 
as a percentage.

Generalized linear mixed models were used to 
analyse factors associated with pulmonary function 
test results. The regression was modelled on 3 levels, by 
clustering by individual, then by location, and by time 
for repeated measures. As the variance of the pulmonary 
function measurements changes with height and age (16), 
pulmonary function measurements were transformed 
to the natural logarithm to obtain homoscedasticity in 
relation to height and age (17).

Obesity was evaluated by using the Egyptian BMI growth 
charts (18). BMI > 95th percentile was used as the cut-off 
for determining obesity. The model included logarithms 
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of height and age, location, sex, breastfeeding, obesity 
and maternal and paternal atopy (asthma or eczema). 
Multicollinearity across levels of the model was checked 
by inspecting variance inflation factors; although loga-
rithms of height and age were significantly correlated, 
the variance inflation factor was < 3. Pearson correlations 
of pulmonary outcomes with every continuous predictor 
at each time period were performed to estimate linear 
trends. The normality of the distribution of the outcomes 
was assessed using plots of outcomes across values of 
each independent variable and by examining histograms 
of the residuals.

Factorial repeated measures analysis of variance was 
used to evaluate the differences in the rate of change in 
FEV1 pred%, FVC pred% and PEFR between Cairo and 
Shben El-Kom. Statistical tests were carried out using 
SPSS, version 17.

Ethical consideration
Ethical approval for the research was obtained from the 
Research Ethics Committee of the University of Sunder-
land, and the Egyptian Ministry of Education.

Results
Table 1 shows the number of children tested in the 5 vis-
its. In the first 2 visits, 109 boys and 85 girls were recruit-
ed from Cairo and 127 boys and 85 girls were recruited 
from Shibin El-Kom. In the last 3 visits (Visits 3, 4 and 5), 
204 boys and 169 girls were recruited in Cairo and 209 
boys and 151 girls were recruited in Shibin El-Kom. The 
table shows high numbers of drop-outs in the third visit 
because all children who had a smoking parent/relative at 
home or had a pulmonary or heart disease were excluded 
from the study and new recruits were added to increase 
the sample size.

The physical measurements of the children were 
comparable between the 2 locations at all visits and 
no significant differences were found. Table 2 shows 
physical measurements in the first and last visits (Visits 1 
and 5). The t-test indicated that there were no significant 
differences between the 2 locations in age, height and 
BMI for both sexes (P > 0.05 for all).

FVC, FEV1, FEV1/FVC%, FVC predicted%, FEV1 
predicted% and PEFR were higher in Shibin El-Kom than 
Cairo among boys and girls in all visits (Table 3)

Scale reliability analyses were performed to examine 
test–retest reliability for the last 3 visits as these included 
the largest sample sizes. The results showed high 
consistency in height and weight (Cronbach alpha = 0.998 
and 0.990 respectively). A repeated measure ANOVA was 
used to compare the changes in pulmonary function in 
the last 3 visits between the 2 locations (Table 4).

There were significant differences in the changes 
between the 2 locations in the last 3 visits in FVC 
predicted% (F = 10.05, P < 0.001), FEV1 predicted% (F = 
17.68, P < 0.01) and PEFR (F = 7.47, P < 0.01) in boys, and 
FVC predicted%, (F = 40.34, P < 0.01), FEV1 predicted% (F 
= 47.69, P < 0.01) and PEFR (F = 5.01, P = 0.03) in girls. The 
changes that occurred in pulmonary function test results 
between Visit 3 and Visit 5 were calculated to identify 
the direction of change in pulmonary function between 
the 2 locations. In boys, between Visit 3 and Visit 5, FVC 
predicted% increased by 3.25% in Cairo versus 11.50% in 
Shibin El-Kom; FEV1 predicted% increased by 1.83% in 
Cairo versus 9.20% in Shben El-Kom; and PEFR increased 
by 11.20 L/min in Cairo versus 18.92 L/min in Shben El-
Kom. In girls, between Visit 3 and Visit 5, FVC predicted% 
increased by 4.35% in Cairo versus 10.33% in Shibin El-
Kom, FEV1 predicted% increased by 2.06% in Cairo versus 
9.68% in Shibin El-Kom and PEFR increased by 12.89 L/
min in Cairo versus 16.37 L/min in Shibin El-Kom.

A generalized linear mixed model was used to analyse 
factors associated with pulmonary function. Table 5 
shows the results for the data gathered from all 5 rounds 
after excluding the data obtained from children who 
were exposed to passive smoking or suffered from a 
respiratory condition who were enrolled in either of the 
first 2 visits. Risk factors were included in the regression 
analysis without adjusting for any confounding factors. 
The analysis included the data collected from 416 children 
in Visits 1 and 2, and 733 children in the rest of the visits

The analysis indicated that living in Cairo, obesity 
and maternal atopy (asthma/eczema) had a significant 
negative association with FVC. Height, age and being 
male had a significant positive association with FVC. 
Living in Cairo, obesity and paternal and maternal atopy 
had a significant negative association with FEV1. Height, 
age, breastfeeding and being male had a significant 
positive association with FEV1. Living in Cairo, obesity 
and maternal atopy had a significant negative association 
with PEFR, while height and breastfeeding had a 

Table 1 Number of children tested in each visit

Visit Remained in Added in Dropped out Total number

Cairo Shibin El-Kom Cairo Shibin El-Kom Cairo Shibin El-Kom Cairo Shibin El-Kom

Boys Girls Boys Girls Boys Girls Boys Girls Boys Girls Boys Girls Boys Girls Boys Girls
1 – – – – 109 95 127 85 – – – – 109 95 127 85

2 109 95 127 85 – – – – – – – – 109 95 127 85

3 80 20 35 40 124 149 174 111 29 75 92 45 204 169 209 151

4 204 169 209 151 – – – – – – – – 204 169 209 151

5 204 169 209 151 – – – – – – – – 204 169 209 151
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significant positive association with PEFR.

Discussion
The results of the pulmonary function test showed that 
FVC, FEV1, FEV1/FVC% and PEFR for boys and girls were 
higher in Shibin El-Kom compared with Cairo. Living 
in Cairo decreased FEV1, FVC and PEFR compared with 
Shibin El-Kom. The Global Lung Function Initiative equa-
tions were used to calculate FEV1 predicted and FVC pre-
dicted and the results showed that these measures were 
all higher in Shibin El-Kom than Cairo. These findings 
confirm previous studies that reported differences in 
pulmonary function between urban and rural areas (8,19), 
which could indicate sub-clinical airway narrowing and 
slower pulmonary growth rate (3).

The decrease in FVC and FEV1 was likely due to 
decrease in lung tissue elasticity and an increase in big 
airway resistance, although obstructions in small airways 
can also decrease FEV1 (20). The decrease in PEFR is an 
indicator of small and peripheral airway obstruction (4). 
Air pollution can lead to oxidative stress in the respiratory 
tract resulting in airway inflammation and injury which 
leads to a decrease in pulmonary function. The adverse 
effects of exposure to air pollution will appear in small 
airways before large ones (4). Thus, the reduction in 
FVC found in our study in Cairo indicates that the 
adverse effects of air pollution were long-standing. The 
differences we observed in lung function between the 
rural and urban areas as reported by other studies (21) 
could be attributed to outdoor air pollution (4), indoor 

air pollution (22), exposure to farm animals (8), farming 
activities (7), infections, pets, dietary habits, parasitic 
infections and allergen exposure (3). While we initially 
intended to consider ambient air pollution as a risk factor, 
it was difficult to do this in our 2-community design, due 
to difficulties in measuring personal exposure to outdoor 
and indoor air pollution, which requires equipment, 
localized air pollution data, and the time spent outdoors 
for each child. Gathering this information, if possible, 
needed funds that were not available for this study.

The results of the generalized linear mixed model 
indicated that obesity was negatively associated with 
FVC, FEV1 and PEFR. This supports earlier work with 
children aged 6–11 years that found that FVC, FEV1, 
forced expiratory flow 25–27% and FEV1/FVC were 
significantly reduced in overweight or obese children 
compared with those of normal weight (23). The decrease 
in FVC and FEV1 reported in our study indicates that 
obesity induces symptoms similar to those seen in 
restrictive pulmonary disease by adding external load on 
the chest wall, resistance within the respiratory system, 
respiratory muscle function, and airway structure or 
function (24). Obesity may change airway function 
by increasing bronchial hyper-responsiveness (25). In 
addition, pulmonary inflammation may be enhanced in 
obese children because adipose tissue is a source of pro-
inflammatory cytokines and chemokines (25).

The generalized linear mixed model results showed 
that parental atopy was negatively associated with FVC, 

Table 2 Physical measurements of children having spirometry tests in visits 1 and 5, by area and sex

Variable Visit 1 Visit 5

Cairo Shibin El-Kom Cairo Shibin El-Kom

Boys
(n = 109)

Girls
(n = 95)

Boys
(n = 127)

Girls
(n = 85)

Boys
(n = 209)

Girls
(n = 169)

Boys
(n = 204)

Girls
(n = 151)

Age (years) 8.91 (0.82) 8.76 (0.78) 8.87 (1.13) 8.82 (1.06) 10.00 (1.00) 10.33 (0.97) 10.54 (1.13) 10.41 (1.11)

Height (cm) 129.68 (8.13) 129.74 (7.55) 131.20 (8.49) 128.51 (7.34) 135.10 (8.79) 135.68 (7.96) 136.72 (8.83) 135.17 (7.97)

Weight (kg) 30.79 (6.90) 30.14 (7.12) 29.39 (7.11) 28.84 (6.16) 34.89 (7.08) 35.10 (7.72) 35.51 (7.28) 34.23 (6.84)

Body mass index (kg/m2) 17.80 (2.80) 18.19 (2.88) 17.53 (2.59) 17.89 (2.82) 19.02 (2.97) 18.89 (2.90) 18.86 (2.67) 18.64 (2.76)
 
Values are expressed as mean (standard deviation).

Table 3 Lung function measures in Visit 5

Pulmonary test Cairo Shibin El-Kom

Boys (n = 209) Girls (n = 169) Boys (n = 204) Girls (n = 151)
FVC (L) 2.02 (0.48) 1.91 (0.42) 2.22 (0.47) 2.10 (0.40)

FEV1 (L) 1.80 (0.49) 1.69 (0.46) 2.06 (0.49) 1.92 (0.43)

FEV/FVC*100 88.67 (8.73) 88.03 (9.92) 92.48 (8.72) 91.04 (8.13)

FVC predicted% 99.72 (10.94) 100.82 (10.70) 106.73 (9.00) 110.64 (9.44)

FEV1 predicted% 101.20 (11.41) 99.30 (11.24) 109.80 (10.90) 111.70 (10.52)

PEFR (L/min) 202.93 (61.52) 201.03 (59.51) 222.57 (60.03) 218.2 (68.64)
 
Values are expressed as mean (standard deviation). 
FVC = forced vital capacity, FEV1 = forced expiratory volume in the first second, FEV1/FVC*100 = forced expiratory rate, PEFR = peak expiratory flow rate.
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FEV1 and PEFR. This corroborates previous work that 
found a negative association between parental atopy and 
pulmonary function in offspring (26). This suggests a 
genetic effect on bronchial hyper-responsiveness.

The results of the generalized linear mixed model also 
indicated that breastfeeding was positively associated 
with FVC, FEV1 and PEFR which supports previous work 
(27). This beneficial effect could be due to the physical 
training of prolonged suckling at the breast that induces 
improvement on the mechanics of ventilation (28) or 
immunoactive factors present in the breast milk such 
as cytokines and chemokines which may reduce allergic 
susceptibility of the lung tissue (29); this interpretation 
is supported by our finding in our previous report that 
breastfeeding had a protective effect against wheeze and 
allergic rhinitis (12).

Significant differences were found in pulmonary 
function tests for the change rates of FVC predicted%, 
FEV1 predicted% and PEFR in boys and girls between 
the 2 locations. This corroborates the adverse effects of 
air pollution on lung function growth found in previous 
studies as measured by lung function tests (4). The deficit 
in growth of FVC and FEV1 could be due to the reduction 
in alveoli growth (29), airway inflammation and diseases 
(30) or oxidative stress (31).

Limitations of study
There are several limitations to our study. First, there is 
no equation to calculate predicted FVC and FEV1 specif-

ically formulated for Egyptian children. Predicted FEV1 
and FVC are however calculated by height and gender 
and the generalized linear mixed model used to analyse 
factors associated with pulmonary function test included 
these variables. Moreover, the main aim of the pulmo-
nary function test performed in this study was to com-
pare healthy Egyptian children living in rural areas with 
those living urban areas; it was not used as a diagnostic 
tool to evaluate a specific individual health condition.

Second, data on some potential risk factors were 
unavailable, including birth weight, indoor air pollution 
from fuel used for cooking, socioeconomic status or 
parents’ education. However, to tease out different risk 
factors, a hierarchical test of 3 levels was performed to 
estimate the contribution of the clustering variable (i.e. 
location or person) to the outcome. Furthermore, in Egypt 
the educational level or occupation of the parent is not an 
accurate indicator of financial and social status (32).

Third, as the children were given the questionnaire 
and the consent form to take home to be completed by 
their parents, any parents who were illiterate and did 
not have anyone at home to help them complete the 
questionnaire would not have been able to participate 
in the study. Given that the schools were considered to 
have children from middle-class backgrounds, few, if any, 
parents would have been illiterate.

Conclusion
Differences in pulmonary function in the 2 locations in-

Table 4 Repeated measures ANOVA results

Measurement Boys Girls

F P-value Partial η2 F P-value Partial η2

FVC pred% 10.05 < 0.001 0.02 40.34 < 0.01 0.11

FEV1 pred% 17.68 < 0.001 0.04 47.69 < 0.01 0.13

PEFR 7.47 0.01 0.02 5.01 0.03 0.02
η = eta. 
FVC = forced vital capacity, FEV1 = forced expiratory volume in the first second, PEFR = peak expiratory flow rate.

Table 5 Factors associated with log(FVC), log(FEV1) and log(PEFR) in the 5 visits

Variable FVC FEV1 PEFR

Coefficient P-value 95% CI Coefficient P-value 95% CI Coefficient P-value 95% CI
Intercept –12.55 < 0.001 –13.41 to –11.68 –12.8 < 0.001 –13.99 to –11.61 –3.95 < 0.001 –5.22 to –2.68

Cairo –0.05 < 0.001 –0.05 to –0.05 –0.06 < 0.001 –0.06 to –0.06 –0.07 < 0.001 –0.07 to –0.65

Male 0.03 0.01 0.01 to 0.06 0.04 0.002 0.01 to 0.06 0.00 0.87 –0.02 to 0.01

Paternal atopy 0.00 0.39 0 to 0 –0.011 < 0.001 –0.02 to –0.01 0.00 0.91 –0.03 to 0.03

Maternal atopy –0.03 < 0.001 –0.04 to –0.03 –0.032 < 0.001 –0.04 to –0.02 –0.07 0.02 –0.13 to –0.01

Breast- 
feeding

0.01 0.05 0 to 0.02 0.017 < 0.001 0.01 to 0.03 0.03 < 0.001 0.03 to 0.03

Obesity –0.08 < 0.001 –0.09 to –0.07 –0.09 < 0.001 –0.1 to –0.08 –0.20 < 0.001 –0.20 to –0.2

Iog(age) 0.08 < 0.001 0.08 to 0.09 0.08 < 0.001 0.05 to 0.12 –0.04 0.47 –0.13 to 0.06

Iog(ht) 2.66 < 0.001 2.48 to 2.84 2.69 < 0.001 2.42 to 2.95 1.91 < 0.001 1.70 to 2.12
Values are expressed as mean (standard deviation). 
FVC = forced vital capacity, FEV1 = forced expiratory volume in the first second, PEFR = peak expiratory flow rate. 
CI = confidence interval.
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creased significantly with time, indicating a negative ef-
fect on lung function of living in urban Cairo. This is one 
of the first longitudinal studies to examine the lung func-
tion of Egyptian children and the associated risk factors 
in urban and rural environments. The findings of this 
study could be used to help develop policies in Egypt and 

other developing countries to improve respiratory health 
of children, including promoting breastfeeding and re-
ducing outdoor air pollution.
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حتليل وظائف الرئة لتالميذ املدارس املرصية يف الريف واحلرض
وليد القرم، جوناثان لينج

اخلالصة
اخللفية: أظهرت الدراسات السابقة ارتباطًا سالبًا بني البيئات احلرضية ووظائف الرئة.

األهداف: عمدت هذه الدراسة الطولية إىل دراسة أثر البيئات احلرضية عىل حتليل وظائف الرئة لدى األطفال عن طريق إجراء مقارنة بني أطفال من 
مناطق حرضية وريفية يف مرص. كام درست تأثري عوامل أخرى عىل وظائف الرئة، مثل البدانة والرضاعة الطبيعية وحساسية    .

طرق البحث: أدرجت هذه الدراسة أطفااًل يف الفئة العمرية 7-12 عامًا من قرى شبني الكوم ومدينة القاهرة. وتم قياس احلجم الزفريي القرسي يف 
الثانية األوىل والسعة احليوية القرسية ورسعة الزفري القرسي ورسعة جريان الزفري األقىص، مخس مرات عىل مدار سنتني، بفاصل زمني يبلغ 6 أشهر. 
واسُتخدم حتليل تباين عواميل للقياسات املتكررة من أجل تقييم االختالفات يف معدل التغري يف احلجم الزفريي القرسي يف الثانية األوىل املتوقع 
بالنسبة املئوية، والسعة احليوية القرسية املتوقعة بالنسبة املئوية، ورسعة جريان الزفري األقىص لدى األطفال يف القاهرة وشبني الكوم. واسُتخدمت 

نامذج خطية خمتلطة معممة لتحليل العوامل املرتبطة بنتائج حتليل وظائف الرئة. 
النتائج: أظهر حتليل االنحدار اخلطي املعّمم أن اإلقامة يف القاهرة أدت إىل انخفاض لوغاريتم السعة احليوية القرسية ولوغاريتم احلجم الزفريي 
القرسي ولوغاريتم رسعة جريان الزفري األقىص. وتبنّي وجود اختالفات كبرية يف التغريات التي طرأت عىل املكانني يف آخر ثالث زيارات؛ حيث 

سّجل األطفال املقيمون يف مدينة القاهرة زيادة طفيفة يف وظائف الرئة.
لت زيادة كبرية يف اختالفات وظائف الرئة يف املكانني حمل الدراسة بمرور الوقت، مما يشري إىل حدوث أثر سلبي عىل وظائف  االستنتاجات: ُسجِّ
الرئة للمقيمني يف مدينة القاهرة. ويمكن استخدام هذا االستنتاج للمساعدة يف وضع سياسات يف مرص وغريها من البلدان النامية من أجل حتسني 

الصحة التنفسية، بام يف ذلك تشجيع الرضاعة الطبيعية وخفض تلوث اهلواء اخلارجي.

Tests de la fonction pulmonaire chez des écoliers égyptiens en milieu rural et urbain
Résumé
Contexte : Des études précédentes ont montré une association négative entre le milieu urbain et la fonction pulmonaire.
Objectifs : La présente étude longitudinale a examiné l’effet d’un environnement urbain sur les tests de la fonction 
pulmonaire chez l’enfant en comparant des enfants vivant en milieu urbain et rural en Égypte. L’effet d’autres facteurs 
sur la fonction pulmonaire, tels que l’obésité, l’allaitement au sein et l’atopie parentale, a également été examiné.
Méthodes : Des enfants d’âge compris entre 7 et 12 ans vivant dans les zones rurales de Shibin El-Kom et dans des 
zones urbaines du Caire ont été inclus dans cette étude. Le volume maximal expiré pendant la première seconde d’une 
expiration forcée (VEMS), la capacité vitale forcée (CVF), le débit expiratoire forcé et le débit expiratoire de pointe (DEP) 
ont été mesurés à cinq reprises sur une période de 2 ans, à intervalles de six mois. L’analyse de variance factorielle à 
mesures répétées a été utilisée pour évaluer les différences dans le taux de modification pour le pourcentage prévu du 
VEMS, de la CVF et du DEP entre les enfants du Caire et de Shibin El Kom. Des modèles mixtes linéaires généralisés ont 
été utilisés pour analyser les facteurs associés aux résultats des tests de la fonction pulmonaire.
Résultats : La régression linéaire généralisée a montré que le fait de vivre au Caire diminuait le log(CVF), le log(VEMS) et 
le log(DEP). Des différences significatives ont été constatées dans les changements survenant entre les deux 
emplacements au cours des trois dernières visites ; les enfants du Caire présentant une augmentation plus faible de la 
fonction pulmonaire.
Conclusions : Les différences au niveau de la fonction pulmonaire dans les deux emplacements augmentaient 
considérablement avec le temps, ce qui indique un effet négatif de la vie en zone urbaine du Caire sur la fonction 
pulmonaire. Ces conclusions pourraient être utilisées pour contribuer à l’élaboration de politiques en Égypte et dans 
d’autres pays en développement pour améliorer la santé respiratoire, y compris la promotion de l’allaitement au sein et la 
réduction de la pollution de l’air dans les habitations.
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Introduction
Many children in Pakistan remain unvaccinated every 
year, contributing to frequent outbreaks of vaccine-pre-
ventable diseases such as measles (1) and hindering the 
eradication of polio (2). Low immunization rates in Paki-
stan have been attributed to a wide variety of factors. On 
the supply side, reports have pointed to weaknesses at 
every level of the vaccination delivery system, including 
a lack of planning, supervision, and monitoring, weak-
nesses in the logistics system, limited numbers of vacci-
nation points, staff shortages and lack of motivation, and 
political interference in the Expanded Programme on 
Immunization (EPI) (1,3–6). On the demand side, research 
suggests that parents may not get children vaccinated be-
cause of a lack of awareness, misconceptions fed by neg-
ative propaganda and religious beliefs, and difficulties 
accessing vaccination services (6–10). Armed conflict, nat-
ural disasters and consequent internal displacement of 
large populations have sowed distrust and made it even 
more difficult to reach children with basic vaccinations 
(6,11). In the case of polio, violence against vaccinators and 

local government bans have also limited immunization 
coverage (12).

The situation is further complicated by large 
disparities in the levels and determinants of vaccination 
within Pakistan. Region – but not urban–rural residence 
– proved to be a significant factor predicting incomplete 
immunization in a multivariable analysis of data from 
the 2006–07 Pakistan Demographic and Health Survey 
(PDHS) (13). A mixed methods study carried out in 4 
districts of Pakistan located in different provinces 
found that measles immunization coverage varied 
from 50% to 86% between districts and that the factors 
associated with measles vaccination differed between, 
and even within, districts (14). These disparities are not 
surprising: Pakistan’s provinces differ widely on a host 
of demographic, economic, social, cultural and political 
characteristics that may affect the delivery and uptake 
of immunization services (15). The dissolution of the 
Federal Ministry of Health and the devolution of all 
health care service delivery, including EPI, to provincial 
governments in 2011 may have exacerbated regional 
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differences in immunization coverage, given the uneven 
implementation and lack of capacity at the provincial and 
district levels (15,16). 

Given the disparities in the levels and determinants 
of childhood immunization within Pakistan, provincial 
EPI managers must understand local realities if they 
are to increase vaccination rates. This analysis takes a 
first step in this direction by analysing immunization 
data from the PDHS for 2006–07 and 2012–13 at the 
provincial level. We seek to answer 2 questions: first, 
how similar or different are recent trends and levels of 
immunization coverage in Pakistan’s 4 main provinces, 
and second, what factors are associated with complete 
childhood immunization in each province? We briefly 
consider the implications of these findings for provincial 
policymakers and programme managers. 

Study design and sampling
We conducted a secondary analysis of data from the 2 
most recent rounds of the PDHS, which were conducted 
in 2006–07 and 2012–13, to assess immunization levels 
and trends. The National Institute of Population Stud-
ies and MEASURE DHS programmes were responsible 
for designing these cross-sectional studies, collecting 
the data and conducting the primary analysis. These 
household surveys were designed to be nationally rep-
resentative and also to provide reliable estimates of key 
indicators at the provincial level. Full descriptions of the 
sampling and data collection methods employed by the 
surveys are available elsewhere (17,18). In brief, a 2-stage, 
stratified, random sample design was used to identify 
sample points (census enumeration blocks in urban areas 
and villages in rural areas), with probability proportional 
to size, and then to select households. Urban areas and 
smaller regions, including the province of Balochistan, 
were oversampled, and PDHS researchers adjusted pro-
portions by applying sampling weights during the pri-
mary analysis. 

Interviews were conducted with 13 558 ever-married 
women aged 15–49 years from 13 944 selected households 
in 2012–13 and with 10 023 women from 9712 households 
selected for the women’s questionnaire in 2006–07. 
However, this analysis is restricted to women who 
had a living child aged 12–23 months at the time of the 
interview; these children are from the youngest age group 
who are supposed to be fully immunized, and provide the 
best indicator of current immunization coverage. There 
were 1707 women with children aged 12–23 months in 
the 2012–13 PDHS sample, 593 in Punjab, 417 in Sindh, 
423 in Khyber Pakhtunkhwa (KPK) (formerly North-West 
Frontier Province) and 274 in Balochistan. The 2006–07 
PDHS sample included 1528 mothers with children aged 
12–23 months: 621 in Punjab, 434 in Sindh, 312 in KPK and 
161 in Balochistan.

Data collection
Female interviewers (mostly university graduates) re-
ceived 3 weeks of training and were closely supervised 
in the field to assure the quality of the data. At each home 
visited, they completed a household questionnaire and 

then conducted individual interviews with ever-married 
women and men aged 15–49 years. Most of the data in 
this analysis come from the women’s questionnaire, 
including information on childhood vaccinations and 
utilization of maternal and child health services. To doc-
ument which vaccinations a child had received, inter-
viewers asked to see his or her immunization card. If the 
card was not available, they asked the mother what vac-
cines had been given to the child. Mothers were able to 
show immunization cards for 36.0% of children aged 12–
23 months in the 2012–13 PDHS (19), up from 23.7% in the 
2006–07 PDHS (18). Information on wealth comes from 
the household questionnaire; the DHS programme uses 
information on housing characteristics and ownership 
of durable goods to generate a wealth index and assign 
households to wealth quintiles.

Indicators and data analysis 
We used complete immunization as the primary measure 
of a child’s immunization status. Following World Health 
Organization guidelines, complete immunization is de-
fined as receiving 1 dose of vaccine against tuberculosis 
(BCG); 3 doses of vaccine against diphtheria, pertussis 
and tetanus (DPT); 3 doses of oral polio vaccine (OPV), ex-
cluding polio vaccine given at birth; and 1 dose of measles 
vaccine. The DPT immunization includes newer tetrav-
alent and pentavalent vaccines that also protect against 
hepatitis and Haemophilus influenzae as well as trivalent 
vaccines. According to the routine immunization sched-
ule in Pakistan, children should receive all 8 doses during 
the first year of life: BCG at birth; DPT and OPV at 6, 10 
and 14 weeks; and measles vaccine at 9 months. We also 
examined coverage for each individual vaccine, dropout 
rates for DPT (DPT1–DPT3) and polio (OPV1–OPV3), the 
proportion of children who received no vaccinations and 
the proportion of children with an immunization card. 

To analyse the determinants of immunization in 
2012–13, we selected 15 independent variables based on a 
literature review (20) and analyses of the 2006–07 PDHS 
(13,19). These variables included: children’s characteristics 
(sex and birth order), mothers’ characteristics (age and 
education), household characteristics (wealth quintile 
and urban–rural residence), utilization of health services 
during the woman’s most recent pregnancy (antenatal 
care visits, tetanus toxoid injections and delivery at a 
health facility), problems accessing health care (getting 
permission, getting money, distance to facility, not 
wanting to go alone and transportation), and women’s 
participation in household decisions. 

All analyses were conducted independently for 
Pakistan’s 4 major provinces (Punjab, Sindh, KPK, 
and Balochistan), which account for more than 95% of 
the country’s total population; 2 smaller regions (ICT 
Islamabad and Gilgit Baltistan) were excluded. Reported 
n’s are actual sample frequencies, but all other reported 
numbers are weighted and have accounted for clustering 
in the data. To account for clustering, we used the svyset 
command in STATA 11 to declare the cluster and weight 
variables and then the svy prefix command for all analyses 
to fit statistical models for complex survey data. Trends in 
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immunization were analysed by comparing proportions 
from the 2 most recent PDHS surveys and running 
chi-squared tests. To analyse the association between 
independent variables and complete immunization in 
the 2012–13 survey, we ran bivariate comparisons with 
selected binary and categorical variables using chi-
squared tests. We also examined variables such as birth 
order and mother’s age as interval data in trend analyses. 
The results were similar and are not reported here. 

All variables that were significant in the bivariate 
analysis were entered into multiple logistic regression 
models by region. We used stepwise regression to 
perform a backward-selection estimation to remove 
factors based on a significance level of 0.1. Any factors 
remaining in any of the regional models were then 
entered into the final multivariable model and re-run 
without stepwise regression. Adjusted odds ratios (ORs) 
and 95% confidence intervals (CIs) were calculated to 
show the magnitude of associations. 

The 2012–13 data contain 14 sets of twins and 1 set of 
triplets; 1 child from each set was chosen at random and 
the other(s) dropped due to the near perfect correlation of 
vaccinations within each set.

Ethical considerations
Data files for the 2 PDHS surveys were requested and 
received from the DHS programme (www.dhsprogram.
com). The survey protocols were approved by institution-
al review boards in Pakistan and at ICF International; no 
additional ethical approvals were required for re-analysis 
of the datasets. 

Results 
Levels and trends in immunization
Levels and recent trends in complete immunization cov-
erage vary between provinces (Figure 1). From 2006–07 
to 2012–13, the proportion of children aged 12–23 months 
who were completely immunized increased in Punjab 
by 13.1 percentage points and in KPK by 6.7 percentage 
points; these were also the provinces with the highest 
immunization coverage in 2005–06. In contrast, the pro-
portion of fully immunized children fell in Sindh by 8.1% 
and in Balochistan by 18.5 percentage points. In 2012–13, 
immunization coverage ranged from a low of 16.4 per-
centage points in Balochistan to a high of 65.8 percentage 
points in Punjab.

Punjab showed significant improvements from 
2006–07 to 2012–13 on all immunization indicators except 
measles vaccination (Table 1). Most indicators improved 
in KPK, but only an increase in DPT3 coverage and 
decrease in the DPT dropout rate were significant. The 
reverse was true in Sindh: most indicators worsened over 
time, but only a decrease in DPT3 coverage and increase 
in the DPT dropout rate were significant. All indicators 
in Balochistan worsened over time, and the change was 
significant for DPT3 coverage, complete immunization 
and the OPV dropout rate. 

Determinants of immunization
The bivariate analysis in Table 2 examines whether chil-
dren’s mothers’, or household characteristics were asso-
ciated with complete immunization in each province in 
2012–13. Coverage declined significantly with birth order 

Figure 1 Proportion of children aged 12–23 months who were completely immunized in Pakistan’s four main provinces (Pakistan 
Demographic and Health Survey) (KPK = Khyber Pakhtunkhwa)
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in Sindh and Punjab, but the drop-off began at 
birth order 4–6 in Sindh, compared with birth 
order 7+ in Punjab. Immunization coverage 
increased significantly with mother’s edu-
cation in every province except Balochistan, 
and with household wealth in all 4 provinc-
es; however, only the poorest quintile was at 
a disadvantage in Punjab. Coverage was sig-
nificantly higher in urban than rural areas 
in every province except KPK. Disparities in 
immunization coverage by education, wealth, 
and urban/rural residence were greater in 
Sindh than in other provinces.

Immunization levels varied with mother’s 
utilization of health services during her last 
pregnancy. In all 4 provinces, immunization 
coverage was significantly higher when 
mothers had received 2 tetanus toxoid (TT) 
injections (the number needed to protect 
neonates) and had delivered in a facility. 
Coverage was also positively associated with 
making at least 4 antenatal clinic visits in 
Punjab, Sindh and KPK. We also examined 
problems women reported in accessing 
medical advice and treatment; because 
children in Pakistan must be taken to a health 
facility to receive most vaccinations, this can 
serve as a proxy for access to immunization 
services. Immunization coverage was 
negatively associated with problems getting 
money for treatment in Punjab, Sindh and KPK; 
with distance to the facility, transportation 
problems and not wanting to go alone in 
Punjab and Sindh; and with problems getting 
permission to go for treatment in Sindh and 
KPK. Coverage did not vary significantly with 
women’s participation in major household 
decisions in any of the provinces. 

After controlling for all other variables 
in the multivariable model, receiving TT 
injections was a significant predictor of 
complete immunization and the most 
important factor in every province (OR ranges 
from 1.70 in Sindh to 4.29 in Balochistan) 
(Table 3). Other factors varied between 
provinces. Urban residence was a strong 
and significant predictor in Balochistan (OR 
= 3.53). Wealth was significant in Sindh and 
KPK (OR = 1.46 and 1.44, respectively) while 
mother’s education was significant in Punjab 
and KPK (OR = 1.94 and 1.54, respectively). 
Distance to the health facility was significant 
in Punjab (OR = 2.40).

Discussion
The PDHS surveys reveal substantial provin-
cial differences in all indicators of childhood 
immunization, with Punjab and KPK showing 
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progress in recent years while the situation has deterio-
rated in Sindh and Balochistan. Notably, one predictor of 
complete immunization was significant in all 4 provinc-
es in 2012–13: mothers’ receiving at least 2 TT injections 
during pregnancy. This was also the strongest predictor 
in each province, confirming other studies in Pakistan 
which have found an association between mothers’ utili-
zation of health services during pregnancy and delivery 
and levels of childhood immunization (13,19,21,22). Favin 
et al. have proposed a framework that categorizes the 
reasons for low childhood immunization into family fac-
tors and service-related factors (23). Receiving TT shots 
during pregnancy implies that a woman understands the 
value of immunization for disease prevention (positive 
family factors) and resides in a functional health service 
delivery environment (positive service-related factors). 
Thus, promoting TT injections may create an enabling 
environment for childhood vaccinations. 

Other significant predictors of immunization 
varied between provinces as did levels and trends in 
immunization. This pattern is not unique to Pakistan. 
Analyses of national datasets in neighbouring India, 
which also suffers from low levels of immunization, have 
found significant differences in immunization coverage 
and predictors at the state and district levels which 
persist even when controlling for other factors (24,25). 
These findings suggest that in countries where progress 
towards universal immunization is uneven, strategies 
to increase vaccine coverage can be more effective and 
efficient when designed at the subnational level. Thus, 
the devolution of the health system in Pakistan can be 
viewed as an opportunity to increase the impact of EPI 
because it permits interventions to be tailored to the local 
context. While district-level assessments and planning 
would be ideal (5,14), the PDHS sample does not support 
analysis below the provincial level. 

For EPI managers in Punjab and KPK, where over 
half the children are fully immunized, the goal is to 
build on positive trends: while EPI programmes in these 
provinces have been more successful in reaching poor, 
uneducated and rural residents, immunization coverage 
still lags for certain pockets of the population. Targeted 
interventions may be needed to reach high birth order 
(7+) children, households in the lowest wealth quintile 
and children of mothers with no education. In Sindh 
and Balochistan, where coverage is extremely low for 
virtually all subgroups, EPI managers face greater 
challenges. Managers in these 2 provinces must work to 
normalize childhood immunization and reverse negative 
trends. In Sindh and KPK poverty is a key determinant 
of low immunization rates that managers must address. 

Immunizations in Pakistan are free but mostly 
require traveling to a health facility. Especially in 
rural areas, Pakistani parents often blame difficulties 
in accessing services for not vaccinating children 
(14,26). Assessments of Pakistan’s EPI programme have 
concluded that weaknesses in service delivery, including 
the uneven distribution of EPI centres and staffing issues, 
limit access to immunization (3,5). In addition, studies Ta
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have found that living close to a facility is associated 
with higher vaccination rates in Pakistan (14,26,27). The 
2012–13 PDHS did not specifically ask about access to 
immunization services. According to the multivariable 
analysis, however, distance to the health facility was a 
significant determinant of immunization in Punjab, 
and urban residence was a significant determinant 
in Balochistan, which is the largest and least densely 
populated of the 4 provinces. 

Our study had a number of strengths and limitations. 
By examining immunization data at the provincial level, 
this analysis is helping to fill a gap in the literature. 
This was possible because the PDHS was designed 
to produce reliable estimates of key indicators at the 
provincial level (19). Although different sources have 
yielded widely varying immunization estimates in 
Pakistan (3), the standardized methodology employed 
by the PDHS permits comparisons over time as well 
as between provinces. However, the analysis does 
have some limitations. Sample sizes at the provincial 
level for women with children aged 12–23 months are 
small, reducing the power of the analysis, and PDHS 
questionnaires did not collect information about many 
factors on both the supply and demand sides that have 
proven relevant in other research, such as the availability 
of immunization services and parental beliefs regarding 
immunization. Finally, most women (64–76%) could not 
show vaccination cards for their children, so the data 
rely heavily on women’s recall of vaccinations received 
up to 23 months previously. Weaknesses in household 
sources of information on immunization, including 
both vaccination cards and maternal recall, are well 
established. Depending on the setting, these kinds of data 
may overestimate coverage (e.g. if mothers feel positive 
responses to immunization questions are desirable) or 
they may underestimate coverage (e.g. if vaccination 
cards are not completely filled out or mothers do not 
remember all shots received) (28,29). However, limiting 
this analysis to children with vaccination cards was not 
an option because it would have reduced the sample size 
below that needed for a provincial analysis; in addition, 
the minority of children with cards are unlikely to be 
representative of the broader population. While recall 
bias may have affected this analysis, it is not possible to 
determine in which direction. 

Conclusion
Efforts to increase low rates of immunization are urgent-
ly needed across Pakistan. Some strategies are relevant 
nationwide, notably increasing access to and use of TT 
vaccination services during antenatal care. Yet this anal-
ysis demonstrates that viewing childhood immunization 
in Pakistan through a provincial lens can help achieve 
a deeper understanding of the challenges and potential 
strategies to boost coverage. Provincial EPI managers can 
use these insights to craft effective interventions that tar-
get locally relevant barriers to the supply of and demand 
for immunizations.

Recommendations
The findings suggest concrete steps that provincial EPI 
managers can take to increase immunization coverage. 
Encouraging maternal TT uptake has the potential to 
boost childhood immunization rates in every province, 
even among the poor and uneducated. Integrating im-
munization services with antenatal care – as part of a 
continuum of maternal, neonatal and child health care 
– can help increase TT coverage while also combatting 
community distrust of vaccinations (19). Other changes 
in service delivery are needed to increase access to immu-
nization services, especially in Punjab and Sindh. While 
national immunization days and home outreach activi-
ties have boosted polio immunization rates in Pakistan, 
these special activities have disrupted and detracted from 
routine immunization (4). A more effective and sustain-
able solution is to expand the number of immunization 
centres in underserved areas to overcome challenges 
posed by distance and transportation (5).

There is also a need for increased health education 
and behaviour change communication. Previous studies 
have linked low immunization rates in Pakistan with a 
lack of knowledge, awareness and motivation among 
parents (3,6,26). In this dataset, lower immunization 
coverage among women with no education and no 
regular exposure to mass media in Punjab, Sindh and 
KPK confirms that these may pose a problem. Health 
education interventions in Pakistan have a proven track 
record in increasing vaccination rates (30–32). In Punjab 
and KPK, EPI managers should direct health education to 
groups with low immunization rates, including parents 
who are poor, uneducated and have many children, 
using pictorial and other messages designed for low 
literacy audiences (31). In Sindh and Balochistan, broader 
media campaigns and health education interventions 
are needed to normalize childhood immunization and 
improve parents’ knowledge. In these 2 provinces, 
where dropout rates are high and worsening, managers 
also should consider distributing a bigger, brighter 
immunization card that has proven more effective in 
reminding mothers about the next vaccination date (27).

The EPI managers in Sindh and KPK, where poverty 
is a key determinant of immunization, should consider 
offering economic incentives to increase demand for 
immunization. Programmes in Latin America and Asia 
have succeeded in increasing the utilization of preventive 
health services among the poor with conditional cash 
transfers (33,34), and coupons for food and medicine 
doubled the completion rate for DPT3 among poor 
families in Karachi (35). In Pakistan, linking an existing 
state-sponsored cash transfer programme (the Benazir 
Income Support Programme) to childhood immunization 
has the potential to boost immunization rates; it is the 
country’s largest social safety net, transferring cash to 4.7 
million people, mainly women.
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االختالفات يف مستويات واجتاهات وحمددات تطعيم األطفال بني األقاليم يف باكستان
آدريانا كولز، ذو الفقار جورار، حممد شارجيل، فريد مدحت، راشيد نذير، ديليب كومار، أسلم فريد

اخلالصة
اخللفية: ثمة حاجة ملحة لبذل جهود من أجل حتسني معدالت التطعيم يف باكستان، ولئن كانت اإلحصاءات الوطنية ختفي اختالفات حملية مهمة 

تتعلق بمستويات التطعيم وحمدداته.
اهلدف: هدفنا من هذه الدراسة حتديد مدى التشابه أو االختالف يف االجتاهات احلديثة ومستويات تغطية التطعيم يف أربعة أقاليم رئيسية يف باكستان 

]البنجاب والسند وخيرب باختونخوا وبالوشستان[، والعوامل املرتبطة بعملية التطعيم الكامل لألطفال يف كل إقليم.
حساب  وتم  و2013-2012.   2007-2006 لعامي  باكستان  يف  والصحة«  السكان  »مسح  إىل  استنادًا  للبيانات  حتلياًل  أجرينا  البحث:  طريقة 
االجتاهات السائدة يف تغطية تطعيم األطفال يف الفئة العمرية 12-23 شهرًا لكل إقليم. وُأجريت حتليالت ثنائية ومتعددة املتغريات لتحديد العوامل 

املرتبطة بالتطعيم الكامل. 
النتائج: تبنّي ارتفاع نسبة األطفال الذين تلقوا تطعياًم كاماًل يف إقليم البنجاب ارتفاعًا كبريًا، يف حني سجلت انخفاضًا حادًا يف إقليم بالوشستان. 
فرتاوحت نسبة التغطية الكاملة من 16.4% يف بالوشستان و65.8% يف البنجاب )2012-2013(. وشكل احلقن املضاد لذوفانات الكزاز أثناء 
احلمل منبئًا مهام للتطعيم الكامل يف مجيع املناطق. وتضمنت املنبئات األخرى املسّجلة يف أقاليم بعينها: السكن يف احلرض يف بالوشستان؛ والِغَنى يف 

السند وخيرب باختونخوا؛ ومستوى تعليم األم يف البنجاب وخيرب باختونخوا؛ وُبعد املسافة عن املرفق الصحي يف البنجاب.

Différences provinciales en termes de niveaux, de tendances et de déterminants de la 
vaccination de l’enfant au Pakistan
Résumé
Contexte : Des efforts visant à améliorer les taux de vaccination sont requis de toute urgence au Pakistan, mais les 
statistiques nationales masquent d’importantes différences locales en termes de niveaux et de déterminants de la 
vaccination.
Objectif : La présente étude avait pour objectif de déterminer dans quelle mesure les tendances et les niveaux récents de 
couverture vaccinale sont similaires ou différents dans les quatre provinces principales du Pakistan (le Pendjab, le Sindh, 
Khyber Pakhtunkhwa et le Baloutchistan), et quels sont les facteurs associés à une vaccination complète des enfants dans 
chaque province.
Méthode : Nous avons procédé à l’analyse des données issues des enquêtes démographiques et sanitaires du Pakistan 
2006-2007 et 2012-2013. Les tendances de la couverture vaccinale parmi les enfants âgés de 12 à 23 mois ont été calculées 
dans chaque province. Des analyses bivariées et multivariées ont été conduites afin d’identifier les facteurs associés à une 
vaccination complète.
Résultats : La proportion d’enfants ayant bénéficié d’une vaccination complète avait significativement augmenté au 
Pendjab, mais avait au contraire connu une chute notable au Baloutchistan. La couverture complète était comprise entre  
16,4 % pour le Baloutchistan et 65,8 % pour le Pendjab (2012-13). L’injection d’anatoxine tétanique pendant la grossesse 
était un facteur prédictif important de la vaccination complète dans toutes les provinces. Les autres facteurs prédictifs 
dans certaines provinces en particulier étaient : le fait d’habiter en ville pour le Baloutchistan, le niveau de richesse pour 
le Sindh et Khyber Pakhtunkhwa, le niveau d’éducation de la mère pour le Pendjab et Khyber Pakhtunkhwa, et la distance 
jusqu’à l’établissement pour le Pendjab.
Conclusions : Malgré la pertinence de certaines stratégies visant à augmenter la couverture vaccinale à l’échelle nationale, 
les responsables de programmes doivent rechercher des solutions spécifiques aux tendances et aux facteurs prédictifs des 
provinces. Cette analyse démontre que l’examen de la vaccination des enfants au Pakistan via un prisme provincial peut 
permettre d’obtenir une meilleure compréhension des problèmes et d’élaborer d’éventuelles stratégies pour augmenter 
la couverture.

Acknowledgements
The authors would like to thank Dr Sohail Agha and Dr Gayane Yenokyan for advising on the data analysis and Mr Mark 
Emerson for helping conduct the analysis. We are also grateful to Dr W Abdullah Brooks, Dr Wenfeng Gong, Dr Rozina 
Farhad Mistry, Dr Salim Wazir and Dr Thomas Wierzba for reviewing an earlier draft of the paper and sharing their in-
sights. 

Funding: None.

Competing interests: None declared. 

Book 24-04.indb   342 19/06/2018   10:17:41



Research article

343

EMHJ – Vol. 24 No. 4 – 2018

References
1. Khan T, Qazi J. Measles outbreaks in Pakistan: causes of the tragedy and future implications. Epidemiol Reports. 2014;2(1):1. 

2. Farag NH, Wadood MZ, Safdar RM, Ahmed N, Hamdi S, Tangermann RH, et al. Progress toward poliomyelitis eradication - Paki-
stan, January 2014–September 2015. MMWR Morb Mortal Wkly Rep. 2015;64(45):1271–5. PMID:26584026

3. Hasan Q, Bosan AH, Bile KM. A review of EPI progress in Pakistan towards achieving coverage targets: present situation and the 
way forward. East Mediterr Health J. 2010;16(Suppl.):S31–8. PMID: 21495586

4. Mangrio NK, Alam MM, Shaikh BT. Is Expanded Programme on Immunization doing enough? Viewpoint of health workers and 
managers in Sindh, Pakistan. J Pak Med Assoc. 2008; 58(2):64–7. PMID:18333522

5. Masud T, Navaratne KV. The Expanded Programme on Immunization in Pakistan: Recommendations for improving perfor-
mance. Washington, DC: World Bank; 2012. 

6. Owais A, Khowaja AR, Ali SA, Zaidi AKM. Pakistan’s expanded programme on immunization: an overview in the context of polio 
eradication and strategies for improving coverage. Vaccine. 2013; 31(33):3313–9. PMID:23707167

7. Khan MU, Ahmad A, Aqeel T, Salman S, Ibrahim Q, Idrees J, et al. Knowledge, attitudes and perceptions towards polio immuniza-
tion among residents of two highly affected regions of Pakistan. BMC Public Health. 2015; 15:1100. PMID:26541976

8. Khowaja AR, Zaman U, Feroze A, Rizvi A, Zaidi AKM. Routine EPI coverage: subdistrict inequalities and reasons for immuniza-
tion failure in a rural setting in Pakistan. Asia Pac J Public Health. 2015; 27(2):NP1050–9. PMID:22186395

9. Khowaja AR, Khan SA, Nizam N, Omer SB, Zaidi A. Parental perceptions surrounding polio and self-reported non-participation 
in polio supplementary immunization activities in Karachi, Pakistan: a mixed methods study. Bull World Health Organ. 2012; 
90(11):822–30. PMID:23226894

10. Siddiqi N, Siddiqi A, Nisar N, Khan A. Mothers’ knowledge about EPI and its relation with age-appropriate vaccination of infants 
in peri-urban Karachi. J Pak Med Assoc. 2010; 60(11):940–4. PMID:21375199

11. SteelFisher GK, Blendon RJ, Guirguis S, Brulé A, Lasala-Blanco N, Coleman M, et al. Threats to polio eradication in high-conflict 
areas in Pakistan and Nigeria: a polling study of caregivers of children younger than 5 years. Lancet Infect Dis. 2015; 15(10):1183–
92. PMID:26179316

12. Hagan JE, Wassilak SGF, Craig AS, Tangermann RH, Diop OM, Burns CC, et al. Progress toward polio eradication - worldwide, 
2014-2015. MMWR Morb Mortal Wkly Rep. 2015; 64(19):527–31. PMID:25996095

13. Bugvi AS, Rahat R, Zakar R, Zakar MZ, Fischer F, Nasrullah M, et al. Factors associated with non-utilization of child immuniza-
tion in Pakistan: evidence from the Demographic and Health Survey 2006-07. BMC Public Health. 2014; 14:232. PMID:24602264

14. Cockcroft A, Andersson N, Omer K, Ansari NM, Khan A, Chaudhry UU, et al. One size does not fit all: local determinants of mea-
sles vaccination in four districts of Pakistan. BMC Int Health Hum Rights. 2009; 9 Suppl 1:S4. PMID:19828062

15. Nishtar S, Boerma T, Amjad S, Alam AY, Khalid F, ul Haq I, et al. Pakistan’s health system: performance and prospects after the 
18th Constitutional Amendment. Lancet. 2013;381(9884):2193–206. PMID:23684254

16. Shaikh S, Naeem I, Nafees A, Zahidie A, Fatmi Z, Kazi A. Experience of devolution in district health system of Pakistan: perspec-
tives regarding needed reforms. J Pak Med Assoc. 2012;62(1):28–32. PMID:22352097

17. Pakistan Demographic and Health Survey 2013-2014. Islamabad and Calverton, Maryland: National Institute of Population Stud-
ies and ICF International; 2013. 

18. National Institute of Population Studies and Macro International Inc. Pakistan Demographic and Health Survey 2006-2007. 
Islamabad and Calverton, Maryland: National Institute of Population Studies and ICF International; 2008. 

19. Zaidi SMA, Khowaja S, Kumar Dharma V, Khan AJ, Chandir S. Coverage, timeliness, and determinants of immunization com-
pletion in Pakistan: evidence from the Demographic and Health Survey (2006-07). Hum Vaccin Immunother. 2014;10(6):1712–20. 
PMID:24784118

20. Rainey JJ, Watkins M, Ryman TK, Sandhu P, Bo A, Banerjee K. Reasons related to non-vaccination and under-vaccination of 
children in low and middle income countries: findings from a systematic review of the published literature, 1999-2009. Vaccine. 
2011;29(46):8215–21. PMID:21893149

21. Siddiqi N, Khan A, Nisar N, Siddiqi AE. Assessment of EPI (expanded programme of immunization) vaccine coverage in a 
peri-urban area. J Pak Med Assoc. 2007;57(8):391–5. PMID:17902521

22. Shaikh S, Taj TM, Kazi A, Ahmed J, Fatmi Z. Coverage and predictors of vaccination among children of 1-4 years of age in a rural 
sub-district of Sindh. J Coll Physicians Surg Pak. 2010;20(12):806–10. PMID:21205546

23. Favin M, Steinglass R, Fields R, Banerjee K, Sawhney M. Why children are not vaccinated: a review of the grey literature. Int 
Health. 2012;4(4):229–38. PMID:24029668

االستنتاجات: عىل الرغم من أمهية بعض االسرتاتيجيات الرامية إىل زيادة تغطية التطعيم يف مجيع أنحاء البلد، ينبغي ملديري الربامج إجياد حلول 
حمددة لالجتاهات واملنبئات عىل مستوى األقاليم. وُيظهر هذا التحليل أن النظر إىل التطعيم يف مرحلة الطفولة يف باكستان من منظور إقليمي من شأنه 

أن يساعد يف التوصل إىل فهم أعمق للتحديات واالسرتاتيجيات املحتملة التي يمكن اعتامدها لتعزيز نطاق التغطية.

Book 24-04.indb   343 19/06/2018   10:17:41



EMHJ – Vol. 24 No. 4 – 2018Research article

344

24. Mathew JL. Inequity in childhood immunization in India: A systematic review. Indian Pediatr. 2012;49(3):203–23. 
PMID:22484740

25. Sissoko D, Trottier H, Malvy D, Johri M. The influence of compositional and contextual factors on non-receipt of basic vaccines 
among children of 12-23-month old in India: A multilevel analysis. PLoS One. 2014;9(9). PMID:25211356

26. Naeem M, Khan MZUI, Adil M, Abbas SH, Khan MU, Khan A, et al. Inequity in childhood immunization between urban and 
rural areas of Peshawar. J Ayub Med Coll Abbottabad. 2011;23(3):134–7. PMID:23272455

27. Usman HR, Rahbar MH, Kristensen S, Vermund SH, Kirby RS, Habib F, et al. Randomized controlled trial to improve childhood 
immunization adherence in rural Pakistan: redesigned immunization card and maternal education. Trop Med Int Health. 
2011;16(3):334–42. PMID:21159080

28. Cutts FT, Izurieta HS, Rhoda DA. Measuring coverage in MNCH: design, implementation, and interpretation challenges associ-
ated with tracking vaccination coverage using household surveys. PLoS Med. 2013;10(5):e1001404. PMID:23667334

29. Miles M, Ryman TK, Dietz V, Zell E, Luman ET. Validity of vaccination cards and parental recall to estimate vaccination coverage: 
a systematic review of the literature. Vaccine. 2013;31(12):1560–8. PMID:23196207

30. Andersson N, Cockcroft A, Ansari NM, Omer K, Baloch M, Ho Foster A, et al. Evidence-based discussion increases childhood vac-
cination uptake: a randomised cluster controlled trial of knowledge translation in Pakistan. BMC Int Health Hum Rights. 2009; 
9(Suppl. 1):S8. PMID:19828066

31. Owais A, Hanif B, Siddiqui AR, Agha A, Zaidi AK. Does improving maternal knowledge of vaccines impact infant immunization 
rates? A community-based randomized-controlled trial in Karachi, Pakistan. BMC Public Health. 2011;11:239. PMID:21496343

32. Shaikh S, Memon S, Ahmed I, Amna, Manzoor R, Shaikh S. Impact of an IEC (information, education and communication) 
intervention on key family practices of mothers related to child health in Jamshoro, Sindh. Pak J Med Sci. 2014;30(3):611–8. 
PMID:24948990

33. Bassani DG, Arora P, Wazny K, Gaffey MF, Lenters L, Bhutta ZA. Financial incentives and coverage of child health interventions: 
a systematic review and meta-analysis. BMC Public Health. 2013;13(Suppl. 3):S30. PMID:24564520

34. Ranganathan M, Lagarde M. Promoting healthy behaviours and improving health outcomes in low and middle income coun-
tries: a review of the impact of conditional cash transfer programmes. Prev Med. 2012;55(Suppl.):S95–105. PMID:22178043

35. Chandir S, Khan AJ, Hussain H, Usman HR, Khowaja S, Halsey NA, et al. Effect of food coupon incentives on timely completion 
of DTP immunization series in children from a low-income area in Karachi, Pakistan: a longitudinal intervention study. Vaccine. 
2010;28(19):3473–8. PMID:20199756

Book 24-04.indb   344 19/06/2018   10:17:41



Research article

345

EMHJ – Vol. 24 No. 4 – 2018

Patient and caregiver education levels and readmission and mortality 
rates of congestive heart failure patients
Osama Elkhateeb 1 and Khaled Salem 1

1Cardiac Rehabilitation and Heart Failure Programs, King Abdullah Medical City, Makkah, Saudi Arabia (Correspondence to: K. Salem: cardio1@live.ca).

Introduction
In 1955, Thomas McKeown, a British physician, was prob-
ably the first author to use the term social determinants 
of health (SDOHs) to describe the correlation of favour-
able living conditions with improvement of life expec-
tancy (1,2). The SODH concept attracted global attention 
after Marc Lalonde, the Canadian Minister of National 
Health and Welfare, released his 1974 report that identi-
fied 4 major public health components: lifestyle, environ-
ment, genetics and healthcare system. The term SDOH 
achieved additional recognition in 2005, when the World 
Health Organization formed the “causes of the causes” 
population health improvement commission (3–7).

Education level, employment status, housing, 
minority status and income level are major social 
determinants that correlate with individual and overall 
population health outcomes. People with high education 
levels (HELs) are expected to have high levels of literacy 
and understanding, increased ability to afford adequate 
health insurance plans, more involvement in their own 
health decision-making, and increased ability to use 
community resources to affect their lifestyle positively 
compared with those with low education levels (LELs). 
LELs have been linked to poor individual health outcomes 
of parents and their children (8–10).

In developed countries, LELs have strong correlations 

with increased risk and prevalence of cardiovascular 
disease, decreased HDL levels in women, and increased 
cardiovascular morbidity and mortality and total choles-
terol levels, hypertension and smoking prevalence (11,12). 
However, little is known about how education level cor-
relates with health outcomes in nonwestern countries. 
This study evaluated the epidemiological correlation of 
education level of patients and their caregivers and read-
mission and mortality rates of congestive heart failure 
(CHF) patients.

Despite the availability of strong evidence that 
effective family support improves health behaviour and 
outcomes (13), the nature of the correlation between CHF 
outcome and caregiver contribution has not been well 
studied. One recent study described a gradient of patient 
capability or willingness for self-care and the extent of 
caregiver contribution. The smaller the contribution of 
patient self-management, the more involved the caregiver 
becomes (14). A survey of 439 diabetes patients with CHF 
found an inverse relation between education and family 
support. A higher education level (i.e., above high school) 
was associated with less support, particularly for female 
patients (15).

The theoretical basis of our CHF health promotion 
programme is derived from information processing 
theory and Bandura’s social learning theory. The 
information-processing model of memory has 5 phases 
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Background: Despite evidence that effective family support improves health behaviour and outcomes, the nature of the 
correlation between congestive heart failure (CHF) outcome and caregiver contribution has not been well studied.
Aim: This single centre pilot study aimed to determine epidemiological correlations between education level and hospital 
readmission and mortality rates of CHF patients in a nonwestern country population. 
Methods: The study was performed in King Abdullah Medical City, Makkah, Saudi Arabia from February 2015 to Febru-
ary 2016, and included 167 consecutive patients enrolled in a CHF management registry. Data on the education levels of 
patients and their caregivers were collected, and patient outcomes in high education level (HEL) and low education level 
(LEL) groups were compared. 
Results: Of 167 patients, 101 completed 12 months of follow-up. The mean age was 58 (13.4) years and 80% were men; 87% 
were Saudi nationals. The HEL group comprised 42 (42%) patients. There were no significant differences in the mortality 
(3 vs 2%) or readmission rate (18 vs 19%) between the LEL and HEL patients, and 29.6% of LEL patients had caregivers with 
an LEL. 
Conclusion: The education levels of CHF patients and caregivers were not correlated with readmission or mortality rates.
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(16). The attention stage (phase 1) includes external 
stimuli such as our educational booklet for the patient 
to read at home. The processing and short-term memory 
stages (phases 2 and 3) involve listening to the educator 
providing information in a noninteractive way. The 
patient retention span is < 30 seconds. During the 
long-term memory stage (phase 4), the educator uses 
methods to promote memorization, such as the teach-
back technique, that helps patients reach phase 5, which 
consists of translating what was externally provided and 
memorized into self-management skills. It is through 
this action phase that patients master self-management 
skills. The application of this theory may be challenged in 
phases 2–4 by the health literacy level of patients. Patient 
motivation and caregiver willingness during the action 
phase are key for regular, daily monitoring of dry weight, 
recognizing symptoms, identifying warning signs, being 
able to use a diuretic sliding scale at home, and knowing 
when and who to ask for help. Bandura’s social learning 
theory, published in 1977, claims that learning is a social 
process that does not require direct education methods. 
It contends that people learn and that their behaviour 
is reinforced through observation of role models in the 
surrounding environment (16,17).

We aimed to use the data from this single centre pilot 
study to discuss the correlation between patient level of 
education and its interaction with the caregiver’s level 
of education, and cardiac readmission and mortality 
outcomes of CHF patients.

Methods
We retrospectively reviewed the data of 101 prospectively 
enrolled, consecutive patients in a CHF disease manage-
ment programme registry. The King Abdullah Medical 
City–heart failure registry is an observational single-cen-
tre prospective registry of hospitalized patients with 
CHF. Patients were hospitalized with increased brain 
natriuretic peptide levels, evidence of pulmonary conges-
tion upon chest X-ray, ejection fraction of < 40% on echo-
cardiography, and New York Heart Association (NYHA) 
class II–IV symptoms. Table 1 shows a summary of the 
baseline characteristics.

No specific interventions were conducted, but all 
patients received the standard level of care and were 
treated as inpatients or outpatients by a multidisciplinary 
CHF team. The patients were followed for a minimum 
of 12 months. Missing data, particularly on at-home 
mortality and caregiver education level were collected 
during the annual routine follow-up telephone interview. 
Data analysis began with the initial hospital admission 
as the starting point of our retrospective review. The 
end points were hospital readmission, mortality or 
completion of 1-year follow-up. Data analysis targeted 
patient and caregiver education levels and one or more 
re-hospitalization and mortality rates. Patients with ≤ 11 
years of education were included in the low education 
level (LEL) group, and they were compared with patients 
in a high education level (HEL) group with > 11 years of 
education.

Statistical analysis described the general demographic 
and clinical characteristics. Continuous variables were 
expressed as means (standard deviation; SD) and were 
compared using the 2-sample t test. Categorical variables 
were expressed as percentages and 95% confidence 
intervals (CIs) and were compared using χ 2 tests. P < 0.05 
was considered to be statistically significant.

Results
Of the 167 patients in the CHF registry, 101 completed the 
12 months of follow-up. The mean age of the patients was 
58 (13) years, 80% were men and 87% were Saudi nation-
als (Table 1). The HEL group comprised only 42% of the 
patients and had an overall mortality rate of 2.9% (n = 3; 
95% CI: 0–8%) and readmission rate of 18.8% (n = 19; 95% 
CI: 11–27%).

The patients in the HEL group were younger than 
those in the LEL group [52 (13) vs 61 (12) years; P ≤ 0.001), and 
80% of the women versus 53% of the men were in the LEL 
group. There were no significant differences in mortality 
(3 vs 2%) or readmission (18 vs 19%) rates between the LEL 

Table 1 Baseline and follow-up characteristics of congestive 
heart failure patients

Patients (n = 101)
Gender, male (%) 80

Age (SD), yr 58 (13)

Nationality, Saudi (%) 87

Mortality (%) 3

Patients, HEL (%) 42

Caregivers, HEL (%) 74

Ejection fraction (SD) 23 (9.4)

Mortality score (SD) 37 (6.9)

Readmission score (SD) 25 (4.3)

CRTD (%) 18

Atrial fibrillation (%) 7

Education booklet given (%) 48

Medications (%)

Furosemide 87

β-Blockers 89

ACEI/ARB 68

Hydralazine 18.8

Nitrates 32

Spironolactone 59

Digoxin 6

Readmission (%) 19

1 readmission 10

2 readmissions 3

3 readmissions 6

Length of stay (SD), d 8 (5.8)
 
ACEI = angiotensin converting enzyme inhibitor; ARB = angiotensin receptor blocker; 
CRTD =  cardiac resynchronisation therapy defibrillator; HEL = high education level; SD = 
standard deviation.
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and HEL groups (Table 2). More automatic implantable 
cardioverter defibrillators and cardiac resynchronization 
therapy defibrillators were implanted in HEL patients, 
but the difference was not significant between the 2 
groups of patients (15 vs 24%, respectively P = 0.3). Among 
the caregivers, 74% had an HEL, but 22% had no formal 
education. Six (6%) patients had no live-in caregiver, and 
the caregivers of 29.6% of the patients in the LEL group 
also had an LEL. An education booklet, which is included 
in the CHF health management programme, was given 
to only 37% of the LEL patients and to 64% of those in the 
HEL group (P = 0.007).

Discussion
This study indicated that there was no correlation be-
tween the level of education and study outcomes of CHF 
mortality and readmission rates. The results are in line 
with a recent study in which the level of education was 
not a determinant of efficient self-care management, 
whereas other socioeconomic factors, such as unem-
ployment and the presence of a caregiver were (18), and 
with another study in which increased knowledge was 
not necessarily associated with improved engagement in 

self-care (19).
The lack of positive correlation between patient 

education level and CHF readmission and mortality 
outcome in this pilot Middle Eastern study gives rise to 
3 hypotheses. (1) The lack of correlation was due to the 
combined effect of decreased level of education of both 
patients and caregivers. In our study, both patients and 
caregivers in 30% of the households had an LEL. This 
family-related barrier may have impeded the achievement 
of efficient self-management adherence. (2) The lack of 
correlation was due to the possible inefficiency of the 
traditional standardized and noncustomized patient 
education and health promotion methodology. The health 
education methodology was not tailored to align with the 
patient or the caregiver level of education, or preferences. 
In our study, caregivers were to attend 1-hour face-to-
face didactic education sessions and to be given a copy 
of a CHF educational booklet. However, this therapeutic 
educational technique was hampered by the fact that 38% 
of the patients and 16% of the caregivers had no formal 
education. (3) The lack of correlation is a CHF disease-
specific phenomenon that requires further research.

Table 2 Characteristics of patients and caregivers with HEL and LEL

HEL
(n = 42)

LEL
(n = 59)

P

Gender, male (%) 91 73 0.03

Age (SD), yr 52 (13) 61 (12) < 0.001

Nationality, Saudi (%) 88 87 0.7

Mortality (%) 2 3

Caregivers, HEL (%) 82 70.4 0.2

Ejection fraction (SD) 23 (8) 23 (10) 0.9

Mortality score (SD) 36 (6) 38 (8) 0.2

Readmission score (SD) 25 (3) 25 (8) 0.4

AICD/CRTD (%) 24 15 0.3

Atrial fibrillation (%) 10 5 0.4

Education booklet given (%) 64 37 0.007

Medications (%)

Furosemide 81 92 0.1

β-Blockers 91 88 0.7

ACEI/ARB 60 75 0.1

Hydralazine 21 17 0.5

Nitrates 31 32 0.8

Spironolactone 64 55 0.3

Digoxin 10 3 0.2

Readmission (%) 19 18 0.95

1 readmission 4 6

2 readmissions 1 2

3 readmissions 3 3

Heart function clinic attendance (22%) (24%) 13 (21%) 0.75

Length of stay (SD), d 9 ± 6 8 ± 6 0.4
ACEI = angiotensin-converting enzyme inhibitor; AICD = automatic implantable cardioverter defibrillator; ARB = angiotensin receptor blocker; CRTD = cardiac resynchronisation therapy 
defibrillator; HEL = high education level; LEL = low education level; SD = standard deviation.
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Based on the finding of this study, we suggest 
the following policy recommendations: (1) encourage 
innovation in the educational techniques development 
field, and target patients and caregivers with HEL and 
LEL; (2) provide healthcare workers with the skills to 
measure patient and caregiver literacy levels and tailor 
the CHF programme to match patient needs; (3) continue 
to engage actively caregivers and family members; (4) 
invest in and allocate resources for individualized, rather 
than standardized, health education and promotion 
research initiatives; and (5) support the implementation 
of multidisciplinary CHF structured programmes that 
help identify the characteristics of caregivers, assess their 
needs, allocate programme resources, train counsellors, 
and provide psychological and financial support and 
clear direction to caregivers throughout the journey with 
their loved ones.

This prospective study evaluated the impact of 
education level on heart failure outcomes in a previously 
unstudied population in a nonwestern society. This is 
one of the few studies to look at healthcare determinants 
in the Middle East and is probably the first to include 
CHF patients. We evaluated the impact of the education 
level of patients and caregivers on healthcare processes 
and outcomes. The small study sample recruited at a 

single centre made it difficult to interpret the results or 
to allow a multivariate analysis of other SDOHs, such as 
employment, housing, income and environmental safety. 
In addition, we did not use validated health literacy 
questionnaires or psychometric measurements and did 
not study the possible influence of other SDOHs, such 
as employment, income or housing. Patient choice or 
the unavailability of printed copies resulted in fewer 
patients in the LEL than in the HEL group receiving the 
educational booklet, which may have affected the overall 
discussion of the optimum health education programme 
for our CHF patients and their caregivers. Looking at the 
study through a different lens, it could serve as a pilot 
study, and a call for action to allocate resources for larger 
SDOH-oriented multicentre randomized controlled 
studies in the Middle East.

In conclusion, neither patient nor caregiver 
education level was significantly associated with 
hospital readmission nor mortality rates in this series of 
CHF patients. Caregiver education level may represent 
a barrier to the CHF health promotion strategy. The 
size of the patient and caregiver populations with an 
LEL warrants development of targeted CHF education 
programmes.

Niveaux d’éducation des patients et des aidants et taux de réadmission et de mortalité 
chez les patients atteints d’insuffisance cardiaque congestive
Résumé
Contexte : Malgré les éléments indiquant qu’un soutien familial efficace contribue à l’amélioration du comportement 
et des résultats sanitaires, la nature de la corrélation entre l’issue de l’insuffisance cardiaque congestive (ICC) et la 
contribution des aidants n’as pas été bien étudiée. 
Objectif : La présente étude pilote unicentrique avait pour objectif de déterminer des corrélations épidémiologiques entre 
le niveau d’éducation d’une part, et d’autre part les taux de réadmission en soins hospitaliers et de mortalité chez les 
patients atteints d’ICC au sein d’une population de pays non occidentaux.
Méthodes : L’étude a été menée à l’hôpital King Abdullah Medical City, à La Mecque en Arabie saoudite, de février 2015 
à février 2016 ; 167 patients ont été consécutivement inclus dans un registre de prise en charge de l’ICC. Des données 
concernant le niveau d’éducation des patients et de leurs aidants ont été recueillies et les résultats ont été comparés pour 
les patients du groupe de niveau d’éducation élevé et ceux du groupe de niveau d’éducation faible.
Résultats : Sur les 167 patients, 101 ont terminé la période de suivi de 12 mois. L’âge moyen était de 58 (13,4) ans et 80 % 
des patients étaient des hommes ; 87 % étaient des ressortissants saoudiens. Le groupe de niveau d’éducation élevé était 
composé de 42 (42 %) patients. Aucune différence significative n’a été constatée dans le taux de mortalité (3 % contre 2 %) 
ou de réadmission (18 % contre 19 %) entre les patients de niveau d’éducation faible et élevé respectivement, et 29,6 % des 
patients de niveau d’éducation faible avaient des aidants du même groupe.
Conclusion : Aucune corrélation n’a été observée entre le niveau d’éducation des patients atteints d’ICC et celui de leurs 
aidants et les taux de réadmission ou de mortalité.
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مستويات تعليم املرىض ومقّدمي الرعاية الصحية ومعدالت إعادة إدخال مرىض فشل القلب االحتقاين إىل املستشفى
أسامة اخلطيب، خالد سامل

اخلالصة
ن السلوكيات واحلصائل الصحية، فإن طبيعة االرتباط بني احلصيلة اخلاصة بفشل  اخللفية: عىل الرغم من الرباهني عىل أن الدعم األرسي الفعال ُيسِّ

مي الرعاية مل ختضع لدراسة وافية. القلب االحتقاين ومسامهة ُمقدِّ
اهلدف: هتدف هذه الدراسة التجريبية التي أجراها مركز وحيد إىل حتديد أوجه االرتباط الوبائي بني مستوى التعليم وإعادة إدخال مرىض فشل 

القلب االحتقاين إىل املستشفيات ومعدالت الوفيات يف صفوفهم يف بلد من غري البلدان الغربية.
طرق البحث: ُأجريت هذه الدراسة يف مدينة امللك عبد اهلل الطبية بمكة، اململكة العربية السعودية، يف الفرتة من فرباير/شباط  2015 حتى فرباير/
املتعلقة بمستويات  البيانات  شباط 2016، وشملت 167 مريضًا متعاقبًا مسّجلني يف السجل العالجي ملرىض فشل القلب االحتقاين. وتم مجع 
تعليم املرىض ومقدمي الرعاية هلم، ومقارنة نتائج عالج املرىض املدرجني يف جمموعتي ذوي املستوى التعليمي املرتفع وذوي املستوى التعليمي 

املنخفض.
النتائج: من أصل 167 مريض، استكمل 101 مريض املتابعة ملدة 12 شهرًا. وبلغ متوسط العمر 58 عامًا )13.4( رجال )80%( من املواطنني 
مرىض  بني  كبرية  اختالفات  أي  ُتسجل  ومل   .)%42( مريضًا   42 من  املنخفض  التعليمي  املستوى  ذوي  جمموعة  وتألفت   .)%87( السعوديني 
املجموعتني يف معدل الوفيات )3% مقابل 2%( أو معدل إعادة اإلدخال إىل املستشفى)18% مقابل 19%( عىل التوايل، وبلغت نسبة املرىض ذوي 

املستوى التعليمي املنخفض الذين تلقوا الرعاية عىل يد مقدمي رعاية ذوي مستوى تعليمي منخفض %29.6. 
االستنتاج: مل يسّجل ارتباط بني املستويات التعليمية ملرىض فشل القلب االحتقاين ومقدمي الرعاية هلم وبني معدالت إعادة إدخاهلم إىل املستشفيات 

أو معدالت الوفيات يف صفوفهم.
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Introduction
Injections are the most common health care procedure; 
it is estimated that 16 billion are administered each year 
(1), with several billion given every year in low- and mid-
dle-income countries (1,2,3). The World Health Organiza-
tion (WHO) has estimated that 2 million needle-stick in-
juries occur annually to health care workers worldwide; 
these can result in transmission of hepatitis B and C 
and HIV infection (4,5). Therefore, addressing the safety 
of injection–related practices and risk factors and mak-
ing prophylactic care available are the best precautions 
against accidental transmission.

Injections are safe when they pose no threat to the 
recipient, the provider or the community (6). This requires 
the use of sterile needles, clean preparation surfaces, 
and immediate and proper disposal of used devices as 
well as an effective and safe method of final disposal to 
avoid infectious and noninfectious adverse events. The 
adequacy and appropriateness of injection equipment, 
the use of sharps containers, the level of staffing, and the 
incidence of recapping, the awareness of risk, and the 
effectiveness and availability of training also affect risk 
of transmission of infections (6,7). 

Substantial efforts have been made by the 
international community, under the leadership of the 
Safe Injection Global Network (SIGN), to reduce the risk 
of unsafe injections worldwide (8). Significant progress 
was made in reducing the number of unsafe injections 
in developing countries from 2000 to 2010 (from 1.35 to 
0.16 per person per year). However, the number remained 
high in the countries of the WHO Eastern Mediterranean 
Region, with 0.57 unsafe injections per person per year. 
In sub-Saharan Africa and Latin America, the average 
figure for 2010 was only 0.04–0.05 unsafe injections per 
person per year (9). 

In 2001, the Ministry of Health in Oman conducted a 
national survey of injection practices in 78 government 
health facilities across the country. The findings of 
the study suggested that overall standards were good; 
however, in some areas, there was a need to improve 
the situation. Examples of areas identified by the 2001 
study and requiring further strengthening, including 
increasing awareness regarding the Ministry of Health 
injection safety policy, streamlining request procedures 
for injection supplies and safe final disposal of sharps 
(10).

Abstract
Background: Unsafe injection practices put patients and providers at risk of infectious and noninfectious adverse events. 
A 2001 Ministry of Health survey on injection practices in Oman indicated that, while overall standards were good, in 
some areas there was a need for improvement.
Aim: We aimed to evaluate injection safety practices to determine whether facilities meet the requirements for practices, 
equipment, supplies and waste disposal, and to identify unsafe practices.
Methods: We conducted a national cross-sectional survey in 2007 using the World Health Organization tool to evaluate 
injection safety practices. Using 2-stage cluster sampling, 80 government and 61 private health facilities were randomly 
selected and evaluated. 
Results: There was no shortage of injection equipment nor evidence of attempts to sterilize disposable devices. Care pro-
viders immediately disposed of the used needle/syringe in sharps containers. Phlebotomy devices were taken from sealed 
packets in 96% of facilities. In private facilities, 66.3% of the care providers were fully immunized against hepatitis B. 
Wearing a new pair of gloves for phlebotomy was observed in only 46% of government and 38% of private health facilities. 
Many health facilities lacked alcohol-based handrub. 
Conclusions: Many injection safety aspects were satisfactory. However there are still opportunities for improvement. 
Actions are required to make alcohol-based handrub and appropriate sharps containers available and to provide hepatitis 
B vaccine and training to health care workers in all facilities.
Keywords: Blood-borne viruses, injection safety, assessments tool, Oman, Eastern Mediterranean Region
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We assessed the injection practices in both 
governmental and private health care facilities for 
phlebotomies, lancet procedures and intravenous (IV) 
injections and infusions. The main objectives of this 
study were to determine whether facilities meet the 
requirements for practices, equipment, supplies and 
waste disposal. Secondly, we aimed to identify unsafe 
practices that posed a risk to patients, providers and the 
community.

Methods
Study design
In this cross-sectional study, facilities were randomly se-
lected through a 2-stage cluster sampling design (11). We 
used the 2007 WHO revised tool for the assessment of 
injection safety (12). The study was implemented in 2007 
over 2 phases: The first phase was the preparation and pi-
loting, and the second was conducting the study, entry 
and analysis of data and reporting.

Study sites and sampling
At the time of the survey, Oman was administered 
through 8 regions and 2 governorates (currently Oman is 
divided into 11 governorates) and we used these for sam-
pling purposes. The regions were divided into 61 wilayat 
(districts). We assessed injection safety in 2 represent-
ative samples, one in the public health sector and the 
second in the private health sector. In the public health 
sector, a representative sample was selected from the 52 
governmental hospitals and the 152 health centres. Popu-
lation data were obtained from the most recent estimate 
(13). Prior to sampling, wilayat which had less than 10 
health facilities were regrouped with the immediately 
adjacent one to form larger units. This provided a sam-
pling frame of 16 clusters, from which a sample of 8 clus-
ters was selected (first-stage sampling) with probability 
proportionate to population size (14). All health facilities 
in the selected clusters were listed and a sample of 10 (1 
regional hospital and 9 health facilities) was drawn using 
a simple random sampling technique using a table of ran-
dom numbers (second-stage sampling). 

In the private health sector, and due to the number 
of injections, only hospitals, medical complexes and 
dental clinics were retained. Sampling was done in the 
8 geographical clusters randomly selected for the public 
health sector survey. In each of these geographical 
clusters, 1 hospital was randomly selected if there was 
at least 1; for the 2 other categories we considered that a 
medical complex with a dental clinic represented 1 unified 
health structure. If the medical complex did not have 
a dental clinic, the closest dental clinic to this medical 
complex was enrolled. Replacements was also chosen 
for the few health facilities which did not administer 
injection procedures.

Data collection tool
Data were collected using the questionnaire of the re-
vised WHO Tool C for the assessment of unsafe practices 
(12); this used a combination of interviews and structured 

observations to estimate the risk of infection associated 
with unsafe practices for each type of procedure. The aims 
were to assess whether a facility meets the requirements 
for safety, to identify unsafe practices and to estimate the 
proportion of health care facilities in which practices are 
safely (or unsafely) performed. The assessment includes 
a checklist, and responses are mostly categorical options 
in order to both standardize the assessment and simplify 
data management and analysis. It was designed to target 
public and private facilities providing primary care, in-
cluding first and second level hospitals.

Piloting
The study was piloted in 5 health facilities in Muscat, 
both public and private. Consequently, we modified the 
language of some questions in the survey questionnaire 
to make it clearer to both investigators and interviewees. 
These 5 facilities were not included in the survey.

Data collection and analysis
A research team of 32 fieldworkers were trained on data 
collection and interviewing. They were grouped into 9 
teams; each was responsible for one of the 8 clusters (2 
teams collected data from one of the cluster as facilities 
were situated far apart in that cluster). Data were collect-
ed using a combination of structured observation and in-
terviews. Data collectors conducted the observations for 
the facility, worksites, supplies and practices according to 
a core set of checklist items. Observation included facil-
ity infrastructure and the following practices: injection, 
blood collection, IV injection and infusion, sterilization 
and waste disposal. Fieldworkers were instructed to ob-
serve 1–5 observations for each of the procedures related 
to the assessment. All of the observations had to be com-
patible with the standard/best practice to consider the 
procedure safe. Data collectors were instructed to spend 
at least 3 hours in the facility before concluding that a 
procedure was not observed. They would not ask for a 
procedure to be performed if it was not already a planned 
part of the patient’s treatment. Data collectors inter-
viewed the provider and his/her immediate supervisor. 
Monitoring and supervision were provided by the prin-
cipal investigators and co-investigators; an item-by-item 
check ron consistency, plausibility and completeness of 
the data collection forms was done and appropriate cor-
rections were made on-site.

Data entry and management were done using Epi-
Data, version 3.1, and Stata, version 6.0. Data analysis 
was done separately for the public and private health 
sectors. We calculated the proportion of facilities having 
the desired response for each item and the confidence 
interval (CI) or the statistical range of the proportion of 
facilities having that characteristic. Due to differences 
in the number of injection procedures between clusters, 
adjustments were done by assigning weights in each 
cluster for both public and private health sectors taking 
into account the number of procedures. Binomial 
confidence intervals were computed using Stata. The 
cluster-sampling design was taken into account by 
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computing the Kish design effect, the value by which 
the variance is underestimated compared to the variance 
obtained from simple random sampling (15), and by using 
the design effect to make the appropriate corrections to 
the 95% CI.

Ethical considerations
Informed consent was obtained from the health care 
workers in the selected facilities. Fieldworkers had been 
trained to tactfully intervene to prevent potential harm if 
they were about to witness injection practices that were 
of particular danger to the recipient. 

This study was approved by the Research Ethics 
Committee of the Ministry of Health, Oman.

Results
Assessment of risks to patients 
Of the 141 health facilities surveyed, 80 (57%) were in in 
the public health sector and 61 (43%) in the private sector 
(Table 1).

Details of the safety assessment observation for 
patients and providers are given in Table 2. There was 

no evidence of attempts to sterilize disposable injection 
devices and all facilities were equipped with running 
water and cleansing soap. In most of the facilities we 
surveyed no needles were left in the diaphragm of multi-
dose vials (95%, (CI) 89–99%). However, infectious (non-
sharps) health care waste was observed outside of their 

Table 1 Type and number of surveyed facilities

Type of facility No. of sites
Public (governmental) (n = 80)

Basic health centre 47

Extended health centre 13

Local hospital 8

Wilayat (district) hospital 4

Governorate or university hospital 8

Private (n = 61) 

Medical complex 53

Hospital 3

Dental clinic alone 5

Total 141

Table 2 Facility observations to assess safety to patients and providers in public and private health sectors, Oman, 2007

Indictor Public sector Private sector

n N % (95% CI) n N % (95% CI)
Assessing risk to patients

No loose disposable injection equipment outside of packaging 
anywhere inside the facility

71 80 88 (82–96) 45 61 73 (58–88)

No loose disposable phlebotomy equipment outside of 
packaging anywhere inside the facility

72 77 94 (88–99) 42 46 90 (81–100) 

No loose disposable intravenous equipment outside of 
packaging anywhere inside the facility

78 80 98 (94–100) 49 53 93 (83–100)

Evidence of attempted sterilization of disposable injection 
equipment

0 80 0 0 61 0

No non-sharps infectious health care waste of any type outside 
of containers specific for non-sharps infectious waste

54 80 68 (57–78) 44 61 72 (59–85)

No multi-dose vials with needles left in the diaphragm 75 80 94 (88–99) 58 61 94 (87–100)

Running water and soap for cleansing hands 80 80 100 61 61 100

Alcohol-based hand rub for cleansing hands 28 80 35 (24–46) 11 61 18 (5–32)

Assessing risk to providers

No overflowing or pierced sharps containers of any type in any 
area of the facility 

70 80 88 (80–95) 48 61 79 (68–91)

No used sharps in an open container in any area of the facility 59 80 74 (64–84) 34 61 56 (40–71)

≥ 1 puncture-resistant and leak-proof sharps container in all 
areas where vaccinations are given

73 79 92 (86–98) 14 40 36 (22–50)

≥ 1 puncture-resistant and leak-proof sharps container in all 
areas where therapeutic injections are given

75 80 94 (88–99) 49 61 80 (68–92)

≥ 1 puncture-resistant and leak-proof sharps container in all 
areas where phlebotomies are performed

78 78 100 42 46 90 (82–99)

≥ 1 puncture-resistant and leak-proof sharps container in all 
areas where intravenous procedures are performed

77 79 98 (94–100) 37 52 72 (57–86)

≥ 1 puncture-resistant safety container in stock 78 80 98 (94–100) 31 61 50 (35–65)
 
n = weighted proportion numerator, N = proportion denominator, CI = confidence interval
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specific containers in 32% of public and in 40% of private 
facilities. Alcohol-based handrub was available in 35% of 
governmental and 18% of private facilities (Table 2). 

No sterilizable (reusable) needles or syringes were 
used in either public or private facilities for vaccinations 
or therapeutic and family planning injections. Syringes 
and needles were taken from a sterile packet in 96%, 98% 
and 100% of public facilities for vaccinations, therapeutic 
injections and family planning respectively and in 100%, 
98% and 100% of private facilities. For injections that 
require reconstitution, all syringes and needles were 
taken from a sealed packet in both public and private 

facilities. The diluents used for reconstitution were from 
the same manufacturer that made the vaccine in all the 
surveyed public and private facilities. On the other hand, 
it was reported that only in 32% of the public and 40% 
of the private facilities providers cleansed the access 
diaphragm of multi-dose vials with antiseptic before 
inserting a needle into the vial. Using a clean barrier to 
protect fingers when opening a glass ampoule was not 
common practice, and was observed in 54% of public and 
77% of private health facilities (Table 3).

In 86% of public and 76% of private facilities; 
phlebotomies were prepared on a clean, dedicated table 

Table 3 Assessment of safety of injection practices in the public and private health sectors, Oman, 2007

Indictor Public sector Private sector

n N % (95% CI) n N % (95% CI)
Assessing risk to patients

Injections prepared on a clean, dedicated table or tray where 
contamination of the equipment with blood, body fluids or 
dirty swabs is unlikely

Vaccinations 56 63 89 (81–96) 14 15 94 (80–100)

Therapeutic 57 62 92 (85–99) 35 44 79 (63–95)

Family planning 19 21 89 (76–100) 6 8 81 (46–100)

Dental 27 32 86 (75–97) 41 46 90 (81–99)

Total 69 73 94 (89–99) 45 57 79 (67–91)

Syringes and needles for injections taken from a sterile packet 
or fitted with caps

Vaccinations 59 62 96 (91–100) 12 12 100 

Therapeutic 60 61 98 (95–100) 42 43 98 (95–100)

Family planning 17 17 100 6 6 100 

Dental 18 24 76 (48–100) 34 37 91 (81–100)

Total 67 73 92 (85–98) 49 54 91 (83–99)

For reconstitutions, syringe and needle taken from sealed 
packet or fitted with caps

48 48 100 16 16 100 

Diluents used for vaccine reconstitutions is from the same 
manufacturer that made the vaccine 

47 47 100 11 11 100 

Providers cleansed access diaphragm of multi-dose vials 
with antiseptic before inserting a needle into the vial

10 31 32 (15–50) 5 13 40 (1–78)

Provider used a clean barrier to protect fingers when 
opening a glass ampoule

27 50 54 (40–68) 27 35 77 (50–100)

Temperature sensitive vaccines kept at 2–8º C during period 
of use

62 62 100 9 13 71 (23–100)

Assessing risk to providers

Absence of recapping of needles after administering a 
vaccination

56 62 91 (84–98) 9 14 62 (20–100)

Absence of 2-handed recapping of needles after 
administering a therapeutic injection

57 61 94 (87–99.9) 23 42 54 (35–72)

After vaccinations, the provider immediately disposed of the 
used needle/syringe in an appropriate sharps container

62 62 100 14 14 100 

After therapeutic injections, the provider immediately 
disposed of used needle/syringe in an appropriate sharps 
container

57 61 94 (87–100) 17 23 73 (50–100)

During IV procedures (including phlebotomies), providers 
palpate the venepuncture site after skin preparation with an 
antiseptic

30 58 51 (40–70) 34 41 84 (68–100)

n = weighted proportion numerator, N = proportion denominator, CI = confidence interval; IV = intravenous.
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or tray (Table 4). Cleaning skin at the puncture site 
with antiseptics before skin puncture was observed in 
87% of the public and only 63% of the private facilities. 
In both public and private facilities, devices used for 
phlebotomies were taken from a sterile packet in 96% of 
the facilities.

In 88% of the public and 81% of the private facilities, 
preparation for lancet procedures was done on a clean, 
dedicated table or tray (Table 5). Lancets were taken from 
a sterile packet, in approximately 96% of the public and in 
92% of the private facilities.

Intravenous injection/infusion devices were taken 
from a sterile packet in 93% of the public facilities but in 
only 73% of the private facilities (Table 6). On the other 
hand, palpation of the venepuncture site by providers 
(after skin preparation with an antiseptic) was reported 
in 51% of public and 63% of private health facilities. 
Cleansing the IV port with antiseptics before access 
was observed in 75% of public but only 39% of private 
health facilities. Appropriate access of the IV port (i.e. 
no injections were administered directly into IV bags, 
plastic bottles or IV tubing), was reported from 39% of the 
private health facilities vs 61% of the public health sector 
(Table 6).

Interview with provider 
The providers interviewed had not experienced nee-

dle-stick injury in the previous 6 months in 80% of facili-
ties in both the public and private sector (Table 7). Around 
86% of interviewed providers in governmental and only 
66% of private facilities have been fully immunized by 
hepatitis B vaccine. Only 58% of providers in public and 
21% in private health facilities received training on injec-
tion safety in the previous 2 years.

Assessment of risk to care providers 
There was ≥ 1 puncture-resistant, leak-proof sharps con-
tainer in all rooms where phlebotomies were performed 
in the governmental facilities, but in less than 90% of 
the private facilities. Open containers for sharps dispos-
al were still seen in both public (26%) and private (44%) 
health facilities (Table 2).

After vaccinations, all care providers immediately 
disposed of used needles/syringes in an appropriate 
sharps container (Table 3). On the other hand, after 
therapeutic injections comparative values are 94% of 
public and 73% of private facilities. Recapping of syringes 
in vaccination rooms was observed in 9% of public and 38% 
of private facilities. For therapeutic injections, recapping 
was observed in 6% of public and 36% of private facilities.

Wearing a new pair of gloves for a phlebotomy was 
observed in only 46% of public and 38% of private health 
facilities (Table 4). Two-handed recapping of any needles 
after performing phlebotomy was observed in 73% of 

Table 4 Assessment of safety of phlebotomy practices to patients and providers in the public and private health sectors, Oman, 
2007

Indictor Public sector Private sector

n N % (95% CI) n N % (95% CI)
Assessing risk to patients

Phlebotomies prepared on a clean, dedicated table or tray where 
contamination of the equipment with blood, body fluids or dirty 
swabs is unlikely

55 64 86 (78–95 ) 22 29 76 (56–95)

Skin at the puncture site is prepared before a phlebotomy using CHG 
2%, povidine–iodine or alcohol before skin puncture

53 61 87 (78–95) 18 28 63 (35–91)

For each phlebotomy, the device used was taken from a sterile packet 
or fitted with caps

59 62 96 (90–100) 28 29 96 ( 87–100)

Assessing risk to providers

Providers appropriately secured the patient and the intended 
puncture site so that the patient could not move during the 
procedure

56 61 92 (86–99) 25 29 85 (69–100)

Phlebotomists wear a new pair of gloves for a phlebotomy 29 62 46 (33–59) 11 28 38 (15–62)

Uncapped needles were not removed from phlebotomy holder/
adapters using only hands

46 61 75 (64–86) 6 27 22 (0.0–53)

No 2-handed recapping of any needles after performing 
phlebotomies

17 62 27 (15–39) 17 28 62 (34–89)

Blood was not transferred from a syringe/needle directly into a 
vacuum tube using a 2-handed technique

12 40 29 (14–44) 11 18 60 (21–99)

Provider disposed of sharps immediately after the procedure in an 
appropriate sharps container

55 61 90 (82–98) 26 28 92 (80–100)

Immediately after the procedure, the provider disposed of non-
sharps infectious waste in a container specific for non-sharps 
infectious waste

56 62 91 (83–98) 20 28 58 (30–85)

n = weighted proportion numerator, N = proportion denominator, CI = confidence interval; CHG = chlorhexidine gluconate
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public but only 38% of private health facilities. Blood 
was transferred from a syringe/needle directly into a 
vacuum tube using a 2-handed technique in 71% of public 
but only 40% of private health facilities. Immediately 
after procedures, the provider disposed of non-sharps 
infectious waste in the specific container in 91% of public 
but only 58% of private health facilities (Table 4).

Providers appropriately secured the patient and the 
intended puncture site so that the patient could not move 
during the procedure in 89% and 97% of public and private 
facilities respectively. Proportion of facilities surveyed 
in which the provider disposed sharps in appropriate 
sharps container, immediately after the procedure, is 
93% and 80% for public and private facilities respectively. 
Appropriate disposal of non-sharps infectious waste was 
observed in 92% of public and 66% of private facilities 
(Table 5). 

Providers appropriately secured the patient and the 
intended puncture site in 91% of both public and private 
facilities (Table 6). Wearing a new pair of gloves for each 
IV injection was practised in 44% of public and. 65% of 
private health facilities, while wearing new gloves for 
each time an IV infusion was started or IV catheter was 
changed was reported in 53 % of public but only 24% 
of private facilities. Nevertheless, 2-hand recapping of 
needles after IV injections/infusions was observed in 
40% of private and in only 11% of public facilities.

Risk to the community 
Sharps containers awaiting final disposal were complete-
ly closed in only 53% of private facilities and in 82% of fa-
cilities in public sector. Sharps containers awaiting final 
disposal were stored in a locked area, in only in 50% of 
facilities in private and 72% in the public sector.

Discussion
The main findings of the study indicate that shortage 
of injection equipment was rare and no evidence of at-
tempts to sterilize the single-use injection equipment 
was observed. We also found that all syringes and nee-
dles were taken from a sealed packet in all health facili-
ties. Additionally, the used needle/syringe were immedi-
ately disposed of in the appropriate sharps containers. 

On the other hand, the situation in regard to IV 
injections and infusions was less satisfactory compared 
to other injections, phlebotomy and lancet procedures 
for both sectors, especially for private facilities. Although 
all facilities were equipped with running water and 
cleansing soap, alcohol-based handrub was available 
in only a few facilities. Ministry of Health intervention 
would be required to make alcohol-based rub available for 
public health care facilities and to promote it as standard 
in private facilities as well. It is important to note that 
in more than 95% of private health facilities, neither 
‘injection safety’, nor “health care waste management” 
policy or guidelines were available. 

This study was the second formal assessment at 
the national level to evaluate the safety of injections, 
phlebotomies, lancet procedures and IV procedures. The 
2001 study concluded that the overall standards were 
good; however, there were some clusters of concern where 
safe practices need to be strengthened. This survey was 
conducted using the old version of Tool C, which concerns 
only immunization and therapeutic injection in primary 
health care (15,16). The particular difference between this 
study and the previous assessment conducted in 2001 
is the inclusion of both government and private health 
facilities. The 2001 study assessed facilitates providing 
primary care services only (10). 

Table 5 Assessment of safety of lancet procedures to patients and providers in the public and private health sectors, Oman, 2007

Indictor Public sector Private sector 

n N % (95% CI) n N % (95% CI)

Assessing risk to patients

Lancet procedures are prepared on a clean, dedicated table or 
tray where contamination of the equipment with blood, body 
fluids or dirty swabs is unlikely

58 66 88 (80–96) 32 39 81 (64–97)

For each lancet procedure, a lancet is taken from a sterile 
packet, or fitted with a cap

64 67 96 (92–100) 38 41 92 (83–100) 

Assessing risk to providers

Providers appropriately secured the patient and the intended 
puncture site so that the patient could not move during the 
procedure

60 67 89 (81–98) 37 38 97 (92–100)

Immediately after the procedure, the provider disposed of 
sharps in an appropriate sharps container

62 67 93(86–99) 32 40 80 (63–97)

Immediately after the procedure, the provider disposed of 
non-sharps infectious waste in a container specific for non-
sharps infectious waste

58 63 92 (86–99) 23 35 66 (45–86)

n = weighted proportion numerator, N = proportion denominator, CI = confidence interval.
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Table 6 Assessment of safety of IV injections and infusion procedures to patients and providers in the public and private health 
sectors, Oman, 2007

Indictor Public sector Private sector

n N % (95% CI) n N % (95% CI)
Assessing risk to patients

Intravenous procedures prepared on a clean, dedicated table or tray where 
contamination of equipment with blood, body fluids or dirty swabs is unlikely:

IV injections 27 11 86 (72–100) 17 18 61 (40–82)

IV infusions 31 36 85 (73–97) 12 19 61 (29–93)

Skin at puncture site is prepared before an IV procedure using CHG 2%, povidone–
iodine or alcohol, and allowed to dry before puncture 

30 41 74 (58–90) 17 23 73 (46–100)

Provider palpated the venepuncture site after skin preparation with an antiseptic 
during IV procedures (including phlebotomies)

30 58 51 (32–70) 17 27 63 (36–90)

At start of each IV infusion or IV catheter change the device was taken from a sterile 
packet

39 42 93 (86–100) 17 23 73 (47–99)

For each procedure performed on an IV system using a needle/syringe, the IV system 
was accessed from an IV port

17 23 75 (50–100) 7 18 39 (10–68)

Injection ports are cleansed with CHG 2%, povidone–iodine or alcohol before accessing 
the IV system

15 26 60(40–80) 9 16 50 (10–90)

Assessing risk to providers

Provider appropriately secured the patient and the intended puncture site so that the 
patient could not move during the procedure

64 70 91 (85–97) 39 43 91 (83–100)

Provider wore a new pair of gloves for each intravenous injection 14 31 44 (25–63) 12 18 65 (38–92)

Provider wore a new pair of gloves each time an intravenous infusion was started or an 
intravenous catheter was changed

17 33 53 (34–72) 4 18 24 (1–47)

No 2-handed recapping of any needles after performing intravenous injections 
occurred

36 41 89 (78–100) 14 23 60 ( 28–92)

Provider disposed of sharps in an appropriate sharps container immediately after 
procedure 

35 41 85 (74–96) 15 21 72 (45–99)

Provider disposed of non-sharps infectious waste immediately after the procedure in a 
container specific for non-sharps infectious waste

34 40 86 (73–99) 13 24 55 (24–86)

n = weighted proportion numerator; N = proportion denominator; CI = confidence interval; CHG = chlorhexidine gluconate.

In the 2001 study in Oman, recapped needles were ob-
served in sharp-containers in 28% of the facilities (10). In 
Nigeria there was a high unsafe injection practice among 
Primary Health Care workers in Ilorin metropolis, with 
86.7% of health facilities using needle recapping after ad-
ministration of injection (17), while in Swaziland the sit-
uation was worse; changing needles in the same syringe 

and recapping of needles after use were observed in 31% 
of health facilities (18).

In our study, the providers interviewed had not 
experienced needle-stick injury in the previous 6 months 
in 80% of facilities in both the public and private sectors; 
this compares with the findings of the 2001 study where 
17.9% of the providers had reported needle-stick injuries 

Table 7 Items reflecting risks to patients and/or providers based on the provider interview health sector, Oman, 2007

Item Public sector Private sector

n N % (95% CI) n N % (95% CI)
No stock-outs of puncture-resistant sharps containers during the 
previous 6 months

62 80 78 (68–87) 51 61 84 (73–93)

Provider did not experience any needle-stick injury in the previous 
6 month

64 80 80 (71–89) 49 61 80 (69–92)

Provider had injection safety training available to them within the 
previous 2 years in a lecture or workshop

46 79 58 (47–69) 12 59 21 (10–32)

Provider had received ≥3 doses of hepatitis B vaccine 69 80 86 (79–94) 40 61 66 (53–80)

n = weighted proportion numerator; N = proportion denominator; CI = confidence interval.
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in the previous year (10).
In Nigeria there was a highly unsafe injection 

practice among primary health care workers in Ilorin 
metropolis, with 86.7% of health facilities using needle 
recapping after administration of injections (17); in 
Swaziland the situation was worse: changing needles in 
the same syringe and recapping of needles after use were 
observed in 31% of health facilities (18). In comparison, in 
our study, recapping of syringes after vaccination was 
observed in 9% of public and 38% of private facilities and 
for therapeutic injections, recapping was observed in 6% 
of public and 36% of private facilities.

The main limitations in this study were related to 
its nationwide scope, thus there was no capacity to 

identify disparities between regions and health districts. 
Additionally, some collected information, e.g. needle-stick 
injuries and hepatitis B immunization, were based on 
self-declaration by the providers.

Conclusions
Our findings indicate broad compliance with injection 
practices as defined by WHO. Many injection-safety 
aspects were satisfactory: supplies were available, sin-
gle-use syringes were used and practices were reason-
able. However, action is required to make alcohol-based 
handrubs and appropriate sharps containers available 
and provide hepatitis B vaccine and training for health 
care workers in both governmental and private facilities. 
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تقييم ممارسات احلقن املأمونة يف املرافق الصحية يف ُعامن
صالح العويدي، باسم زايد، مصطفى رمضان، حممد حصايري

اخلالصة
ض ممارسات احلقن غري املأمونة املرىض ومقدمي الرعاية ملخاطر احلوادث الضارة امُلعدية وغري امُلعدية. وقد أشار مسح صحي أجرته  اخللفية: ُتعرِّ
وزارة الصحة الُعامنية يف عام 2001 بشأن ممارسات احلقن يف ُعامن إىل مأمونية املامرسات بوجه عام، وإن كان ثمة حاجة للتحسني يف بعض اجلوانب.

Évaluation des pratiques d’injection sans risque dans les établissements de santé à 
Oman
RÉSUMÉ
Contexte : Les pratiques d’injection dangereuses soumettent les patients et les prestataires de soins au risque de 
connaître des événements indésirables infectieux ou non infectieux. Une enquête du ministère de la Santé en 2001 sur les 
pratiques d’injection à Oman a indiqué que, si elles étaient généralement d’un bon niveau, il existait toutefois un besoin 
d’amélioration dans certains domaines.
Objectif : Notre objectif était d’évaluer les pratiques de sécurité des injections afin de déterminer si les établissements 
satisfont aux exigences en matière de pratiques, de matériel, de fournitures et d’élimination des déchets et d’identifier les 
pratiques à risque.
Méthodes : Nous avons réalisé une étude transversale nationale en 2007 à l’aide de l’outil de l’Organisation mondiale 
de la Santé pour évaluer la sécurité des pratiques d’injection. Le recours à l’échantillonnage par grappe à deux niveaux a 
permis de sélectionner au hasard et d’évaluer 80 établissements de santé publics et 61 établissements privés.
Résultats : Il n’y avait aucune pénurie de matériel d’injection et aucune preuve de tentatives de stériliser des appareils 
jetables. Les prestataires de soins jetaient immédiatement les aiguilles/seringues utilisées dans les boîtes prévues pour 
l’élimination des objets coupants et tranchants. Les dispositifs de phlébotomie étaient prélevés d’emballages scellés dans 
96 % des établissements. Dans les établissements privés, 66,3 % des prestataires de soins étaient complètement vaccinés 
contre l’hépatite B. Le port d’une nouvelle paire de  gants pour pratiquer une phlébotomie n’a été observé que dans 46% des 
établissements de santé publics et dans 38% des établissements privés. De nombreux établissements de santé n’avaient 
pas suffisamment de solutions hydroalcooliques.
Conclusions : De nombreux aspects relatifs à la sécurité des injections étaient satisfaisants. Il est toutefois possible 
d’améliorer encore davantage ce domaine. Des mesures sont requises afin de mettre à disposition des solutions 
hydroalcooliques et des boîtes adéquates pour l’élimination des objets coupants et tranchants et de fournir le vaccin 
contre l’hépatite B ainsi qu’une formation aux agents de soins de santé dans tous les établissements.
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اهلدف: هدْفنا إىل تقييم ممارسات احلقن املأمونة لتحديد مدى استيفاء املرافق للرشوط املتعلقة باملامرسات واملعدات واملستلزمات والتخلص من 
النفايات، وحتديد املامرسات غري املأمونة.

طرق البحث: أجرينا دراسة مسحية مقطعية عىل املستوى الوطني يف عام 2007 باستخدام استبيان منظمة الصحة العاملية لتقييم ممارسات احلقن 
املأمونة. وباستخدام اختيار عينة عنقودية من مرحلتني، ُأجري اختيار عشوائي ملا جمموعه 80 مرفقًا صحيًا حكوميًا و61 مرفقًا صحيًا تابعًا للقطاع 

اخلاص وتقييمها.
ل أي نقص يف معّدات احلقن ومل يظهر أي دليل عىل حماوالت تعقيم األجهزة وحيدة االستعامل. وتبنّي قيام مقدمي الرعاية بالتخلص  النتائج: مل يسجَّ
من اإلبر/املحقنات فور استعامهلا بوضعها يف حاويات خمّصصة لألدوات احلادة. وتبني استخراج أجهزة فصد الدم من عبوات مغلقة يف 96% من 
املرافق. ويف مرافق القطاع اخلاص، تبنّي حصول 66.3% من مقّدمي الرعاية عىل حتصني كامل ضد االلتهاب الكبدي باء. كام لوحظ استخدام 
أزواج جديدة من القفازات الطبية املخّصصة لفصد الدم يف 46% فقط من املرافق الصحية التابعة للحكومة و38% من املرافق الصحية التابعة للقطاع 

اخلاص. وتبنّي افتقار كثري من املرافق الصحية لغسول اليد كحويل األساس.
ل مستوى ُمريض يف عديد من جوانب مأمونية احلقن. ولكن ال تزال ثمة فرص للتحسني. فيلزم اختاذ إجراءات إلتاحة غسول  االستنتاجات: ُسجِّ
اليد كحويل األساس وحاويات مالئمة للتخلص من األدوات احلادة وتوفري لقاحات ضد االلتهاب الكبدي باء، وتدريب العاملني يف جمال الرعاية 

الصحية يف مجيع املرافق.
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Introduction
Breast cancer is the most common cancer in women in 
developed and developing countries, including the World 
Health Organization Eastern Mediterranean Region (1). 
Breast cancer is a major health problem in Asian and 
Arab countries including Qatar (2–4), Saudi Arabia, Iraq 
and Bahrain (5–7). In the Gulf Cooperation Council states 
(United Arab Emirates, Bahrain, Saudi Arabia, Oman, 
Qatar and Kuwait), breast cancer was the most common 
type of cancer, (24.2% of the total) in 1998–2009. The mean 
age-standardized rate (ASR) for breast cancer was 20.4 
cases per 100 000 women, and ranged between 16.9 per 
100 000 in Saudi Arabia and 55.9 per 100 000 in Bahrain 
(8). Cancer, after cardiovascular diseases and accidents, 
is the third leading cause of mortality in the Islamic Re-
public of Iran (9). Burden of disease is measured by dis-
ability-adjusted life years (DALYs). The more DALYs that 
are associated with a disease or injury, the greater the 
burden. This time-based measure combines years of life 
lost due to premature mortality and years of life lost due 
to time lived in states of less than full health. The DALYs 
for breast cancer in Iranian women were 75 811 years in 
2009 (10). Globocan 2012 reported the crude rate of breast 

cancer incidence as 26.3, ASR as 28.1 and mortality rate 
due to breast cancer as 9.9 per 100 000 person–years in 
the Islamic Republic of Iran (11).

Cancer incidence patterns vary in different 
populations and are associated with occupational, 
environmental, social, cultural, ethnic, geographic, 
nutritional and other unknown factors (12-14). Cancer 
distribution also varies in different provinces in the 
Islamic Republic of Iran. The incidence of cancer is 
higher in Ardabil (14), Mazandaran (15) and Kurdistan 
(16) than in other provinces. Another study found that 
the incidence of oesophageal, gastric, colorectal and liver 
cancer was clustered in Northern Islamic Republic of Iran 
(17). To investigate and understand cancer epidemiology, 
geographic information systems (GISs) and spatial 
analysis may be helpful. Visual display of breast cancer 
information using a GIS can assist in communication 
with policy-makers and the community. Using this tool, 
we can access more accurate, more tangible, and location-
based descriptive and analytical data (18,19).

To the best of our knowledge, no reliable study of 
the incidence pattern and spatial distribution of breast 
cancer at a national scale has been conducted in the 
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Islamic Republic of Iran. Breast cancer ranks first among 
cancers diagnosed in Iranian women but no studies 
have been conducted on the distribution and pattern of 
its incidence (20). To evaluate cancer registry and adopt 
a population-based strategy to prevent breast cancer on 
a national scale, spatial analysis should be conducted as 
well. This study was conducted to do a spatial analysis 
and determine the incidence pattern of breast cancer in 
Iranian women.

Methods
Study design
In this pathology-based, cross-sectional study, we en-
rolled all new female patients with breast cancer in the Is-
lamic Republic of Iran in 2011 (n=10 233). The workflow of 
pathology-based cancer registries in the Islamic Republic 
of Iran is as follows. First, pathologically definite diag-
nosis-based data of breast cancer registries are collected 
from different sources (clinics, histology and cytology 
centres and laboratories across each province, hospitals, 
death certificates, and forensic medicine offices). Then, 
the data are entered into the cancer registries databases 
in the health centre of the province and duplicate cases 
are deleted. The registry report is sent to the Office of Na-
tional Cancer Registry of Ministry of Health and Medical 
Education, Tehran. At the national scale, patients are clas-
sified by province of residence, national identification 
number, and year of cancer incidence, and the data are 
corrected if necessary. Again, duplicate cases are deleted. 
In this way, each patient is registered only once and add-
ed to the data of the province where they live. The data 
are sent at specified intervals to provincial health centers. 
That explains why pathology-based national reporting of 
cancer registry in the Islamic Republic of Iran is not up 
to-date and it takes at least 2–3 years to identify dupli-
cate cases, and to separate and finalize the updated data 
by province.

The quality of pathology-based cancer registry in 
the Islamic Republic of Iran is satisfactory according to 
formal and public reports, and it is mandatory by the law 
approved by the Iranian Islamic Consultative Assembly. 

Hence, all pathologically definite cases of cancer are 
registered and reported. The Iranian Ministry of Health 
and Medical Education offers any necessary training at 
various levels of the health system, and cancer cases are 
registered, coded and reported. Therefore, the available 
data for breast cancer is the best choice to determine the 
current status of the disease in absence of a national, 
population-based cancer registry system covering the 
whole country. The approach to cancer registry in the 
Islamic Republic of Iran is such that reliable and accurate 
data can be gathered from the whole country. According 
to the available reports, the coverage proportion of the 
pathology-based cancer registry increased from 18% in 
1998 to 60% in 2004 and then to 83% in 2008.

We used the data from 884 of 896 (98.5%) pathological 
centers in the Islamic Republic of Iran that sent 
their reports (20). Definitive diagnosis was made by 
pathological examination of tissue samples. In this cross-
sectional study, the codes ICD10 (C50.0–C50.9) were used 
for diagnosis of breast cancer (21).

Statistical analysis
Initially, crude incidence rates per 100 000 individuals 
were calculated for each province and the whole country. 
To calculate incidence rate, we used data on the female 
population released by the National Census of the Statis-
tical Center of Iran in 2011 (22) (Table 1). Age was consid-
ered a confounder in the analysis. Then, a direct stand-
ardization method and WHO standard population were 
used to adjust for age effects on a geographical scale (23). 
For spatial analysis, global and local indicators of spatial 
autocorrelation (LISA), Moran’s I, and Getis–Ord test 
were used (19,24–26). For mapping the breast cancer rates 
in the Iranian provinces, 7 options (manual, equal inter-
val, defined interval, quantile, natural breaks, geometri-
cal interval and standard deviation) in the “classification” 
menu (ArcGIS Software) were used for categorization and 
justification. In accordance with the software guidelines, 
skewed data and a similar study (27), we adopted “quan-
tile” and used 4 classifications to map incidence rates. For 
mapping spatial analysis and identifying the clusters, 
we selected “conceptualization of spatial relationships” 

Table 1 Age-standardized incidence rate of breast cancer per 100 000 women in the Islamic republic of Iran in 2011
Age groups (yr) Populationa Standardized 

incidence rate
Age groups (yr) Population Standardized 

incidence rate

0–4 2 639 072 0 45–49 1 715 912 99.3

5–9 2 663 095 0 50–54 1 012 388 152.1

10–14 3 239 641 0 55–59 957 479 127.1

15–19 4 554 030 0.3 60–64 730 978 133.7

20–24 4 457 939 1.6 65–69 569 683 97.9

25–29 3 565 665 5.7 70–74 514 774 83.7

30–34 2 690 550 21.9 75–79 319 160 85.9

35–39 2 388 549 41.6 > 80 308 864 68

40–44 1 990 458 72.9 Total 34 318 235 29.8
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from the “spatial statistic tools” menu and the maps were 
automatically reported in 7 categories. Stata version 12 
software (Stata Corp. College Station, TX, USA) and Arc 
GIS Desktop: version 9.3.1 (Iran National Cartographic 
Center) were used to analyse the data and P < 0.05 was 
considered the level of significance.

Results
In pathology cancer registry, 10 233 new female patients 
with breast cancer were registered in the Islamic Repub-
lic of Iran in 2011. The mean (standard deviation; SD) 
age of the patients was 50.9 (12.6) years. The age range 
at breast cancer development was 15–106 years. The ASR 
of breast cancer was 5–72 per 100 000 person–years in 
different provinces. The ASR of breast cancer in the Is-
lamic Republic of Iran as a whole was 29.83 per 100 000 
population. Figure 1 illustrates the ASR of breast cancer 
in the provinces.

The null hypothesis of “Incidence pattern of breast 
cancer is random in Iran” was tested and not confirmed. 
The incidence pattern of breast cancer in was obtained 
by clustering (Moran’s index = 0.579, P < 0.001) (Figure 2). 

The highest standardized incidence rate (72 per 
100 000 population) was derived in Alborz and Tehran 
Provinces (Table 2). The clustering incidence pattern 
of breast cancer was observed in Mazandaran, Tehran, 
Alborz, Isfahan and Markazi Provinces (P < 0.01) and there 
was clustering in Gilan and Semnan (P < 0.05) (Figure 3).

Discussion
We reported for the first time in the Islamic Republic of 
Iran a clustering pattern of breast cancer incidence. The 

provinces at a higher risk of breast cancer incidence or 
with no suitable registry of breast cancer were identified 
and reported, which will be of interest to future epidemi-
ological studies. In the Islamic Republic of Iran, national 
registry of cancer cases is not population-based and is 
implemented by a variety of approaches such as cohort 
studies and is pathology based. In some northern prov-
inces, particularly Golestan, cancer cases are registered 
by a population-based approach and cohort studies. Can-
cer cases are registered by population-based approach in 
a few regions of Fars Province and in the capital Tehran. 
In other regions, cancer registry is pathology based ac-
cording to healthcare system (27,28).

The methodology adopted to identify clustering 
patterns of breast cancer in the present study is similar 
to that in a study in Saudi Arabia reporting clusters of 
other cancers. In Saudi Arabia, female breast cancer had 
statistically significant, positive global Moran’s I index 
values, indicating potential clustering. The Anselin’s local 
Moran’s I analyses showed small significant clusters 
of lung cancer, prostate cancer and Hodgkin’s disease 
among men in the eastern region and significant clusters 
of thyroid cancer in women in the eastern and Riyadh 
regions (5). In Bahrain, the ASR decreased from 58.2 per 
100 000 in 2000 to 44.4 per 100 000 in 2010 (7), which is 
higher than the total incidence rate of breast cancer in the 
Islamic Republic of Iran (29.83 per 100 000 population), 
but lower than the rate in Tehran and Alborz Provinces 
(72 per 100 000 population). The incidence of cancer (8.8 
per 100 000 population) in Kurdistan Province was lower 
than that obtained in the present study (15.8 per 100 000 
in Kurdistan and 29.8 per 100 000 in the Islamic Republic 
of Iran) (16). A study in Northern Islamic Republic 

Figure 1 Age-standardized rate (ASR) of breast cancer in Iranian women in 2011. Results shown as ASR per 100 000 persons 
(classification by quantile rate).
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of Iran reported that the spatial incidence pattern of 
oesophageal, gastric, colorectal and liver cancers was 
clustering in Golestan and Mazandaran Provinces (17), 
but no clustering was seen for breast cancer. The present 
study, however, indicated that in Mazandaran Province, 
breast cancer incidence pattern was also clustering, 
which is not consistent with the previous study. This 
inconsistency can be explained by our comparison of all 
provinces in the Islamic Republic of Iran in the present 
study, while only 2 provinces (Babol Cancer Registry 
data) were investigated in the study of Northern Islamic 

Republic of Iran (17).
A study in Shiraz, Islamic Republic of Iran reported 

that the incidence rate of breast cancer in women was 
13 per 100 000 population (26), which is lower than the 
incidence rate (29 per 100 000 population) in the present 
study. In Fars province, 4569 cancer patients were 
studied from 2001 to 2009, indicating gastric cancer (26) 
and colorectal cancer (27) as the most prevalent cancers 
in men and women. In these studies, the incidence 
pattern of gastric and colorectal cancers was reported 

Table 2 Incidence rate, spatial analysis, and cluster detection of breast cancer in the Islamic Republic of Iran
Spatial statisticsStandardized 

incidence rate
No. of 
cases

ProvinceCluster

PGetis–Ord z 
score

PMoran’s I z 
score

0.4480.750.0013.1025383Mazandaran1

0.0013.750.00110.99724324Tehran and Alborz2

0.2541.140.0014.9331663Isfahan3

0.3111.010.0013.9329199Markazi4

0.5280630.0122.502362Semnan5

Figure 2 Cluster analysis of breast cancer incidence in Iranian women in 2011 (local Moran’s I z score). SD = standard deviation.
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to be clustering. In one of these studies in Fars Province 
the incidence pattern of breast cancer was derived as 
random (27). Although it is not consistent with the overall 
incidence pattern of breast cancer derived in our study, 
it agrees with the breast cancer incidence pattern in Fars 
province, which was obtained as random. This finding 
confirms a study of Fars province and implicitly indicates 
the acceptable reliability of the present study’s data (27).

Advances in spatial technology have enabled 
epidemiologists to develop detailed maps and adopt 
spatial cluster statistics to gather data on patterns 
of disease. Spatial cluster analysis of disease has 
traditionally been used to find potential causes. However, 
spatial epidemiologists, thinking of latency and mobility, 
are increasingly focusing on spatial factors of healthcare 
availability and demographics affecting disease diagnosis 
(25-27). The incidence rate of breast cancer in Tehran in 
the present study (72 per 100 000 population) is higher 
than previously found (17.261 per 100 000 population) 
(28). Our study findings are consistent with a study in 
Ilam, Western Islamic Republic of Iran (29).

ASR in the present study was higher than that reported 
by the Globocan 2012 estimate (29.8 vs 28.1 per 100 000 
population) (11). This difference can be explained by the 
fact that, in our study, the numerator represented all cases 
of breast cancer in 2011, the denominator represented the 
population of women according to the Iranian national 
census, and the WHO standard population was used to 
conduct standardization. However, in Globocan 2012, 
the data from different cancer registries, such as Ardabil 
in 2007, East Azarbaijan in 2006 and Tehran in 2001, as 
well as Golestan in 2008 were used to estimate ASR as 
the weighted average of the local rates for the Islamic 
Republic of Iran (11). It is recommended that Globocan in 
their following reports and Iranian researchers in studies 
conducted in the future pay attention to this difference 
and its potential causes. It seems that because ASR in 
the current study was calculated for all provinces in the 
Islamic Republic of Iran, it is closer to the real ASR of 
breast cancer in Iranian women. However, this requires 
more detailed investigation and potential explanation in 
future studies.

The clustering pattern of breast cancer in Tehran, 

Figure 3 Hotspot provinces of breast cancer in Iranian women in 2011 (z score of Getis–Ord Gi statistic). SD = standard deviation.
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Alborz, Mazandaran, Markazi, Isfahan, Gilan and 
Semnan Provinces can be explained variously. First, 
carcinogenic environmental factors and risk factors for 
breast cancer are possibly higher in these provinces. 
Second, breast cancer may have a higher rate or might 
be registered more completely in these compared with 
other provinces. Overall, the higher incidence of breast 
cancer in some provinces should be further examined to 
find potential explanations. In the conducted analysis, 
the spatial scale was the province. Urban and rural areas 
are consistently distributed across the country except 
for Tehran and Alborz where urban areas are more 
frequently distributed. Faster or more precise diagnosis 
may be one of the most important potential factors for 
the differences in the incidence rates among different 
provinces, and women in more urbanized provinces 
(Tehran and Alborz) are likely to have more convenient 
access to medical services, which may influence 
registration of breast cancer. However, it is not clear 
whether the clustering incidence of breast cancer in the 
present study was attributable to the approach to cancer 
registration, diagnosis and treatment centres, education, 
income and economic status in the Islamic Republic of 
Iran. In accordance with previous studies, certain factors 
contribute greatly to patients’ referral and early diagnosis 
of cancer, including easy access to insurance, migration, 
age, gender and ethnicity (28,29). It is likely that in the 
provinces without satisfactory medical services and long 
distances to travel, the population may have inadequate 
knowledge about the risks and the need for early medical 
attention. No or irregular provision of diagnostic services 
should be considered one of the possible contributors to 
the differences in the incidence rates observed in different 
provinces. The reported clustering should therefore 
be viewed with caution and consideration of the above 
factors. If this clustering is real, it is necessary to find 
the causes and focus on the provinces with clustering 
incidence of breast cancer and if the clustering is due 
to under-registration in some provinces, it is necessary 

to address further and improve the population-based 
registry of breast cancer in the Islamic Republic of Iran.

The findings of this study could help with adoption of 
an appropriate strategy for programmes of cancer registry 
and prevention in the Islamic Republic of Iran. The trend 
in breast cancer incidence can be investigated by gaining 
access to these data. This should be considered in future 
studies. The strength of the present study was the use 
of GIS to provide decision makers with precise, tangible 
and location-based descriptive and analytical data. In this 
study, the clustering incidence pattern of breast cancer 
supports a greater emphasis on explaining the clustering 
in the Islamic Republic of Iran; whether the clustering 
is real or due to under-registration in some provinces. 
However, the pattern of breast cancer incidence derived in 
the present study does not correspond to the nationwide 
regular and uniform pattern. Spatial data can be 
represented as discrete points or polygonal. Therefore, the 
approach to analysis may be different. For discrete point 
data, exact latitude and longitude coordinates of patients’ 
living place, and for polygonal data, the coordinates of 
latitude and latitude in terms of geographical region of 
living place (province) are required. As the exact latitude 
and longitude coordinates of the patients’ living place 
were unavailable, we failed to draw the map of interest, 
which can be plotted only in population-based and/or 
cohort studies where the exact addresses are available. 
Some strengths of cluster analysis are: discovering and 
identifying incidence pattern of breast cancer in Iranian 
women (random, distributed or clustering); identifying 
the accumulation spots of breast cancer; and finding 
clues to the determinants of causes of accumulated 
breast cancer cases in certain areas. Following this 
analysis, researchers can seek to establish whether the 
clustering is due to an actual increase in the number 
of cases of breast cancer or under/over-registration in 
different regions. The results of cluster analysis assist in 
developing and offering other hypotheses to investigate 
breast cancer-associated factors.

Profil d’incidence et analyse spatiale du cancer du sein chez les femmes iraniennes : 
utilisation des applications du Système d’information géographique
Résumé
Contexte : Le cancer du sein est le cancer le plus répandu chez les femmes iraniennes, mais aucune étude n’a été réalisée 
à ce jour sur la distribution et le profil de son incidence.
Objectif : Procéder à une analyse spatiale et déterminer le profil d’incidence du cancer du sein en République islamique 
d’Iran.
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نمط اإلصابة برسطان الثدي يف صفوف النساء اإليرانيات وحتليله مكانيًا: تطبيقات لنظام املعلومات اجلغرافية
عيل أمحدي، رشيد رمضاين، طاهرة رضاغجويل، بروين ياوري

اخلالصة
اخللفية: يمّثل رسطان الثدي أكثر أنواع الرسطان انتشارًا بني النساء اإليرانيات، غري أنه مل جُتر أي دراسة حتى اآلن بشأن توزيعه ونمط اإلصابة به.

اهلدف: إجراء حتليل مكاين لرسطان الثدي وحتديد نمط اإلصابة به يف مجهورية إيران اإلسالمية.
طرق البحث: أجريت دراسة باثولوجية مقطعية جلميع املريضات حديثات اإلصابة برسطان الثدي املسجالت يف مجهورية إيران اإلسالمية يف 
عام n( 2011=10233(. ويف البداية، تم حساب املعدالت اخلام لإلصابة يف كل إقليم ويف البلد بالكامل لك 000 100 شخص يف السنة. 

ثم استخدمت طريقة مبارشة للتوحيد القيايس فضاًل عن معيار منظمة الصحة العاملية للسكان لتحييد آثار السن عىل نطاق جغرايف. واستخدمت 
برجميتا Stata وArc لنظام املعلومات اجلغرافية من أجل حساب معدالت اإلصابة وإجراء التحليل املكاين.

النتائج: بلغ متوسط عمر املرىض )االنحراف املعياري(  50.9 )12.6( عامًا. وبلغ معدل اإلصابة برسطان الثدي عىل املستوى الوطني يف 
صفوف النساء حسب العمر 29.88 لكل 000 100 امرأة يف السنة، بمعدل يرتاوح ما بني 5-72 يف حمافظات خمتلفة. ولوحظ نمط االنتشار 
العنقودي يف حمافظات مازنداران وطهران والبورز واصفهان ومركزي )P< 0.01(. وتبني وجود جمموعة عنقودية كبرية ذات مستوى إصابة 

مرتفع برسطان الثدي يف صفوف النساء اإليرانيات.
االستنتاج: قد تساعد هذه النتائج يف وضع فرضيات ملسببات اإلصابة بالرسطان وحتديد حاالت الشذوذ املكانية يف انتشار الرسطان أو تسجيلها 

يف مجهورية إيران اإلسالمية. وقد تساعد استنتاجاتنا كذلك يف إجراء مزيد من البحوث بشأن التفسريات املحتملة لتلك املجموعات العنقودية 
واالرتباطات.

Méthodes : Il s’agissait d’une étude transversale portant sur les caractéristiques pathologiques de toutes les nouvelles 
patientes atteintes d’un cancer du sein enregistrées en République islamique d’Iran en 2011 (n=10 233). Dans un premier 
temps, les taux bruts d’incidence ont été calculés pour chaque province et dans l’ensemble du pays pour 100 000 personnes-
années. Ensuite, une méthode de standardisation directe et la population type définie par l’Organisation mondiale de la 
Santé ont été utilisées pour ajuster les effets de l’âge sur une échelle géographique. Les logiciels Stata et Arc GIS ont été 
mis en œuvre pour calculer les taux d’incidence et conduire une analyse spatiale.
Résultats : L’âge moyen des patientes était de 50,9 ans (ET 12,6). Le taux d’incidence standardisé sur l’âge était de 29,88 pour 
100 000 personnes-années à l’échelle nationale, et était compris entre 5 et 72 dans différentes provinces. Une agrégation 
de l’incidence a été observée dans les provinces de Mazandéran, de Téhéran, de l’Alborz, d’Ispahan et de Markazi (p < 0,01). 
Il y avait une agrégation de l’incidence significativement élevée pour le cancer du sein chez les femmes iraniennes.
Conclusion : Ces résultats pourraient permettre de poser des hypothèses étiologiques sur les causes de cancer du sein et 
d’identifier les anomalies spatiales en matière d’incidence ou enregistrement du cancer en République islamique d’Iran. Ils 
pourraient également aider la recherche future à déterminer les possibles explications de ces agrégations et associations.
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Introduction
Solid evidence shows that mental disorders of adulthood 
can be traced to childhood and adolescent disorders, and 
that preventive and treatment interventions can stop 
their development in childhood, adolescence and adult-
hood (1).

Given that the years of adolescence are a very 
formative period, vulnerabilities to mental disorders can 
seriously affect the abilities and life of the individual. 
Therefore, it is especially important to pay attention to 
the material and psychological needs of young people. 
In addition to the efforts we make to keep our children 
in good health, and the arrangements we make for their 
education, we need to better understand factors that can 
harm their mental and psychological wellbeing so that 
appropriate solutions can be found to prevent and relieve 
mental disorders and problems. Knowing the prevalence 
of these disorders and psychopathologies in adolescents 

is a first step to tackling them (2).
Several studies on the prevalence of symptoms 

associated with mental disorders have been conducted in 
the Islamic Republic of Iran using various instruments, 
and these indicate a high prevalence of such symptoms. 
A study in rural and urban populations over 15 years of 
age in the cities of Borujen and Shahrekord, using the 
Symptom Checklist-90-R (SCL-90-R) test reported a 
prevalence of 18.3% of symptoms associated with mental 
disorders (3). Another study of female students in Urmia 
reported a prevalence of depression of 68.1% as assessed 
with the Beck Depression Inventory (4). The prevalence of 
symptoms associated with mental disorders was reported 
to be 51.8% in students at Mazandaran University of 
Medical Sciences using the SCL-90-R test (5); 37.2% 
among male and female school students in Kurdistan, 
as assessed with the Child Symptom Inventory (6); 33% 
among Iranian university students using the General 
Health Questionnaire (GHQ-28) questionnaire (7); and 

Abstract
Background: Mental disorders of adulthood can be traced to childhood and adolescent disorders so attention to the men-
tal health of young people is important. 
Objectives: We aimed to determine the mental health status of high-school students in Khorramabad and the factors that 
may affect it.
Methods: This cross-sectional study included 1 202 high-school students in Khorramabad in the 2015–2016 academic year. 
Students were selected using stratified and multistage cluster random sampling. Data were collected on sociodemograph-
ic characteristics of the students, and the General Health Questionnaire (GHQ-28) was used to assess symptoms of mental 
disorders. Logistic regression analysis was used to evaluate the relationship between the presence of symptoms of mental 
disorder and sociodemographic characteristics.
Results: The mean age of the students was 16.1 (SD 0.9) years and 52.7% were girls. Overall, 481 (40%) students (34% of 
males, 46% of females) had symptoms of mental disorders. Most had mild symptoms; 5% had severe symptoms. Symptoms 
of anxiety, depression and social impairment were seen in 40%, 33% and 32% of the students respectively; significantly 
more girls had these symptoms (P < 0.05). Female students, those in higher school grades, and those whose fathers were 
unemployed and mothers were housewives were significantly more likely to have symptoms of mental disorders (P < 
0.05).
Conclusions: This study found a high prevalence of symptoms associated with mental disorders in the adolescents in 
Khorramabad. Counselling centres in schools are needed to offer psychiatric counselling services to students and to im-
plement regular mental health training programmes.
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40.7% in students in Bushehr also using the GHQ-28 
instrument (8). A study conducted on adults older than 
18 years in Kashan reported a prevalence of symptoms 
associated with mental disorders of 29.2% (9), while in 
the Iranian National Health and Disease Survey Project, 
the prevalence in individuals older than 15 years was 21%, 
with the highest prevalence reported in the Chaharmahal 
and Bakhtiari province (39.1%) (10). In addition, 60.2% of 
students in Hamadan scored more than 23 on the general 
scale of GHQ-28 (11). In this instrument, the cut-off point 
for determining whether individuals are at risk of mental 
disorders is 23 and higher.

To prevent the occurrence of mental disorders, it is 
necessary to determine the symptoms of mental problems 
among students. The availability of such information 
can help improve mental health programmes. Therefore, 
given the aforementioned considerations and the 
increase in the prevalence of symptoms associated with 
mental disorders in society as a whole and especially 
among the adolescents and young people (3–8), and 
also the absence of previous studies conducted with 
appropriate instruments in Khorramabad, this study 
aimed to determine the prevalence of symptoms 
associated with mental disorders among high-school 
students in Khorramabad, Islamic Republic of Iran, using 
the GHQ-28. This standardized questionnaire can be used 
as a preliminary screening device and screens students 
for mild mental symptoms such as depression, anxiety, 
somatic symptoms and social functioning.

Methods
Study design, sample and setting
The sample in this cross-sectional study was drawn from 
all high-school students in the city of Khorramabad, in 
the west of the Islamic Republic of Iran, during the aca-
demic year of 2015–2016. Students were selected through 
stratified sampling and multistage cluster random sam-
pling as follows: the high schools were divided into 2 
strata – state and nonprofit schools. Nonprofit schools 
are run by the government but parents pay an annual 
fee in return for which schools provide the students with 
welfare facilities and services. Students of these schools 
are generally of a higher social and economic status than 
those of public schools. Then, each stratum was divided 
into substrata of girls’ and boys’ high schools. In the next 
stage, clusters were chosen from the schools. Each cluster 
consisted of 3 strata, which were the school grades. Then, 
new clusters, i.e. the classes, were selected from each 
grade. Finally, students were selected from each class by 
systematic sampling.

The initial sample size was estimated using the 
formula: n = z2(1–α/2) × p(1–p)/d2, where α = 0.05, z(1–α/2) 
= 1.96, p = 0.31 and d = 0.03; this was based on a pilot study 
with 100 participants The calculated sample size obtained 
was 913 individuals. Given the design effect, the final 
sample size was increased by 50% to 1 369 individuals. 
However, because of drop-outs, 1 202 students, 569 boys 
and 633 girls, participated in the study.

Questionnaire and data collection
Data were collected with a 2-part questionnaire. The first 
part included demographic, educational and family char-
acteristics of the students, and the second part included 
the GHQ-28 questionnaire as standardized for the Islam-
ic Republic of Iran (12). The standardized GHQ-28 ques-
tionnaire is a self-completed questionnaire with 28 items 
(4 subscales with 7 questions in each subscale). The sub-
scales in the questionnaire include physical symptoms, 
anxiety symptoms, social impairment, and depression 
symptoms. To confirm the validity of the questionnaire, 
content validity was assessed by 5 specialists in the field 
(2 psychologists, a biostatistician, a specialist in health 
education and a psychiatrist). The reliability of the ques-
tionnaire was determined using the Cronbach alpha test 
measured for 100 students whose characteristics were 
similar to the target group. Cronbach alpha values were: 
0.747 for somatic complaints, 0.780 for anxiety and sleep 
disorders, 0.803 for social impairment, 0.882 for depres-
sion and 0.918 for the whole scale. The reliability of the 
questionnaire has been reported as 80% and the mean 
sensitivity as 84% and specificity as 82% (12,13). The reli-
ability of the GHQ questionnaire has also been reported 
as 80% in studies in the Islamic Republic of Iran (7,8,11,14).

A score was given for each question using a 4-point 
Likert scale with the scores of 0 to 3. The scores were added 
to obtain the score for each criterion and finally the total 
mental health score was obtained by adding the scores of 
the criteria. The cut-off points in the questionnaire based 
on Iranian norms are as follows: the cut-off point for 
susceptible individuals was set at ≥ 23 for the total scale, 
and ≥ 7 for any of the subscales (15).

Data analysis
Data were coded and then analysed using SPSS, version 
15. Descriptive statistics were used to classify the data 
and determine the prevalence of symptoms associated 
with mental disorders. The results are presented as fre-
quencies, and mean and standard deviation (SD). Logis-
tic regression analysis was used to determine the asso-
ciation between sociodemographic characteristics and 
symptoms associated with mental disorders. Variables 
with a P-value < 0.25 in the bivariate analysis (chi-squared 
test and independent t-test) were included in the logistic 
regression analysis. To avoid multicollinearity between 
the independent variables, type of school and father’s and 
mother’s education were excluded. 

Ethical considerations
The study was approved by the University Ethics Com-
mittee of the Lorestan University of Medical Sciences 
(No. IR.LUMS. REC.1392.1184). Authorization of school of-
ficials was obtained to conduct the study. The objectives 
of the study were explained to the participants and they 
were told that their information would remain confiden-
tial. Written consent was obtained from the students and 
their families to participate in the study. The students’ 
participation in the study was optional and, if requested, 
the students and their families were informed of the re-
sults of the test.
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Results
Table 1 shows the demographic and background char-
acteristics of the students. Just over half were girls, 633 
(52.7%). The ages of the students ranged from 14 to 18 
years with a mean age of 16.1 (SD 0.9) years. The greatest 
proportion (40.4%) were sophomores (2nd year of high 
school). In terms of academic stream, 297 (24.7%) were 
in the general studies stream, 261 (21.7%) in mathemat-
ical sciences, 304 (25.3%) in empirical sciences, and 340 
(28.3%) in human sciences. The education levels of most 
of the students’ mothers 1057 (87.9%) and fathers 888 
(73.9%) were below university. Regarding parental profes-
sion, 504 (41.9%) of the fathers were government employ-
ees and 445 (37.9%) were self-employed while 964 (80.2%) 
of the mothers were housewives.

Table 2 shows the severity of symptoms associated 
with mental disorders in the students by sex. Overall, 
481 (40%) of the students had symptoms associated with 
mental disorders – including 193 (33.9%) boys and 288 
(45.5%) girls. Regarding the severity of the symptoms 
associated with mental disorders, 361 (30%) had mild 
symptoms, 95 (7.9%) had moderate symptoms, and 25 
(2.1%) showed severe symptoms.

Table 3 shows the types of symptoms associated with 
mental disorders in the high-school students by sex. 
About 40% of the students had symptoms associated 
with anxiety, while 33% had symptoms of depression and 
32% showed symptoms of social impairment. Overall, 
the mean score was highest for anxiety, 6.1 (SD 4.2). 
Significantly more girls showed symptoms of depression, 
anxiety and somatic complaints (P < 0.001) and social 
impairment (P = 0.028). They also had higher mean scores 
for all types of symptom.

Table 4 shows the results of the bivariate analysis 
of sociodemographic characteristics associated with 
symptoms of mental disorders. Age, sex, grade, academic 
stream and father’s and mother’s occupation had P-values 
< 0.25 and were entered in the regression analysis.

Table 5 shows the results of the logistic regression 
analysis. Adjusting for the effects of the other confounding 
variables, the odds of having symptoms associated with 
mental disorders were 58% greater in girls than boys  
(P < 0.001, 95% CI: 1.23–2.02). With regard to stream, 
the odds of having symptoms associated with mental 
disorders were 46% lower in students in empirical sciences 
than those in general and human sciences (P < 0.001, 95% 
CI: 0.39–0.76). Students whose fathers were government 
employees and worker/farmers were, respectively, 41%  
(P = 0.035) and 60% (P = 0.001) less likely to be susceptible 
to mental disorders than those whose fathers were 
unemployed. Moreover, students whose mothers were 
government employees were 49% less likely to have 
symptoms of mental disorders compared to those whose 
mothers were housewives (P = 0.01).

As regards grade and mental health status, 2nd- and 
3rd-year students respectively were 2.40 (P = 0.001) and 
2.55 (P = 0.017) times more likely to have symptoms of 

mental disorders than 1st-year students. No significant 
relationships were found between age and symptoms of 
mental disorders (P = 0.087).

Table 1 Characteristics of the high-school students in 
Khorramabad (n = 1 202)

Characteristic No. % 

Sex

Male 569 47.3

Female 633 52.7

Type of school

State 808 67.2

Nonprofit 394 32.8

Age (years)

14 44 3.7

15 259 21.6

16 468 38.9

17 416 34.6

18 15 1.2

Grade

1st (freshman) 297 24.7

2nd (sophomore) 486 40.4

3rd (junior) 419 34.9

Academic stream

General studies 297 24.7

Mathematical sciences 261 21.7

Empirical sciences 304 25.3

Human sciences 340 28.3

Father’s occupation

Unemployed 95 7.9

Government employee 504 41.9

Manual labourer or farmer 148 12 .3

Self-employed 455 37.9

Father’s education

Illiterate 157 13.1

Primary school or junior high 
school

335 27.9

High school 396 32.9

University 314 26.1

Mother’s occupation 

Housewife 964 80.2

Government employee 143 11.9

Worker or farmer 24 2.0

Self-employed 71 5.9

Mother’s education 

Illiterate 230 19.1

Primary school or junior high 
school

457 38.0

High school 370 30.8

University 145 12.1
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Discussion
Our study showed that 40% of the students had symp-
toms associated with mental disorders according to the 
GHQ-28 questionnaire, 34% of the boys and 45% of the 
girls. Our results are in line other studies conducted in 
the Islamic Republic of Iran using the same instrument 
(GHQ-28). A meta-analysis of Iranian university students 
demonstrated that 33% showed symptoms associated 
with mental disorders (7), while the study on the students 
in Bushehr found a prevalence of 40.7% for symptoms as-
sociated with mental disorders (8). In the study in Ham-
adan, 60.2% of the students were predisposed to mental 
disorders (11). The Iranian National Health and Disease 
Survey Project, which determined the prevalence of cas-
es suspected of mental disorders among individuals old-
er than 15 years, reported that the highest prevalence of 
such disorders was 39.1% which was observed in Chahr-
mahal and Bakhtiari Province (10), which is also consist-
ent with the results of our study.

On the other hand, in a study on high-school students 
in Rafsanjan, using the SCL-90-R questionnaire, the 
prevalence of symptoms associated with mental 
disorders was 16.6% (15). The results of a study in Kashan 
on people over 18 years using the GHQ-28 questionnaire, 
which was performed by interview, found a prevalence 
of 29.2% of suspected of mental disorders (9). In addition, 
a national epidemiological survey on 25 180 Iranian 
individuals older than 18 years reported that 10.81% of the 
respondents were suspected of having mental disorders 
(16). This study used the Mental Disorders – IV Criteria 
as the instrument, which was completed in structured 
interviews with clinical psychologists. 

Some of the differences in the prevalence of symptoms 
associated with mental disorder between the various 
studies, including ours, may be due to the different 
tools and methods of data collection used. The GHQ-

28 questionnaire is a self-administered questionnaire 
in which the participant reads the questions personally 
and chooses one of the options. In the health and disease 
survey project (10), which screened the mental health 
status of individuals over 15 years of age, including 
both literate and illiterate participants, and showed a 
prevalence of 21% with symptoms of mental disorders, 
the GHQ-28 questionnaire was filled out by interviewers. 
It seems that asking individuals questions about 
their mental health status in order to screen them for 
symptoms of mental disorders can affect their responses 
because many people do not want to talk openly to others 
about their mental problems. 

Additionally, our higher prevalence may be due to 
specific age, economic, social and cultural conditions. 
Young people may experience intense psychological 
stress and be psychologically vulnerable for various 
reasons, including physical and sexual development, 
strong emotions, their search for an identity, fear of 
responsibility, and worries about going to university or 
choosing a job. Students, more than anyone else, need 
social acceptance and support, and when the appropriate 
conditions and amenities are not available, their mental 
and physical health can be damaged (17).

In the subscales of the questionnaire, the highest 
susceptibility scores were for symptoms of anxiety, 
depression, social impairment and somatic complaints 
(hypochondriasis) respectively.Anxiety was the most 
common symptom found in our students (39.8%), 
followed by depression (33.1%). Highest rates for anxiety 
were reported in other studies (15,18). In the study on 
high-school students in Rafsanjan using the SCL-90-R 
questionnaire, anxiety disorders, with a prevalence of 
8.4%, were the most common mental disorder (15). In the 
study on students in Hamadan using the GHQ-28 test, 
anxiety (46.5%) was the second most common mental 

Table 2 Severity of symptoms associated with mental disorders in high-school students in Khorramabad by sex

Sex Severity of symptoms associated with mental disorders P-valuea

No symptoms Mild Moderate Severe

No. (%) No. (%) No. (%) No. (%)
Male (n = 569) 376 (66.1) 150 (26.3) 34 (6.0) 9 (1.6) < 0.001

Female (n = 633) 345 (54.5) 211 (33.4) 61(9.6) 16 (2.5)

Total (n = 1202) 721 (60.0) 361 (30.0) 95 (7.9) 25 (2.1)

Table 3 Symptoms associated with mental disorders in high-school students in Khorramabad by sex

Sex Somatic complaints Anxiety Social impairment Depression

No. (%) No. (%) No. (%) No. (%)
Male 111 (19.5) 184 (32.3) 169 (29.7) 161 (28.3)

Female 188 (29.7) 303 (47.9) 221 (34.9) 237 (37.4)

Total 299 (24.9) 478 (39.8) 390 (32.4) 398 (33.1)

P-valuvaluea < 0.001 < 0.001 0.028 < 0.001
aChi-squared test of independence.
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problem after social impairment (49.5%) (11).
In our study, no significant relationships were 

found between age and symptoms associated with 
hypochondriasis, anxiety, depression, and social 
impairment (P = 0.62). However, the study in Kashan on 
people over 18 years (9), the meta-analysis of the mental 
status of Iranian university students (7), and the study 
on students in Hamadan, all using the GHQ-28 test, all 
reported a significant relationship between age and 
the mental health of the participants for each of these 

disorders, with their prevalence increasing with age. 
Our study showed significant relationships between 

symptoms of mental disorders in the students and their 
gender, grade and parental occupation. Our results for 
gender are consistent with the results of the study by 
Basnet (18), which reported a prevalence of depression 
of 32.43% among female students versus 28.07% in 
male students (19). In the study in Rafsanjan, using the 
SCL-90-R questionnaire, the prevalence of symptoms 
associated with mental disorders was 21.6% among 

Table 4 High-school students with and without symptoms of mental disorders in Khorramabad according to sociodemographic 
characteristics

Variable Without symptoms With symptoms P-value

Age (years) [Mean (SD)] 16.15 (0.86) 16.07 (0.89) 0.144a

No. (%) No. (%)

Grade 0.085

1st (freshman) 190 (64.0)c 107 (36.0)c

2nd (sophomore) 274 (56.4) 212 (43.6)

3rd (junior) 257 (61.3) 162 (38.7)

Sex < 0.001

Male 376 (66.1) 193 (33.9)

Female 345 (54.5) 288 (45.5)

Academic stream 0.013

General & human sciences 361 (56.7) 276 (43.3)

Mathematical sciences 157 (60.2) 104 (39.8)

Empirical sciences 203 (66.8) 101 (33.2)

Type of school 0.415

State 478 (59.2) 330 (40.8)

Nonprofit 243 (61.7) 151 (38.3)

Father’s occupation 0.008

Unemployed 46 (48.4) 49 (51.6)

White-collar worker 315 (62.5) 189 (37.5)

Manual labourer or farmer 100 (67.6) 48 (32.4)

Self-employed 260 (57.1) 195 (42.9)

Mother’s occupation 0.013

Housewife 569 (59.0) 395 (41.0)

White-collar worker 102 (71.3) 41 (28.7)

Manual labourer or farmer 11 (45.8) 13 (54.2)

Self-employed 39 (54.9) 32 (45.1)

Father’s education 0.033

Illiterate 98 (62.4) 59 (37.6)

Primary school or junior high school 192 (57.3) 143 (42.7)

High school 223 (56.3) 173 (43.7)

University 208 (66.2) 106 (33.8)

Mother’s education 0.339

Illiterate 137 (59.6) 93 (40.4)

Primary school or junior high school 261 (57.1) 196 (42.9)

High school 230 (62.2) 140 (37.8)

University 93 (64.1) 52 (35.9)

aIndependent t-test was used for age, but in other cases, the chi-squared test was used. SD = standard deviation.
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females and 10.6% among males (15). A similar result was 
found in Kashan using the GHQ-28 questionnaire – the 
prevalence of suspected of mental disorders was 35.5% 
among women and 21.2% among men (9). Furthermore, 
the national epidemiological survey reported a prevalence 
of suspected of mental disorders of 14.34% among women 
and 7.34% among men (16). These results emphasize the 
higher susceptibility of females to symptoms of mental 
disorders (20). The higher susceptibility of girls compared 
with boys could be because of biological factors, the 
role of gender, environmental stress, limited sources 
of satisfaction, and limitations on social participation 
of girls in the society. Female high-school students 
tend to consider this period of their lives (puberty as 
a developmental stage) very stressful, which may be 
due to inadequate and inappropriate education on the 
issues related to pubertal health, incorrect sources of 
information which may provide unhelpful and possibly 
erroneous information, and hormonal factors. In 
addition, fear of the future, marriage and educational 
failure, and their social role and the current traditions and 
culture of the society are environmental stressors which 
may increase the susceptibility of female high-school 

students to symptoms associated with mental disorders.
We found no significant relationship between 

susceptibility to symptoms of mental disorders and 
parental education. Other studies using the GHQ-28 test 
also did not show any significant relationship between 
maternal education and mental health symptoms (7,21).

However, parental occupation was significantly 
associated with symptoms of mental disorders in 
our study: students whose fathers were government 
employees, manual labourers and farmers were less 
susceptible to symptoms of mental disorders than those 
with unemployed fathers. Moreover, susceptibility to 
mental disorders was significantly lower among the 
students whose mothers were government employees 
compared with those whose mothers were housewives. A 
study in Maku, Islamic Republic of Iran, using the GHQ-
28 test, reported a significant difference in the rate of 
mental health problems between students with employed 
and non-employed mothers: students with non-working 
mothers experienced more mental disorders than those 
with working mothers (22). The reason may lie in the 
fact that the working mothers had at least a bachelor’s 
university degree; higher maternal education can affect 

Table 5 Variables associated with symptoms of mental disorders in high-school students in Khorramabad: logistic regression 
analysis (n = 1 202)

Variable Ba SE Odds ratio 
(95% CI)

P-value

Age –0.285 0.167 0.75 (0.54–1.04) 0.087

Grade < 0.001

1st (freshman) Reference

2nd (sophomore) 0.875 0.252 2.40 (1.46–3.93) 0.001

3rd (junior) 0.936 0.393 2.55 (1.18–5.51) 0.017

Sex < 0.001

Male Reference

Female 0.456 0.127 1.58 (1.23–2.02) < 0.001

FAcademi Academic stream 0.002

General and human sciencesb Reference

Mathematical sciences –0.331 0.174 0.72 (0.51–1.01) 0.057

Empirical sciences –0.612 0.170 0.54 (0.39–0.76) < 0.001

Father’s occupation 0.012

Unemployed Reference

Government employee –0.530 0.251 0.59 (0.36–0.96) 0.035

Manual labourer or farmer –0.907 0.280 0.40 (0.23–0.70) 0.001

Self-employed –0.443 0.238 0.64 (0.40–1.02) 0.063

Mother’s occupation 0.023

Housewife Reference

Government employee –0.679 0.265 0.51 (0.30–0.85) 0.010

Manual labourer or farmer 0.498 0.459 1.65 (0.67–4.05) 0.278

Self-employed 0.236 0.269 1.27 (0.75–2.14) 0.379

aEstimated regression coefficient. 
bGeneral and human sciences were combined to avoid multicollinearity in data modeling, since all students in the first year of high school are in the general academic stream. At the same time, 
merging these 2 categories led to better distinction between the streams for prevalence of mental disorders. 
SE = standard error of B; CI = confidence interval.
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العوامل املرتبطة بالصحة النفسية لطالب املدارس العليا يف مجهورية إيران اإلسالمية
كتايون بختيار، فاطمة باستامي، فرزاد إبراهيميزاده، حممد املاسيان، رضا حسني آبادي، عيل فرهادي

اخلالصة
اخللفية: يمكن اقتفاء أثر االضطرابات النفسية بني البالغني من مرحلة الطفولة واضطرابات اليافعني، مما يؤكد رضورة االهتامم بالصحة النفسية 

للشباب.
األهداف: هدْفنا من هذه الدراسة إىل الوقوف عىل حالة الصحة النفسية لطالب املدارس العليا يف ُخَرم آباد، بجمهورية إيران اإلسالمية، والعوامل 

التي تؤثر عليها.
طرق البحث: شملت هذه الدراسة املقطعية 1202 طالبًا من طالب املدارس العليا يف ُخَرم آباد يف العام الدرايس 2016/2015. واختري الطالب 

Facteurs associés à l’état de santé mentale d’élèves du secondaire à la République 
islamique d’Iran
Résumé
Contexte : Les troubles mentaux apparaissant à l’âge adulte trouvent parfois leur origine dans des troubles de l’enfant et 
de l’adolescent. Il est donc important d’accorder une attention particulière à la santé mentale des jeunes.
Objectifs : Notre objectif était de déterminer l’état de santé mentale d’élèves du secondaire à Khorramabad (République 
islamique d’Iran) ainsi que les facteurs pouvant l’influencer.
Méthodes : La présente étude transversale incluait 1202 élèves du secondaire de Khorramabad au cours de l’année 
scolaire 2015-2016. Les élèves ont été sélectionnés à l’aide de la méthode d’échantillonnage aléatoire en grappes stratifié 
et à plusieurs degrés. Des données ont été recueillies sur les caractéristiques sociodémographiques des élèves, et le 
questionnaire général sur la santé en 28 items (GHQ-28) a été utilisé pour évaluer les symptômes des troubles mentaux. 
On a recouru à l’analyse de régression logistique pour mesurer la relation entre la présence de symptômes de troubles 
mentaux et les caractéristiques sociodémographiques.
Résultats : L’âge moyen des élèves était 16,1 ans (ET 0,9) et 52,7 % étaient des filles. Au total, 481 (40 %) élèves (34 % de 
garçons et 46 % de filles) présentaient des symptômes de troubles mentaux. La plupart avaient des symptômes bénins, et 
5 % des symptômes graves. Des symptômes d’anxiété, de dépression et de déficience sociale étaient observés pour 40 %, 
33 % et 32 % des élèves respectivement. Un nombre de filles considérablement plus élevé présentait ces symptômes (p < 
0,05). Les élèves de sexe féminin, de classes supérieures et ceux dont les pères étaient au chômage et les mères femmes au 
foyer étaient significativement plus susceptibles de présenter des symptômes de troubles mentaux (p < 0,05).
Conclusions : Cette étude a révélé une prévalence élevée de symptômes associés à des troubles mentaux chez les 
adolescents à Khorramabad. Des centres de conseil sont requis dans les écoles afin d’offrir des services de conseils 
psychiatriques aux élèves et de mettre en place des programmes réguliers de formation en santé mentale.
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the communication of mothers with their children and 
their mental health. 

Our results revealed a significant relationship 
between susceptibility to symptoms of mental disorders 
and education (academic stream): students in empirical 
sciences and mathematical sciences were less likely to 
have symptoms of mental disorders than those in the 
general and human sciences stream. Students studying 
empirical sciences and mathematical sciences tend to 
have better job prospects in the future because more job 
opportunities will be available to them, and this could 
affect students’ mental health status.

Conclusions
Our study shows that many adolescents are predisposed 
to developing mental disorders, including anxiety, de-
pression, disorders of social functioning and somatic 
complaints (hypochondriasis). Health and education au-
thorities need to consider starting counselling centres in 
schools to offer psychiatric counselling services, imple-
menting regular mental health training programmes for 
school staff, students and parents, and including mate-
rials on mental health in school textbooks. It is recom-
mended that qualitative studies be conducted to investi-
gate this issue more thoroughly.
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للطالب،  السكانية  االجتامعية  السامت  بشأن  بيانات  عت  ومُجّ املراحل.  متعدد  للعينة  العشوائي  الطيفي  العنقودي  االختيار  أسلوب  باستخدام 
واستخدم استبيان الصحة العامة )GHQ-28( لتقييم أعراض االضطرابات النفسية. واسُتخدم حتليل انحدار لوجستي لتقييم العالقة بني وجود 

أعراض االضطراب النفيس والسامت االجتامعية السكانية.
النتائج: بلغ متوسط عمر الطالب 16.1 سنة )انحراف معياري 0.9(، 52.7% منهم من الفتيات. وبوجه عام، ظهرت أعراض االضطرابات 
النفسية عىل 481 )40%( طالبًا )34% من الذكور و46% من اإلناث(. وظهرت أعراض طفيفة عىل معظم الطالب؛ يف حني ظهرت أعراض جسيمة 
عىل 5% منهم. وشوهدت أعراض االنزعاج واالكتئاب واالضطراب االجتامعي يف 40% و33% و32% من الطالب عىل الرتتيب؛ وسجلت زيادة 
آباؤهن  الالئي  والطالبات  األعىل،  الدراسية  املراحل  يف  الطالبات  أن  وتبنّي   .)0.05  >  P( الفتيات  صفوف  يف  األعراض  هبذه  باإلصابة  كبرية 

.)0.05 > P( عاطلون عن العمل وأمهاهتم من ربات البيوت، أكثر احتامال لإلصابة بأعراض االضطرابات النفسية
االستنتاجات: أثبتت هذه الدراسة ارتفاع مستوى انتشار األعراض املرتبطة باالضطرابات النفسية يف صفوف اليافعني يف ُخَرم آباد. ويلزم إنشاء 

مراكز للمشورة النفسية يف املدارس لتوفري خدمات املشورة النفسية للطالب وتنفيذ برامج تدريب منتظمة بشأن الصحة النفسية.
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Introduction
Contraceptive methods are often classified as either 
modern [barrier methods such as male and female con-
doms, diaphragm, cervical cap and sponge; hormonal 
contraceptives that include oral, injectable, transdermal, 
vaginal ring, and implants; intrauterine device (IUD)] or 
traditional [rhythm method (periodic abstinence), with-
drawal (coitus interruptus), fertility awareness-based 
methods, the lactational amenorrhoea method and folk 
methods]. Emergency contraception and permanent 
methods including female sterilization and vasectomy 
for men (1). Contraceptive use is generally estimated from 
household survey data. The most common survey world-
wide is the Demographic and Health Survey, in which 
data have been collected through nationally representa-
tive cross-sectional surveys in 90 developing countries. 
The survey is usually conducted at 5-year intervals and 
has been carried out 6 times in Jordan. 

Use of a contraceptive method helps couples plan 
their family by avoiding undesired pregnancies and 
consequently serving their intention to stop and/or 
postpone childbearing through choice. Choice of which 
contraceptive method to use is affected by factors such 

as the couple’s desires and knowledge about methods, 
access to and availability of methods, providers’ attitudes 
and biases, quality of care and counselling, and service 
cost (2–5).

Family planning programmes usually promote the 
use of modern methods rather than traditional methods 
as the latter have a higher failure rate. However, it is only 
when the use of modern methods is declining and the use 
of traditional methods is increasing that family planning 
managers become concerned about such changes and 
start to investigate whether the gain in traditional 
methods has come at the expense of modern methods. 

In Jordan, the overall contraceptive prevalence rate 
has increased markedly over the past 2 decades, from 40% 
in 1990 to 61% in 2012. However, the reliance on modern 
methods has levelled off at 42% in the last decade (6), which 
is not in line with Jordan’s family planning programme 
objective of achieving 80% of currently married women 
(15–49 years) using modern contraceptives (6). The 
12-month contraceptive discontinuation rate remained 
high for all methods (48%) (7). Furthermore, the 
proportion of women whose last birth was unplanned 
was 25%, accounting for 45 000 births annually (7). This 

Abstract
Background: The level of current use of modern family planning is the most widely used indicator for evaluating the 
success of national family planning programmes. Recently the prevalence of traditional methods has increased in Jordan, 
which may lead to undesired pregnancy.
Aims: The main objective of the study was to assess the trends of modern and traditional contraceptive use in Jordan with 
a focus on examining the differences between the users of each method. 
Methods: A secondary data analysis of the Jordan 2012 Population and Family Health Survey data was carried out. The 
survey used a multistage cluster random sample. Bivariate analysis was conducted to identify the difference between 
modern and traditional contraceptive users. A logistic regression model was used to study significant covariates.
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revealed 4 significant predictors of using modern contraceptive methods: location in Central Region, residence in urban 
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can have tremendous adverse effects on couples and on 
society (8,9).

Although there is no ideal method mix for a country, 
there is a concern when contraceptive users rely mainly on 
a single provider-based method (IUD) and on traditional 
methods (10). The findings of 4 consecutive Jordan 
Population and Family Health Surveys (7) carried out in 
the last decade show that the use of modern methods 
is levelling off while the use of traditional methods has 
been increasing (from 15% to 19%) (10). Furthermore, 
Jordan has an unbalanced or skewed method mix 
compared with some other countries in the Region, with 
a dominance of IUD, which together with traditional 
methods accounts for two-thirds of contraceptive use. 
Among 109 developing countries, Jordan is among the 20 
countries that have the highest prevalence of traditional 
methods, accounting for 30% or more of all methods used 
in the country (10). 

Investigating the major contributing factors 
associated with modern methods can better inform 
family planning programmes. Hence, the main research 
question is: are women who are using modern methods 
in Jordan different from those who are using traditional 
contraceptive methods? This question is pertinent 
because the effectiveness of the method used has been 
found to vary by users’ background characteristics as 
well as by type of method (9). 

Limited research has been conducted in Jordan to 
explore factors that influence the selection of family 
planning methods. Therefore, this study aimed to assess 
the trends of modern and traditional contraceptive use 
in Jordan, identify the independent predictors of the use 
of contraceptive methods and examine the differences 
between users of modern and traditional methods. 

Methodology
Data source
This study is a secondary data analysis of the 2012 Jor-
dan Population and Family Health Survey (7). The survey 
sample is a multistage cluster random sample represent-
ative of the entire population of Jordan as well as the sub-
national strata. The survey provides cross-sectional data 
through a series of questions collecting data on reproduc-
tive history as well as most recent pregnancy outcomes 
for 10 801 currently married women of reproductive age 
(15–49 years). Since the survey provides data at the na-
tional and subnational levels, it allows for the analysis of 
regional and socioeconomic differentials in family plan-
ning practices. The subnational and other subgroups in-
clude rural/urban, badia/refugee camps (badia is defined 
as the area that extends from the east across to where 
the western mountains border the Jordan Valley), gover-
norates, educational attainment and wealth index. The 
correlates include woman’s age, pregnancy order, parity, 
consanguinity, body mass index and birth intervals. 

Ethical considerations
This study did not require the approval of an institutional 

review board because it used unidentified respondents’ 
information from an official data source which is provid-
ed in the public domain by the Jordan Department of Sta-
tistics (7). The data did not include personal identification 
features, and the statistician did not have access to any 
personal identification of respondents, thus the study 
was deemed ethically safe.

Data analysis procedures
Data analysis was conducted using SPSS, version 21. Bi-
variate analysis (chi-squared test and t-test) was carried 
out to test the difference between modern and tradition-
al contraceptive use based on sociodemographic varia-
bles. Since the dependent variable is categorical (use of 
modern vs traditional contraceptive methods), a logistic 
regression model was used to determine the difference 
in adjusted odds ratios between traditional and modern 
contraceptive users. The odds ratio (OR) and 95% confi-
dence interval (CI) were calculated and P ≤ 0.05 was con-
sidered statistically significant.

Results 
Information was collected regarding 10 801 currently 
married women aged 15–49 years, among whom 38.8% 
were not using any contraceptive method and 61.2% were 
using a method at the time of interview for the Jordan 
Population and Family Health Survey (7), 18.9% were us-
ing traditional methods and 42.3% were relying on mod-
ern methods. Among women who were not using any 
method, 65.0% were not educated, 72.5% were in the age 
group 15–19 years and 52.0% lived in rural areas.

Among women who were using contraception, the 
IUD was the most used method (21.0%) among modern 
methods, and pills and male condoms were joint second, 
8% for each. Withdrawal and the rhythm method were 
the most commonly used among the traditional methods 
(14.3% and 3.5%, respectively). 

Overall, the use of any method among currently 
married women increased from 40% in 1990 to 61% in 
2012. There was considerable change in the use of specific 
contraceptive methods in the same period. Use of the 
IUD increased among currently married women from 
15% in 1990 to 21% in 2012. In addition, the use of the male 
condom increased from less than 1% to 8%. The use of 
withdrawal also increased, from 4% in 1990 to 14% in 2012. 
The discontinuation rate of contraceptive use increased 
over the same period, accompanied by a decline in the use 
of long-term methods, such as female sterilization and 
IUD in favour of condom and withdrawal.

The use of contraceptive methods among currently 
married women varied with age. The highest proportion 
(51%) of women who were using modern methods was 
in the age group 35–44 years, and the lowest (21.8%) was 
among the age group 15–19 years. The proportion of 
currently married women who were using traditional 
methods ranged between 5.7% and 20.2%, highest in the 
age groups 25–29 years and 35–39 years. The lowest 
proportion using traditional methods was among the age 
group 15–19 years (5.7%). Older women depended more 
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on long-acting and permanent methods such as IUD and 
female sterilization, while younger women relied more 
on temporary modern methods such as pills and the male 
condom.

Bivariate analysis showed no significant difference 
between the 2 groups in relation to the wealth index 
(Table 1). However, women who were currently using 
modern methods had significantly more children 

compared with women using traditional methods. In 
addition, the use of modern methods of contraception 
was significantly more likely in the age group 35–39 
years compared with women in the age group 25–29 
years. Women residing in urban areas, the central region, 
camps, outside the badia, and having secondary or higher 
education were significantly more likely to use modern 
methods compared with women living in rural areas, 

Table 1 Demographic characteristics of users of traditional and modern contraceptive methods among currently married women, 
Jordan Demographic and Health Survey 2012
Characteristic Traditional methods 

(n = 2037)
Modern methods

(n = 4579)
P-value 

Mean (SD) Mean (SD)

Wealth index 3.06 (1.36) 3.05 (1.37) 0.764a

Parity 3.86 (2.08) 4.35 (2.09) 0.001a

Ideal no. of children 3.68 (1.25) 3.66 (1.30) 0.678a

% %

Woman’s age (years) (n = 6616)

15–19 0.7 1.3

0.05b

20–24 9.7 7.7

25–29 19.9 15.9

30–34 19.4 20.7

35–39 19.0 22.4

40–44 18.9 21.7

45–49 12.4 10.3

Region (n = 6616)

Centre 31.4 63.9

0.038bNorth 24.4 27.5

South 44.2 8.6

Residence (n = 6615)

Urban 40.8 84.0
0.002b

Rural 60.2 16.0 

Woman’s education level (n = 6616)

None 7.6 1.6 

0.033b
Primary 37.5 6.4 

Secondary 26.5 57.5 

Higher 28.4 34.5

Husband’s desire for children (n = 6370)

Both want same 54.4 51.4 

0.002b
Husband wants more 34.2 11.5 

Husband wants fewer 8.2 33.7 

Don’t know 3.2 3.3 

Badia (n = 6616)

Inside badia 72.1 44.7 
0.040b

Outside badia 27.9 55.3

Camps (n = 6615)

Inside camps 43.6 63.3 
0.035b

Outside camps 66.4 36.4 
aIndependent t-test.  
bChi-squared test.  
SD = standard deviation. 
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the southern region, badia, outside camps and having 
no education. The use of modern contraceptive methods 
was significantly more likely among women whose 
husbands had a desire for fewer children (33.7% vs 8.2%). 
On the other hand, the use of traditional methods was 
significantly more likely among women whose husbands 
had decided to have more children (34.2% vs 11.5%) (Table 
1). No other significant relationship was found between 
any of the respondents’ characteristics and using either 
modern or traditional contraceptive methods.

Taking into account the influence of all other 
covariates simultaneously, multiple logistic regression 
was conducted to identify the independent predictors 
for use of contraceptive methods. Only those variables 
that were statistically significant in the bivariate analysis 
were considered for entry into the logistic models. 
These included woman’s age, parity, husband’s desire 
for children, woman’s education, region (location), and 
urban/rural residence (Table 2). 

The results revealed 4 significant predictors for use 
of modern contraceptive methods: location in the central 
region (OR 1.23; 95% CI: 1.04–1.46), urban area of residence 
(OR 1.20; 95% CI: 1.01–1.42), mother’s age (OR 0.97; 95% CI: 
0.95–0.99) and parity (OR 1.16; 95% CI: 1.08–1.25). Women 
living in the central region and in urban areas were more 
likely to use modern contraceptive methods compared 
with women living in rural areas and in the southern or 
northern regions. In addition, the lower a woman’s age, 
the higher the chance of using a modern method. Finally, 
as number of children increased, women were more 

likely to rely on modern contraceptive methods than on 
traditional ones (Table 2).

Discussion 
We investigated key factors associated with type of 
contraceptive methods used by currently married Jor-
danian women. The modern methods most frequently 
distributed by family planning services are IUD, male 
condom, and hormonal contraceptives (oral, injectable, 
and implanted). However, the results of the latest Jordan 
Population and Family Health Survey indicated that IUD 
was the most used modern method, followed by pills and 
male condom (7). This may be explained by the feasibility 
of applying these methods by users (pills and condom). 
Cultural preferences and the availability of IUDs could 
explain their high prevalence compared to other modern 
methods such as implantable hormonal methods. 

The results indicated that using modern or traditional 
methods differed according to women’s characteristics. 
The use of modern methods of contraception was 
predicted by the increase in the number of children 
ever born. Similar results have been found in many 
developing countries such as Bangladesh, Pakistan and 
Tanzania (3,11,12) and in 1 Arab country, Oman (13), where 
modern methods were more predominant as the number 
of children increased. 

Multivariate analysis showed that the chance of using 
modern methods decreased with increased age of the 
woman. This may be explained by the following possible 
reasons: firstly, younger women are usually more open 

Table 2 Logistic regression model for use of modern versus traditional contraceptive methods, Jordan Demographic and Health 
Survey 2012
Variable B Standard 

error
t-value P-value Odds ratio 95% confidence 

interval 

Husband’s desire for children

Both want same 0.006 0.225 0.026 0.979 1.006 0.647–1.565

Husband wants more 0.129 0.247 0.521 0.602 1.137 0.700–1.848

Husband wants fewer –0.043 0.250 –0.171 0.864 0.958 0.587–1.565

Do not know (ref) 1.000

Woman’s education

None –0.230 0.337 –0.683 0.495 0.794 0.410–1.540

Primary –0.274 0.245 –1.116 0.265 0.761 0.470–1.231

Secondary 0.081 0.118 0.683 0.495 1.084 0.859–1.367

Higher(ref) 1.000

Region

Central 0.211 0.087 2.421 0.016 1.235 1.041–1.465

North 0.151 0.087 1.742 0.082 1.163 0.981–1.378

South (ref) 1.000

Residence

Urban 0.185 0.087 2.128 0.034 1.203 1.014–1.427

Rural (ref) 1.000

Mother’s current age 0.027 0.010 2.714 0.007 0.974 0.955–0.993

Parity 0.152 0.038 3.997 0.000 1.164 1.080–1.254
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to adopting modern technology and are often less bound 
to cultural beliefs than older women; younger women 
are generally better educated than older women so they 
would be more prone to accepting and using modern 
contraception; and as women realize they are reaching 
their desired family size at younger ages, they may decide 
to have no more children. Women’s awareness regarding 
the decline in their fertility with increased age could be 
another reason for reducing the chance of using modern 
contraceptive methods with increased age. Additionally, 
increasing age is associated with a decrease in women’s 
desire for sexual activity thus decreasing the chance of 
using modern methods (14). This is similar to findings of 
previous studies in Ethiopia and Nigeria (15–17), which 
found that the use of modern methods was greater 
in younger women. The Ethiopian study attributed 
the results to rigorous family planning programmes 
that targeted this age group (17). Taken together with 
the findings of the present study, this suggests the 
importance of directing family planning policies to target 
both young and older Jordanian women to motivate them 
to use more modern contraception. 

We found that women who live in urban areas 
significantly used more modern methods compared with 
those in rural areas. We also found that women from the 
central region were more likely to use modern methods 
compared to those from the southern region. This could 
be related to better implementation of family planning 
services in terms of educational materials and number of 
centres in urban areas. Similarly, a number of previous 
studies in other countries have found that modern family 
planning methods were more likely to be adopted in 
urban areas (18,19). The Ministry of Health in Jordan has 
implemented rigorous family planning programmes 
over the past 2 decades to reduce the fertility rate, 
which has fallen from 5.6 in 1990 to 3.5 in 2012 (7), and 
to make those programmes accessible in rural areas. The 
difference between regions in the type of contraceptive 
methods used could be explained by the characteristics 
of women in the southern region, as reported in the latest 
(2012) Demographic and Health Survey (7), who had the 
lowest level of current use of family planning, and the 
least contact with health care providers. In addition, 
traditional factors and community influence towards 
having more children, particularly sons, could explain 
the differences in use of modern contraceptive methods 
between regions (4,13,18). This explanation could be 
supported by the differences in total fertility rate  among 
areas and regions: total fertility rate in rural areas is 
higher compared to urban areas (3.9 vs 3.4, respectively) 
and total fertility rate is higher in the southern region 
than in the central region (3.7 vs 3.4, respectively) (7). This 
finding should incentivize policy-makers to establish 
and implement effective strategies in rural areas and to 
encourage women to visit health centres and use modern 
contraceptive methods.

Bivariate analysis showed that secondary or higher 
level of education was associated with using modern 
contraceptive methods, but this no longer held after 

controlling for other factors. This might be explained 
by the greater number of educational materials and 
centres available for women in urban areas, which may 
make the effect of the women’s education minimal or 
disappear. Previous Jordanian studies have found that 
education level and economic status play an essential 
role in influencing the use of contraceptive methods 
(20–23), but these studies did not examine the effect of 
the woman’s education level on selecting the type of 
contraceptive method. Other studies have also found the 
association still holding between education and use of 
family planning methods. For example, a Turkish health 
survey, a recent Omani study and 3 Ethiopian health 
surveys found that highly educated women significantly 
chose modern methods (14,17,18,24).

Previous studies have highlighted the importance of 
women’s concern for well-being and husbands’ beliefs 
about contraceptive methods as important associated 
factors for selecting appropriate methods (22,25). The 
univariate analysis in this study found that husbands’ 
desire for children was a factor in the selection of 
contraceptive method. This is consistent with Jordanian 
culture, a male-dominated culture, in which the wife 
relinquishes reproductive decisions to her husband 
(26,27). A husband’s decision on choice of contraceptive 
method may be influenced by the number and sex of 
children; a Palestinian study found that husbands’ desire 
was to have 2 sons, while in Jordan and Egypt the desire 
was for 3 sons (26,28,29). On the other hand, we found 
that husbands’ desire for more children did not hold 
as a predictor for selecting contraceptive method after 
controlling for other factors. A recent Ethiopian study 
found that the desire for more children was the main 
reason for not using modern contraceptive methods, 
but did not compare the use of traditional and modern 
methods (3).

This study was based on a national survey; therefore 
the sample is highly representative of currently married 
Jordanian women. Also, to our knowledge, this is the first 
study to highlight the contributing factors for the use 
of traditional contraceptive methods, which provides a 
foundation for future evidence-based interventions to 
reduce the use of traditional methods and increase the use 
of modern methods. As this study is a secondary analysis 
of a survey, the potential for discovering factors that may 
influence a couple’s decision to use contraceptive methods 
for spacing or limiting births was limited. Other potential 
factors that were excluded include women’s perceptions 
and religion, couples’ knowledge about the advantages 
and disadvantages of the various contraceptive methods, 
access to contraceptive services in rural versus urban 
areas, providers’ biases towards certain methods, and 
couples’ fears and rumours regarding certain methods.

Conclusion
The high percentage of Jordanian women who are not 
currently using any modern contraceptive methods (58%) 
and the high level of reliance on traditional methods (31% 
of all users) raise concern about unfavourable birth in-

Book 24-04.indb   381 19/06/2018   10:17:44



EMHJ – Vol. 24 No. 4 – 2018Research article

382

Les utilisatrices de méthodes contraceptives traditionnelles et modernes sont-elles 
differentes en Jordanie ?
RÉSUMÉ
Contexte : Le niveau actuel de recours à la planification familiale moderne est l’indicateur le plus largement utilisé 
pour évaluer le succès des programmes nationaux de planification familiale. Récemment, la prévalence des méthodes 
traditionnelles a connu une augmentation en Jordanie, ce qui peut entraîner des grossesses non désirées.
Objectifs : La présente étude avait pour objectif principal d’évaluer les tendances de l’utilisation de méthodes 
contraceptives modernes et traditionnelles en Jordanie, en se concentrant sur l’examen des différences entre les 
utilisatrices de chaque méthode.
Méthodes : Une analyse des données secondaires de l’Enquête 2012 sur la population et la santé familiale en Jordanie a 
été menée. L’étude a utilisé la méthode d’échantillonnage aléatoire en grappes à plusieurs degrés. Une analyse bivariée a 
été conduite afin d’identifier les différences entre les utilisatrices de méthodes contraceptives modernes et traditionnelles. 
Un modèle de régression logistique a été utilisé pour étudier les covariables significatives.
Résultats : Parmi 10 801 femmes mariées âgées de 15 à 49 ans interrogées, 38,8 % n’utilisaient aucune méthode 
contraceptive, 18,9 % avaient recours à des méthodes traditionnelles et 42,3 % utilisaient des méthodes contraceptives 
modernes. L’analyse de régression logistique a révélé quatre facteurs prédictifs significatifs de l’utilisation de méthodes 
contraceptives modernes : le fait de vivre dans la Région centrale, d’habiter en zones urbaines, l’âge et la parité.
Conclusion : Les femmes, et particulièrement celles vivant dans la région du sud, devraient être encouragées à utiliser 
des méthodes contraceptives modernes, ce qui peut être réalisé en leur fournissant davantage d’informations sur 
les méthodes à leur disposition et en contribuant ainsi à leur autonomie. Les interventions de planification familiale 
devraient se concentrer sur les jeunes femmes et les femmes à parité élevée, celles-ci étant plus susceptibles de recourir à 
des méthodes traditionnelles.

tervals, maternal and child health, and couples’ fertility 
desires with respect to unintended pregnancies and soci-
oeconomic consequences.

Our study sheds light on important factors associated 
with the use of modern and traditional methods among a 
sample of Jordanian currently married women. Findings 
of this study are important to health care providers 
and health/family planning policy-makers as they need 
to establish and implement programmes to increase 
women’s awareness of the importance of using modern 
methods in rural areas and in the southern region, 
which have high fertility rates. Researchers and policy-
makers need to explore possible cultural and traditional 
issues that contribute to couples’ decisions about type 
of contraceptive method use, such as the number of 
children and number of sons to have. 

Family planning programme managers in Jordan 
need to consider necessary changes in their operational 
policies based on the findings of the multivariate analysis. 

Efforts to shift users of traditional methods to modern 
contraceptive methods, and to increase the prevalence of 
modern contraceptives need to target high parity women, 
young women under 25 years and older women over 45 
years, who may have misinformation and fears about 
modern methods. This can be achieved by developing and 
implementing educational programmes early at school 
age and enhancing women’s attendance at antenatal 
and postnatal clinics to receive effective family planning 
counselling. Family planning programmes in the 
southern region can focus more on health care providers. 
Women in that region may need greater motivation and 
encouragement to use modern contraceptive methods; 
this could be achieved by increasing their knowledge 
about modern methods through individual educational 
sessions and educational materials.
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هل ختتلف مستخدمات وسائل منع احلمل احلديثة والتقليدية يف األردن؟ 
منى املالك، سلطان مصلح، عيسى املصاروة

اخلالصة
اخللفية: يعد مستوى االستخدام احلايل لوسائل تنظيم األرسة احلديثة أكثر املؤرشات شيوعًا لتقييم نجاح برامج تنظيم األرسة الوطنية. وشهدت 

اآلونة األخرية زيادة يف معدل انتشار الوسائل التقليدية يف األردن، وهو ما قد يؤدي إىل احلمل غري املرغوب.
األهداف: متثل اهلدف األسايس هلذه الدراسة يف تقييم اجتاهات استخدام وسائل منع احلمل احلديثة والتقليدية يف األردن مع الرتكيز عىل دراسة 

االختالفات بني مستخدمي كل وسيلة. 
للبيانات املستمدة من »مسح السكان والصحة األرسية« يف األردن 2012. واستخدم املسح عينة عنقودية عشوائية  البحث: ُأجري حتليل  طرق 
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انحدار  املتغري لتحديد االختالف بني مستخدمي وسائل منع احلمل احلديثة والتقليدية. واسُتخدم نموذج  ثنائي  املراحل. وُأجري حتليل  متعددة 
لوجستي لدراسة املتغريات املشرتكة املهمة.

النتائج: من بني النساء املتزوجات يف الوقت احلايل والبالغ عددهن 801 10 امرأة يف الفئة العمرية 15-49 عامًا، اخلاضعات للمسح، بلغت نسبة 
النساء الالئي ال تستخدمن أي وسيلة ملنع احلمل 38.8%. ومن بني النساء الالئي تستخدمن موانع احلمل، تبني أن 18.9% تستخدمن الوسائل 
التقليدية، يف حني تعتمد 42.4% عىل وسائل منع احلمل احلديثة. وكشف حتليل انحدار لوجستي عن 4 منبئات مهمة الستخدام وسائل منع احلمل 

احلديثة، وهي: املوقع يف املنطقة الوسطى، واإلقامة يف املناطق احلرضية، والسن، وتعدد مرات الوالدة.
االستنتاج: ينبغي تشجيع النساء، ال سيام املقيامت يف املنطقة اجلنوبية، عىل استخدام وسائل منع احلمل احلديثة وهو ما يمكن حتقيقه بتوفري مزيد من 

املعلومات هلن بشأن مصادر احلصول عىل هذه الوسائل. وينبغي أن تركز أنشطة تنظيم األرسة عىل النساء األصغر سنًا وعديدات الوالدة.
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facteurs associés à leur gravité et à leurs séquelles dans la région du 
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Introduction 
De par leur fréquence, leur gravité et leur coût, les 
accidents de travail (AT) représentent un lourd fardeau 
social. Ils seraient responsables de plus de 180 000 décès 
et de 110 millions de blessés par an de par le monde (1).

En Tunisie, et depuis 2008, la Caisse Nationale 
d’Assurance Maladie (CNAM) recense plus de 40 000 AT 
chaque année, dont la majorité serait traumatique (2). 
Les lombalgies et les sciatalgies survenant suite à un 
AT constituent un véritable problème de santé qui est 
reconnu par la plupart de la main-d'œuvre mondiale. En 
effet, la région lombo-sacrée constitue le site anatomique 
le plus touché par ces blessures (3). Aux États-Unis, dès 
les années quatre-vingt-dix, les accidents de travail 
lombaires (ATL) étaient considérés comme la première 
préoccupation en matière de sécurité au travail. Selon 
le  Bureau of Labor Statistics,  les ATL avaient représenté, en 
2013, 24 % de l’ensemble des maladies et AT non mortels 
imposant un arrêt de travail (4). En Europe, ces derniers 
avaient constitué 10,9 % des accidents non fatals recensés 
en 2005 (5).

Les ATL constituent un fléau socio-économique 
très important, d’une part, à cause de la réduction de 
l’activité, de la perte de productivité et de l’absentéisme 
qu’ils peuvent engendrer, et d’autre part, du fait de leur 
coût direct et indirect sur l’individu, l’entreprise et la 
société (6).

Plusieurs études se sont intéressées à ces lombalgies 
post-traumatiques en milieu professionnel, attestant de 
l’ampleur de cette problématique. Cependant, et malgré 
la fréquence de cette pathologie qui ne cesse de croître 
et ses lourdes conséquences, les données relatives 
aux ATL en Tunisie restent parcellaires et limitées à 
quelques secteurs d’activité, ce qui a suscité notre intérêt 
à mener ce travail ayant comme objectifs de déterminer 
la prévalence des ATL dans la région du centre tunisien 
et d’identifier les facteurs associés à leur gravité et à la 
lourdeur de leurs séquelles.

Méthodes 
Il s’agit d’une étude rétrospective descriptive menée 
sur une période de cinq ans, allant du 1er janvier 2010 
au 31 décembre 2014. La population d’étude comportait 
l’ensemble des victimes d’ATL déclarés dans le secteur 
privé de la région du centre tunisien. 

Dans le secteur privé, la reconnaissance des maladies 
professionnelles est faite par les commissions médicales 
qui se réunissent aux différents sièges de la Caisse 
nationale d’assurance maladie (CNAM) à Tunis, Sousse 
et Sfax. La commission médicale de Sousse couvre les 
gouvernorats de Sousse, Kairouan, Kasserine, Mahdia et 
Monastir.  

Nous avons inclus tous les cas d’ATL isolés, consolidés 
et examinés par la commission médicale des AT de la 

Résumé
En Tunisie, peu d'études ont été menées sur les accidents de travail lombaires (ATL). Nous avons réalisé une enquête 
rétrospective descriptive portant sur tous les ATL dans le secteur privé de la région du centre tunisien déclarés sur une 
période de cinq ans pour déterminer leur prévalence et les facteurs associés à leur gravité et à leurs séquelles. Les données 
ont été recueillies auprès du centre régional de la Caisse nationale d'assurance maladie de Sousse. Nous avons recensé 
293 cas, soit une prévalence de 14,2 % par rapport à l'ensemble des accidents de travail déclarés durant cette période. 
Plus des deux tiers des accidentés (69,2 %) étaient victimes d'un ATL grave et 33,8 % des victimes gardaient des séquelles 
lourdes. Après ajustement par régression logistique binaire, la catégorie professionnelle persistait comme facteur associé 
à la gravité des ATL (p = 0,001 ; OR = 2,86 [1,50-5,47]). Le traitement chirurgical persistait en tant que facteur associé à 
la gravité (p < 0,001 ; OR = 9,06 [3,09-26,56]) et à la lourdeur des séquelles de ces accidents (p < 0,001 ; OR = 54,72 [18,84-
158,93]). Les ATL constituent un véritable problème de santé au travail. Une stratégie de prévention est nécessaire pour 
réduire leurs conséquences socio-économiques.
Citation : Brahem A; Bouhlel M; Kacem I; Maoua M; Boughattas W; Khalfaoui D; et al. Les accidents de travail lombaires dans le secteur privé : 
prévalence et facteurs associés à leur gravité et à leurs séquelles dans la région du centre tunisien. East Mediterr Health J. 2018;24(4):385–392. https://
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région du centre tunisien. Ont été exclus les cas d’AT 
portant sur le rachis cervical et/ou dorsal ainsi que les 
traumatismes rachidiens étagés. De même, les dossiers 
des malades dont les données n’étaient pas complètes ont 
été exclus de l’étude. 

Le recueil des données a été basé sur une fiche 
synoptique préalablement établie et remplie à partir 
des données provenant des dossiers numérisés des 
salariés victimes d’AT auprès de la CNAM de Sousse. 
Ces données ont concerné les caractéristiques 
socioprofessionnelles (âge, sexe, secteur d’activité, poste 
de travail, ancienneté professionnelle), l’information 
relative à l’accident actuel (mécanisme lésionnel), les 
informations médicales (antécédents rachidiens, indice 
de masse corporelle [IMC], bilan lésionnel initial, type 
de traitement) et les répercussions médico-légales (taux 
d’incapacité temporaire totale et taux d’incapacité 
permanente partielle). L’obésité a été définie par un IMC 
supérieur ou égal à 30 kg/m2 (7). 

Pour la classification des salariés selon le secteur 
d’activité professionnelle, nous avons adopté la 
Classification internationale type, par industrie, de toutes 
les branches d’activité économique (CITI) réalisée par le 
Département des affaires économiques et sociales des 
Nations Unies (8). Concernant le poste de travail, nous 
nous sommes basés sur la Classification internationale 
type des professions (CITP-88) de l’Organisation 
internationale du Travail (9).

On a procédé par la suite à une répartition de notre 
population d’étude en deux groupes selon le poste de 
travail afin de séparer les travaux manuels des autres. 
Ainsi, le premier groupe (G1) était composé d’ouvriers non 
qualifiés, des artisans et des conducteurs de machines. 
Le deuxième groupe (G2) comprenait des cadres, des 
personnels de service et des professions intermédiaires.

L’AT était défini, conformément à l’article 3 de la loi 
n° 94-28 du 21 février 1994 relatif au secteur privé (10), 
comme suit :  

• « Est considéré comme accident de travail, quelle 
qu’en soit la cause ou le lieu de survenance, 
l’accident survenu par le fait ou à l’occasion du 
travail, à tout travailleur quand il est au service 
d’un ou de plusieurs employeurs. » (l’accident de 
travail proprement dit).

• « Est également considéré comme accident de 
travail, l’accident survenu au travailleur alors 
qu’il se déplaçait entre le lieu de son travail et le 
lieu de sa résidence, pourvu que le parcours n’ait 
pas été interrompu ou détourné pour un motif 
dicté par son intérêt personnel ou sans rapport 
avec son activité professionnelle. » (l’accident de 
trajet).

Un accident était qualifié de grave s’il avait entraîné 
une incapacité temporaire totale (ITT) supérieure à 
90  jours. Les séquelles étaient définies comme étant 
lourdes si le taux d’incapacité permanente partielle (IPP) 
était supérieur ou égal à 15 %. 

La saisie et l’analyse des données ont été réalisées par 
le logiciel SPSS dans sa version 21.0. Nous avons calculé 
les fréquences et les pourcentages pour les variables 
qualitatives, ainsi que les moyennes et les écarts types 
(standard deviation) pour les variables quantitatives. Pour 
la comparaison des moyennes, on a utilisé, le test « t » de 
Student pour la comparaison de deux moyennes de séries 
indépendantes et le test F (de Fisher-Snedecor) d’analyse 
de la variance paramétrique (ANOVA – Analysis Of 
Variance – à un facteur) pour la comparaison de plusieurs 
moyennes. La comparaison des fréquences a été réalisée 
avec le test χ2 de Pearson. Pour l’étude multivariée, nous 
avons utilisé une régression logistique binaire multiple. 
L’inclusion des variables indépendantes dans les modèles 
de régression était faite lorsque leur degré de signification 
était inférieur à 0,2. Pour tous les tests statistiques, le 
seuil de signification p a été fixé à 0,05.

Résultats 
Au total, 293 cas d’ATL survenus dans le secteur privé, 
dans la région du centre tunisien, ont été inclus dans 
notre travail, ce qui correspond à une prévalence de 
14,2 % par rapport à l’ensemble des AT déclarés durant 
cette période d’étude dans le centre tunisien.

La répartition des ATL en fonction des années a 
objectivé une augmentation progressive du nombre des 
cas d’ATL, avec un pic au cours de l’année 2014 (49 cas 
soit 16,6 %) (Figure 1).

Les caractéristiques socioprofessionnelles sont 
résumées dans le tableau 1. L’âge moyen de notre 
population était de 42 (écart type [ET] 8,6) ans avec des 
extrêmes compris entre 19 et 60 ans.  Une prédominance 
masculine a été notée (89,8 %) avec un sex ratio de 8,7. La 
majorité des cas (65,9 %) exerçaient dans le secteur des 
activités industrielles. Les postes de travail occupés par 
nos malades étaient ceux d’ouvriers dans 37,2 % des cas, 
d’artisans dans 29,0 % des cas et de conducteurs dans 
14,3 % des cas. L’ancienneté professionnelle moyenne 
et médiane des travailleurs au poste de travail était, 
respectivement, de 16,4 (ET 7,9) ans et de 15 ans, avec des 
extrêmes de 1 et 37 ans. 

Le mécanisme lésionnel prédominant était la 
manutention lourde rapportée dans 45,4 % des cas. 
La glissade ou la chute, notée chez 37,9 % des victimes, 
occupait la deuxième place (Tableau 2).

Dans notre étude, nous avons relevé que la majorité 
des accidents, soit 97,6 % des cas, étaient survenus sur le 
lieu du travail alors que dans 2,4 % des cas il s’agissait 
d’accidents de trajet.

Concernant les données médicales, une pathologie 
vertébrale préexistante était rapportée par 80 cas  (27,3 %) 
et était représentée essentiellement par le rachis 
dégénératif (57,0 %). Des épisodes de lombalgies ou de 
lombo-sciatalgies antérieures étaient notés chez 42,7 % 
de nos malades. Des antécédents d’un AT à localisation 
rachidienne étaient constatés chez 25,6 % des cas. Par 
ailleurs, l’obésité a été rapportée chez 7,5 % des accidentés. 
Le bilan lésionnel initial était sans anomalies dans 16,4 % 
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des cas. Un traitement médical était indiqué pour 54,3 % 
des accidentés. Le tableau 3 résume l’ensemble des 
données médicales.

La durée moyenne d’ITT était de 190,7 jours, avec 
des extrêmes de 0 et 1279 jours.  L’ATL était qualifié de 
grave nécessitant un arrêt de travail supérieur à 90 jours 
chez 69,2 % des accidentés. La gravité de l’ATL était 
significativement associée au poste de travail du groupe 1 
incluant les ouvriers non qualifiés, les artisans et les 

Tableau 1  Caractéristiques socioprofessionnelles des salariés 
victimes d’ATL (n = 293) 

Variables Nombre Pourcentage (%)

Sexe
Masculin
Féminin

263
30

89,8
10,2

Tranche d’âge (ans)
19-30 
31-40 
41-50 
> 50 

26
95

116
56

8,9
32,4
39,6
19,1

Secteur d’activité
Industrie
Transport et entreposage
Activité de service
Construction
Hôtellerie et restauration
Commerce
Autres

193
31
17
17
15
10
10

65,9
10,6
5,8
5,8
5,1
3,4
3,4

Poste de travail
G1

Ouvriers non qualifiés
Artisans
Conducteurs 

G2
Professions intermédiaires
Cadres supérieurs
Personnel des services

236
109

85
42
57
27
17
13

80,5
37,2
29,0
14,3
19,4
9,2
5,8
4,4

ATL : accidents de travail lombaires ; G1 : groupe 1 (ouvriers non qualifiés, artisans et 
conducteurs de machines) ; G2 : groupe 2 (cadres, personnels de service et professions 
intermédiaires).

Tableau 2 Répartition des salariés victimes d’ATL selon les 
mécanismes lésionnels (n = 293)

Mécanisme lésionnel Nombre Pourcentage (%)

Manutention lourde 133 45,4

Glissade/chute 111 37,9

Faux mouvement 23 7,8

Choc direct 11 3,8

Accident de la circulation 7 2,4

Autres 8 2,7

Total 293 100

ATL : accidents de travail lombaires.

Tableau 3 Caractéristiques médicales des salariés victimes d’ATL 
(n = 293)

Variables Nombre Pourcentage (%)

Antécédents rachidiens
Rachis dégénératif
Hernie discale
Canal lombaire étroit
Fracture tassement
Spondylolisthésis
Autres

52
21

7
4
4
3

57
23

8
5
5
3

Obésité
Oui
Non

22
271

7,5
92,5

Bilan lésionnel initial
Pincement discal
Normal
Fracture tassement
Spondylolisthésis
Hernie discale
Autres

179
48
30
19
5

12

61,1
16,4
10,2

6,5
1,7
4,1

Traitement
Médical
Fonctionnel
Chirurgical
Percutané
Association

159
109

57
13
48

54,3
37,2
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4,4

16,4

ATL : accidents de travail lombaires.
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Figure 1 Prévalence annuelle des accidents de travail lombaires dans la région du centre tunisien du 1er janvier 2010 au 31 décembre 2014 
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conducteurs de machines (p = 0,007), et au traitement 
chirurgical (p < 0,001).Toutefois, aucune association 
avec des antécédents de rachis dégénératif, de lombo-
sciatalgie, de spondylolisthésis, de fracture tassement, de 
canal vertébral étroit et d’hernie discale n’a été retrouvée.

Après consolidation, l’indemnisation avait porté 
sur les lombalgies ou les lombo-sciatalgies seules chez 
85 % des victimes et sur l’association à d’autres lésions 
indemnisables dans 8,2 % des cas. Par ailleurs, 6,8 % des 
cas n’avaient bénéficié d’aucune indemnité.

Le taux d’IPP attribué aux victimes par la commission 
médicale des AT auprès de la CNAM de la région du 
centre tunisien variait de 0 à 50 %, avec une moyenne 
de 12,3 % (ET 7,4) et une médiane de 10 % (ET 7,4). Les 
séquelles ont été jugées lourdes (IPP ≥ 15 %) dans 33,8 % 
des cas.

L’importance des séquelles était significativement 
associée à la manutention lourde (p = 0,04), l’absence 
de  reprise du travail (p = 0,03) et au traitement 
chirurgical  (p < 0,001) (Tableau 4). Une association 
statistiquement significative entre la gravité de l’accident 
et l’importance des séquelles a été notée (p < 0,001). 

Après ajustement par régression logistique binaire, 
le poste de travail (G1) et le traitement chirurgical 
persistaient comme facteurs indépendants associés à la 
gravité de l'ATL (p = 0,001 ; OR = 2,86 [1,50-5,47] et p < 
0,001 ; OR = 9,06 [3,09-26,56] respectivement). D’autre 
part, seul le traitement chirurgical persistait comme 
facteur indépendant associé à la lourdeur des séquelles (p 
< 0,001 ; OR = 54,72 [18,84-158,93]) (Tableau 5).

Discussion 
Au terme de cette enquête, la prévalence des ATL dans 
le secteur privé, dans la région du centre tunisien, était 

de 14,2 %. La catégorie professionnelle des ouvriers, des 
artisans et des conducteurs de machines paraît comme 
un facteur associé à la gravité des ATL. Le traitement 
chirurgical constitue un facteur prédictif aussi bien de la 
gravité que de la lourdeur des séquelles de ces accidents. 

Notre étude présente certaines limites qui doivent 
être mentionnées. Il s’agit du biais de sélection puisque 
seuls les ATL dans le secteur privé ont été inclus dans 
l’étude. La deuxième limite est la nature rétrospective de 
l’étude. En effet, le manque d’uniformité et d’exhaustivité 
des informations disponibles sur la base des données peut 
constituer des facteurs de confusion. Finalement, la sous-
déclaration, qui peut être secondaire à la méconnaissance 
de la réglementation par les salariés ou aux spécificités 
des systèmes officiels de déclaration des AT, ne donne 
qu’une idée approximative de la prévalence réelle des 
ATL.

Au terme de cette étude, 293 ATL répondant aux 
critères d’inclusion ont été recensés, représentant ainsi 
une prévalence de 14,2 % de tous les AT déclarés pendant 
la période de l’étude.

Selon une synthèse des résultats de huit travaux visant 
à estimer l’ampleur de ce problème à l’échelle nationale, 
Ladhari et al. (6) ont révélé que les ATL représentaient 
7,7 % à 9,5 % des AT dans le secteur privé et 4 % à 5 % du 
total des AT dans le secteur public. Aux États-Unis, Tsai et 
al. ont rapporté une prévalence de 37,1 % chez les hommes 
et de 54,1 % chez les femmes (11). En France, selon 
l’Institut National de Recherche et de Sécurité (INRS), les 
lombalgies post-traumatiques concernent un accident de 
travail sur six (12).

Nos chiffres sont donc très en dessous des chiffres 
français et surtout américains. Ceci pourrait être 
expliqué en grande partie par la sous-déclaration des 

Tableau 4 Gravité de l’ATL et importance des séquelles en fonction des caractéristiques socioprofessionnelles et des suites de l’accident 

Variables
ATL grave

p
Séquelles lourdes

pNon
(ITT < 90 j)

Oui
(ITT ≥ 90 j)

Non
(IPP < 15 %)

Oui
(IPP ≥ 15 %)

Sexe 
Masculin 85,6 % 91,6 %

0,11
89,2 % 90,5 %

0,64
Féminin 14,4 % 8,4 % 10,8 % 9,1 %

Obésité 
Oui 11,1 % 5,9 %

0,12
89,2 % 90,5 %

0,11
Non 88,9 % 94,1 % 10,8 % 9,1 %

Poste de travail
G1 71,1 % 84,7 %

0,007
83,5 % 74,7 %

0,07
G2 28,9 % 15,3 % 16,5 % 25,3 %

Manutention lourde
Oui 53,3 % 41,9 %

0,06
49,5 % 37,4 %

0,04
Non 46,7 % 58,1 % 50,5 % 62,6 %

Traitement chirurgical
Oui 4,4 % 26,1 %

< 0,001
2,1 % 53,3 %

< 0,001
Non 95,6 % 73,9 % 97,9 % 46,5 %

Reprise du travail
Oui 94,4 % 91,6 %

0,39
94,6 % 87,9 %

0,03
Non 6,5 % 8,4 % 5,2 % 12,1 %

Pathologies vertébrales 
préexistantes

Oui 31,2 % 68,8 % 0,9 70 % 30 % 0,4

Non 30,5 % 69,5 % 64,8 % 35,2 %

ATL : accidents de travail lombaires ; G1 : groupe 1 (ouvriers non qualifiés, artisans et conducteurs de machine) ; G2 : groupe 2 (cadres, personnels de service et professions intermédiaires) ; ITT : 
incapacité temporaire totale ; IPP : incapacité permanente partielle.
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AT. Dans le même contexte, on a noté que le nombre 
des ATL n’avait cessé d’augmenter, atteignant un pic en 
2014  (16,6 %). Ceci renforce la constatation précédente 
d’une part, et peut témoigner d’autre part de la meilleure 
prise de conscience, de la part des travailleurs, de leurs 
droits mais également, de la part des médecins traitants, 
des droits de leurs patients. 

Par ailleurs, la prévalence des ATL dans la littérature 
varie également en fonction des divers secteurs d’activité. 
Alors que cette prévalence varie de 22,6 % à 50 % dans le 
secteur de la construction (13,14) et de 18,8 % à 46,2 % en 
milieu hospitalier (14,15), elle est de 35 % dans le secteur 
du textile (16). Cette variabilité de prévalence selon les 
études serait liée à la différence des méthodologies, des 
sources de données de la population étudiée, des secteurs 
d’activité ciblés et des textes législatifs.

Comme il est rapporté dans la littérature, les 
caractéristiques socio-démographiques des victimes 
reflètent celles d’une population relativement âgée, 
essentiellement de sexe masculin (6). La survenue des 
ATL chez les sujets relativement âgés a été expliquée 
par la modification de la structure et des capacités 
fonctionnelles du disque intervertébral ainsi que par la 
diminution progressive de la masse musculaire lombaire 
et la perte d’élasticité tissulaire avec l’âge (17). Par ailleurs, 
la prédominance masculine a été attribuée en partie 
à la nature des tâches exigeant une force musculaire, 
habituellement confiées aux hommes. 

Dans notre analyse, les catégories professionnelles les 
plus touchées par les ATL étaient celles des ouvriers non 
qualifiés, suivis des artisans et des conducteurs. En effet, 
il s’agit de métiers pénibles exposant habituellement 
le travailleur à une charge physique considérable. Nos 
constatations sont en concordance avec les résultats de 
plusieurs auteurs (18,19). Dans ce même contexte, nous 
avons trouvé que les conducteurs, principalement ceux 
de poids lourds et d’engins, étaient fréquemment touchés 
par les ATL. En effet, cette catégorie professionnelle est 
particulièrement exposée aux vibrations corps entier. 

Il a été démontré que les vibrations exposent à un 
risque élevé de lésions du disque intervertébral pour 
des fréquences allant de 2 à 10 Hz (20). Elles entraînent 
une diminution de la distribution du flux sanguin et 
des perturbations du métabolisme normal du disque 
intervertébral responsable d’une dégénérescence discale 
plus rapide et rendant le disque intervertébral plus 
vulnérable. D’autre part, l’exposition aux vibrations corps 
entier est susceptible d’entraîner une fatigue des muscles 
lombaires (21). Le taux élevé de lombalgie dans le secteur 
industriel rejoint celui retrouvé dans la littérature où la 
plupart des auteurs s’accordent sur le fait que les travaux 
pénibles sont générateurs de lombalgie accidentelle (6).

Dans l’étude de Ladhari et al., l’ancienneté moyenne 
au poste de travail des cas d’ATL était comprise entre 7,8 
et 16,2 ans (6) . Nos résultats semblent s’accorder avec ces 
derniers. 

La manutention des charges lourdes représente, 
selon notre étude, la cause la plus importante des ATL 
puisqu’elle est retrouvée dans 45,4 % des cas. Ceci rejoint 
les résultats rapportés dans la littérature (6,22).

En ce qui concerne les antécédents des victimes, 
42,7 % de nos malades avaient souffert d’un ou 
de plusieurs épisodes de lombalgies ou de lombo-
sciatalgies antérieurs. Cette association a été décrite par 
plusieurs auteurs. En effet, dans une étude portant sur 
1149 salariés, les auteurs avaient constaté qu’un 
antécédent de pathologie lombaire multipliait par quatre 
le risque de sciatalgie (23). La même constatation a été 
rapportée dans une autre étude finlandaise (24). 

Dans notre enquête, presque la totalité des accidentés 
avaient bénéficié d’un arrêt de travail avec une ITT 
moyenne de 190,7 jours. Cet arrêt de travail était supérieur 
à trois mois dans 69,2 % des cas, attestant de la gravité 
des ATL. La gravité de l’ATL était significativement 
associée au poste d’ouvrier non qualifié, d’artisan et de 
conducteur de machine, au traitement chirurgical et à 
l’importance des séquelles qualifiées en termes d’IPP. 
Nos résultats contrastent avec ceux retrouvés dans la 

Tableau 5 Facteurs indépendants associés à la gravité de l’ATL et à la lourdeur des séquelles après régression 

p OR [IC95 %] p ORa [IC95 %]

Gravité des ATL

• Sexe 0,11 1,85 [0,86-3,99] -

• Obésité 0,12 0,50 [0,21-1,21] -

• Poste de travail (G1) 0,007 2,25 [1,24-4,09] 0,001 2,86 [1,50-5,47]

• Manutention lourde 0,07 0,63 [0,38-1,04] -

• Absence de reprise du travail 0,4 1,55 [0,55-4,35] -

• Traitement chirurgical < 0,001 7,60 [2,66-21,71] < 0,001 9,06 [3,09-26,56]

Lourdeur des séquelles

• Obésité 0,12 0,41 [0,13-1,25] -

• Poste de travail (G1) 0,07 0,58 [0,32-1,05] -

• Manutention lourde 0,06 0,63 [0,38-1,03] -

• Absence de reprise du travail 0,03 2,5 [1,05-6,10] -

• Traitement chirurgical < 0,001 54,72 [18,84-158,93] < 0,001 54,72 [18,84-158,93]

ATL : accidents de travail lombaires ; OR : odds ratio ; ORa : odds ratio ajusté ; IC95 % : intervalle de confiance à 95 % ; G1 : groupe 1 (non qualifiés, artisans et conducteurs de machine).
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littérature où les facteurs prédictifs d’un ITT prolongé 
rapportés étaient l’âge avancé, le sexe féminin, le stress 
psychologique et le degré d’invalidité (25). D’autres 
facteurs associés à la gravité des ATL étaient rapportés 
dans la littérature. Il s’agit du faible niveau d’instruction, 
de la catégorie professionnelle autre que cadre, de 
l’obstacle environnemental, du défaut d’adaptation au 
poste de travail et de l’intensité de la sensation de la 
douleur (26). 

À l’inverse, la nature du centre de soins, un délai de 
prise en charge entre l’accident et le traitement inférieur 
à 30 jours et une ancienneté dans le poste supérieure 
à deux ans étaient des facteurs prédictifs d’un retour 
rapide au travail après un ATL (25). Par ailleurs, et selon 
Krause et al., la durée de l’ITT était associée aux facteurs 
psychosociaux indépendamment de la sévérité des 
lésions et des contraintes physiques (27). 

Concernant le taux médian d’IPP attribué aux 
victimes, il était de 10 % (ET 7,4). Ce taux était supérieur à 
15 % dans 33,8 % des cas, reflétant la lourdeur des séquelles. 
L’importance des séquelles était statistiquement associée 
à la manutention lourde, au traitement chirurgical, à 
l’absence de reprise du travail et à la gravité de l’accident. 
La valeur moyenne du taux d’IPP relevée dans notre 
étude rejoint celle trouvée par d’autres auteurs (6,28).

Bien que les taux d’IPP fussent inférieurs à 15 % dans 
presque deux tiers des cas, témoignant ainsi de séquelles 
souvent minimes, il ne faut cependant pas négliger le 
fait que le tiers des patients avaient gardé des séquelles 
lourdes. En effet, des études menées dans divers pays 
industrialisés soulignent l’importance des coûts directs 
(indemnités, remplacements) qui sont trois à quatre fois 
supérieurs aux coûts indirects (diagnostic, soins) (6).

En Tunisie, les données concernant le coût financier 

des ATL sont rares. Celui-ci a été évalué par un travail 
portant sur 64 victimes d’ATL relevant du secteur privé 
et indemnisées par la CNAM durant la période allant de 
1995 à 1999. Il en ressort que le montant moyen versé par 
an pour chaque cas d’ATL, dans le cadre de l’ITT, a été de 
1449,319 dinars tunisiens. Quant au coût global direct par 
cas, il a été de 2089,168 dinars tunisiens par an (6).

Aux États-Unis d’Amérique, le coût total des 
lombalgies professionnelles se situait entre 84,1 et 
624,8 milliards de dollars par an selon une revue 
systématique de littérature menée en 2008 (29). La part 
imputable à un accident de travail représente 33 % de 
l’ensemble du coût des accidents de travail (30). Ainsi, ces 
données laissent prédire un coût financier considérable 
des ATL en termes de coûts directs et aussi indirects (6). 

Conclusion 
Notre étude a mis la lumière sur l’augmentation de la 
fréquence des ATL dans le secteur privé dans la région 
du centre tunisien. Il s’agissait souvent d’un accident 
grave avec des séquelles lourdes touchant fréquemment 
le sujet adulte en pleine activité professionnelle. La 
catégorie professionnelle des ouvriers, des artisans et des 
conducteurs paraît comme un facteur associé à la gravité 
des ATL. Également, le traitement chirurgical constitue 
un facteur prédictif aussi bien de la gravité que de la 
lourdeur des séquelles de ces accidents. Des études plus 
approfondies et plus larges sont nécessaires pour mieux 
évaluer l’ampleur du problème et sa gravité afin de guider 
une démarche préventive appropriée.
Conflit d’intérêt : Les auteurs déclarent ne pas avoir de 
conflit d’intérêt en relation avec cet article.
Financement : aucun.

Occupational lumbar back accidents in the private sector: prevalence and factors 
associated with their severity and sequelae in central Tunisia

Abstract
In Tunisia, few studies have been focused on occupational lumbar back accidents. We conducted a descriptive retrospective 
study of private sector employees in central Tunisia who were victims of lumbar back accidents, reported during a 5-year 
period from 2010 to 2014, to determine the prevalence and factors associated with their severity and sequelae. Data were 
collected from the regional centre of the National Health Insurance Fund of Sousse. We identified 293 cases, a prevalence 
of 14.2% in relation to all occupational accidents reported during this period. More than two thirds of the injured (69.2%) 
were victims of serious occupational lumbar back accidents and 33.8% of victims reported serious sequelae. After 
adjustment by binary logistic regression, the occupational category persisted as an associated factor with the severity of 
occupational lumbar back accidents (P = 0.001, OR = 2.86 [1.50–5.47]). Surgical treatment appeared as an associated factor 
of severity (P < 0.001, OR = 9.06 [3.09–26.56]) and prominent after effects resulting from these accidents (P < 0.001 OR = 
54.72 [18.84–158.93]). Occupational lumbar back accidents are a real health problem. Thus, a preventive strategy should be 
implemented to reduce their socio-economic consequences.
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حوادث العمل املؤثرة عىل الَقَطنية يف القطاع اخلاص: انتشارها وعوامل اخلطر املرتبطة بشدهتا وعواقبها يف منطقة 
وسط تونس 

عائشة براهم، حممد بوهالل، إيامن قاسم، ماهر موة، وداد بو غطاس، درة خلفاوي، كامل رجب، سهيل الشطي، ألفة املعالل، نجيب مريزق
اخلالصة

اخللفية: ركز قليل من الدراسات يف تونس عىل حوداث العمل املؤثرة عىل الَقَطنية.
اهلدف: أجرينا دراسة وصفية رجعية عن موظفي القطاع اخلاص يف مركز تونس لضحايا حوادث العمل املؤثرة عىل الَقَطنية، املبلغ عنها خالل فرتة 

5 سنوات من 2010 إىل 2014، لتحديد مستوى انتشارها والعوامل املرتبطة بشدهتا وعواقبها.
طرق البحث: مُجعت البيانات من املركز اإلقليمي للصندوق الوطني للتأمني الصحي يف سوسة. وحددنا 293 حالة، بمعدل انتشار يبلغ %14.2 

من مجيع حوادث العمل املبلغ عنها خالل هذه الفرتة.
النتائج: تبني أن أكثر من ثلثي املصابني )69.2%( هم من ضحايا حوادث عمل خطرية مؤثرة عىل الَقَطنية وتبني أن 33.8% من الضحايا تعرضوا 
لعواقب خطرية. وبعد االستعدال باستخدام االنحدار اللوجستي الثنائي، ظلت الفئة الوظيفة عاماًل مرتبطًا بشدة إصابات العمل املرتبطة بالقطنية 
-3.09[ 9.06 = OR  0001>  P( بشدة اإلصابة  مرتبط  اجلراحي كعامل  العالج  OR = 2.86 ]1.50-5.47[(. كام ظهر   0.001= P(

 .)]158.93-18.84[ 54.72 = OR 0001> P( والعواقب الثقيلة هلذه احلوادث )]26.56
االستنتاج: متثل حوادث العمل التي تصيب الفقرات الَقَطنية مشكلة صحية حقيقية يف العمل. ومن ثم، ينبغي تنفيذ اسرتاتيجية وقائية للحد من 

آثارها االقتصادية واالجتامعية. 
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Introduction
Rheumatic and musculoskeletal diseases constitute a 
major public health problem due to their exceptionally 
high prevalence and burden (1). They are a major cause 
of disability, responsible for 21.3% of the total years lived 
with disability in the world accounting for 6.7% of the to-
tal global disability-adjusted life years (1).

Soft tissue rheumatic disorders, also called soft tissue 
rheumatism (STR), are a constellation of syndromes that 
involve tissues around joints, e.g. muscles, tendons and 
ligaments, causing pain and movement limitation (2). 
Contrary to the belief that STRs are rare, benign and 
self-limiting, there is sufficient evidence that STRs are 
common, can become chronic (duration ≥ 3 months) 
and are resource-consuming, especially in industrialized 
countries (3,4). Clinically, STRs have vague case 
definitions, which poses a dilemma for primary health 
care physicians and general practitioners. They have 
unclear pathogenesis and are not precisely diagnosed 
due to the unavailability of specific lab and radiology 
tests. So, physicians rely solely on history and clinical 
examination (2,5). 

Most of the studies assessing the magnitude of STRs 
have been cross-sectional, ignoring the natural course of 
STRs,  i.e. recurrent and episodic (6). This intermittency 
in the pattern of STRs constitutes a huge epidemiological 
barrier for the precise measurement of their incidence (3). 

Studies have shown a higher prevalence of pain in the 
shoulder (18–20%) compared to other parts of the body 
(3). In a national survey conducted in Lebanon in 2009 
on musculoskeletal disorders, the shoulder was the most 
affected site with 14.3% total prevalence (7). Shoulder pain 
comes second to low back pain as the most common 
disorder in middle-aged adults (8). Shoulder STRs 
enormously impact the general population, especially 
the work force. A recent study showed high prevalence 
of anxiety, depression and sleep disturbances in patients 
with chronic shoulder pain (9). They are direct causes of 
long-term sick leave and low health status among workers 
(10). In Sweden, a study showed that the cost of sick leave 
contributed to 84% of the total costs and the mean annual 
total cost was €4139 per shoulder pain patient (11).

Many risk factors are associated with shoulder 
STRs and these are categorized into 3 main groups; 
individual, occupational and psychosocial (3,10). Shoulder 
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pain and STRs tend to become more prevalent with 
age (3,10); females are over-represented over males in 
all musculoskeletal disorders and at each anatomic site 
(3,12,13). Obesity is reported to be associated with increased 
pain in neck, shoulder and upper limb (14–16). Likewise, 
poor dietary habits could result in poor nutritional status 
and weaker bones (17). There is an association between 
smoking and chronic shoulder pain (15,18–21). Workplace 
exposures e.g. to heavy lifting, faulty body positions 
and vigorous labour, increase the risk of shoulder STRs 
(22). Work stress, e.g. high demand, may eventually lead 
to musculoskeletal pain that turns chronic and causes 
much distress, sleep difficulty and depression (3,9,22).

Lebanon has a fairly small number of rheumatologists 
(n = 50). This increases the workload on the primary health 
care physicians to accommodate the huge burden of 
musculoskeletal conditions. The situation is exacerbated 
by the lack of, or inadequate, undergraduate rheumatology 
teaching of primary health care professionals. 

The objective of this study was to investigate various 
factors associated with shoulder STRs affecting adult 
Lebanese aged ≥ 15 years using the Community Oriented 
Program for Control of Rheumatic Diseases (COPCORD) 
study data. 

Methods
Study design
A case–control design was adopted. The study is based 
on a secondary analysis of de-identified data from the 
national COPCORD study conducted in Lebanon in 2009 
(7) and approved by the Institutional Review Board of the 
American University of Beirut. This COPCORD study 
investigated the prevalence of various rheumatic disor-
ders in Lebanon using a multistage probability sample of 
households. The first stage of the study was to visit the 
sampled households and conduct the COPCORD core 
questionnaire by trained interviewers with 1 randomly 
selected member of the household who was aged ≥ 15 
years. In the second stage, rheumatology fellows exam-
ined participants who responded positively to the ques-
tion: “Have you suffered from pain/swelling/stiffness in 
the joints or musculoskeletal soft tissues within the last 
7 days, or some time in the past, with pain intensity on 
the visual analogue scale ≥ 4”. If laboratory tests were re-
quired, a third visit was organized to withdraw the neces-
sary blood samples by a trained registered nurse (7).

Selection of cases and controls
We selected 52 incident cases who reported current 
shoulder pain, tenderness or stiffness with duration not 
exceeding 12 months. Using frequency matching for age 
and gender, we randomly selected 4 population-based 
controls per case (total 208) from the data. Sample size 
calculation was based on maintaining 0.8 power of de-
tecting a minimum adjusted odds ratios (OR) of 2. We 
defined controls as participants who had never suffered 
from musculoskeletal pain. The final sample that we ana-
lysed for this study included 260 COPCORD participants 

(52 incident cases plus 208 frequency matched controls) 
(Figure 1).

Measures
We examined the following variables in our case–control 
study: geographical location assessed by place of resi-
dence (Beirut, Mount Lebanon, North, Bekaa and South 
governorates); socioeconomic status assessed by month-
ly income in Lebanese lira (LL): low < LL 500 000 (≈ US$ 
334); medium LL 500 000 to LL ≤ 1 million (≈ US$ 667); 
high > 1 million LL; and education level (low: elementary 
school or below; medium: intermediate or high school; 
high: university or technical college); constitutional pro-
file/obesity status [body mass index (BMI) normal: ≤ 24.9 
kg/m2; overweight: 25.0–29.9 kg/m2; obese: ≥ 30 kg/m2], 
behavioural and psychosocial patterns [cigarette and wa-
terpipe (hookah) smoking, alcohol consumption, physical 
activity, stress-induced sleep difficulty and self-evalua-
tion of general health status compared to others], family 
history of musculoskeletal disorders and nature of job 
(administrative work, manual and agriculture/military).

Statistical analysis
The distribution of cases and controls according to select-
ed variables was compared and chi-squared tests were 
done to check for statistical differences. At the bivariate 
level of analysis, associations with P-value ≤ 0.20 were 
considered for inclusion in the multiple logistic regres-
sion model. 

The final regression model included only variables 
that showed statistical significance (at the 5% level). Both 
crude and adjusted OR were recorded along with the 
corresponding 95% confidence intervals (CI) and 2-sided 
P-values. We used the log likelihood ratio test to assess 
goodness of fit and to choose the appropriate model. Age 
and sex were included in the final model. 

Statistical analyses were performed using SPSS, 
version 21 and STATA, version 13 statistical packages.

Results
Table 1 shows the baseline characteristics of the 52 shoul-
der STR cases. Most are female (67.31%). Just over 50% re-
ported having pain ≥ 6 on the visual analog scale with 
mean 6.5 (SD 1.94; range 0–10). Half reported having dif-
ficulty in doing their daily activities; the most reported 
difficulties were bending down to pick up clothes (34.6%), 
lifting a water barrel (32.7%), washing and drying the 
entire body (23.1%) and dressing (23.1%). More than half 
(57.7%) reported that they received treatment for their 
shoulder problem: 76.7% received the treatment from 
a doctor, mainly rheumatologists (47.83%) and general 
practitioners (30.43%). Out of the 47.5% who were work-
ing, 7.5% reported being absent from work in the past 6 
months because of the shoulder pain.

Table 2 shows the bivariate analysis of the estimated 
differences between cases and controls for the associated 
variables. Being physically inactive (OR = 3.48, 95% CI: 
1.54–7.87), having a positive family history for shoulder 
musculoskeletal disorders (OR = 6.23, 95% CI: 2.95–
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13.13), residing in Bekaa (OR = 12.25, 95% CI: 4.26–35.21) 
and North (OR = 10.14, 95% CI: 4.3–23.89) governorates, 
complaining of stress-induced sleep difficulty (OR = 
16.13, 95% CI: 7.14–36.4) and rating personal health status 
as worse than others (OR = 20.5, 95% CI: 5.15–81.58) were 
all significantly associated with increased occurrence of 
shoulder STRs.

Those working in agriculture and the military had 
3.74 greater odds of shoulder STRs compared to those in 
administrative and manual jobs, but this finding was not 
statistically significant (P = 0.17). 

Table 3 shows the final multivariable model. Adjusting 
for other variables, the highest odds of shoulder STRs 
were found among those having stress-induced sleep 
difficulty [adjusted odds ratio (ORadj) 14.6; 95% CI: 
4.23–50.46]; for those living in Bekaa governorate [ORadj 
12.72; 95% CI: 3.1–52.2] and for those engaging in regular 
physical activity [ORadj 12.57; 95% CI: 3.58–44.13].

Discussion
This study is the first attempt to investigate the factors 
associated with syndromes of STRs affecting shoulder 
joint among the Lebanese adult population. It is worth 
noting that incident shoulder STRs cases considered for 

Table 1 Baseline characteristics of the study cases (shoulder 
soft tissue rheumatism), Lebanon, 2009 (n = 52)

Characteristic No. %
Female 67.3

Having difficulty in doing daily activities 26 50

Not able to cope with shoulder problem 15 28.8

Diagnosed and received treatment for shoulder 
problem

30 57.7

Received treatment from (n = 30):

Doctor 23 76.7

Pharmacist 3 10.0

Physiotherapist 3 10.0

Self-treatment 9 30.0

Diagnosed by doctor as (n = 23):

Rheumatism 5 21.7

Arthritis 5 21.7

Osteoarthritis 1 4.3

Other 12 52.2

Mean SD

Age (years) 38.7 14.6

Pain on visual analog scale (range 0–10) 6.5 1.9

SD = standard deviation.

Figure 1 Flowchart showing study selection process [soft tissue rheumatic disorders (STRs) defined as “constellation of syndromes that 
involve tissues around joints e.g. muscles, tendons, ligaments with movement limitation”]

Total COPCORD 
sample 3530

No previous 
musculoskeletal pain ever 

2370

Previous lifetime 
musculoskeletal pain 1160

Positive for 
musculoskeletal disorder 

in last week 862

Positive for 
musculoskeletal disorder 

ever 298

Positive for shoulder 
STRs 262

Control group frequency-
matched by age and 

gender 208

Incident cases of shoulder 
STRs (≤ 12 months) 52

Prevalent cases of 
shoulder STRs (≥ 2 years) 

210
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Table 2 Bivariate associations between sociodemographic, behavioural, constitutional and psychosocial risk factors and shoulder 
soft tissue rheumatism in a population based case–control study, Lebanon, 2009

Variable Cases  
(n = 52) 
No. (%)

Controls  
(n = 208) 

No. (%)

Total  
No. (%)

Unadjusted OR 
(95% CI)

P-value

Age (years)  
17–39 25 (48.1) 100 (48.1) 125 (48.1) 1.00 1.000
≥ 40 27 (51.9) 108 (51.9) 135 (51.9) 1 (0.54–1.84)

Gender  
Male 17 (32.7) 68 (32.7) 85 (32.7) 1.00 1.000
Female 35 (67.3) 140 (67.3) 175 (67.3) 1 (0.52–1.91)

Residence     
(Beirut/Mount Lebanon) 10 (19.2) 147 (70.7) 157 (60.4) 1.00
North 20 (38.5) 29 (13.9) 49 (18.9) 10.14 (4.3–23.89) < 0.001*
Bekaa 10 (19.2) 12 (5.8) 22 (8.5) 12.25 (4.26–35.21) < 0.001*
South 12 (23.1) 20 (9.6) 32 (12.3) 8.82 (3.38–23.05) < 0.001*  

Education level     
Low (elementary or below) 1.00
Medium (intermediate and high school) 25 (48.1) 119 (57.2) 144 (55.4) 0.88 (0.39–1.99) 0.763
High (university and technical college) 17 (32.7) 47 (22.6) 64 (24.6) 1.5 (0.62–3.68) 0.354

Income (LL/month)
Low (< 500 000) 1.00
Medium (≥ 500 000–< 1 million) 24 (46.2) 99 (46.8) 123 (47.5) 0.28 (0.09–0.84) 0.023* 
High (≥ 1 million) 21 (40.4) 100 (48.3) 121 (46.7) 0.24 (0.08–0.73) 0.012*

Job 
Administrative 1.00 0.539
Manual (tailor, hair dresser, etc) 4 (21.1) 19 (20.0) 23 (20.2) 1.18 (0.35–4.04) 0.170 
Agriculture/military 2 (10.5) 3 (3.2) 5 (4.4) 3.74 (0.57–24.63)

Physical activity
Yes 1.00
No 36 (81.8) 110 (56.4) 146 (61.1) 3.48 (1.54–7.87) 0.003*

Cigarette smoking 
No 1.00
Yes 16 (40.0) 54 (28.7) 70 (30.7) 1.65 (0.82–3.36) 0.163 

Waterpipe smoking 
No 1.00
Yes 11 (27.5) 46 (24.5) 57 (25.) 1.17 (0.54–2.53) 0.688

Alcohol 
No 1.00
Yes 8 (20.0) 44 (23.4) 52 (22.8) 0.82 (0.35–1. 9) 0.642

Body mass index 
Normal (≤ 24.9 kg/m2) 1.00
Overweight (25.0–29.9 kg/m2) 18 (34.6) 76 (36.7) 94 (36.3) 0.97 (0.53–1.99) 0.968
Obese (≥ 30 kg/m2) 9 (17.3) 24 (11.6) 33 (12.7) 1.05 (0.66–3.87) 0.293

Family history
No 1.00
Yes 20 (50.0) 26 (13.8) 46 (20.2) 6.23 (2.95–13.13) < 0.001* 

Stress-induced sleep difficulty
No 1.00
Yes 24 (60.0) 16 (8.5) 40 (17.5) 16.13 (7.14–36.4) < 0.001*  

Self-evaluation for current health status compared to others
Better 1.00
Same 10 (25.0) 144 (76.6) 154 (67.5) 0.24 (0.1–0.95) 0.002*
Worse 18 (45.0) 3 (1.6) 21 (9.2) 20.5 (5.15–81.58) < 0.001* 

*Statistically significant (P ≤ 0.05). 
OR = odds ratio. 
CI = confidence interval. 
LL = Lebanese lira.
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our study suffered from a high level of pain, were not cop-
ing very well and more than half sought medical care and 
treatment. Chronic shoulder pain causes much distress 
and more demand on health care services and insurance. 
The inability to cope with such chronic pain and the high 
stress level increase the susceptibility to having problems 
in life, including sleep difficulty, job dissatisfaction and 
loss, morbidity and depression. This will eventually lead 
to low quality of life (3,9,22).

The higher representation of females and old age in 
our study cases is consistent with evidence from other 
studies. The differences regarding body anthropometrics, 
hormones, cognitive and coping strategies; and reaction 
to work stresses render females even more vulnerable, 
especially in the jobs requiring more masculine body 
build (3,12,23).

Our results showed that participants from the 
Bekaa governorate have higher odds of getting shoulder 
STRs. This could be attributed to the predominance of 
agricultural activities in this area. It is well-known that 
agricultural activities incur many risks for shoulder 
STRs including heavy lifting and hard labour, especially 
in harvest seasons (24). Such activities are very obvious 
in our cases, for instance, a number of cases mentioned 
lifting water barrels. This is consistent with findings 
from studies on farmers in the United States of America 
(25,26), female farmers in South Africa (27) and over-
burdened female farmers in India (28). It was expected 
to find a similar pattern among residents of the North 
governorate since most are either involved in agricultural 
activities or enrolled in the army. At the bivariate level of 
analysis, there was a statistically significant association 
between shoulder STRs and having military jobs. A 
recent study conducted in Brazil echoed this finding (29). 
However, this association lost significance in the final 

model. This could be due to the low proportion of army 
and agricultural activity cases that were included in our 
study sample.

Familial and cultural backgrounds can greatly 
influence the predisposition to having a disease and pain 
perception. Our findings showed that there is a strong 
genetic predisposition for having shoulder STRs. It has 
previously been shown that siblings of patients having 
full-thickness rotator cuff tears, diagnosed by ultrasound, 
are genetically predisposed to having similar tears 
(2.42 relative risk) (30). In addition, siblings of patients 
with shoulder STRs were more likely to experience 
symptoms (4.65 relative risk) than others (30). Although 
in the bivariate analysis area of residence was strongly 
associated with shoulder musculoskeletal disorders, in 
the multivariable model only residing in the Bekaa was 
significant. This might be due to the introduction of 
positive family history in the final model, which might 
indicate that area of residence is acting as a proxy for 
consanguineous marriage and family history of shoulder 
musculoskeletal conditions. The Bekaa region has a high 
rate of consanguinity in marriage (31). 

Even after adjusting for other variables, stress-
induced sleep difficulty was significantly associated with 
having shoulder musculoskeletal disorder. Nevertheless, 
given the cross-sectional nature of the study, temporality 
cannot be ascertained. Furthermore, lack of regular 
physical activity was significantly associated with 
shoulder pain, which is expected. This is consistent 
with previous findings that individuals who exercised 
frequently were able to decrease their shoulder inflicted 
pain (32).  

The current study has some strengths: it is a 
secondary analysis of a population-based cross-sectional 
study conducted in Lebanon is 2009 on a nationally 
representative sample of 3530 participants aged 15 and 
above. Trained rheumatologists from the American 
University of Beirut Medical Center confirmed all 
musculoskeletal disorders by clinical and /or laboratory 
examination. The inclusion of incident cases was another 
strength of this study. Selection of cases was done 
meticulously to ensure that only people complaining of 
shoulder pain, tenderness and stiffness with duration 
not exceeding 12 months would be included.

Nevertheless, our study had some limitations. One 
possible limitation is the cross-sectional nature of the 
original study that does not account for the natural 
intermittent course of STRs. A cross-sectional study 
cannot measure disease incidence because risk or rate 
require information across a time period, nevertheless, 
this study is considered a good proxy for longitudinal 
data and it can be as informative as longitudinal studies 
with respect to causal hypotheses. Another limitation 
is neglecting to include important variables such as 
blood pressure and blood glucose level. These could 
be helpful in providing an idea about the metabolic 
profile of the cases and link to the pathogenesis of 
shoulder STRs. Finally, the small sample size could be a 

Table 3 Final multivariable logistic regression model for 
shoulder soft tissue rheumatism (STR) , Lebanon, 2009

Variable Adjusted OR 
(95% CI)

P-value

Stress-induced sleep difficulty

No 1.00

Yes 14.6 (4.23–50.46) < 0.001*

Residence area

Beirut/Mount Lebanon 1.00

North 2.34 (0.63–8.69) 0.205

Bekaa 12.72 (3.1–52.2) < 0.001*

Physical activity

Yes 1.00

No 12.57 (3.58–44.13) < 0.001* 

Family history of shoulder STR

Negative 1.00

Positive 3.34 (1.16–9.63) 0.026*  

Goodness-of-fit χ2 = 50.94 0.476

*Statistically significant, P < 0.05. 
OR = odds ratio. 
CI = confidence interval.
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عوامل اخلطر املرتبطة باالضطرابات الروماتزمية لألنسجة الرخوة يف منطقة الكتف: دراسة حالة سكانية ضابطة يف 
لبنان

حممد جودة، مونيك شعيا، زينب سليم، عامد عثامن
اخلالصة

اخللفية: تنترش االضطرابات الروماتزمية لألنسجة الرخوة انتشارًا كبريًا وتؤثر تأثريًا هائاًل عىل عموم السكان والفئات العاملة وعىل ممارسات العالج 
الطبيعي أيضًا. إال أهنا تفتقر إىل تعريف حالة واضح وفحوص موضوعية لتشخيصها عىل نحو دقيق، مما يرتكها عرضة لإلمهال وسوء تقدير العبء 

املرتبط هبا. وتشّكل منطقة الكتف أحد أهم املواضع التي تتكرر فيها اإلصابة باالضطرابات الروماتزمية يف األنسجة الرخوة.
البالغني  صفوف  يف  الكتف  منطقة  يف  الرخوة  لألنسجة  الروماتزمية  باالضطرابات  املرتبطة  اخلطر  عوامل  حتديد  إىل  الدراسة  هدفت  األهداف: 

اللبنانيني يف الفئة العمرية 15 عامًا فام أكثر. 
مت دراسة حالة ضابطة عىل أساس البيانات املستقاة من الربنامج املجتمعي للسيطرة عىل األمراض الروماتزمية أجريت يف لبنان  طرق البحث: ُصمِّ
يف عام 2009. وُحددت احلاالت التي عانت مؤخرًا من آالم أو ضعف أو خشونة يف منطقة الكتف لفرتة ال تتجاوز 12 شهرًا )52 حالة(. ومتت 

مطابقة تواتر هذه احلاالت حسب العمر والنوع )اجلنس( عىل أساس 208 حالة ضابطة مل تتعرض ألي آالم عضلية هيكلية من قبل.
لإلصابة  مهمة  خطر  عوامل  اإلجهاد  عن  النامجة  النوم  وصعوبات  األرسي  املريض  والتاريخ  البدين  والنشاط  السكنية  املنطقة  شّكلت  النتائج: 

باالضطرابات الروماتزمية لألنسجة الرخوة يف منطقة الكتف بعد حتييد عوامل تدخني السجائر وطبيعة العمل والدخل الشهري لألرسة.
االستنتاجات: تشمل العوامل املنبئة باالضطرابات الروماتزمية يف األنسجة الرخوة للكتف يف صفوف السكان اللبنانيني: املوقع اجلغرايف والعوامل 
النفسية االجتامعية والنشاط البدين واالستعداد لإلصابة بحكم التاريخ املريض لألرسة. وينبغي إجراء مزيد من الدراسات الطولية إلنشاء تسلسل 

زمني واستكشاف حمددات حمتملة أخرى ال سيام يف صفوف الفئات العاملة من السكان.

Facteurs de risque pour les cas incidents de troubles rhumatismaux des tissus mous 
de l’épaule : étude cas-témoin populationnelle au Liban
Résumé
Contexte : Les troubles rhumatismaux des tissus mous sont très courants et ont un impact énorme sur la population 
générale, les personnes actives et les pratiques de physiothérapie. Pour autant, il n’existe ni définition de cas claire, ni tests 
objectifs permettant un diagnostic précis à leur sujet, faisant d’eux des troubles négligés avec une charge mal évaluée. 
L’épaule est l’un des sites les plus fréquents pour les troubles rhumatismaux des tissus mous.
Objectifs : Identifier les facteurs de risque des troubles rhumatismaux des tissus mous de l’épaule parmi des adultes 
libanais âgés de 15 ans et plus. 
Méthodes : Une étude cas-témoin a été conçue sur la base des données du Programme communautaire pour la lutte 
contre les maladies rhumatismales conduite au Liban en 2009. Les cas ont été définis comme ceux souffrant depuis peu 
de douleurs, de sensibilité ou de raideur dans l’épaule sur une durée n’excédant pas 12 mois (52 cas). Ils ont été appariés en 
fréquence sur l’âge et le sexe avec 208 témoins qui n’avaient jamais souffert de douleurs musculo-squelettiques.
Résultats : Le lieu de résidence, l’activité physique, les antécédents familiaux et les troubles du sommeil liés au stress 
constituaient des facteurs de risque significatifs pour les troubles rhumatismaux des tissus de l’épaule après un ajustement 
sur la consommation de cigarettes, la nature de la profession et les revenus familiaux mensuels.
Conclusion : Les facteurs prédictifs des troubles rhumatismaux des tissus de l’épaule dans la population libanaise 
incluaient le lieu géographique, les facteurs psychosociaux, l’activité physique et une prédisposition familiale. Davantage 
d’études longitudinales sont requises en vue d’établir une séquence temporelle et d’examiner les autres éventuels 
déterminants, notamment au sein de la population active.

limitation, and was in fact reflected in the width of the 
confidence intervals. However, the selection of 4 controls 
for each case was made to take this into account, and 
the results are consistent with evidence from previous 
studies, indicating that these results are likely unbiased.

Conclusion
Results from this study showed that vulnerable popula-
tion groups such as elderly, women and children are dis-

proportionately affected by shoulder pain. Studies using 
more rigorous study designs investigating risk factors 
for shoulder STRs and how different population groups 
such as elderly and some working groups are affected are 
needed to find better solutions to lessen the burden of 
MSK disorders.
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Introduction
In April 2016, Saudi Arabia launched a very bold vision, 
Vision 2030, which outlined the future goals for the 
country, the justification for the goals and the structures 
that were being put in place for their achievement (1). 
Vision 2030 has been widely praised for its boldness 
and far-sightedness (2). While the primary goal is the 
diversification of the Saudi Arabian economy from 
being oil-based to being one not based on oil, the vision’s 
ultimate goal is to make Saudi Arabia better in all spheres 
including, health and social well-being of the citizens. 

Over the period 2016–2030, Saudi Arabia is aiming to 
increase life expectancy at birth by 6 years, from 74 years 
to 80 years, an average gain of 0.43 years per annum (1). 
Remarkable improvements have already been made in 
health and human development. Between 1980 and 2014 
life expectancy at birth is estimated to have increased 
by 11.3 years. In 2014, the Human Development Index 
(HDI) for the country was 0.837. This puts Saudi Arabia 
in the category of those countries with “very high human 
development index” (for 2014, the average HDI for the 
Arab states was 0.686 while the average HDI of countries 
with “very high human development index” was 0.896) 
(3). There is, therefore, a basis for being forward-looking 
and targeting positive gains in life expectancy in the 
decades ahead. 

The main aim of the paper is to assess the feasibility 
of the gain in life expectancy as outlined in the 2030 
Vision document. The aim is achieved by first reviewing 
the demographic literature on recorded high gains in life 
expectancy and the determinants of these gains. This is 

followed by a discussion of the findings in the light of the 
Saudi Arabian context.

Methods
The demographic literature covering recorded high gains 
in life expectancy and the determinants of these gains is 
reviewed. This is then followed by an examination of the 
findings in light of the Saudi Arabian context.

Results
Review of the literature for achievement of high 
gains in life expectancy
Life expectancy at birth is a robust summary outcome 
measure that reflects a country’s cumulative efforts 
(or lack thereof) in improving its population’s health. 
In 2015, global life expectancy at birth ranged from 
49.2 years in Swaziland to 83.7 years in Hong Kong 
(followed by Japan, with 83.3 years) (4). In general, low life 
expectancy at birth is usually associated with low levels 
of socioeconomic development, disproportionately high 
levels of infectious and parasitic diseases and deaths 
in infancy and childhood. High life expectancy at birth 
is usually associated with high levels of socioeconomic 
development and disproportionately high levels of 
noncommunicable diseases and death at an older age. 
Reduction in infant and child mortality leads to rapid 
gains in life expectancy at birth. Where life expectancy at 
birth is high, gains are achieved at a much slower pace. As 
an illustration, in Canada, which has a long series of good 
mortality data, the gain in life expectancy at birth over 
the period 1921–1951 was 11.3 years compared with the 
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gain of 7.1 years between 1951 and 1981 and a gain of 6.2 
years between 1981 and 2011 (5). During the period 1921–
1951, the decline in infant and child deaths contributed 6.7 
out of the 11.3 years gain in life expectancy. During the 
later period, 1981–2011, the decline in infant and child 
deaths only contributed 0.6 out of the 6.2 years gain in life 
expectancy (5). Reduction in deaths in the post-childhood 
years (5–74 years) contributed only 4.5 of the 11.3 years 
gain during 1921–1951 but 4.2 of the 6.2 years gain during 
1981–2011 (5).

A valid comparative analysis of gains in life expectancy 
presupposes the availability of an accurate set of life tables. 
International databases on life tables are maintained 
by different organisations, including the World Health 
Organization, United Nations Population Division, the 
World Bank and the Human Mortality Database. The 
first 3 of these aim at covering all countries, with varying 
levels of quality of mortality data. According to one 
United Nations report, “Many countries lack complete 
coverage of deaths through vital registration and, even 
where vital registration coverage is good, the reporting 
of cause-of-death on death certificates often suffers 
from inaccuracies. As a consequence, the mortality and 
cause of death estimates produced by the United Nations 
Population Division and the World Health Organization 
for many countries rely upon models that relate available 
measurements of mortality to what has been observed in 
other populations in the past” (6).

The Human Mortality Database however is more 
concerned with the quality of the mortality data than 
coverage of countries. In one study, out of the 22 
countries whose life table data are included in the Human 
Mortality Database, the most accurate life tables with the 
longest historical series were selected from 10 countries, 
including Canada, France, Italy, Japan and the United 
States of America (USA) (7). From these data, between 
1950 and 1980 the average annual gain in life expectancy 
at birth for females ranged from 0.182 years (England 
and Wales) to 0.595 years (Japan), and between 1980 and 
2006/2007 it ranged from 0.106 years (Netherlands) to 
0.268 years (Japan). For males, the corresponding values 
ranged from 0.071 years (Netherlands) to 0.527 years 
(Japan) (1950–1980) and from 0.184 years (Denmark) to 
0.306 years (Australia) (1980–2006/2007) (7). Of the 10 
countries analysed over the 2 time periods, an average 
annual gain that equalled (or was greater than) the 
Saudi Arabian target of 0.43 years gain per year was only 
achieved by Japanese females over the earlier period, 
1950–1980, when the life expectancy increased from 60.9 
years to 78.95 years and by Japanese males over the same 
period, when the life expectancy increased from 57.58 
years to 73.38 years. In the 1980s, when life expectancy at 
birth in almost all of these countries was in the 70s, the 
average annual gains were all less than 0.31 years (7).

Review of the literature on the determinants of 
gains in life expectancy 
When a country’s life expectancy figures show gains 
(or losses) over time, researchers have used various 

approaches to explain the determinants of the change. 
Primarily, researchers have sought to explain the 
change using one or more of the following demographic 
dimensions: the contribution of different age groups, 
the contribution of male–female differences or the 
contribution of different causes of death. Explanations 
have also been sought through studying behaviour 
and its effects (e.g. smoking, accidents and obesity), 
inequalities (e.g. regional, economic or population 
groups), reasons related to the health care delivery 
system (e.g. access to care, quality of care), public health 
provision, health-related policies, advancements in 
science and technology and combinations of these 
factors. One theory that has attempted to capture many 
of these aspects is the reformulation of the health 
transition theory (8,9). According to this, once a country 
has completed its classical epidemiology transition 
and its life expectancy is now in the 60s or 70s, the 
one crucial factor that would determine the trend in 
its life expectancy is its position in the “cardiovascular 
revolution” (which combines smoking prevalence, 
obesity, lifestyle and related policies). Countries that are 
disadvantaged by this revolution stand to gain less or lose 
life expectancy relative to others (hence diverge from the 
leading countries). Other countries that are not adversely 
affected by the revolution stand to continue improving 
life expectancy relative to others (hence converge with 
the leading countries). These findings were confirmed 
in a study in the USA on explaining the reasons for the 
divergence in life expectancy between the USA and other 
developed countries (7). The study concluded, “Smoking 
appears to be responsible for a good deal of the divergence 
in female life expectancy. Other factors, such as obesity, 
diet, exercise, and economic inequality, also have likely 
played a role in the current gap and divergence between 
the United States and other countries”.

Discussion 
Largely because of the behaviour-related problems of 
smoking, obesity and lifestyle, Saudi Arabia finds itself 
squarely in the “cardiovascular revolution” during 
the 2000s. In an article published in 2009, the median 
prevalence of smoking was given as 17.5% (10). According 
to a study published in 2014, “Of the 10 735 participants 
evaluated, 28.7% were obese (body mass index ≥ 30 kg/m2). 
Prevalence of obesity was higher among women (33.5% vs 
24.1%). Among men, obesity was associated with marital 
status, diet, physical activity, diagnoses of diabetes and 
hypercholesterolemia, and hypertension. Among women, 
obesity was associated with marital status, education, 
history of chronic conditions, and hypertension” (11).

In addition, there is the serious problem of road 
traffic accidents. In 2010, there were 544 179 accidents (20 
for every 1000 population) which led to 7153 fatalities (1 
for every 76 traffic accidents) (12).

It is these fundamental drivers of mortality that 
should be addressed if life expectancy at birth is to rise. 
However, unlike the earlier phase in the health transition 
when infant mortality could be reduced through various 
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vertical programmes, there are no “quick fixes” in this 
stage. It has to be addressed through a combination of 
public health initiatives backed by very strong health-
related legislation and implementation strategies. This, 
however, presupposes improvement in the data collection 
systems and the development of relevant indicators to 
measure and monitor the progress being made. 

Conclusion
The Saudi Arabian vision for 2030 is an important 
milestone achievement that lays the foundation for 
the transformation of the Saudi Arabian economy and 

improving the population’s health and social well-being. 
The higher the targets, the better, provided they are 
within achievable limits. From the literature, we can 
conclude that for a country whose life expectancy is in 
the 70s, the average yearly gain in life expectancy is less 
than 0.31 years, much lower that the Saudi Arabian yearly 
target of 0.43. For Saudi Arabia, an average yearly gain of 
about half this amount is achievable provided that the 
fundamental drivers of life expectancy are addressed. 

Funding: None.
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Dans quelle mesure la cible relative à l’espérance de vie du plan Vision 2030 de 
l’Arabie saoudite est-elle réalisable ?

Résumé
Contexte : L’Arabie saoudite prévoit une augmentation de l’espérance de vie à la naissance de 6 ans sur la période 2016-
2030.
Objectifs : L’objectif principal était d’analyser la faisabilité de ce gain en utilisant la littérature démographique.
Méthodes : La littérature démographique a recensé les gains élevés en termes d’espérance de vie, et les déterminants de 
ces gains ont été évalués. Les résultats sont examinés via le prisme du contexte saoudien.
Résultats : Les explications qui en découlent couvraient les facteurs démographiques et comportementaux, les inégalités, 
le système de prestations de soins de santé, la fourniture de services de santé publique, les politiques liées à la santé et 
les avancées dans les domaines de la science et de la technologie. Cependant, le facteur crucial est la position du pays au 
sein de la « révolution cardio-vasculaire » (qui combine une réduction de la prévalence du tabagisme et de l’obésité, des 
changements dans le mode de vie et des politiques y afférentes).
Conclusion : Dans les pays où l’espérance de vie se situe entre 70 et 79 ans, les gains annuels moyens sont de moins de 
0,31 année, soit beaucoup plus bas que la cible de 0,43 année fixée par l’Arabie saoudite. Pour l’Arabie saoudite, un gain 
annuel moyen équivalant à environ la moitié de ces chiffres est réalisable, si les facteurs fondamentaux contribuant à 
l’augmentation de l’espérance de vie sont réunis.

ما مدى إمكانية حتقيق اهلدف املتعلق بزيادة العمر املتوقع يف رؤية اململكة العربية السعودية لعام 2030؟
سليامن باه
اخلالصة

اخللفية: تسعى اململكة العربية السعودية، خالل الفرتة 2016-2030، إىل زيادة معدل العمر املتوقع عند امليالد بمقدار ست سنوات . 
األهداف: متثل اهلدف األسايس يف حتليل إمكانية حتقيق هذا املكسب باستخدام الدراسات السكانية السابقة.

طرق البحث: سجلت الدراسات السكانية السابقة مكاسب عالية تتعلق بزيادة معدل العمر املتوقع، واستعرضت الدراسة احلالية حمددات هذه 
املكاسب كام تم استعراض النتائج بمراعاة سياق اململكة العربية السعودية.

النتائج: تناولت الرشوح العوامل السكانية والسلوكية وأوجه عدم املساواة ونظام تقديم الرعاية الصحية وتوفري خدمات الصحة العامة والسياسات 
بني  )التي جتمع  الوعائية”  القلبية  “الثورة  البلد من  يتمثل يف موقف  احلاسمة  العوامل  أحد  أن  إال  والتكنولوجيا.  العلوم  الصحية يف  والتطورات 

مستوى انتشار التدخني والبدانة ونمط احلياة والسياسات ذات الصلة(.
االستنتاج: يف البلدان التي يصل فيها معدل العمر املتوقع إىل السبعينات، يبلغ متوسط املكاسب السنوية أقل من 0.31 سنة، وهو ما يقل بكثري عن 
هدف اململكة املتمثل يف الوصول إىل 0.43 سنة. وبالنسبة للمملكة، يمكن حتقيق مكسب سنوي متوسط بمقدار نحو نصف هذا املعدل رشيطة 

التصدي للمحركات األساسية ملعدل العمر املتوقع.
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‘Health Benefits Package’: a centerpiece of Universal Health Coverage1

The 2030 Agenda for Sustainable Development (1) has 
given impetus to Universal Health Coverage (UHC) 
as an overarching target to guide health systems 
transformations to achieve the health-specific and 
health-related Sustainable Development Goals (SDGs) 
targets (2). Specifically, SDG 3.8 calls for “achiev(ing) 
universal health coverage (UHC), including financial risk 
protection, access to quality essential health care services, 
and access to safe, effective, quality, and affordable 
essential medicines and vaccines for all” (3). Hence, the 
need for all countries to identify their ‘Health Benefits 
Package’ and ensure its accessibility for all.

UHC from a political rhetoric to an operational policy 
goal
Identifying what to cover, and not to cover, in a health 
benefits package brings UHC from a political slogan to a 
concrete health sector strategy. This was the premise of 
the Consultative Meeting on What to Purchase/Provide 
for UHC – Designing, Financing and Delivering Health 
Service Packages in the Eastern Mediterranean Region 
(EMR), organized by the WHO Regional Office for the 
Eastern Mediterranean (WHO/EMRO), in Cairo, Egypt, 
from 26 to 28 September 2017.

Twenty-three globally renowned experts, 26 senior 
and mid-level policymakers and health practitioners from 
EMR, development partners and WHO staff deliberated 
over three days what would constitute a ‘UHC Priority 
Benefits Package’ for EMR countries. The Consultative 
Meeting shared global and regional good practices in 
designing, financing and delivering benefit packages. 
Various fiscal, epidemiological, social and political 
settings were examined, including acute and protracted 
emergencies. Policymakers and health practitioners from 
the Region shared their national experiences and experts 
reflected on the way forward.

A milestone in a longer journey
The Consultative Meeting culminated from six years 
of work in health financing, service delivery and their 
interface at WHO/EMRO (4–7). Instrumental to the 
process was the collaboration established with the 
Disease Control Priorities (DCP-3) (8), which contributed 
to building regional and national capacities in health 
economic evaluation, generating local evidence, and 
facilitating policy dialogue. The evidence produced 
by DCP-3 – including: global ‘Essential UHC Package’, 
‘Highest Priority UHC Package’ and ‘Fiscal and 

Intersectoral Package’ – was previously discussed in 
a Policy Forum in London, 13 September 2016, with 
policymakers from EMR and selected DCP-3 authors (9). 
The discussions contributed to the finalization of the 
global DCP-3 Packages. The Consultative Meeting shared 
the finalized DCP-3 Packages with policymakers and 
mid-level managers in EMR and solicited their input to 
adapt it to regional context.

Acknowledging the socioeconomic diversity, the 
various stages of demographic and epidemiological 
transitions, and the multiple acute and chronic 
emergencies characterizing EMR countries, the 
Consultative Meeting was far from recommending a one-
size-fit-all regional ‘Health Benefits Package’. However, it 
agreed on the relevance of defining a core set of health 
services, programmes and interventions to constitute an 
EMR ‘UHC Priority Benefits Package’. The latter would 
then be considered by EMR Member States as a core 
component in defining their country-specific packages 
of Essential Health Care Services, as stipulated by SDG 
3.8, based on political, technical and ethical criteria, and 
using Health Technology Assessment (HTA), where 
required.

What would constitute an EMR ‘UHC Priority Benefits 
Package’?

The EMR ‘UHC Priority Benefits Package’ would 
consist of individual and population health services, to be 
made available for all using appropriate service delivery 
channels and health financing arrangement. Individual 
health services would include preventive, promotive, 
curative, rehabilitative and palliative services; while 
population health services would consist of preventive 
and promotive services as well as intersectoral and fiscal 
policy interventions.

Key messages and next steps

The Consultative Meeting culminated into an array of 
messages of regional and global relevance. It concluded 
that however challenging it might seem, defining a 
package of Essential Health Care Services, and ensuring 
its financing and delivery, serves as an appealing entry 
for strengthening all aspects of the health system (i.e., the 
building blocks), in a coherent and integrated manner. 
Fundamental to the process is the formulation of a vision 
for UHC. Defining a ‘UHC Priority Benefits Package’ to 
serve as a core component would facilitate and accelerate 
such endeavour. Having the ‘Package’ defined is a 

Citation: Mirza Z; Mataria A; Salah H; Gedik G; Ismail A. ‘Health benefits package’: a centerpiece of universal health coverage. East Mediterr Health J. 
2018;24(4):405-406. https://doi.org/10.26719/2018.24.4.405

Copyright © World Health Organization (WHO) 2018. Some rights reserved. This work is available under the CC BY-NC-SA 3.0 IGO licence (https://
creativecommons.org/licenses/by-nc-sa/3.0/igo).

1 Authorship: Zafar Mirza, Awad Mataria, Hassan Salah, Gulin Gedik and Adham Ismail. Department of Health System Development, WHO Regional 
Office for the Eastern Mediterranean, Cairo, Egypt.

Book 24-04.indb   405 19/06/2018   10:17:46



EMHJ – Vol. 24 No. 4 – 2018WHO events addressing public health priorities

406

necessary but not sufficient condition. A real challenge 
lies in costing and ensuring it delivery. For this, countries 
need to strengthen their information systems.

The Consultative Meeting confirmed the timely need 
for the previously stipulated PHC leadership, public 
policy, service delivery and universal coverage reforms 

(10). A Global Reference Group to support the development 
and implementation of an EMR ‘UHC Priority Benefits 
Package’ was announced. Guided by the deliberations of 
the meeting, WHO/EMRO shall propose a generic EMR 
‘UHC Priority Benefits Package’ and support countries in 
ensuring its effective implementation.
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املجلة الصحية لرشق املتوسط 
هى املجلة الرسمية التى تصدر عن املكتب اإلقليمى لرشق املتوسط بمنظمة الصحة العاملية. وهى منرب لتقديم السياسات واملبادرات اجلديدة يف الصحة العامة 
واخلدمات الصحية والرتويج هلا، ولتبادل اآلراء واملفاهيم واملعطيات الوبائية ونتائج األبحاث وغري ذلك من املعلومات، وخاصة ما يتعلق منها بإقليم رشق 
املتوسط. وهى موجهة إىل كل أعضاء املهن الصحية، والكليات الطبية وسائر املعاهد التعليمية، وكذا املنظامت غري احلكومية املعنية، واملراكز املتعاونة مع منظمة 

الصحة العاملية واألفراد املهتمني بالصحة ىف اإلقليم وخارجه.

La Revue de Santé de la Méditerranée Orientale

EST une revue de santé officielle publiée par le Bureau régional de l’Organisation mondiale de la Santé pour la Méditerranée orientale. Elle 
offre une tribune pour la présentation et la promotion de nouvelles politiques et initiatives dans le domaine de la santé publique et des 
services de santé ainsi qu’à l’échange d’idées, de concepts, de données épidémiologiques, de résultats de recherches et d’autres informa-
tions, se rapportant plus particulièrement à la Région de la Méditerranée orientale. Elle s’adresse à tous les professionnels de la santé, aux 
membres des instituts médicaux et autres instituts de formation médico-sanitaire, aux ONG, Centres collaborateurs de l’OMS et personnes 
concernés au sein et hors de la Région. 
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