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Water, sanitation and hygiene services in 
the countries of the Eastern Mediterranean 
Region are developed and managed under 
increasingly difficult security and physical 
environments. The Sustainable Development 
Goals aim to uplift and sustain such water 
and sanitation services to tackle the burden 
of disease and reduce the unacceptably high 
mortality rates in the Region.
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هى املجلة الرسمية التى تصدر عن املكتب اإلقليمى لرشق املتوسط بمنظمة الصحة العاملية. وهى منرب لتقديم السياسات 
واملبادرات اجلديدة ىف اخلدمات 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 
العاملية واألفراد  الصحة  املتعاونة مع منظمة  املعنية، واملراكز  املنظامت غري احلكومية  التعليمية، وكذا  املعاهد  الطبية وسائر 

املهتمني بالصحة ىف اإلقليم وخارجه.
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Editorial

Towards a renewed public health regulatory and 
surveillance role in water, sanitation and hygiene 
Hamed Bakir 1, Mahdi Hadi 2 and Mey Jurdi 3

Evidence from the burden of disease 
studies indicates that improving water, 
sanitation and hygiene (WSH) is a pri-
mary disease prevention measure (1,2). 
It prevents 57% of diarrheal deaths, 
contributes to prevention and man-
agement of neglected tropical diseases, 
and is the first line of defence against 
cholera (1–3). Moreover, water and 
sanitation (W&S) services and hygiene 
contribute to programme initiatives 
including new-born, child and maternal 
health; infection prevention and con-
trol; universal health care; antimicrobial 
resistance; and health emergencies (4). 
Access to W&S services is recognized 
by the United Nations as  a human right.

However, despite improvements 
in W&S between 1990 and 2015, in-
adequate WSH conditions account 
for 845 810 deaths and 56.6 million 
disability-adjusted life years (DALYs) 
from diarrheal diseases every year (2). 
In the Eastern Mediterranean Region 
(EMR), inadequate WSH conditions 
account for 79 939 annual deaths and 
6.1 million DALYs from diarrhoeal dis-
eases (1,2), of which 70 845 occur in  
Afghanistan, Pakistan, Somalia, Sudan 
and Yemen, where WSH conditions 
are highly deficient (1,2,5). As the EMR 
countries approach the Sustainable De-
velopment Goals (SDGs), countries 
still have to deal with the unfinished 
business of ending open defecation and 
provision of adequate W&S services. 
Recent reports indicate that 51.7 mil-
lion people in the Region still practice 
open defecation, 84.4 million (13%) re-
main without even basic water services, 

and 175 million (27%) remain without 
basic sanitation services (5). 

The strong focus of SDG 6 on safely 
managed W&S services presents addi-
tional challenges to countries to elevate 
W&S services from basic to safely man-
aged (5). Ninety per cent of the popula-
tion in 9 countries (Bahrain, Jordan, 
Kuwait, Lebanon, Morocco, Oman, 
Pakistan and Tunisia) have access to 
basic water service but only 57.2% of 
the services are safely managed (5). 
Pakistan reports 89% access to basic 
water services but only 36% of the ser-
vices are safely managed. Meanwhile, 
89% of the population in 14 countries 
(Bahrain, Egypt, Iraq, Jordan, Kuwait, 
Lebanon, Libya, Morocco, Qatar, Saudi 
Arabia, Somalia, Tunisia, UAE and 
West Bank and Gaza) have access to 
basic sanitation services but only 56% of 
the services are safely managed (5). In 
Lebanon, access to basic services is 95% 
but only 20% of these services are safely 
managed. Finally, in Egypt access to ba-
sic service access is 93%  but only  60% 
of the services are safely managed (5).  

Water, sanitation and hygiene ser-
vices in the EMR countries are devel-
oped and managed under increasingly 
difficult security and physical environ-
ments. Conflicts and political unrest 
have reversed two decades of improve-
ment in WSH conditions in Libya, 
the Syrian Arab Republic, and Yemen, 
and hinders extension of services in 
Afghanistan and Somalia. In addition, 
natural water scarcity is aggravated by 
population growth, urbanization and 
climate change. Moreover, the high cost 

of developing water sources defers the 
extension of water services to the un-
served. Interrupted and intermittent 
drinking water supplies are common 
practice leading to compromised water 
safety and insufficient domestic water 
supplies for sustaining hygiene. Regu-
lated and unregulated irrigation with 
wastewaters is common and the nsafe 
management of sanitation systems pol-
lutes  the environment.  .

To counter these issues effectively, 
national health-based regulations of 
W&S services must be developed and 
enacted for health protection, including: 
household  drinking water security  (i.e., 
sustained availability of sufficient quan-
tities of safe water on the premises when 
needed); safe management of water 
systems; safe management of sanitation 
systems; safe use of wastewater in  ir-
rigation with consideration for workers’ 
protection and food safety; W&S and 
hygiene services in health care facilities 
and education institutions; and W&S  
services in emergencies. 

However, providing W&S services 
is a complex undertaking that involves 
three interdependent functions spread 
across multiple governmental minis-
tries and agencies (6–11). First, gov-
ernance and regulatory frameworks 
that set the service targets and service 
standards, policies, resource allocation, 
and institutional responsibilities. Here, 
the public health institutions remain 
the primary contributor of health-based 
evidence for the service targets, stand-
ards and other regulatory tools (6–11). 
Second, WSH services provision and 
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management through safely managed 
systems by specialized water and sanita-
tion agencies. Third, independent over-
sight surveillance, which is typically a 
public health function to verify safety 
of services in order to provide feedback 
to the service providers and to the regu-
latory processes (6,11). Additionally, 
surveillance reports on the public health 
impacts of WSH services are required to 
generate health evidence for the regula-
tory process. 

The Islamic Republic of Iran, Jordan 
and Tunisia enjoy high water services 
coverage. Evidence from these Mem-
ber States indicates that sustained and 
strong engagement of public health in-
stitutions in regulating and monitoring 
water services have made it possible to 
report on the safe management of water 

services, and to narrow the gap between 
basic and safely managed services (5). 
Unfortunately, the last two decades 
have seen public health institutions in 
most other EMR countries distancing 
themselves from their regulatory and 
surveillance role of W&S services.

Any transition to an era of safely 
managed W&S services under SDGs 
direction implies the necessity of ad-
ditional resources allocation to uplift 
and sustain W&S services. The SDGs 
emphasize the shift to country-driven 
target setting, financing, implement-
ing and monitoring. This shift requires 
harnessing institutional capacities and 
processes of national stakeholders for 
governing, regulating, managing and 
monitoring WSH services according to 
internationally accepted World Health 

Organization (WHO) norms and 
guidelines (6–12). 

Thus, it is critical that public health 
ministries strengthen their regulatory 
and surveillance roles. Moreover, they 
must engage in communicating health 
evidence and advocating with key WSH 
sector players. Such WSH stakeholders 
set priorities and thereby influence the 
allocation of resources to priority pro-
health WSH policies and programmes. 
To this end, the WHO regional WSH 
programme needs to continue to pro-
vide authoritative technical guidance to 
health ministries and other WSH stake-
holders on the application of WHO’s 
normative guidelines to regulate, man-
age and monitor WSH services includ-
ing under emergencies. 
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Quality of life among postmenopausal women in 
rural Minia, Egypt
Nashwa N. Kamal 1 and Amany E. Seedhom 1

Qualité de vie parmi les femmes ménopausées dans les zones rurales du gouvernorat de Minya (Égypte)      

RÉSUMÉ La présente étude avait pour objectif de déterminer la prévalence et la sévérité des symptômes de 
la ménopause ainsi que leur impact sur la qualité de vie des femmes ménopausées dans les zones rurales du 
gouvernorat de Minya.  Une étude transversale a été menée auprès de 1100 femmes ménopausées âgées de 45 
à 60 ans sélectionnées par échantillonnage aléatoire à plusieurs degrés. L’échelle MRS (menopause rating scale) 
a été utilisée pour évaluer les symptômes de la ménopause. L’âge moyen à la ménopause était 48,9 ans (ET 4) . 
Les symptômes les plus fréquents étaient les douleurs articulaires et musculaires (82,1 %), l’épuisement physique 
et mental (69,6 %) ainsi que les bouffées de chaleur et la transpiration (49,2 %). Le score moyen de l’échelle MRS 
au niveau somatique était de 4,12 (ET 2,22) tandis qu’au niveau psychologique, il était de 2,86 (ET 2,50) et au 
niveau urogénital, de 2,13 (ET 1,04).   Le score total indiquait une sévérité modérée des symptômes [9,11 (ET 5,76)].   
L’éducation, la situation matrimoniale, l’emploi, la parité et la durée postménopause étaient significativement 
associés au score de l’échelle MRS. Les agents de soins de santé primaires ruraux doivent être conscients de cette 
étape critique de la vie des femmes afin de les aider à gérer les symptômes qui peuvent affecter la qualité de leur vie. 

جودة احلياة يف صفوف النساء بعد انقطاع الطمث يف املناطق الريفية بمحافظة املنيا، مرص
نشوى كامل، أماين سيدهم

اخلالصــة: هدفــت هــذه الدراســة إىل الوقــوف عــى انتشــار أعــراض انقطــاع الطمــث وحدهتــا وأثرهــا عــى جــودة حيــاة النســاء بعــد انقطــاع 
الطمــث يف املناطــق الريفيــة بمحافظــة املنيــا. وأجريــت دراســة مقطعيــة شــملت 1100 امــرأة يف املرحلــة العمريــة 45-60 اختــرت ضمــن عينــة 
عشــوائية متعــددة املراحــل. واســُتخدم مقيــاس تصنيــف انقطــاع الطمــث لتقييــم أعــراض انقطــاع الطمــث. وكان متوســط العمــر عنــد انقطــاع 
الطمــث 48.9 ســنة )بانحــراف معيــاري مقــداره 4(. وجــاءت أكثــر األعــراض شــيوعًا أمل املفاصــل والعضــات )821 %(، واإلرهــاق البــدين 
ــاع  ــف انقط ــاس تصني ــى مقي ــدية ع ــراض اجلس ــة لألع ــط الدرج ــت متوس ــرق )49.2 %(. وبلغ ــاخنة والتع ــات الس ــي )69.6 %( واهلّب والنف
ــن  ــداره 2.50(، يف ح ــاري مق ــراف معي ــية 2.86 )بانح ــراض النفس ــة األع ــت درج ــداره 2.22(، وبلغ ــاري مق ــراف معي ــث 4.12 )بانح الطم
جــاءت درجــة األعــراض البوليــة التناســلية 1.13 )بانحــراف معيــاري مقــداره 1.04(. ودّلــت درجــة مقيــاس تصنيــف انقطــاع الطمــث عــى أن 
األعــراض كانــت متوســطة احلــدة ]9.11 )بانحــراف معيــاري مقــداره 5.76([. وظهــر ارتبــاط ذو داللــة للتعليــم والوضــع العائــي والوظيفــة 
ــة  ــة الصحي ــال الرعاي ــن يف جم ــي للعامل ــث. وينبغ ــاع الطم ــف انقط ــاس تصني ــى مقي ــجلة ع ــة املس ــث بالدرج ــاع الطم ــرة انقط ــؤ وف والتكاف
األوليــة يف املناطــق الريفيــة الوعــي هبــذه املرحلــة احلرجــة يف حيــاة النســاء ملســاعدهتن عــى التعامــل مــع األعــراض التــي يمكــن أن تؤثــر عــى 

جــودة حياهتــن.

ABSTRACT This study aimed to determine the prevalence and severity of menopausal symptoms and their effect 
on the quality of life of postmenopausal women in rural Minia. A cross-sectional study was conducted among 
1 100 postmenopausal women aged 45–60 years selected by multistage random sampling. The menopause rating 
scale (MRS) was used to assess the menopausal symptoms. The mean age at menopause was 48.9 (SD 4) years. 
The most frequent symptoms were joint and muscle pain (82.1%), physical and mental exhaustion (69.6%) and 
hot flushes and sweating (49.2%). The mean MRS somatic score was 4.12 (SD 2.22), the psychological score was 
2.86 (SD 2.50) and urogenital score was 2.13 (SD 1.04). The total MRS score indicated that the symptoms were 
of moderate severity [9.11 (SD 5.76)]. Education, marital status, occupation, parity and postmenopausal duration 
were significantly associated with MRS score. Rural primary health care workers should be aware of this critical 
stage of life in women to help women deal with symptoms that may affect their quality of life.

https://doi.org/10.26719/2017.23.8.527
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Introduction

Today, women can spend over one 
third of their life in the postmenopausal 
period. Women may experience com-
promised physical well-being during 
menopause and climacteric symptoms, 
such as vaginal dryness, hot flushes, 
sweats, and emotional changes (irrita-
bility, anxiety, mood changes, lack of 
concentration, difficulty with memory 
and insomnia).

Many factors can affect the experi-
ence of menopausal symptoms, includ-
ing sociodemographic characteristics, 
cultural, psychosocial and lifestyle fac-
tors (1,2). There is a considerable vari-
ation in the reporting of menopausal 
symptoms by women across the world. 
In Latin America, the most reported 
symptoms include hot flushes (68.9%) 
followed by sleep disturbances (68.4%) 
(3). In Australia, menopause was associ-
ated mostly with hot flushes, followed 
by night sweats (4). In Nigeria, joint 
and muscular discomfort were the most 
commonly reported symptom (59%) 
(5). In Egypt, one study found the 
most common symptoms were fatigue 
followed by headache (6). Another 
study in Egypt reported that the most 
prevalent postmenopausal symptoms 
were joint pain (90.3%), sleep prob-
lems (84.0%) and physical and mental 
exhaustion (80.0%) (7). Women from 
countries in East and South-east Asia 
reported joint and muscle pain as the 
most frequent complaint (8,9).

The changes associated with meno-
pause can affect a woman’s quality of 
life (QOL). About 50−80% of women 
complain of menopausal symptoms 
such as hot flushes, night sweats, sleep 
disturbances, tiredness and depression. 
They are the main determinants of a 
reduced health-related QOL (10). 
Menopause-related symptoms can 
have a negative impact on the QOL of 
perimenopausal women (11). Post-
menopausal women have a higher 
prevalence of menopausal symptoms 

that significantly affect their QOL than 
pre- and perimenopausal women (12).

The menopause rating scale (MRS) 
is a health-related QOL scale that was 
developed in the early 1990s and is a 
standardized scale with robust psycho-
metric characteristics (13). The severity 
of menopausal symptoms, as measured 
using the MRS, is reported to reflect 
the profile of the QOL dimensions of 
the Short-Form-36; it can, therefore, 
be used to measure the QOL of post-
menopausal women (1).

To date, there is limited informa-
tion about menopause and QOL in 
developing countries and there are no 
published studies about menopausal 
symptoms and QOL in Minia (an Up-
per Egyptian governorate located about 
245 km south of Cairo, the capital of 
Egypt).

The aim of the study therefore was 
to determine: 1) the prevalence and 
severity of menopausal symptoms and 
some of the influencing factors among 
Egyptian women in rural Minia, and 
2) how menopausal symptoms affect 
their QOL. Rural women were cho-
sen because they are generally of low 
socioeconomic status and are more 
likely to encounter financial problems, 
have poor access to health care, be 
unemployed or underemployed, face 
discrimination and lack education. The 
findings could be a guide for better plan-
ning of educational and counselling 
programmes to improve the QOL of 
postmenopausal women.

Methods

Study design and sample
This was a cross-sectional community-
based study conducted in a rural area 
in Minia governorate. The study was 
conducted from June to August 2015.

A multistage random sampling 
technique was used by means of a ran-
dom number table. Minia governorate 
has 9 districts from which Minia district 
was chosen randomly. Minia district 

has 56 villages from which Demsheer 
village was chosen randomly using a 
random number table.

The inclusion criteria for the tar-
get population were: postmenopausal 
women aged 45–60 years. (The WHO 
definition was used to define postmeno-
pausal status in this study − permanent 
cessation of menses for 12 months 
from the last menstrual cycle that is not 
associated with a pathological cause) 
(14). Women with early menopause 
(younger than 45 years) or premature 
menopause (younger than 40 years), 
women with medically or surgically 
induced menopause, women who 
used hormone replacement therapy, 
and pregnant or lactating women were 
excluded.

The sample size was determined 
using Epi Info 2000 based on the popu-
lation of Minia (4 000 000), a 50% prev-
alence of postmenopausal symptoms 
and a 99% confidence interval. This gave 
a sample size of 1 100 women.

The first home (number 14) was 
chosen randomly. After this every 3rd 
house in number was selected. All eligi-
ble women were included in the study 
until the sample size was reached.

Data collection
For those who agreed to participate in 
the study, we immediately collected 
the information in a face-to-face inter-
view in a private room. The interviews 
were conducted at 09:00–12:00 and 
at 17:00–19:00. Each interview lasted 
5–10 minutes and data were collected 
using a predesigned questionnaire.

The questionnaire was developed 
after searching the literature for similar 
studies, taking into account the study 
objectives. It had 4 parts: sociodemo-
graphic data (age, marital status, edu-
cational background, occupation and 
parity); menstrual history (menopausal 
status, age at menopause); lifestyle fac-
tors (physical activity); and the MRS.

Exercise was defined as any physical 
activity, such as walking and domestic 
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activities, for a duration of 20–30 min-
utes. It was divided into 3 levels: infre-
quent (less than 3 times/week), average 
(3–5 times/week) and more frequent 
(more than 5 times/week). In addition, 
weight and height were measured using 
stadiometer and an electronic weighing 
scaled to the nearest 0.1 kg and 0.5 cm 
respectively. Weight and height were 
measured in light clothing and without 
shoes. The body mass index (BMI) was 
calculated.

An Arabic version of the MRS, 
validated in a previous Egyptian study, 
was used (7). A few statements were 
changed in the Arabic translation to 
reflect the same meaning in the English 
version without affecting the results. To 
determine the reliability of the scale, a 
pilot study was conducted among 30 
women in the study population (Cron-
bach alpha = 0.86).

The MRS consists of 11 items as-
sessing menopausal symptoms which 
are divided into 3 subscales: somatic, 
psychological and urogenital (1,13,15).

Somatic symptoms include hot 
flushes, heart discomfort, sleeping prob-
lem and muscle and joint pain (items 
1–3 and 11 respectively). Psychological 
symptoms include depressive mood, 
irritability, anxiety, and physical and 
mental exhaustion (items 4–7 respec-
tively). Urogenital symptoms include 
sexual problems, bladder problems 
and dryness of vagina (items 8–10 re-
spectively). Each item is graded by the 
respondent from 0 (not present) to 4 (1 
= mild, 2 = moderate, 3 = severe, 4 = very 
severe). The total score of each subscale 
is the sum of item scores contained in 
that subscale. The higher the score, the 
worse the QOL.

Total severity score ranged as fol-
lows: no or few symptoms (0–4), mild 
(4−8), moderate (916), and severe (7). 
We asked about the severity of symp-
toms by the degree of tolerability of 
symptoms, whether these symptoms 
affected their daily activities or if they 
had to take medication.

Statistical analysis

Data were analysed using SPSS, version 
22. Analysis of variance tests were used 
to compare the means of the total MRS 
score and the somatic, psychological 
and urogenital subscale scores for 
postmenopausal women, exercise and 
BMI. Regression analysis was used with 
MRS scores as the dependent variables 
to determine predictors of MRS score 
and its subscales. A P-value < 0.05 was 
considered statistically significant.

Ethical considerations

This study was approved by the research 
ethics committee of Minia University. 
All procedures performed were in ac-
cordance with the ethical standards of 
the institutional research ethics com-
mittee. Verbal consent was obtained 
from each participant and all data were 
kept confidential and used for research 
purposes only (full names, full date of 
birth, address and telephone number).

Results

Response rate

Only 3 women declined to participate 
and we replaced them with another 
3 women chosen by selecting 3 more 
houses in the same pattern (every 3rd 
house).

Sociodemographic 
characteristics of the studied 
women

The study included 1 100 postmeno-
pausal women aged 45–60 years with 
a mean age [standard deviation (SD)] 
of 50.2 (SD 2.6) years. Table 1 shows 
the socioeconomic characteristics of 
the participants. Most women were 
married (88.8%), 59.6% were illiter-
ate, 86.7% were housewives and 91.6% 
were parous. With regard to BMI and 
exercise, 43.3% of the women were 
overweight, while 35.6% were of normal 
weight, and 96.0% exercised < 3 times/
week. The mean age at menopause was 

48.9 (SD 4) years with a median of 49.5 
years (Table 1).

Menopausal symptoms 
experienced
The 3 most common symptoms 
reported were joint and muscle pain 
(82.1%), physical and mental exhaus-
tion (69.6%), and hot flushes and sweat-
ing (49.2%) (Table 2). Of those who 
reported muscle and joint discomfort, 
more than half (53.6%) considered 
it to be moderate to very severe. Of 
those who reported physical and mental 
exhaustion, 29.7% considered it to be 
moderate to very severe, while 31.2% 
of those with hot flushes and sweating 
considered the discomfort as moderate 
to very severe (Table 2).

Quality of life
The mean total score and subscale 
scores of the MRS are shown in Table 
3. The mean total score was 9.11 (SD 
5.76) and the somatic subscale was the 
largest component, 4.12 (SD 2.22).

Effect of exercise and BMI on 
MRS score
Women who exercised on average 3–5 
times/week had a significantly lower 
total score and somatic score than those 
who exercised less frequently (< 3 
times/week) or more frequently (> 5 
times/week) (P = 0.01 and P = 0.001 
respectively) (Table 3).

Women with a normal BMI had 
a significantly lower total score (P = 
0.001) compared with underweight, 
overweight or obese women. Moreo-
ver, somatic and psychological sub-
scale scores were significantly lower in 
women with normal BMI (P = 0.001, P 
= 0.006 respectively) (Table 3).

Factors affecting MRS scores
All of the variables were entered in 
the multiple linear regression analysis 
(Table 4). Educational level and then 
parity and marital status made sig-
nificant contributions to predicting the 
somatic score. Marital status, followed 

Book 23-08.indb   529 10/30/2017   10:52:44 AM



EMHJ • Vol. 23 No. 8 • 2017 Eastern Mediterranean Health Journal
La Revue de Santé de la Méditerranée orientale

530

by occupational status and then parity 
and age made significant contributions 
to predicting the psychological score. 
Educational level and then marital 
status, postmenopausal duration and 
parity made significant contributions 
to predicting the urogenital score. Post-
menopausal duration followed by mari-
tal status, education, parity and then 
occupational status made significant 
contributions to predicting the total 
MRS score. These sociodemographic 
factors explained 51%, 54%, 59% and 
57% of the occurrence of somatic, 
psychological, urogenital and MRS 
symptoms respectively.

Discussion

In this study, the average age at natural 
menopause was 48.9 (SD 4) years with 
a median of 49.5 years. It is slightly high-
er than a study in Benham city, Egypt 
in 2010, which found the mean age at 
the menopause was 46.35 (SD 4.8) 
years (15), while it is lower than a study 
in Cairo which found a mean age at 
menopause of 49.2 years (7). However, 
it is lower than many countries (16).

The mean MRS total score was 
9.11 (SD 5.76), which indicates there 
were moderate menopausal symptoms 
among the studied women (17), which 

Table 2 Prevalence of menopausal symptoms according to menopause rating scale among the postmenopausal women

Menopausal symptom % with symptoms (n = 1 100) % with moderate to very severe symptomsa

Hot flush, sweating 49.2 31.2

Heart discomfort 33.4 9.1

Sleep problems 22.1 11.2

Joint, muscular discomforts 82.1 53.6

Depressed mood 30.4 13.1

Irritability 23.5 11.3

Anxiety 30.3 10.6

Physical, mental exhaustion 69.6 29.7

Sexual problems 19.8 10.4

Bladder problems 32.1 13.1

Vaginal dryness 33.2 15.1

aPercentage of those reporting having the symptom.

Table 1 Sociodemographic characteristics of the postmenopausal women

Sociodemographic characteristic No. (%) (n = 1 100)

Age (years) [mean (SD)] 50.2 (2.6)

Educational level

Illiterate 656 (59.6)

Read and write 298 (27.1)

High school and below 112 (10.2)

University and above 34 (3.1)

Occupation

Housewife 954 (86.7)

Working outside the home 130 (11.8)

Retired 16 (1.5)

Marital status

Single 28 (2.6)

Married 977 (88.8)

Widowed/separated 95 (8.6)

Parity

Parous 1008 (91.6)

Nulliparous 92 (8.4)

Age at menopause (years)[mean (SD)] 48.9 (4)

Exercise (times/week)

< 3 1056 (96.0)

3- 38 (3.5)

> 10 6 (0.5)

Body mass index

Underweight 38 (3.5)

Normal weight 392 (35.6)

Overweight 476 (43.3)

Obese 194 (17.6)
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is in line with a previous study in Ec-
uador which found a mean total MRS 
score of 9.1 (SD 6.4) (18).

The individual response to meno-
pause and estrogen deficiency varies 
considerably due to genetic, cultural, 
lifestyle, socioeconomic, education and 
dietary factors (19). Our study showed 
that the most frequently reported 
menopausal symptoms were joint and 
muscular discomfort (82.1%), physical 
and mental exhaustion (69.6%) and hot 
flushes (53.6%). This is consistent with 
another study which found that 80.1% 
of women reported joint and muscular 
discomfort as the most common symp-
tom, followed by fatigue and stress (20). 
In addition, a study conducted in 2009 

reported that joint and muscle discom-
fort, physical and mental exhaustion, 
and hot flushes were the most prevalent 
menopausal symptoms (21). However, 
a study in 2010 contradicts our results; 
in that study, vasomotor symptoms, 
such as hot flushes and night sweats, 
were the most frequently reported 
symptoms (22). These differences in 
frequencies of symptoms may be due to 
different lifestyles, physical housework, 
culture, genetic factors and diet.

Physical activity has been shown 
also to enhance QOL among meno-
pausal women and some studies suggest 
that physical activity is associated with 
a decrease in hot flushes (23). In our 
study, women who performed domestic 

activities on average 3–5 times/week 
had a lower MRS score than those who 
did not. This agrees with another study 
that suggested that a high total physical 
activity level was associated with fewer 
menopausal symptoms (24).

Women with BMI scores in the nor-
mal range had lower vasomotor symp-
tom scores and better health-related 
QOL scores than obese women, and 
those who gained weight were more 
likely to report deterioration in their 
QOL (25). We found that women with 
a normal BMI had a significantly lower 
total MRS score compared with under-
weight, overweight or obese women and 
this is consistent with another previous 
study (26). The association between 

Table 4 Relationships between sociodemographic characteristics and the dimensions of the menopause rating scale 

Sociodemographic 
characteristics

Menopause rating scale

Somatic Psychological Urogenital Total score

B P-value B P-value B P-value B P-value

Age –0.015 0.09 –0.006 0.03 0.034 0.9 –0.022 0.1

Educational level –0.148 0.03 –0.015 0.08 –0.185 0.03 –0.142 0.003

Marital status 0.082 0.01 0.155 0.04 0.124 0.002 0.155 0.03

Occupation –0.017 0.2 –0.075 0.01 –0.085 0.06 –0.056 0.02

Parity –0.100 0.02 –0.021 0.001 –0.084 0.02 –0.088 0.001

Postmenopause duration –0.292 0.1 –0.241 0.1 –0.123 0.003 –0.257 0.002

R2 0.51 0.54 0.59 0.57

Table 3 Menopause rating scale quality of life total and subscale scores, and relationship between rating scale scores and 
exercise and body mass index among the postmenopausal women

Item Menopause rating scale [Mean (SD)]

Somatic Psychological Urogenital Total score

Subscale scores 4.12 (2.22) 2.86 (2.50) 2.13 (1.04) 9.11 (5.76)

Exercise (times/week)

< 3 3.01 (2.61) 2.81 (2.49) 2.67 (1.98) 8.49 (7.08)

3−5 2.15 (1.76) 2.23 (1.9) 2.42 (2.09) 6.8 (5.75)

> 5 5.12 (2.23) 2.32 (1.89) 2.17 (2.35) 9.61 (6.47)

P-value 0.001 0.34 0.45 0.01

Body mass index

Underweight 5.7 (6.23) 6.8 (7.45) 1.21 (1.54) 13.71 (15.22)

Normal weight 2.56 (2.01) 1.45 (1.63) 1.45 (1.82) 5.46 (5.46)

Overweight 4.32 (2.3) 3.12 (2.67) 1.73 (1.76) 9.17 (6.73)

Obese 4.22 (2.61) 2.81 (2.45) 1.26 (1.77) 8.29 (6.83)

P-value 0.001 0.006 0.1 0.001

SD = standard deviation.
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obesity and vasomotor symptoms is 
contradictory. Peripheral conversion of 
androstenedione to estrone in adipose 
tissue is greater in obese postmeno-
pausal women than women of normal 
weight and this might be associated with 
fewer hot flushes in overweight women. 
However, higher BMI correlated with 
a higher climacteric symptom score 
and this might be because overweight 
women sweat more frequently due to 
their extra weight and because obesity 
is also associated with less exercise and 
poorer general health (27).

Our study found that women of 
higher educational levels had lower 
MRS scores and this agrees with an-
other previous study (28). Women 
who have higher education have greater 
access to information resources so they 
have better knowledge which may af-
fect their QOL. Another study found 
that higher education usually resulted 
in higher income and more opportuni-
ties in career and social life and these 
women had greater access to health 
services, had more knowledge and ben-
efited from more medical counselling 
(29). However, some studies did not 
find a relationship between the QOL 
and education in postmenopausal 
women (30).

Our results indicated that married 
women had a better QOL than unmar-
ried and divorced/separated/widowed 
women. Many studies have shown that 
married menopausal women had more 
positive attitudes than unmarried and 
divorced/separated/widowed meno-
pausal women and enjoyed a better 
QOL (31). This can be explained by 
the fact that married women may have 

greater social support and income and 
because they have a normal sex life and 
are mothers.

Occupational status was significant-
ly correlated with the QOL in our study. 
Working women had a better QOL 
than housewives. Most studies confirm 
this association (32,33). However, in 
another study, there was no association 
between the QOL of postmenopausal 
women and their occupational status 
(34). Having a job may increase the 
confidence in middle-aged women and 
help to improve their QOL.

In our study, there was an associa-
tion between parity and the QOL. Nul-
liparity is associated with early onset of 
menopause (35) and parous women 
have an anovulatory period that delays 
the menopause.

There are some limitations in our 
study. All the participants were from 
one village, but we chose both the 
district (Minia) and the village (Dem-
sheer) randomly so our results can be 
generalized to other villages in Minia. 
This was a cross-sectional study so it 
does not exclude confounding effects of 
the natural ageing process that may in-
fluence the experience of symptoms. In 
addition, the MRS is a self-completing 
questionnaire; however, knowing there 
would likely be a substantial number of 
the studied women who did not have 
formal education (in fact over half were 
illiterate), we used interviews instead 
in order to include them. In collect-
ing data, women were asked to provide 
some retrospective information, such 
as menopausal symptoms experienced 
in the preceding 1 month, last men-
struation, etc. Hence recall bias was 

unavoidable, especially for some of the 
older women who may have had the 
menopause many years before. How-
ever we sought to minimize this by not 
including women older than 60 years

Conclusion

The study of postmenopausal women 
using the MRS showed that the most 
common menopausal symptoms re-
ported were in the somatic subscale; 
joint and muscular discomfort, physical 
and mental exhaustion and hot flushes 
and sweating. Regular physical activ-
ity and normal BMI were found to en-
hance QOL. Educational level, marital 
status, occupational status, parity and 
postmenopause duration were the most 
significant predictors of postmenopau-
sal QOL.

Postmenopausal women should be 
assessed for postmenopausal symptoms 
using MRS by health care providers and 
help given to improve their QOL. Also, 
further research addressing women’s 
health needs is also essential for improv-
ing the QOL of postmenopausal rural 
women.
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Accroître la sensibilisation des prestataires de soins concernant l’infection MERS-CoV dans les hôpitaux de la Mecque 
(Arabie saoudite)  

RÉSUMÉ Pour les agents de santé, il est important d’avoir de bonnes connaissances, attitudes et pratiques concernant l’infection 
du MERS-CoV, notamment à la Mecque en raison des menaces que représentent cette infection pendant le pèlerinage (Hadj 
et Omra). L’objectif de la présente étude était d’évaluer les connaissances, attitudes et pratiques des prestataires de soins dans 
les hôpitaux de la Mecque concernant l’infection du MERS-CoV et d’évaluer l’efficacité de l’intervention d’éducation sanitaire 
afin d’améliorer ces dernières. Les connaissances, attitudes et pratiques ont été évaluées parmi 281 participants ayant rempli 
un auto-questionnaire. Ensuite, ceux-ci ont suivi l’intervention d’éducation sanitaire qui recourait à plusieurs méthodes. 
Trois mois plus tard, 188  participants ont répondu à l’évaluation post-intervention. Une amélioration post-intervention a 
été constatée concernant les scores médians pour les connaissances (p < 0,001), les attitudes (p = 0,022) ainsi que le score 
cumulatif pour les connaissances, attitudes et pratiques (p < 0,001) ; les scores se sont améliorés indépendamment des 
groupes d’âges et du sexe. L’amélioration au niveau du score médian pour les pratiques n’était pas significative, les pratiques 
signalées étant bonnes avant l’intervention. Les effets positifs de l’intervention encouragent les efforts visant la mise en œuvre 
continue de l’intervention d’éducation sanitaire pour les prestataires de soins à la Mecque.

ــية يف  ــط التنفس ــرق األوس ــة ال ــبب ملتالزم ــا املس ــروس كورون ــدوى ف ــول ع ــة ح ــة الصحي ــي الرعاي ــدى مقدم ــي ل إذكاء الوع
ــعودية ــة الس ــة العربي ــة، اململك ــة املكرم ــة يف مك ــفيات العام املستش

حممد نور، أمحد باب الغيث، حاتم ناتو، صاح الدين عاونه، فوزي األمن

اخلالصــة: مــن املهــم أن يكتســب العاملــون يف جمــال الرعايــة الصحيــة املعلومــات واالجتاهــات واملامرســات اجليــدة جتــاه فــروس كورونــا املســبب ملتازمــة 
الــرشق األوســط التنفســية، وال ســيَّام يف مكــة املكرمــة بســبب التهديــد املحتمــل النتشــار هــذا الفــروس أثنــاء احلــج والعمــرة. هدفــت هــذه الدراســة إىل 
مــي الرعايــة الصحيــة يف املستشــفيات العامــة يف مكــة املكرمــة حــول عــدوى فــروس كورونا املســبب ملتازمة  تقييــم املعلومــات واالجتاهــات واملامرســات ملقدِّ
الــرشق األوســط التنفســية وتقييــم فعاليــة تدخــل التثقيــف الصحــي لتحســن املعلومــات واالجتاهــات واملامرســات. وقــد ُقيَِّمــت املعلومــات واالجتاهــات 
واملامرســات بــن 281 مشــاركًا باســتبيان ذايت اإلجابــة، ثــم خضعــوا فيــام بعــد لتدخــل يف التثقيــف الصحــي باســتخدام مزيــج مــن األســاليب. وبعــد 3 أشــهر، 
 p =( واالجتاهــات ،)p < 0.001( اســتجاب 188 مشــاركًا لتقييــم مــا بعــد التدخــل. ووجــد حتســن كبــر يف مــا بعــد التدخــل يف متوســط مقيــاس املعلومــات
0.022(، واملجمــوع الراكمــي للمعلومــات واالجتاهــات واملامرســات )p < 0.001(؛ وقــد حتســنت النتائــج بغــض النظــر عــن الفئــة العمريــة ونــوع اجلنــس. 

ومل تتحســن درجــات املامرســات حتســنًا ملحوظــًا، برغــم أن املامرســات املبلــغ عنهــا كانــت جيــدة قبــل التدخــل. وتدعــم اآلثــار اإلجيابيــة للتدخــل اجلهــود 
الراميــة إىل مواصلــة تنفيــذ تدخــات التثقيــف الصحــي ملقدمــي الرعايــة الصحيــة يف مكــة املكرمــة.

ABSTRACT It is important that health care workers have good knowledge, attitudes and practices (KAP) towards MERS-CoV, 
especially in Mecca because of the MERS-CoV threat during hajj and umrah. This study aimed to assess KAP of health care 
providers in public hospitals in Mecca about MERS-CoV infection and evaluate the effectiveness of a health education 
intervention to improve KAP. KAP was assessed among 281 participants using a self-administered questionnaire who then 
underwent the health education intervention using a combination of methods. After 3 months, 188 participants responded to 
the post-intervention evaluation. Significant post-intervention improvement was found in the median scores for knowledge (P 
< 0.001), attitude (P = 0.022) and cumulative KAP (P < 0.001); scores improved irrespective of age group and gender. Practice 
scores did not improve significantly, although reported practices were good before the intervention. The positive effects of 
the intervention support efforts to continuously implement health education interventions for health care providers in Mecca.

https://doi.org/10.26719/2017.23.8.534
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Introduction

Novel coronavirus, MERS-CoV, is 
a particular strain different from any 
other known human coronavirus. It can 
cause severe acute respiratory illness in 
humans and transmission is possibly 
zoonotic (1). As of 2 February, 2016, 
1638 laboratory-confirmed cases have 
been reported to the World Health Or-
ganization (WHO) from 26 different 
countries with 587 related deaths (2,3).

With the gradually increasing num-
ber of reported cases, international 
concern is high about the possibility 
for this virus to move around the world. 
Therefore, all countries in the world 
need to ensure that their health care 
workers (HCWs) are aware of the 
virus and the disease it can cause. Fur-
thermore, all countries in Middle East 
region need to demonstrate how vigi-
lant and prepared they are to prevent 
international spread of this infection 
and to support the timely release of re-
search findings. They must put in place 
enhanced public health surveillance for 
identifying suspected cases using the 
WHO-recommended case definition 
and investigation protocols in order 
to protect both global health and the 
wellbeing of the local community (4,5).

In Saudi Arabia, MERS-CoV infec-
tion is of great concern at governmental 
and public levels because the number 
of infected individuals and deaths is 
increasing despite extensive work that 
has been done and is ongoing. This 
includes a wide range of interventions 
related to prevention and control pro-
cedures, research studies, special meas-
ures for people working with animals, 
risk communications and community 
engagement, and national, ministerial 
and international coordination for the 
investigation and management of cases 
in the country (5).

From June 2012 to 23 February, 
2016, the Ministry of Health of Saudi 
Arabia reported a total of 1297 con-
firmed cases with MERS-CoV infection 

accounting for about 79% of the global 
cases; of these, 554 cases died (43%) ac-
counting for 94% of total global deaths 
(6). As regards probable source of infec-
tion, since January 2015, 32% of cases 
acquired the infection in a health care 
setting, while 12% of infected cases were 
HCWs (6).

Based on the available data and 
WHO’s risk assessment, no sustained 
human-to-human transmission within 
communities has been documented 
and there is no evidence of airborne 
transmission. However, MERS-CoV 
is a relatively new disease and there are 
large gaps in our knowledge including 
the epidemiological pattern, character-
istics of the virus and clinical features 
(5).

Careful monitoring of the current 
situation is crucial, particularly in the 
absence of any prophylactic vaccines 
or curative treatment and the lack of 
experience in control measures. There 
is a concern about possible increased 
numbers of human infections and 
deaths during the annual hajj where 
about 2 million pilgrims come together 
at the holy places in Saudi Arabia (Mec-
ca and Medina) and throughout the 
year-round during umrah when about 
6million pilgrims arrive. Until now, little 
is known about the severity and trans-
mission of this virus in mass gatherings, 
although no cases have been confirmed 
during and after hajj. However, special 
measures need to be taken for pilgrims 
returning home. On the other hand, 
during umrah, several cases have been 
detected and one of the risk factors was 
a history of visiting a health care setting 
in Mecca (7).

Health care providers in Mecca 
hospitals are at risk of infection through 
occupational exposure to suspected 
cases during umrah and hajj. They are 
also expected to participate in health 
education activities on the infection, 
particularly if they have relevant infor-
mation which can be given to patients, 
and through them, to their families 
and members of the community. It is 

important therefore that they have ad-
equate and correct knowledge, attitudes 
and practices (KAP) towards MERS-
CoV.

The aim of this study therefore was 
to evaluate the effect of a health educa-
tion intervention to improve KAP to-
wards MERS-CoV among health care 
providers in public hospitals in Mecca.

Methods

Study design and setting
This was a quasi-experimental interven-
tion study conducted from September 
2014 to October 2015 in public hospi-
tals in Mecca, namely: King Abdul Aziz 
Hospital, King Faisal Hospital, Al-Nour 
Specialist Hospital, Ajyad Hospital 
and Hera General Hospital. It was a 
continuation of a study with previously 
published data on the KAP of health 
care workers in these hospitals (8). In 
this part participants were given a health 
education intervention and their KAP 
re-evaluated after the intervention.

Participants 
The target population, sample size and 
selection are described previously (8). 
Briefly, the sample included all health 
care providers (physicians, specialists, 
technicians and nurses) in emergency 
departments in Mecca public hospitals. 
Inclusion criteria were: working only 
in emergency departments, direct con-
tact with patients, and willingness to 
be involved in the study and complete 
the questionnaire (available on request 
from the authors).

In the pre-test, we used conveni-
ence sampling to find respondents 
through distribution of a total of 500 
questionnaires, taking into considera-
tion drop-outs in the post-test. In the 
pre-test, the total response rate was 56% 
representing 281 out of 500 distributed 
questionnaires. Among participants 
who completed the health education 
intervention, 188 out of 281 (response 
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rate of 66.9%) completed the post-
intervention evaluation.

Data collection
Data were collected using a self-admin-
istered questionnaire. Construction, 
content and scoring of the question-
naire are explained in detail in the previ-
ously published paper (8). Briefly, the 
questionnaire included: 21 questions 
on knowledge with an overall score of 
28 (range 0−28), categorized as good 
knowledge (score ≥ 21) or poor knowl-
edge (score < 21); 11 questions on atti-
tudes with an overall score of 11 (range 
0−11), categorized as positive attitudes 
(score ≥ 8) or negative attitudes (score 
< 8); and 8 questions on practices with 
overall score of 8 (range 0−8), catego-
rized as good practices (score ≥ 6) or 
poor practices (score < 6).

The cumulative KAP score repre-
sents the sum of the 3 scores (i.e. 47 
points, range 0–47), which was catego-
rized as good cumulative KAP (score 
> 35) or poor cumulative KAP (score 
< 35). All scores were categorized into 
good/positive or poor/negative based 
on a 75% cut-off point out of the total 
expected score for each.

Each questionnaire, in both pre- and 
post-tests, was evaluated for missing 
data at the time of submission and cor-
rected in the presence of the respond-
ent to make sure each question was 
answered.

Analysis of the pre-intervention data 
is described previously (8). We identi-
fied certain areas where participants had 
less knowledge, negative attitudes and/
or poor practices to be covered during 
the health education intervention.

Health education intervention
In coordination with training and 
education centres in each hospital, all 
available participants were given the 
first health education session about the 
epidemiology of MERS-CoV infection 
immediately after they completed the 
questionnaire for the first time. The 
second session was held after 1 week 

and was on prevention and control 
measures. Both sessions (60 minutes 
each) were based on the most recent 
available data with a summary take-
home message about protecting oneself 
from infection. The sessions included 
presentations, brainstorming, interac-
tive discussion and a short video. Based 
on pre-test observations, to provide 
knowledge and reinforce attitudes by 
feedback, we developed 5 large banners 
and distributed posters, brochures and 
pamphlets in both Arabic and English 
on different epidemiological aspects 
and prevention and control measures 
prepared from the WHO, Centers 
for Disease Control and Prevention, 
Atlanta and Saudi Ministry of Health 
media websites (1–3,5,6). As commit-
ment to proper infection prevention 
and control measures would result in 
a decrease in the risk of occupational 
exposure to infection, we emphasized 
the infection control measures through 
demonstrations of proper handwash-
ing techniques, cough etiquette, use of 
personnel protective equipment and 
safe disposal of contaminated objects 
with the help of infection control unit in 
each hospital. In addition, with the help 
of the training and education centre 
in each hospital and with the support 
and supervision of local health authori-
ties, short health education messages 
were sent regularly as reminders to the 
mobile telephones of the participants 
using WhatsApp for 2 months after the 
intervention. In addition, the banners, 
posters, brochures and educational vid-
eos were continuously presented on tel-
evision screens distributed in different 
parts of each hospital. As requested by 
the health authorities, all these services 
were available to the whole hospital 
team and not only to the target group.

Post-test evaluation
We measured the change in the KAP of 
the participants about 3 months after 
the intervention using the same self-
administered questionnaire used in the 
pre-test.

Ethical considerations
The study was approved by the bioeth-
ics committee at Umm Al-Qura Univer-
sity (project # 43409062), the research 
ethical committee at Al-Noor Specialist 
Hospital (No. 512267\302\47) and 
the Directorate of Health Affairs. Verbal 
consent was obtained from respond-
ents before participation in the study; 
the objectives and benefits of the study 
were explained to the participants and 
they were assured of the confidentiality 
of the data.

Statistical analysis
SPSS, version 19.0 was used for data 
analysis. Fisher exact tests were used to 
compare qualitative variables. The data 
were not normally distributed and ac-
cordingly median and non-parametric 
tests were used: Mann–Whitney test 
for dichotomous variables and Kruskal–
Wallis test when there was more than 2 
subgroups of respondents. All P-values 
were two-tailed, assuming a significance 
level of P < 0.05.

Results

Pre- and post-intervention 
KAP scores
A total of 188 health care providers 
were evaluated for changes in their KAP 
scores before and after the health educa-
tion intervention. Our results showed a 
significant post-intervention improve-
ment in their good knowledge score 
(P < 0.001), positive attitude score (P = 
0.008) and good cumulative KAP score 
(P = 0.001). There was a non-significant 
increase in self-reported good practice 
score by about 4% (P = 0.168) (Figure 
1).

Knowledge
Table 1 shows the number of health 
care providers with good knowledge 
about MERS-CoV infection before and 
after the intervention. The number with 
good knowledge improved after the 
intervention with regard to knowledge 
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Table 1 Good knowledge (correct responses) of health care providers about MERS-CoV infection before and after the health 
education intervention, Mecca, Saudi Arabia

Knowledge questions Correct responses Fisher exact 
value

P-value1

Pre-test 
(n = 281)

Post-test 
(n = 188)

No. (%) No. (%)

Causative agent 264 (94.0) 178 (94.7) 0.11 0.841

Reservoir of infection 142 (50.5) 132 (70.2) 17.9 < 0.001

Source of infection 259 (92.2) 179 (95.2) 1.05 0.335

Transmission from an infected person to another 264 (94.0) 180 (95.7) 0.72 0.530

Methods of transmission 194 (69.0) 154 (81.9) 9.78 0.008

Transmission through renal dialysis 116 (41.3) 111 (59.0) 14.23 < 0.001

Characteristics of infected cases in Saudi Arabia 180 (64.0) 148 (78.7) 12. 37 0.002

Incubation period in humans 166 (59.1) 139 (73.9) 10.94 0.001

Disease manifestations in humans 163 (58.0) 149 (79.3) 29.10 < 0.001

Risk level among health care providers 259 (92.2) 181 (96.3) 3.27 0.080

Risk of death if delay in seeking treatment 265 (94.3) 179 (95.2) 0.18 0.834

Isolation of suspected cases in the emergency department 238 (84.7) 174 (92.6) 6.51 0.014

Recommendations when admitting suspected/confirmed 
cases at hospital 150 (53.4) 128 (68.1) 10.09 0.006

Recommendations for contact of confirmed cases at home 202 (71.9) 158 (84.0) 10.08 0.006

Diagnosis of disease in humans 213 (75.8) 159 (84.6) 8.01 0.018

Availability of vaccine 208 (74.0) 166 (88.3) 14.21 < 0.001

Protection by seasonal influenza vaccine 167 (59.4) 137 (72.9) 8.93 0.003

WHO travel ban to Saudi Arabia 158 (56.2) 137 (72.9) 13.37 < 0.001

Methods of providing health care to patients 138 (49.1) 129 (68.6) 17.73 < 0.001

Possible cure from infection 231 (82.2) 165 (87.8) 2.65 0.119

Time to return to daily activities if cured 86 (30.6) 122 (64.9) 53.66 < 0.001
1Boldface indicates statistically significant difference.
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Figure 1 Overall good/positive knowledge, attitudes and practices (KAP) scores of health care providers about MERS-CoV 
before and after the health education intervention, Mecca, Saudi Arabia
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about: reservoir of infection, transmis-
sion through renal dialysis, disease 
manifestations in humans, availability 
of a vaccine, travel ban to Saudi Arabia, 
methods of providing health care to 
patients and time to return to daily 
activities in case of cure (P < 0.001), 
incubation period in humans (P = 
0.001), characteristics of Saudi Arabian 
infected cases (P = 0.002), protection by 
seasonal influenza vaccine (P = 0.003), 
recommendations when admitting 
suspected/confirmed case to hospital 
and recommendations for contact with 
confirmed case at home (P = 0.006), 
methods of transmission of infection 
to humans (P = 0.008), isolation of 
suspected cases in the emergency de-
partment (P = 0.014) and diagnosis of 
disease in humans (P = 0.018) (Table 
1).

Attitudes
Table 2 shows the number of health 
care providers with positive attitudes 

about MERS-CoV infection before and 
after the intervention. The number with 
positive attitudes increased after the 
intervention with regard to: negative 
impact of coronavirus infection on the 
Saudi Arabian economy, fear of going 
to public places in case they became 
infected (P < 0.001), preventability of 
coronavirus infection, fear of one of their 
family members acquiring the infection 
(P = 0.002), treatment of coronavirus 
infection at home (P = 0.005), use of a 
face mask during working hours, role of 
health education in disease prevention 
(P = 0.008) and closure of schools and 
work places in case of an epidemic (P = 
0.031) (Table 2)

Practices

Table 3 shows the number of health 
care providers with a good practices in 
relation infection control before and 
after the intervention. The number with 
good infection control practices did not 

increase significantly after the interven-
tion (P = 0.168) (Table 3).

KAP scores among subgroups

Comparison of median KAP scores 
before and after the intervention among 
various subgroups of respondents (cat-
egorized by age, sex, occupation and 
years of experience) is shown in Table 4.

The overall median knowledge, atti-
tudes and cumulative scores improved 
after the intervention (P < 0.001, P = 
0.022 and P < 0.001 respectively). How-
ever, no significant improvement was 
seen in the median practices score (P 
= 0.591).

The median knowledge and cumu-
lative KAP scores improved significantly 
after the intervention among the differ-
ent subgroups of participants except for 
physicians and those with experience > 
10 years. The median attitudes scores 
became significantly more positive af-
ter the intervention among both age 

Table 2 Positive attitudes (correct responses) of health care providers towards MERS-CoV infection before and after the 
health education intervention, Mecca, Saudi Arabia

Attitude statements Correct responses Fisher exact 
value

P-value1

Pre-test 
(n = 281)

Post-test 
(n = 188)

No. (%) No. (%)

Coronavirus infection can negatively affect the Saudi 
Arabian economy 44 (15.7) 83 (44.1) 46.30 < 0.001

It is important to report a suspected case to health 
authorities 265 (94.3) 181 (96.3) 0.94 0.389

It is important to use a face mask during working hours 208 (74.0) 159 (84.6) 7.37 0.008

Coronavirus infection can be treated at home 185 (65.8) 147 (78.2) 8.32 0.005

Coronavirus infection is preventable 242 (86.1) 179 (95.2) 10.13 0.002

You are afraid that one of your family members can get 
infection 27 (9.6) 37 (19.7) 9.70 0.002

You are afraid to go to public places in case you might get 
infected 78 (27.8) 84 (44.7) 14.27 < 0.001

Schools & work places should be closed during a 
coronavirus epidemic 52 (18.5) 51 (27.1) 4.89 0.031

Government institutions have the capability to control an 
epidemic 170 (60.5) 129 (68.6) 3.21 0.078

Health education has nothing to do with disease 
prevention 216 (76.9) 163 (86.7) 7.02 0.008

Handling coronavirus-infected patient does not threaten 
medical and paramedical staff 39 (13.9) 39 (20.7) 3.83 0.058

1Boldface indicates statistically significant difference.
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groups and genders and among nurses 
and those with < 5 years’ experience. 
There was no significant improvement 
in the median practices scores after the 
intervention among all subgroups.

Discussion

To the best of our knowledge, this is the 
first intervention study in the western 
area of Saudi Arabia to raise awareness 
of health care providers about MERS-
CoV through a health education inter-
vention.

Knowledge
The health education intervention 
helped to raise the knowledge of partici-
pants about MERS-CoV in many areas. 
However, although the present findings 
were positive overall, some areas merit 
concern. For example, a large propor-
tion of the health care providers did 
not have correct knowledge about the 
incubation period. Some participants 
before the intervention might not have 
considered the importance of the in-
cubation period in infectious disease 
surveillance and control, in diagnosis if 
laboratory facilities are unavailable and 
that it is clinically relevant in administra-
tion of antiviral medications, which are 
most effective when given before or im-
mediately after the onset of symptoms 
(9). Furthermore, our findings related 

to the recommended action when deal-
ing with a suspected/confirmed case in 
hospital and for close contacts at home 
also give rise to concern. Dealing with a 
suspected/confirmed case is inevitable 
whether by health care providers at 
hospital or close contacts at home, and 
good knowledge and commitment to 
these recommendations is vital to avoid 
transmission of infection (10,11).

Attitudes
The health education intervention 
helped improve some attitudes about 
MERS-CoV. Studies have shown vary-
ing attitudes towards MERS-CoV and 
other related infections. About three 
quarters (74.5%) of Japanese HCWs 
accepted the risk of a potential influ-
enza pandemic, 64.5% were afraid and 
26.4% would consider changing their 
jobs (12). The majority of HCWs in 
Thailand (90%) accepted the occupa-
tional risk of caring for H5N1-infected 
patients (13). Closure of schools in the 
case of an H1N1 influenza epidemic 
was accepted by about 78% of the Saudi 
Arabian public (14).

The use of personal protective 
equipment by HCWs at Al Qassim 
region was reported to be the most 
positive attitude when dealing with 
MERS-CoV (15). In the same context, 
Thu et al. reported a similar positive 
attitude of HCWs when dealing with 
health care-associated infections (16). 

An Iranian study reported a positive 
attitude among Iranian HCWs regard-
ing the importance of active participa-
tion by health education in prevention 
programmes (17). However, a negative 
attitude among HCWs at Al Qassim re-
gion was observed regarding the useful-
ness of active participation in infection 
control programmes in reducing the 
prevalence of MERS-CoV (15).

There was some inconsistency 
with regard to knowledge and attitude 
responses. Although after the interven-
tion 68% of participants reported good 
knowledge about the recommendations 
for dealing with a suspected/confirmed 
MERS-CoV case in hospital, about 80% 
believed that handling a coronavirus-
infected patient was a threat to their 
health. This contradicts Green et al.’s 
suggestion that increased identifiable 
knowledge results in increased identifi-
able attitude (18).

Practices
Generally, the self-reported infection 
control practices of the participants in 
relation to MERS-CoV infection were 
good both before and after the interven-
tion, although this was not the ideal way 
of measuring practices.

These results support the findings of 
a study in Saudi Arabia which reported 
a high level of compliance with infec-
tion control practices among HCWs, 
with no difference between doctors 

Table 3 Good practices (correct responses) of health care providers towards MERS-CoV infection before and after the health 
education intervention, Mecca, Saudi Arabia

Practices statements Correct responses Fisher exact 
value

P-value
Pre-test 
(n = 281)

Post-test
(n = 188)

No. (%) No. (%)

I use soap and water to wash my hands continuously 257 (91.5) 176 (93.6) 0.74 0.480
I cover my nose and mouth with a tissue while sneezing or 
coughing 262 (93.2) 179 (95.2) 0.78 0.431

I throw the used tissue in the trash 268 (95.4) 179 (95.2) 0.01 1.000

Avoid touching my eyes, nose or mouth as much as I can 264 (94.0) 180 (95.7) 0.72 0.530

I use face mask in crowds 234 (83.3) 166 (88.3) 2.27 0.145

I carefully handle suspected patient’s belongings 259 (92.2) 177 (94.1) 0.67 0.465

I have healthy eating and lifestyle habits 253 (90.0) 173 (92.0) 0.53 0.517

I have educated clients about the disease 219 (77.9) 154 (81.9) 1.10 0.350
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and nurses (19), and a study in Tai-
wan which reported good compliance 
among infection control nurses with 
hand washing guidelines (20). How-
ever, a Vietnamese study reported only 
a few correct responses to items about 
hand hygiene and the use of surgical 
masks (16), and a study in Saudi Arabia 
found that about 60% of the Saudi Ara-
bian public took few self-reported pre-
cautionary measures regarding swine 
flu (14).

Our results should be interpreted 
with caution, particularly with regard 
infection control practices which were 
self-reported and not actually observed. 
Some participants may not express their 
real thoughts, beliefs and understand-
ings and this may have an effect on their 
responses (21).

Participant characteristics and 
KAP scores
Knowledge and cumulative KAP scores 
significantly improved after the inter-
vention in both age groups and genders, 
in all occupations except physicians, 
and in all years of experience except > 
10 years. Attitude scores also improved 
significantly overall and in both age 
groups and genders, in nurses and in 
those with < 5 years’ experience. The as-
sociation between KAP and age, gender, 
specialty or experience is supported 
by some reports (15,22–24) but not 
others (13). Some studies explained 
the better knowledge among physicians 
compared with other health care pro-
viders by their greater opportunities for 
professional development and clinical 
training (15). Gender and experience 
were found to be important predictors 
of knowledge and attitude of HCWs 
in some studies (15,22,25-27), while 
other research does not support this 
(28). Some research has suggested that 
the traditional norms and customs in 
Saudi Arabia might explain the effect 
of gender on KAP of HCWs. Male 
health workers have more interaction 
and socialization than females, more 
opportunities to meet other health care 
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tions. First, our study was conducted 
only among health care providers in 
public hospitals and does not repre-
sent the private sector or other HCWs 
such as patient supporters and clean-
ers. Second, information was obtained 
from health care providers who were 
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because of various constraints, we could 
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participants who received the health 
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Modifying attitude and intention toward regular 
physical activity using protection motivation theory: a 
randomized controlled trial
Kamal Mirkarimi 1, Maryam Eri 1, Mohammad R. Ghanbari 2, Mohammad J. Kabir 1, Mojtaba Raeisi 3, Rahman B. Ozouni-
Davaji 1, Mohammad Aryaie 4 and Abdurrahman Charkazi 5

Modification de l’attitude et de l’intention vis-à-vis d’une activité physique régulière à l’aide de la théorie de la 
motivation à la protection : essai contrôlé randomisé

RÉSUMÉ Nous nous sommes servis de la théorie à la motivation à la protection pour tester l’impact des entretiens 
motivationnels sur l’attitude et l’intention des femmes obèses et en surcharge pondérale vis-à-vis de la pratique d’une 
activité physique régulière. Lors d’un essai contrôlé randomisé, 60 femmes obèses et en surcharge pondérale se 
présentant dans des centres de santé ont été sélectionnées par échantillonnage de commodité. Les femmes ont été 
réparties en deux groupes, chaque groupe comprenant 30 femmes suivant un programme standard de gestion du poids 
ou assistant à des entretiens motivationnels. Les composantes de la théorie  (vulnérabilité perçue, gravité, auto-efficacité 
et efficacité de la réponse) ainsi que les caractéristiques anthropométriques (sauf l’indice de masse corporelle) étaient 
toutes significativement différentes entre les groupes à trois moments de l’étude. Les indicateurs de l’intention les plus forts 
concernant la pratique régulière de l’exercice physique étaient l’efficacité de réponse perçue et l’attitude lors du suivi à 
deux et six mois. Nous avons prouvé que la réalisation des entretiens motivationnels en mettant l’accent sur la théorie de 
la motivation à la protection s’est avérée profitable pour la conception et l’élaboration des interventions appropriées afin 
d’améliorer le statut de l’activité physique chez les femmes obèses et en surcharge pondérale.  

تعديل االجتاهات والنوايا نحو النشاط البدين املنتظم باستخدام نظرية التحفيز عىل الوقاية: جتربة معشاة ذات شواهد
كامل ميكاريمي، مريم إري، حممد خانباري، حممد قابيل، جمتبا رئيي، رمحات أزوين – دافاجي، حممد أريائي، عبد الرمحن رشكازي

اخلالصــة: لقــد اسرشــدنا بنظريــة "التحفيــز عــى الوقايــة" الختبــار تأثــر املقابــات التحفيزيــة عــى توجــه البدينــات ومفرطــات الــوزن ونواياهــن جتــاه أداء 
نشــاط بــدين منتظــم. ويف جتربــة معشــاة ذات شــواهد، اخرنــا أخــذ عينــة مناســبة مــن 60 امــرأة تعــاين مــن زيــادة الــوزن والســمنة كــن يــرددن عــى املراكــز 
ــَمت النســاء إىل جمموعتــن كل جمموعــة مــن 30 امــرأة لتلقــي برنامــج معيــاري ملراقبــة الــوزن أو مقابــات حتفيزيــة. وقــد اختلفــت مجيــع مفاهيــم  الصحيــة. ُقسِّ
النظريــة )تصــّور القابليــة لإلصابــة، والشــدة، والفعاليــة الذاتيــة، وفعاليــة االســتجابة( واختلفــت مجيــع خصائــص القياســات البرشيــة )باســتثناء مــؤرش كتلــة 
اجلســم( اختافــًا كبــرًا بــن املجموعتــن يف ثاثــة أوقــات للدراســة. وكانــت أقــوى التنبــؤات العتــزام املشــاركات عــى أداء متاريــن رياضيــة بدنيــة بانتظــام هــي 
تصــّور فعاليــة االســتجابة والتوجــه يف الشــهر الثــاين والشــهر الســادس مــن املتابعــة. وأظهرنــا أن املقابــات التحفيزيــة اهلادفــة مــع الركيــز عــى مفاهيــم نظريــة 

"التحفيــز عــى الوقايــة" تبــدو مفيــدة يف تصميــم التدخــل املناســب وتطويــره لتحســن حالــة النشــاط البــدين بــن البدينــات ومفرطــات الــوزن.

ABSTRACT We were guided by the Protection Motivation Theory to test the motivational interviewing effects on attitude and 
intention of obese and overweight women to do regular physical activity. In a randomized controlled trial, we selected using 
convenience sampling 60 overweight and obese women attending health centres. The women were allocated to 2 groups 
of 30 receiving a standard weight-control programme or motivational interviewing. All constructs of the theory (perceived 
susceptibility, severity, self-efficacy and response efficacy) and all anthropometric characteristics (except body mass index) 
were significantly different between the groups at 3 study times. The strongest predictors of intention to do regular physical 
exercise were perceived response efficacy and attitude at 2- and 6-months follow-up. We showed that targeting motivational 
interviewing with an emphasis on Protection Motivation Theory constructs appeared to be beneficial for designing and 
developing appropriate intervention to improve physical activity status among women with overweight and obesity.

https://doi.org/10.26719/2017.23.8.543
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Introduction

Obesity is now a global problem and the 
World Health Organization (WHO) 
has reported that ~300 million people 
worldwide are affected (1). Overweight 
and obesity have increased the risk of 
cardiovascular disease, dyslipidaemia, 
hypertension and type 2 diabetes mel-
litus (2). Women might be at greater 
risk of overweight and obesity than men 
are (3). Even developing countries such 
as the Islamic Republic of Iran are af-
fected by the pandemic (4). It has been 
shown that 34% of Iranian women have 
body mass index (BMI) > 25 kg/m2 
(5). Cardiovascular disease is the most 
important cause of mortality among 
women (5). Iranian women are 3–4 
times more likely to suffer from cardio-
vascular disease compared to women in 
other areas of the world (6).

Lack of physical activity (PA) is 
one of the leading causes of obesity. An 
80% decrease in modifiable risk factors 
including unhealthy diet and lack of 
PA could reduce the risk of premature 
heart disease (7). WHO estimates that 
31% of adults aged > 15 years are seden-
tary (8) and ~60% of people worldwide 
do not meet the recommended daily 
minimum level of PA (9). Sedentary 
lifestyle is recognized as a serious chal-
lenge in the Islamic Republic of Iran 
(10). Regular PA is an effective method 
for prevention of obesity and associated 
disease (11), and also its wider benefits 
have been acknowledged (12).

Counselling or education can 
improve physical activity status (13). 
Health promotion attempts to modify 
health-promoting and unhealthy be-
haviour. Therefore, health promotion 
research has been designed and imple-
mented to follow or modify healthy 
behaviour. The Health Belief Model 
has been used for the study of health 
promotion behaviour and then revised 
as the Protection Motivation Theory 
(PMT) (14,15). The PMT applies an 
individual’s perception of fear in re-
sponse to health threats. Fear means 

motivating or persuading persons to 
either engage in or adopt behaviour that 
is determined by the person’s belief in 
the ability of that behaviour to reduce 
the fear caused by the health threat (16). 
The aforementioned cognitive process 
justifies the rationale for the selection of 
the PMT in the current survey. We also 
assumed that because PMT is a good 
predictor of dietary (17) and physical 
(16) activity, then it would also be a 
good predictor of overweight and obe-
sity.

Motivational interviewing is a 
client-oriented and directive method 
to resolve the individual’s ambivalence 
and increase intrinsic motivation (18). 
Motivational interviewing has frequent-
ly been used in the health area, with 
beneficial outcomes (18). The number 
of scientific articles published in this 
field in the past 3 years has doubled 
(19). Thus, we sought to investigate the 
effect of motivational interviewing on 
attitude and intention toward regular 
PA based on PMT among women with 
overweight and obesity who attended 
urban health centres.

Methods

Study design

We carried out a single-blind, ran-
domized control trial between De-
cember 2013 and February 2015 in 
Gorgan City, Islamic Republic of Iran 
(Iranian Registry of Clinical Trials code 
IRCT2015061517736N5). All partici-
pants were selected using convenience 
sampling. All 6 health centres in Gorgan 
City were considered and 2 were se-
lected (Centres 1 and 6) using a simple 
random sampling technique. Women 
are the major users of health centres in 
the Islamic Republic of Iran because of 
the type of services provided, such as 
childhood vaccination and child care. 
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Participants

Inclusion criteria were as follows: (1) 
BMI 25–29.9 kg/m2 (overweight) or 
30–35 kg/m2 (obese); (2) being liter-
ate and (3) ability to exercise. Exclusion 
criteria were: (1) pregnancy and (2) 
absence from > 1 session (standard and 
motivational interviewing). There were 
30 participants in the control group 
and 30 in the motivational interviewing 
group. At 2 months follow-up, 2 women 
were excluded from the control group 
due to absence from > 1 session. In 
the motivational interviewing group, 1 
woman was excluded due to migration 
to another city. No women were lost at 
6 months follow-up.

Sample size
According to Navidian et al. (20) and 
the estimation of mean self-efficacy of 
57.9 (standard deviation, 34.9) in the 
intervention group and 44.06 (8.68) 
in the control group, 95% confidence 
interval, 95% test power, 30 women in 
each group and 60 participants in total 
were considered necessary.

Where s1 and s2 are the variances of 
the two groups, is the confidence 
level, is the test power, and x1 and 
x2 are the means of the two groups.

Interventions
The control group received a standard 
weight-control programme regarding 
exercise and its beneficial effects on 
obesity, comprising 2 1-hour sessions 
per week for 2 weeks. Each session was 
delivered by a health education spe-
cialist. At the end of the sessions, the 
participants had access to the research-
ers for asking questions. Motivational 
interviewing consisted of 5 sessions of 
45–60 minutes executed by a psycholo-
gist for 7–10 of women for each ses-
sion held during 2 weeks. A pamphlet 
designed based on PMT constructs 
was distributed to all participants. Its 
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content described the effect of PA in 
controlling and preventing overweight 
and obesity. The motivational inter-
viewing group also received the same 
standard weight-control programme as 
the control group (4 sessions).

Variables definition
Educational status of participants was 
classified into 4 levels: elementary 
school, middle school, high school and 
university. Current occupation was 
categorized as housewife, employed, 
unemployed, retired or others (such 
as nongovernmental organization). 
Marital status was classified as single 
or married. Definitions of overweight 
and obesity were based on the WHO 
criteria of 25 ≤ BMI < 30 kg/m2 for 
overweight and BMI ≥ 30 kg/m2 for 
obesity (21). Intention toward regular 
PA was defined as intention to do at 
least 30 minutes of moderate exercise 
at least once a week, 3–5 times a week 
(16).

Anthropometric 
measurements
Anthropometric measurements were 
made by an appropriately trained per-
son. Weight was measured to the near-
est 0.1 kg using a digital scale, with the 
women dressed in lightweight clothing. 
Height was calculated without shoes 
to the nearest millimetre using a height 
rod. Waist circumference was measured 
at the midpoint between the lower cos-
tal margin and the top of the iliac crest 
in a standing position. BMI was the 
ratio of weight (kg) to square of height 
(m). Waist girth was measured at the 
minimum circumference between the 
iliac crest and the rib cage, and hip girth 
at the maximum width over the greater 
trochanters. Waist to hip ratio was then 
calculated.

Questionnaire
The questionnaire was designed and 
developed using 7 constructs of PMT 
theory: (1) sociodemographic charac-
teristics; (2) perceived susceptibility 

(28 questions; range 28–140); (3) per-
ceived severity (29 questions; range 
29–145); (4) self-efficacy (10 ques-
tions; range 10–50); (5) perceived 
response efficacy (8 questions; range 
8–40); (6) intention (2 questions; 
range 2–10); and (7) attitude toward 
PA (10 questions; range 10–50). All 
parts of the questionnaire were scored 
1–5 based on a 5-point Likert scale 
comprising: completely agree, agree, 
no comment, disagree and completely 
disagree. Two main variables of the pre-
sent survey comprising intention and 
attitude toward regular PA were meas-
ured by questions such as: “I intend to 
increase PA in the 2 future months” for 
intention, and “PA is an effective way to 
decrease the risk of obesity” for attitude.

Face validity (5 specialists com-
mented) and content validity (10 spe-
cialists commented) were tested, and 
content validity rate and content valid-
ity index were calculated. Reliability of 
the questionnaire was studied using 
internal homogeneity and Cronbach’s α 
and the values of these coefficients were 
also calculated for all structures. Cron-
bach’s α was 0.83, 0.89, 0.78 and 0.88 
for perceived susceptibility, perceived 
severity, perceived response efficacy 
and intention, respectively. The highest 
α was for perceived self-efficacy (0.94) 
and the lowest was for attitude toward 
PA (0.73).

Ethical approval
The study protocol was approved by 
the Ethical Committee of the Golestan 
University of Medical Science (no 
930417063). Written informed con-
sent was obtained from all women 
before participation in the study.

Data analysis
Sociodemographic characteristics and 
anthropometric data were descriptively 
reported as mean, standard deviation 
and percentage. The Kolmogorov–
Smirnov test was used to test the nor-
mal distribution of the data such as age, 
BMI, weight, waist circumference and 

waist-to-hip ratio, and the constructs of 
the theory. One-way analysis of variance 
(ANOVA) was also used to explore 
the normality of the data (constructs 
and anthropometric characteristics) at 
baseline. Repeated measures ANOVA 
was used to compare anthropometrics 
characteristics and PMT constructs at 3 
times during the survey. Bonferroni test 
was carried out to assess the changes in 
constructs at 3 times during the study 
(comparing pre-intervention with 2- 
and 6-months follow-up, and 2-months 
follow-up with 6-months follow-up). 
A logistic regression model was used 
to test the relative importance of the 
theory constructs that predicted the 
women’s intention toward regular PA. A 
P value ≤ 0.05 was defined as significant.

Results

Baseline characteristics
Baseline characteristics of the control 
and motivational interviewing groups 
are shown in Table 1. The mean age 
of the women was 37.95 (8.78) years 
(range 21–54) and mean BMI was 
28.54 (2.06) kg/m2 (range 26–33). 
Most women in the 2 groups had an 
academic education, were employed 
and were married.

Change in PMT constructs 
using repeated measures 
ANOVA
Repeated measures ANOVA revealed 
that all PMT constructs comprising 
perceived susceptibility, perceived se-
verity, self-efficacy, perceived response 
efficacy, intention and attitude were 
significantly different in the 2 groups 
before intervention and at 2- and 
6-months follow-up (Table 2). Bonfer-
roni findings revealed that there were 
significant associations between the 
3 times for severity and susceptibility 
constructs (between pre-intervention 
and 2- and 6-months follow-ups as well 
as between 2-and 6-monthd follow-
up) (P = 0.001). For the constructs of 
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Table 2 Comparison of motivational interviewing and control groups about PMT constructs before and after intervention

Constructs Group Pre-intervention 2-mo follow-up 6-mo follow- up P

Mean SD Mean SD Mean SD
Perceived susceptibility Control 92.43* 11.95 90.28 11.77 81.96** 9.90 0.001a

MI 90.76 14.47 108.8 11.04 108.3 10.72

Total 91.60 13.1 99.86 14.65 95.40 16.80

Perceived severity Control 94.20* 12.59 93.71** 12.22 85.35*** 11.94 0.001a

MI 93.43 14.83 114.5 10.38 112.4 12.44

Total 93.81 13.65 104.4 15.35 99.12 18.23

Perceived self-efficacy Control 20.96* 7.00 29.21** 8.17 27.89 7.42 0.001a

MI 22.26 7.35 37.40 7.33 39.27 6.11

Total 21.61 7.15 33.44 8.72 33.68 8.84

Perceived response 
efficacy

Control 17.13* 4.98 23.57** 6.11 23.00 3.35 0.001a

MI 17.06 4.77 30.63 5.31 30.48 3.51

Total 17.10 4.83 27.22 6.69 26.80 5.08

Intention Control 4.00* 1.43 6.17** 1.80 5.87 1.50 0.001a

MI 4.46 1.69 8.40 1.13 8.75 0.98

Total 4.23 1.57 7.32 1.85 7.33 1.93

Attitude Control 20.73 4.10 20.73** 4.10 26.96*** 6.45 0.001a

MI 21.23 5.23 21.23 5.23 39.75 5.79

Total 20.98 4.67 20.98 4.67 33.47 1.17

aRepeated measures analysis of variance. 
*Bonferroni test (pre-intervention and 2-months follow-up) (P ≤ 0.001). 
**Bonferroni test (pre-intervention and 6-months follow-up) (P ≤ 0.001). 
***Bonferroni test (2- and 6-months follow-up) (P ≤ 0.001). 
MI = motivational interviewing.

Table 1 Demographic characteristics and anthropometric indices of women with overweight and obesity

Variables Motivational interviewing group 
(n = 30)

Mean (SD)

Control group (n = 30)
Mean (SD)

P

Age, yr 37.20 (8.08) 39.03 (9.25) 0.425**

Body mass index, kg/m2 28.59 (1.81) 28.50 (2.32) 0.873**

Weight, kg 76.05 (6.99) 74.93 (7.16) 0.543**

Waist circumference, cm 84.47 (9.24) 79.97 (7.01) 0.038**

Waist-to-hip ratio 0.79 (0.04) 0.82 (0.04) 0.045**

Education n (%) n (%)

0.706*
Elementary and middle school 4 (13.3) 7 (23.3)

High school 10 (33.4) 8 (26.7)

Academic 16 (53.3) 15 (50)

Job n (%) n (%)

0.783*

Housewife – –

Employed 20 (66.7) 17 (56.7)

Unemployed 6 (20) 6 (20)

Other 4 (13.3) 7 (23.3)

Marital status n (%) n (%)

0.739*Single 5 (16.7) 6 (20)

Married 25 (83.3) 24 (80)

*χ2 test. 
**Independent t test.
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perceived self-efficacy, perceived sus-
ceptibility, response efficacy, attitude 
and intention toward regular PA, there 
were significant relationships between 
pre-intervention and 2- and 6-months 
follow-up (P < 0.001),but not between 
2- and 6-months follow-up.

Changes in anthropometric 
characteristics
Weight, waist circumference and 
waist-to-hip ratio differed significantly 
between the 2 study groups such that 
they were decreased more in the moti-
vational interviewing group compared 
to the control group, whereas BMI did 
not differ significantly(Table 3).

Predicting regular PA intention 
based on the PMT constructs 
using linear regression models
We entered all PMT constructs into 
the linear regression model using the 
forward method (Table 4). Perceived 
response efficacy (P< 0.001), perceived 
severity (P = 0.014) and perceived self-
efficacy (P = 0.043) predicted the wom-
en’s intention to participate in regular 
PA at 2-months follow-up. At 6-months 
follow-up, attitude (P < 0.001) and 
perceived severity (P = 0.020) were the 
only predictors of PA. The strongest 

predictors of women’s intention to do 
regular PA were perceived response 
efficacy (β = 1.398) and attitude (β = 
0.729) at 2- and 6-months follow-up.

Predicting attitude toward 
regular PA based on the 
PMT constructs using linear 
regression models

We entered all PMT constructs into 
the linear regression model using the 
forward method (Table 5). Perceived 
self-efficacy (P = 0.009) was the only 
predictor of attitude toward regular 
PA at 2-months follow-up. Perceived 
self-efficacy (P < 0.001) and perceived 
susceptibility (P = 0.042) were predic-
tors of PA at 6-months follow-up. Per-
ceived self-efficacy (β = 0.807) was the 
stronger of the 2 predictors.

Discussion

We utilized the PMT to find factors that 
determined the intention of women at-
tending urban health centres in Gorgan 
to do regular PA. To the best of our 
knowledge, the current investigation is 
the first survey using PMT in the Islamic 
Republic of Iran focusing on regular PA 
by women.

In our study, at 2-months follow-
up, perceived response efficacy, self-
efficacy and severity were predictors 
of intention to do PA. This agrees with 
a meta-analysis of 65 related studies 
representing > 20 health issues (22). In-
creases in constructs such as perceived 
severity, perceived susceptibility, re-
sponse efficacy, and self-efficacy simpli-
fied adaptive intentions or behaviours 
(23). In a study conducted by Yan et al. 
(22) in China, smoking intention was 
predicted by PMT constructs (severity, 
susceptibility, intrinsic rewards, extrinsic 
rewards, self-efficacy, response efficacy, 
and response cost), which is similar 
to our findings. In a review carried out 
by Cox et al. (24), PMT predictors of 
intention to consume functional foods 
explained 59–63% of the variance, and 
self-efficacy was the strongest predictor. 
Attitude was the strongest predictor of 
intention in our survey after 6-months 
follow-up, which might be explained 
by the fact that attitude change requires 
a long time compared to other con-
structs. Mirkarimi et al. (19) and Park 
et al. (25) reported that perceived self-
efficacy and response efficacy were the 
strongest predictors of women’s inten-
tion to follow weight-loss programmes 
and intention toward functional food 

Table 3 Comparison of MI and control groups about anthropometric characteristics before and after intervention

Constructs Group Pre-intervention 2-mo follow-up 6-mo follow-up P

Mean SD Mean SD Mean SD
BMI Control 28.39 2.35 27.74 2.21 27.60 2.11 0.938*

MI 28.58 1.84 27.75 1.72 27.52 1.71

Total 28.49 2.09 27.75 1.96 27.56 1.90

Weight Control 74.70 7.35 72.98 6.58 72.75 6.53 0.001*

MI 76.22 7.06 73.89 6.54 72.96 5.92

Total 75.47 7.18 73.44 6.51 72.86 6.17

Waist circumference Control 79.79 7.21 77.82 6.35 77.39 6.36 0.001*

MI 84.24 9.32 82.00 8.78 77.96 17.10

Total 82.05 8.58 79.95 7.90 77.68 12.88

WHR Control 0.823 0.046 0.812 0.042 0.809 0.042 0.001*

MI 0.800 0.045 0.781 0.045 0.774 0.047

Total 0.811 0.046 0.796 0.046 0.791 0.047

*Repeated measures analysis of variance. 
BMI = body mass index; MI = motivational interviewing; WHR = waist-to-hip ratio.
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consumption, which is similar to our 
present findings.

In the current study, all constructs 
of the PMT were significantly differ-
ent between the 2 study groups. This 
agrees with the survey of Milne et al. 
(26) that combined motivational and 
volitional interventions to promote 
exercise participation. That study pre-
sented remarkable differences between 
the control, motivational interviewing 
and volitional intervention groups for all 
the PMT variables about intention and 
behaviour. Gaston et al. (27) confirmed 
the beneficial effect of motivational 
intervention based on the PMT with 
volitional intervention to promote ex-
ercise during pregnancy. They reported 
that a PMT-centred intervention was 
not sufficient to bring about behaviour 

modification and it must be accompa-
nied by action and coping planning. 
This might have been caused by 2 dif-
ferent samples in our study (obese 
and overweight women) and in theirs 
(pregnant women). Mirkarimi et al. 
(19) also revealed that all constructs 
of the PMT were changed significantly 
after intervention in the motivational 
interviewing and motivation–intention 
groups compared to the control group. 
A meta-analysis of weight-loss interven-
tions exploring diet only with diet and 
PA reported medium changes of 1.64 
kg or 1.24 kg/m2 after a combination of 
dietary and augmented PA (28).

We found that all anthropometric 
characteristics (except for BMI) were 
significantly different after intervention 
between the 2 groups, such that women 

in the motivational interviewing group 
lost more weight and also showed im-
proved indices such as waist circumfer-
ence and waist-to-hip ratio at 2- and 
6-months follow-up. Also, Bonferroni 
test revealed significant differences at 
the 3 times of the survey. Moreover, 
the decrease in BMI or weight loss was 
greater in the motivational interviewing 
than the control group. Carels et al. (29) 
explained that motivational interview-
ing was effective for people who failed 
to achieve weight loss through standard 
programmes, and that they participated 
in the PA programme, which is in line 
with our results. Di Marco et al. (30) 
presented a medium effect of motiva-
tional interviewing on BMI, and con-
cluded that it had greater efficacy than 
traditional treatments.

Table 4 Predicting regular PA intention of women based on the PMT constructs using adjusted and unadjusted regression 
models at 2- and 6-months follow-up

Constructs of the PMT Unstandardized 
coefficients

Standardized coefficients

β β P
2-mo follow-up

Constant 0.760 0.480

Perceived response efficacy 0.388 1.398 0.001

Perceived severity 0.027 0.220 0.014

Perceived self-efficacy 0.157 0.738 0.043

6-mo follow-up

Constant 0.106

Attitude 0.159 0.729 0.001

Perceived severity 0.021 0.203 0.020

PA = physical activity; PMT = protection motivation theory.

Table 5 Predicting women’s attitude toward regular PA based on the PMT constructs using adjusted and unadjusted 
regression models at 2- and 6-months follow-up

Constructs of the PMT Unstandardized 
coefficients

Standardized coefficients

β β P

2-mo follow-up

Constant 14.819 0.001

Perceived self-efficacy 0.185 0.340 0.009

6-mo follow-up

Constant 1.293 0.676

Perceived self-efficacy 0.808 0.807 0.001

Perceived susceptibility 0.079 0.150 0.042
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We showed that anthropometric 
changes in the motivational interview-
ing group were more stable than those 
in the control group, which has also 
been shown in other studies (20, 31).

Our study had some limitations. 
First, this survey relied upon a self-ad-
ministered questionnaire (albeit valid) 
and objective methods might have been 
preferable. Second, we only included 
women, which may limit the generaliza-
tion of the results beyond this survey. It 
is better to conduct long-term follow-up 
of PA after implementing motivational 
interviewing. Despite these limitations, 
the study protocol was approved by 

the Iranian Registry of Clinical Trials. 
A benefit of this survey was that it was 
the first to utilize PMT as a theoretical 
framework to study PA in the Islamic 
Republic of Iran and may be used as a 
basis to explore other populations such 
as teenagers or adults that might be 
more at risk.

In conclusion, our findings suggest 
that PMT constructs could be effective 
in predicting intention to undertake 
regular PA among women with over-
weight and obesity. However, further 
studies should be implemented with 
the other populations mentioned above 
to confirm the application of the PMT. 

Factors influencing the intention to 
undertake regular PA should continue 
to be investigated until age- and gender-
tailored strategies can be developed to 
improve PA in more populations.
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Connaissances nutritionnelles et habitudes alimentaires chez les adolescents aux Émirats arabes unis : étude 
transversale

RÉSUMÉ De bonnes connaissances nutritionnelles ainsi que des comportements alimentaires sains sont importants pour les 
adolescents afin d’éviter les problèmes de santé persistants à l’âge adulte. La présente étude transversale avait pour objectif de 
fournir des données de base sur les connaissances nutritionnelles et les habitudes alimentaires chez les adolescents à Sharjah.  
Des données ont été collectées auprès de 300 adolescents âgés de 9 à 13 ans inscrits dans des écoles privées en utilisant 
un questionnaire auto-administré validé. La plupart des étudiants (86 %) avaient de faibles connaissances nutritionnelles, 
notamment dans des domaines essentiels comme la terminologie nutritionnelle, ce qui constitue des en-cas et des aliments 
sains, les besoins nutritionnels quotidiens et la composition des aliments ( par exemple : fibres, graisses, sucre). Seuls 34 % des 
étudiants avaient un comportement alimentaire sain ; 33 % des étudiants n’avaient pas consommé de légumes ou n’en avaient 
consommé qu’un seul au cours de la semaine précédant l’étude. En outre, 25 % avaient consommé des en-cas mauvais pour 
la santé trois fois ou plus et 19 % avaient mangé fréquemment ou quotidiennement dans des établissements de restauration 
rapide. Enfin, 36 % n’avaient pas pris de petit-déjeuner de façon fréquente ou quotidienne. Des interventions éducationnelles 
en milieu scolaire, adaptées culturellement, sont requises pour l’acquisition de bonnes connaissances nutritionnelles parmi 
les adolescents ainsi que pour la motivation de changements de comportements et d’habitudes alimentaires nécessaires afin 
de promouvoir la santé tout au long de la vie.     

املعلومــات والعــادات التغذويــة للمراهقــن الذيــن تــراوح أعامرهــم بــن 9 و 13 ســنة يف الشــارقة، اإلمــارات العربيــة املتحدة: دراســة 
مقطعية

نبيل اليتيم، ريتشيل روسير

اخلالصــة: إن املعرفــة والســلوك الغذائــي اجليديــن بــن املراهقــن مــن األمــور املهمــة لتجنــب املشــاكل الصحيــة التــي يمكــن أن تســتمر يف مرحلــة البلــوغ. 
هدفــت هــذه الدراســة املقطعيــة إىل توفــر بيانــات أساســية عــن املعلومــات التغذويــة والعــادات الغذائيــة للمراهقــن يف الشــارقة. وقــد مُجَِعــت البيانات مــن 300 
ــاب عليــه ذاتيــًا. معظــم الطــاب )86%( كانــت معلوماهتــم التغذويــة  مراهــق تــراوح أعامرهــم بــن 9 و13 ســنة يف 4 مــدارس خاصــة مــن خــال اســتبيان جُيَ
ضعيفــة، ال ســيام يف املجــاالت الرئيســية: الــرشوط التغذويــة، وماهيــة الوجبــات اخلفيفــة واألغذيــة الصحيــة، واملتطلبــات الغذائيــة اليوميــة، ومكونــات الغــذاء 
)مثــل األليــاف والدهــون والســكر(. وكان 34% فقــط مــن الطــاب يتبعــون ســلوكًا صحيــًا يف األكل: مل يــأكل 33% منهــم أي خــراوات يف األســبوع الســابق 
أو أكلــوا اخلــراوات مــرة واحــدة فقــط يف األســبوع، وتنــاول 25% منهــم وجبــات خفيفــة غــر صحيــة 3 مــرات أو أكثــر، وكان 19% منهــم يتكــرر أكلهــم أو 
يأكلــون يوميــًا مــن منافــذ الوجبــات الرسيعــة، وأمهــل 36% منهــم وجبــة اإلفطــار إمهــاالً متكــررًا أو يوميــًا. إن هنــاك مــا يــرر إجــراء تدخــات تعليميــة ثقافيــة 

حمــددة مركزهــا املدرســة لبنــاء معرفــه تغذويــة ســليمة بــن املراهقــن وحتفيــز التغيــرات الغذائيــة والســلوكية الازمــة لتعزيــز الصحــة طــوال العمــر.

ABSTRACT Good nutritional knowledge and behaviour among adolescents is important to avoid health problems that can 
continue into adulthood. This cross-sectional study aimed to provide baseline data on nutritional knowledge and eating 
habits of adolescents in Sharjah. Data were collected from 300 adolescents aged 9−13 years attending 4 private schools 
using a validated self-administered questionnaire. Most students (86%) had poor nutritional knowledge, especially in key 
areas: nutritional terms, what constitutes healthy snacks and foods, daily nutritional requirements and components of food 
(e.g. fibre, fat, sugar). Only 34% of the students had healthy eating behaviour: 33% had eaten none or 1 vegetable only in the 
previous week, 25% had eaten unhealthy snacks 3 or more times, 19% had eaten frequently or daily at fast food outlets, and 
36% had skipped breakfast frequently or daily. Culturally-specific, school-based educational interventions are warranted to 
build sound nutritional knowledge among adolescents and motivate the diet and behaviour changes needed to promote 
health throughout the lifespan.

https://doi.org/10.26719/2017.23.8.551

Book 23-08.indb   551 10/30/2017   10:52:47 AM



EMHJ • Vol. 23 No. 8 • 2017 Eastern Mediterranean Health Journal
La Revue de Santé de la Méditerranée orientale

552

Introduction

Health problems arising from an ex-
cessive intake of calorie-dense foods 
which lead to obesity and/or nutritional 
deficiencies as a result of limited intake 
or poor choice of foods are common in 
adolescence (1-11). In the adolescent 
population, rates of obesity have more 
than quadrupled over the past 30 years 
(6-8). 

The long-term health effects of 
obesity and nutritional deficiencies in 
this population are serious. Obesity in 
adolescence predisposes a young per-
son to heart disease, type 2 diabetes, 
stroke, several types of cancer and os-
teoarthritis (2,12-16). It has also been 
suggested that obesity in adolescence 
may adversely affect academic perfor-
mance (12-14,16-21). It is important to 
remember that obesity and nutritional 
deficiencies are not mutually exclusive, 
there may be a double burden for many 
of both obesity and nutrient deficien-
cies (such as iron deficiency and zinc 
deficiency) (11,22).

Growing evidence suggests obesity 
can be prevented by improving adoles-
cents’ knowledge of healthy nutrition, 
promoting healthy lifestyles and increas-
ing physical activity, in conjunction with 
changing adolescents’ attitudes towards 
adopting healthy behaviours (6,21,23-
26). Schools can and should play a 
central role in delivering interventions 
about these issues (27).

During adolescence, young peo-
ple start to make lifestyle choices and 
adopt habits which generally become 
entrenched behaviours as they move 
into adulthood (28,29). Therefore, 
adolescence appears to be an ideal time 
to influence choices and shifts in behav-
iour and attitudes. Eating behaviours 
and food choices are usually acquired 
in childhood but these are further 
shaped during adolescence and are 
influenced by a range of factors such 
as the media, socioeconomic status, 

peers, family and personal nutritional 
knowledge (19,28,30).

In the United Arab Emirates (UAE) 
and the wider Gulf Cooperation Coun-
cil (GCC) countries, rapid urbanization 
and transition to a Westernized lifestyle 
has markedly changed nutritional intake 
and eating behaviours (e.g. increased 
consumption of fast foods, unhealthy 
snacks), especially among the adoles-
cent population (30,31). According to 
the World Health Organization, 74% 
of the Emirati population is overweight 
and 37% is obese (7,8). According to 
a large-scale study in the UAE, almost 
28% of male adolescents and 40% of 
female adolescents were overweight 
or obese. Furthermore, physical activ-
ity levels were low, especially among fe-
male Emiratis and those living in urban 
areas (30).

Given that adolescence is the stage 
at which lifestyle behaviours and habits 
are adopted that will be carried into 
adulthood and the changing nutrition 
and lifestyle in the UAE, health care 
and educational providers need to pay 
careful attention this issue. Targeted 
interventions that promote health by 
establishing healthy lifestyles and posi-
tive adaptive behaviours from a young 
age are required. In order to develop 
effective interventions that will be con-
textually relevant, baseline data for the 
UAE that measure the existing knowl-
edge and attitudes of adolescents about 
healthy nutrition are required.

The aim of this study therefore was 
to assess the nutritional knowledge and 
habits of adolescents attending schools 
in the UAE.

Methods

Study design
This was a cross-sectional survey study. 
This design is appropriate when the 
research purpose is to collect initial or 
original data in a large population group, 
to describe trends and to measure the 
knowledge, attitudes or behaviours of 

a particular group (32,33). G*Power 
software, V3.0.10® was used to calculate 
the required sample size. To achieve 
95% power, with a medium effect size 
(0.4), and an alpha value of 0.05, 300 
participants were needed.

Sampling process
Participants were drawn from 4 private 
schools in the Emirate of Sharjah in the 
UAE. A pragmatic decision was made 
to access the private school system be-
cause teaching is done in English and 
the students are thus competent in the 
language. The tools used were written in 
English and no current validated Arabic 
versions of the tools were available. 
Given that private schools are not seg-
regated by gender, unlike the segregated 
public education system in the UAE, 
private schools offered easier access to 
both male and female students in the 
same location.

A 2-stage sampling process was un-
dertaken. In the first stage, the names of 
all private schools in Sharjah (n = 80) 
were obtained from the relevant au-
thorities, e.g. Sharjah Educational Zone. 
Each school was assigned a number 
and 4 numbers were randomly selected 
using True Random Number Genera-
tor software available online (https://
www.random.org/). In the second 
stage, the same computerized software 
was used to select classes from each 
of the 4 schools; only classes that con-
tained the target age group (9-13 years) 
were included in the random selection 
process. Initially 4 classes from each 
school were selected with an average 
class size of 25 students. Information 
about the study was provided to the 
parents and they were asked to sign a 
consent form if they agreed for their 
child to participate . This initial process 
yielded 162 participants out of 400 
who were invited, a response rate of 
41%. In order to achieve the required 
sample size, the class selection process 
was repeated enabling recruitment of a 
further 138 participants out of another 
400 who were invited, a response rate 
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of 34% for this second round. Figure 1 
illustrates the sampling process. 

Accessing participants
On completion of the 2-stage sampling 
process, all students from the selected 
classes aged between 9 and 13 years 
who returned a valid signed consent 
form from their parents were included in 
this study. Students who did not return 
the consent form or could not complete 
the study questionnaire were excluded 
from the study. Eligible students who 
had returned the signed consent were 
then approached by the school nurses 
to take part in the study; they were 
provided with information about the 
purpose of the study, the nature of their 
participation, and how to complete the 
study survey. Students who agreed to 
participate were given a choice to com-
plete the questionnaire immediately at 
school or later at home. In the second 
case, students were given an envelope 
and asked to return the questionnaire 
to the school nurse office. Students who 
chose to complete the survey at home 
were given one reminder to return their 
survey: 58 students chose to complete 
the form at home, and all required a 
reminder; following the reminder, 17 
(29%) students returned their com-
pleted questionnaires.

Instrument
The data collection tool was a self-
administered nutrition survey, adapted 
from a similar study conducted in Ku-
wait (one of the 6 GCC countries in 
the region) (34). The characteristics 
of Kuwaiti society in terms of culture, 
religion, politics and economics is very 
similar to that of the UAE as are the 
dietary habits and educational systems.

The questionnaire had 2 sections. 
The first section evaluated the students’ 
knowledge about healthy nutrition, 
with 16 questions covering different 
dimensions of healthy nutrition. These 
are energy balance (Qs 1−4), knowl-
edge taught using My Pyramid (a nutri-
tional education tool developed in the 

United States of America (USA) and 
widely used in the UAE: https://www.
cnpp.usda.gov/mypyramid-graphics) 
(Qs 5−8), portion size (Qs 9−12) and 
healthy snacking (Qs 13−16). Each 
question had 4 options for the answer. 
The content validity of the question-
naire was considered appropriate after 
evaluation by a panel of experts in the 
fields of nutrition and elementary edu-
cation. The second section evaluated 
dietary behaviours and included 5 ques-
tions that assessed consumption of fast 
foods, breakfast-skipping, caloric-dense 
food snacking, fruit intake and vegetable 
intake. This section was adapted from 
the Health Behavior Questionnaire and 
the School-Based Nutrition Monitor-
ing student questionnaire, both with 
an acceptable internal consistency of 
greater than 0.6 (35,36).

The level of knowledge about healthy 
nutrition was graded by the number of 
correct answers scored by the students 
on the relevant part of the question-
naire. The dietary behaviour part of 
the questionnaire included 5 Likert 

scale-type questions, where the student 
had to choose a correct answer from 4 
options. Examples of the questions on 
both sections are shown below.

Sample question from the knowl-
edge section. 

The total number of servings of 
fruits and vegetables that you should eat 
every day is: at least 2; at least 5; at least 
8; at least 10.

Sample question from the behav-
iour section. 

Think about last week, did you eat 
snacks like candy, chocolate, chips, 
cookies, cake or ice-cream?: No, I did 
not eat any of the food listed or similar; 
Yes, I ate 1 of these foods 1 time last 
week; Yes, I ate 1 of these foods 2 times 
last week; Yes, I ate 1 of these foods 3 or 
more times last week.

Ethical considerations

Ethics approval for the study was ob-
tained from the Ethical Review Commit-
tee for the Medical College and Health 
Sciences College for the University of 

Figure 1 The study sampling process

List of all private schools obtained from 
relevant authorities (n=80)

Random selection of participating 
schools (n=4)

First round
Random selection of 4 classes from each 

participating school (n=16)
400 students were invited, of whom 162 

(41%) returned completed questionnaires

Second round
Random selection of  another 4 classes 
from each participating school (n=16)
Further 400 students were invited, of 
whom 132 (34%) returned completed 

questionnaires
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frequently, 2 indicated adoption of 
healthy nutritional behaviours some-
times, and 1 indicated no adoption of 
healthy nutritional behaviours. 

The maximum score for knowledge 
was 16 and the highest mean score for 
the behaviour was 4. Higher scores 
indicated higher knowledge about 
nutrition and better dietary behaviour. 
Students’ responses on the knowledge 
section were further categorized into 
level of knowledge about healthy nutri-
tion: low knowledge level for scores less 
than 8/16; moderate knowledge for 
scores 8−12/16; and high knowledge 
for scores 13−16/16. 

Basic data analysis described par-
ticipants’ demographics, level of knowl-
edge and the relative healthiness of 
their behaviour. Associations between 
student’s gender and knowledge levels, 
and between the level of knowledge 
and dietary behaviours were examined 
with the chi-squared test. P < 0.05 was 
considered statistically significant.

Results

The age and sex of the study participants 
are shown in Table 1. The ages ranged 
from 9 to 13 years and 48% of the stu-
dents were male.

Table 2 shows the nutritional 
knowledge and behaviour levels of the 
students. The great majority of the stu-
dents (86%) had low knowledge levels 

about nutrition and none had a high 
level of knowledge. Most of the students 
(61%) had relatively healthy nutritional 
habits; only 34% had healthy habits.

Table 3 shows the percentage of 
correct and incorrect answers on each 
of the individual knowledge of nutri-
tion questions according to sex. Each of 
the knowledge questions was answered 
incorrectly by more than half of the 
students, and 60% (9/16) of questions 
were answered wrongly by more than 
65% of the students. The questions on 
which knowledge was particularly low 
were: the meaning of calorie, healthy 
snacks, identification of healthy foods, 
MyPyramid food guide, daily nutri-
tional requirements and food content 
(e.g. fibre, fat).

Table 4 shows the reported eating 
behaviours of the students categorized 
by sex. In terms of dietary intake over 
the past week, 33% of the students had 
eaten none or 1 vegetable item only in 
the past week, 40% had eaten only 2 
pieces of fruit or fewer, 25% had eaten 
unhealthy snacks 3 or more times, 19% 
had eaten from fast food restaurants fre-
quently or daily, and 36% had skipped 
breakfast frequently or daily.

There was a statistically significant 
relationship between gender and level 
of knowledge and reporting healthier 
eating habits (P < 0.001, P = 0.002); girls 
had a greater level of knowledge and 
healthier eating habits. There was also 
a statistically significant relationship 

Sharjah and was communicated to the 
participating schools. As the proposed 
participants were minors, parental 
consent was required. An already es-
tablished school protocol was used in 
which the school nurse liaised with the 
parents. Oral consent was sought from 
the students. Careful consideration was 
given to the potential for students to 
feel coerced into participating given the 
power imbalance between students, 
school nurses and researchers. In addi-
tion to the parental and student consent 
process, the adolescents were consulted 
regarding their preferences on when 
to complete the survey, which took 
15 minutes on average to complete. 
Throughout the entire research process, 
regular checks were undertaken to en-
sure that the participants were happy 
to continue, and they were reminded 
that they could withdraw temporar-
ily or permanently at any stage without 
any consequences. Parents were also 
advised that their child’s participation 
was voluntary and informed of their 
right to withdraw their child from the 
study at any time.

Participant confidentiality and pri-
vacy were protected by ensuring that 
no personal information that would 
enable later identification was collected. 
Students were also reminded that they 
were not required to provide any iden-
tifying information while completing 
the survey. All study data were stored 
securely and were accessible only to the 
study researchers.

Data analysis
The surveys were graded manually. 
Data were coded, examined and pre-
pared for analysis with SPSS, version 22. 
In the knowledge section, each correct 
response was allocated 1 point and each 
incorrect or no response was allocated 
0 points. The 5 questions on dietary 
behaviours were assessed individually 
on a 4-point Likert scale: 4 indicated 
adoption of healthy nutritional behav-
iours on a daily basis, 3 indicated adop-
tion of healthy nutritional behaviours 

Table 1 Characteristics of the study participants

Characteristic No. (%) 
(n = 300)

Age (years)

9 51 (17)

10 59 (20)

11 67 (22)

12 66 (22)

13 57 (19)

Sex

Male 143 (48)

Female 157 (52)
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between nutritional knowledge and 
reported eating habits (P < 0.001); 
those students who had higher levels 
of knowledge about nutrition also re-
ported healthier eating habits.

Discussion

This study explored students’ knowl-
edge of healthy nutrition and their 
eating habits. The issue of adolescent 

nutrition (1-5) and its effect on obe-
sity has become a public health prior-
ity, both nationally within the UAE and 
globally (37). The increasing incidence 
of obesity and the resultant threat to the 

Table 3 Percentage of correct and incorrect answers by the participants by sex

Question Correct Incorrect

Males Females Males Females

No. (%) No. (%) No. (%) No. (%)
1. Balancing energy in and energy out is important to maintain a 

healthy body weight. Energy out is also known as: 54 (41) 79 (59) 89 (53) 78 (47)

2. The goal for physical activity is to take steps every day 37 (41) 54 (59) 106 (51) 103 (49)

3. A unit of energy that comes from the food we eat and what we 
drink is called: 20 (64) 11 (36) 123 (46) 146 (54)

4. Calories in 1 cup of butter; calories in 1 cup of rice 49 (40) 75 (60) 94 (53) 82 (47)

5. A guide that helps us to balance what we eat with regular physical 
activity is called: 66 (52) 60 (48) 77 (44) 97 (56)

6. A guide that helps us to evaluate what the nutritional contents of 
food products are is called: 31 (56) 24 (44) 112 (46) 133 (54.3)

7. My Pyramid recommends … minutes of activity per day 72 (56) 57 (44) 71 (42) 100 (58)

8. According to My Pyramid, you should eat most from the food 
group: 29 (37) 50 (63) 114 (52) 107 (48)

9. A correct food serving refers to: 69 (48) 74 (52) 74 (47) 83 (53)

10. Total number of servings of fruits and vegetables you should eat 
every day is:

33 (31) 72 (69) 110 (56) 85 (44)

11. One cup of cooked rice is equal to: 65(47) 72 (53) 78 (48) 85 (52)

12. Every day you need … cups of dairy 39 (56) 30 (44) 104 (45) 127 (55)

13. The healthiest choice from the following is: 16 (27) 43 (73) 127 (53) 114 (47)

14. Which food is considered a healthy snack? 17 (50) 17 (50) 126 (47) 140 (53)

15. Which food had the most fibre? 38 (57) 29 (43) 105 (45) 128 (55)

16. Foods that contain high amounts of vitamins and minerals and 
relatively few calories are called: 65 (48) 69 (52) 78 (47) 88 (53)

Table 2 Nutritional knowledge and behaviours of the study participants

Knowledge and behaviour Total (n = 300) Males Females

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

Knowledge level

Low 257 (86) 134 (52) 123 (48)

Moderate 43 (14) 9 (21) 34 (79)

High 0 (0%) 0 (0) 0 (0)

Nutritional behaviour

Relatively unhealthy 14 (5) 9 (64) 5 (36)

Relatively healthy 183 (61) 99 (54) 84 (46)

Healthy 103 (34) 35 (34) 68 (66)
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population’s future health highlight the 
urgent need to tackle the issue. Rapid 
and substantial societal changes have 
taken place in the UAE and other GCC 
countries over the past few decades, 
which have resulted in marked changes 
to the diet and lifestyle of much of the 
population. In response, the UAE gov-
ernment has outlined health promotion 
activities of importance and has specifi-
cally identified key objectives, including 
to implement school-based strategies 
to promote healthy nutritional habits 
among children and to increase activ-
ity levels to improve future health and 
reduce obesity (31,38,39).

The results of our study are con-
sistent with those of other reports that 
identified healthy nutrition knowl-
edge gaps and negative nutritional 
habits among adolescents (1-5,7,8). 
A study in Morocco in 2016 identi-
fied moderate levels of overweight and 
obesity and undernourishment among 
Moroccan adolescents (1). Similarly a 

cross-sectional study in Mozambique 
in 2015 identified several serious micro-
nutrient deficiencies among adolescent 
girls which could lead to serious health 
consequences, especially given that 
adolescent marriage and motherhood 
is a common practice (3). Likewise, a 
2016 study reported on the nutritional 
profiles of adolescents of South Asian 
Indian descent in the USA (5). They 
found dietary patterns characterized by 
high levels of saturated fats with low po-
tassium, magnesium, calcium, vitamin 
D, and fibre intake. Such dietary habits 
are likely to predispose to future disease 
risk.

Positively influencing nutritional in-
take and promoting healthy behaviours 
is a challenge facing both developed 
and developing countries. However, 
the importance of addressing this issue 
early has been established with a focus 
on directing interventions towards chil-
dren and adolescents within the school 
setting (23). Young people spend a lot 

of their time at school; they are learn-
ing rapidly and their behaviours are 
potentially more amenable to change 
than adults. It is thus suggested that 
school-based interventions that incor-
porate and promote healthy lifestyle 
behaviours are timely and potentially 
more effective during these formative 
years. Integrating current knowledge 
of nutrition into the overall curriculum 
and embedding healthy living practices 
within the educational system are im-
portant components to bring about 
the societal changes needed to protect 
the young people of the UAE from the 
health-related problems associated with 
obesity and related nutritional deficien-
cies.

Prior to planning and delivering 
interventions designed to promote 
healthy behaviours and improve nutri-
tional knowledge, it is essential to iden-
tify the current nutritional knowledge 
and health habits of adolescents in the 
UAE context. The data obtained from 

Table 4 Reported eating behaviour of the study participants

Question Total (n = 300) Males Females

No. (%) No. (%) No. (%)
How frequently did you eat food from fast food 
restaurants?

Daily 19 (6) 10 (53) 9 (47)

Frequently 38 (13) 21 (55) 17 (45)

Sometimes 207 (69) 100 (48) 107 (52)

Never 36 (12) 12 (33) 24 (67)

How frequently did you skip eating breakfast? Daily 48 (16) 29 (60) 19 (40)

Frequently 59 (20) 31 (53) 28 (48)

Sometimes 76 (25) 31 (41) 45 (59)

Never 117 (39) 52 (44) 65 (56)

How frequently did you eat snacks like candy, chocolate, 
chips, cookies, etc.?

≥ 3 times 76 (25) 38 (50) 38 (50)

2 times 51 (17) 27 (53) 24 (47)

1 time 151 (50) 69 (46) 82 (54)

Never 22 (7) 9 (41) 13 (59)

How many times did you eat fruits last week? None 25 (8) 14 (56) 11 (44)

1 time 36 (12) 19 (53) 17 (47)

2 times 59 (20) 36 (61) 23 (39)

3 times 180 (60) 74 (41) 106 (59)

How many times did you eat vegetables last week? None 36 (12) 18 (50) 18 (50)

1 time 62 (21) 31 (50) 31 (50)

2 times 94 (31) 52 (55) 42 (45)

3 times 108 (36) 42 (39) 66 (61)
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this survey can inform future initiatives 
targeting specific areas requiring atten-
tion in young people aged 9-13 years.

Our results show a great lack of 
knowledge of healthy nutrition and 
healthy eating habits and suggest that, 
without active intervention, these 
young people are at risk of obesity, 
nutritional deficiencies and associated 
health problems. Consistent with previ-
ous research (21, 40) findings report-
ing a strong association between the 
nutritional knowledge of adolescents 
and their eating habits, our findings also 
showed a positive association between 
higher levels of nutritional knowledge 
and healthier eating habits, including 
eating more fruit and vegetables, eat-
ing breakfast more regularly, and eating 
fewer unhealthy snacks and less fast 
food.

Evidence about the benefits of 
multifaceted school-based health inter-
ventions on student knowledge of nutri-
tion, health attitudes and behaviours 
has been described in international 
studies such as that conducted in 2014 
in Alabama, USA (41). Similar interven-
tions have also been reported target-
ing other populations. For example, a 
2013 study in the USA also described 
a multifaceted educational intervention 
comprising experiential and interactive 
lessons, activities and demonstrations 
designed to improve the nutritional 
knowledge and behaviours among low-
income women from various ethnic 
backgrounds (42). Another study in 
2013 study addressed the health literacy 
of parents as a key way of improving the 
weight of obese children by developing 

visual informational resources for them 
and a 2014 study in the USA used edu-
cational lessons for preschool children 
to increase their knowledge about 
healthy nutrition (21,40).

Limitations
Although we surveyed a randomly se-
lected sample of students from the 80 
private schools in Sharjah, the results 
cannot necessarily be generalizable 
across the entire UAE. Variations in 
teaching curricula, differences between 
urban and more rural populations and 
differing levels of Westernization across 
the 7 UAE emirates may result in differ-
ent findings to those found in this study. 
The response rate of 38% from the over-
all 800 students eligible for inclusion 
likewise limits the generalizability of 
the findings. Given that the students 
were asked about their dietary habits 
in the previous week, social desirability 
and recall bias might have affected their 
answers. Nevertheless, the large sample 
(n = 300) provides findings that could 
be considered indicative of the UAE 
adolescent population in the emirates 
where Westernization has progressed 
more rapidly. Future studies could con-
sider employing more objective meth-
ods of measuring healthy behaviour 
and dietary intake with wireless-enabled 
technology devices and activity trackers. 

Conclusion

The results of our study show low lev-
els of knowledge about nutrition and 
less than healthy dietary behaviours 
and suggest that students in the UAE 

would benefit from population-specific 
educational interventions designed to 
build sound nutritional knowledge. In 
turn this can be used to motivate the 
dietary and health behavioural changes 
needed to promote health throughout 
the lifespan. However, the development 
and implementation of school-based 
interventions need to be informed by 
region-specific data (such as the data 
from this study), with careful attention 
given to culturally and contextually 
specific issues. In order to maximize the 
outcomes, consideration needs also 
to be given to the design of the inter-
vention; parents, family and the local 
community should be included in the 
intervention if possible, and different 
techniques used to encourage healthy 
behaviours suitable to the age group of 
the targeted students.

Future studies to inform the de-
velopment of effective interventions 
should determine the key sources of 
information about nutrition which 
currently influence the school-age 
population. Determining the preferred 
learning methods for this age group 
should also inform the development of 
future interventions.

It is also important to ensure that 
educational interventions are delivered 
across the entire continuum of educa-
tion from preschool, through primary 
and secondary school and on into 
tertiary education to ensure continual 
reinforcement of healthy habits and to 
embed significant behavioural change 
across the lifespan.
Funding: None.
Competing interests: None declared.
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Hepatitis E virus seroprevalence in pregnant women in 
Pakistan: maternal and fetal outcomes
Najma Javed 1, Sultana H. Ullah 2, Nazli Hussain 2, Munir A. Sheikh 3, Ambreen Khan 4, Farkhanda Ghafoor 5, Rukhsana 
Firdous 6, Waqar Uddin 7, Arif N. Saqib 8 and Ghazal Muhyudin 9

Séroprévalence de l’infection par le virus de l’hépatite E chez des femmes enceintes au Pakistan : conséquences sur la 
santé maternelle et fœtale

RÉSUMÉ Le virus de l’hépatite E (VHE) est endémique au Pakistan. Bien qu’asymptomatique dans la plupart des cas, le virus de 
l’hépatite E devient mortel lors d’une grossesse, contribuant de façon considérable à la morbidité et la mortalité maternelles et 
fœtales. Une étude descriptive à été conduite entre avril et octobre 2015 dans 10 hôpitaux de soins tertiaires dans l’ensemble 
du Pakistan afin de déterminer la morbidité et la mortalité chez les femmes enceintes positives au virus de l’hépatite E avec 
ictère aigu ou présentant une élévation des tests hépatiques. Sur 135 femmes, 21 étaient positives au virus de l’hépatite E et 
se trouvaient au troisième trimestre de grossesse, exception faite de l’une d’entre elles qui en était au premier trimestre. La 
prévalence globale du virus de l’hépatite E durant la grossesse s’élevait à 0,19 %. Dix femmes avaient subi un accouchement 
déclenché, trois avaient eu un travail prématuré, quatre avaient accouché naturellement (à terme), trois femmes étaient 
décédées et on dénombrait un décès intra-utérin. Une femme avait avorté à domicile avant de se rendre à l’hôpital. Il y a eu 
sept cas de décès périnatals, dont quatre cas intra-utérins, trois mortinaissances et un avortement. La mortalité maternelle 
était significativement associée à l’accouchement puisque les 17 mères qui ont survécu avaient accouché naturellement ou 
avaient subi un accouchement déclenché, tandis que trois femmes avaient poursuivi leur grossesse sans accoucher, et étaient 
décédées. Le taux de létalité de l’infection par le virus de l’hépatite E durant la grossesse était de 14,2 %. 

االنتشار املصيل لفروس التهاب الكبد E بن احلوامل يف باكستان: والعواقب عىل األمهات واألجنة
نجمــة جــواد عــوان، ســلطانة حبيــب اهلل، نــازيل حســن، منــر شــيخ، أمريــن خــان، فرخنــده غفــور، رخصانــة فــردوس، وقارالديــن، عــارف ناديم شــكيب، 

ــي الدين ــة حم غزال

اخلالصــة: إن فــروس التهــاب الكبــد E متوطــن يف باكســتان. مــع أن العــدوى بفــروس التهــاب الكبــد E عديمــة األعــراض، فإهنــا خافــًا لذلــك تصبــح 
مميتــة أثنــاء احلمــل، وتســبب مراضــة ووفيــات كثــرة بــن األمهــات واألجنــة. وقــد أجرينــا دراســة وصفيــة مــن أبريل/نيســان إىل أكتوبر/ترشيــن األول 
ــروس  ــات بف ــل املصاب ــن احلوام ــة ب ــات واألجن ــات األمه ــدالت وفي ــد مع ــتان لتحدي ــاء باكس ــع أنح ــة يف مجي ــة الثالثي ــفيات للرعاي ــرشة مستش 2015 يف ع

ــة  ــرأة مصاب ــن 135 ام ــرأة م ــرشون ام ــدى وع ــت إح ــد. كان ــف الكب ــارات وظائ ــة يف اختب ــاالت مرتفع ــادة أو اخت ــراء ح ــن صف ــد E ولدهي ــاب الكب الته
بفــروس التهــاب الكبــد E يف الشــهور الثاثــة األخــرة مــن احلمــل باســتثناء امــرأة واحــدة أصيبــت بــه يف الشــهور الثاثــة األوىل مــن احلمــل. وبلــغ املعــدل 
َضــة اصطناعيــًا، ثاثــة منهــن كان لدهيــن خمــاض باكــر، وأربعــة  الــكي النتشــار فــروس التهــاب الكبــد E يف احلمــل 0.19 %. أجريــت لعــرش نســاء والدة حُمَرَّ
ــل  ــزل قب ــًا )محــل مكتمــل املــدة(، وتوفيــت 3 نســاء، وتــويف جنــن واحــد داخــل الرحــم. وتعرضــت امــرأة واحــدة إلجهــاض يف املن ــدن تلقائي منهــن ول
وصوهلــا إىل املستشــفى. وتــويف 7 رّضــع يف الفــرة املحيطــة بالــوالدة: 4 وفيــات داخــل الرحــم، و3 والدة جنــن ميــت، وإجهــاض واحــد. وارتبطــت وفيــات 
األمهــات ارتباطــًا وثيقــًا بالــوالدة، حيــث إن 17 أمــًا حّيــًة ولــدت تلقائيــًا أو أجــري هلــا حتريــض اصطناعــي للــوالدة، بينــام توفيــت 3 نســاء اســتمر محلهــن ومل 

يلــدن. وبلــغ معــدل وفيــات احلــاالت املصابــة بفــروس التهــاب الكبــد E يف احلمــل 14.2 %.

ABSTRACT Hepatitis E virus (HEV) is endemic in Pakistan. Although otherwise asymptomatic, HEV infection becomes fatal 
in pregnancy, with considerable maternal and fetal morbidity and mortality. We conducted a descriptive study from April 
to October 2015 in 10 tertiary care hospitals throughout Pakistan to determine maternal and fetal morbidity and mortality 
in HEV-positive pregnant women with acute jaundice or raised liver function tests. Twenty-one of 135 women were HEV 
positive and in 3rd trimester except for 1 in 1st trimester. Overall prevalence of HEV in pregnancy was 0.19%. Ten women 
were artificially induced, 3 had premature labour, 4 delivered spontaneously (full term), 3 died and there was 1 intrauterine 
death. One woman had a home abortion before coming to hospital. There were 7 perinatal infant deaths: 4 intrauterine, 
3 stillbirths and 1 abortion. Maternal mortality was significantly associated with delivery, as 17 mothers who lived went into 
labour spontaneously or were artificially induced, whereas 3 women who continued their pregnancy and did not deliver, 
died. Case fatality rate of HEV infection in pregnancy was 14.2%. 

https://doi.org/10.26719/2017.23.8.559
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Introduction

Hepatitis E virus (HEV) is a small, 
nonenveloped virus with a single-
stranded RNA genome. The virus has 
four genotypes, but only one serotype. 
Genotypes 1 and 2 exclusively infect 
humans, whereas genotypes 3 and 4 
also infect pigs and several other mam-
malian species.

Like hepatitis A virus, HEV also 
spreads via the faecal–oral route, and 
in nonpregnant women and men, the 
disease is usually self-limiting and has a 
low case fatality rate (< 0.1–4%) (1). In 
developing countries with poor sanita-
tion, HEV infection is common and 
presents as outbreaks and as sporadic 
cases with acute self-limiting hepatitis.

In Pakistan, epidemics of acute vi-
ral hepatitis were first reported in the 
1950s and 1960s. In 1972, an outbreak 
of ~250 cases was observed in an army 
battalion on field exercises, and all in-
fected persons had drunk untreated 
river water (2). Many similar outbreaks 
of hepatitis E had been wrongly attrib-
uted to HAV. However, it subsequently 
became clear that all the outbreaks 
were caused by HEV (2, 3). In Paki-
stan, HEV remains highly endemic and 
mainly affects the adult population (4). 
Several mini-epidemics have recently 
been reported in Pakistan and all of 
these appear to have been due to fae-
cal contamination of the water supply. 
Although Islamabad has a supply of po-
table water and a good drainage system, 
it had a massive outbreak of acute hepa-
titis caused by HEV between December 
1993 and March 1994 that created a lot 
of concern in the general population 
(5). The Pakistan Viral Hepatitis Sur-
veillance System reported that during 
June 2010–March 2011, 712 cases of 
viral hepatitis were seen at 5 sentinel 
sites and prevalence of acute hepatitis E 
was 12.2% (6).

The prevalence of HEV is higher 
in pregnancy, which has mostly been 
reported in developing regions and 

countries like North Africa, India, Pa-
kistan, Ghana and Egypt. It remains in-
conclusive whether the severe outcome 
in pregnancy in these countries reflects 
viral virulence, viral variants or host fac-
tors, especially malnutrition, or failure 
of timely and proper treatment (7). 
For unknown reasons, the mortality 
rate is higher among pregnant women, 
especially during the 3rd trimester (8). 
Fulminant hepatic failure secondary 
to hepatitis E infection is common in 
pregnancy and associated with a mortal-
ity rate of up to 20–25% (9). In India, 
Islamic Republic of Iran, Africa and the 
Middle East, the incidence of fulminant 
hepatitis was higher in pregnancy. The 
mortality rate in HEV-infected mothers 
was 100% and mother-to-child trans-
mission of HEV was established in 50% 
of cases (10).

Screening pregnant women for 
HEV is thus important for improving 
knowledge about the epidemiology of 
the virus and planning for its prevention 
and control. A few studies have been 
conducted in Pakistan to document the 
prevalence of HEV in pregnant women. 
The results of the present study will help 
to determine the prevalence of HEV 
infection in pregnant women and its 
outcomes at the national level. We also 
investigated fetal outcomes and rate of 
vertical transmission. Analysis of our 
results will help to plan future strategies 
to prevent the high mortality associated 
with this infection.

Methods

The objective of this study was to de-
termine the maternal and fetal morbid-
ity and mortality in pregnant women 
positive for HEV IgM who presented 
with jaundice or abnormal liver func-
tion tests, in comparison with HEV-
negative cases. None of the women had 
jaundice of pregnancy or hepatocellular 
carcinoma. We conducted an obser-
vational study from 1 April to 30 Oc-
tober 2015 in 10 hospitals in Pakistan: 

Pakistan Institute of Medical Sciences, 
Islamabad; Dow University of Health 
Sciences, Karachi; Jinnah Postgraduate 
Centre, Karachi, Sindh; Shaikh Zayed 
Hospital, Lahore; Allied Hospital, Fais-
alabad, Punjab; Bolan Medical College, 
Quetta, Balochistan; Lady Reading 
Hospital and Hayatabad Medical Com-
plex, Peshawar, Khyber Pakhtoonkhwa; 
and Holy Family Hospital and Benazir 
Bhutto Hospital, Rawalpindi.

After receiving ethical clearance and 
consent from participating hospitals, 
data collectors were trained to maintain 
the uniformity of data coding, delivery 
of questions, data gathering, decoding 
and data entry. Data collectors were 
trained researchers. The questionnaire 
consisted of close-ended questions 
and information was collected under 
5 headings: participating hospital, pa-
tient demography, details about hos-
pital admission, details of laboratory 
findings, and outcome of pregnancy 
(both maternal and fetal). Any pregnant 
woman with acute jaundice present-
ing for the first time anywhere within 
the hospital, either in the obstetric 
outpatient department, labour room 
or emergency department, was imme-
diately reported to the research team. 
After obtaining informed consent from 
the patients, demographic information 
was recorded through face-to-face in-
terview with the patient. However, if 
the patient was too ill, the attending 
physician gave the information. Data 
regarding gestational age, laboratory 
findings [hepatitis B surface antigen, 
hepatitis C virus (HCV) antibody, liver 
function tests, coagulation tests (e.g., 
activated partial thromboplastin time)] 
and complications associated with 
pregnancy were retrieved from patients’ 
files. All enrolled patients were followed 
through medical records or telephone 
contact after discharge for pregnancy 
outcomes (mother and fetus) and data 
were recorded.

In addition to laboratory informa-
tion collected from the patients’ files, 
pregnant women were screened for 
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HEV IgM by taking 3-ml blood. Sam-
ples were transported to the designated 
research centre for that city where they 
were analysed for HEV-specific IgM 
antibodies using indirect antibody cap-
ture, quantitative ELISA. Sample test-
ing used one negative and two positive 
controls. The ELISA kit had sensitivity 
and specificity of 97.9 and 100%, respec-
tively. Data on patient demography, 
hospital admission, laboratory findings 
and outcomes were analysed using Epi 
Info version 7.2. Descriptive analysis is 
presented as frequencies and percent-
ages. A P value < 0.05 was considered 
statistically significant.

Results

Patient characteristics
One hundred and forty-two pregnant 
women were enrolled, however, 7 did 
not give consent for the study and were 
excluded. Among the remaining 135 
patients, 21 were HEV positive and 114 
were HEV negative.

Mean age of the HEV-positive 
women was 29.2 (standard deviation; 
SD, 7.7) years and mean age of the 
HEV-negative women was 28.6 (4.9) 
years. The women were divided into 2 
age groups: 20–30 and 31–40 years. 
All HEV-positive women were in the 
31–40 years group, whereas 23 HEV-
negative women were in the 20–30 
years and 91 were in 31–40 years group. 
Mean gestational age was 33.46 (4.45) 
weeks for HEV-positive women and 35 
(2.2) weeks for HEV-negative women. 
Twenty-one pregnant women had 
acute hepatitis E. Overall prevalence 
of HEV among pregnant women was 
0.19% (21 out of expected pregnant 
population of 10 956). One hundred 
and fifteen (85%) women were mul-
tigravida and 20 (15%) primigravida. 
One hundred and sixteen (86%) 
women presented in the 3rd trimester, 
17 (13%) in 2nd trimester and 2 (1.4%) 
in 1st trimester, and 116 presented with 

jaundice. All HEV-positive cases were in 
the 3rd trimester.

Regarding educational status, 29 
were illiterate; 31 were educated to pri-
mary level, 34 to intermediate level and 
23 to matric level; 11 were graduates 
and 7 had a masters degree.

Clinical presentation
Ten (7.4%) of the 135 women had a 
history of jaundice and all those were 
multigravida. Jaundice was the most 
common symptom experienced by 116 
(86%) patients followed by nausea/
vomiting in 55 (41%), pruritus in 47 
(35%) and bleeding from the gums or 
nose in 19 (14%). All 21 HEV-positive 
pregnant women had jaundice, and 
jaundice to encephalopathy interval 
was 1–3 days. Three (14.2%) HEV-
positive patients developed encepha-
lopathy and all died and 5 (4.4%) of 114 
HEV-negative women developed this 
complication and 4 died. All pregnant 
women with jaundice (116, 86%) were 
treated symptomatically

Laboratory investigations
Among the 135 patients, 7 were in-
fected with hepatitis B virus (HBV) (3 
HEV positive and 4 HEV negative), 7 
with HCV (1 HEV positive and 6 HEV 
negative) and 3 were co-infected with 
HBV and HCV (1 HEV positive and 
2 HEV negative). LFTs, haemoglobin 
level, total leukocyte count, platelet 
count and random blood sugar were 
abnormal in HEV-positive and HEV-
negative patients (Table 1).

Maternal and fetal outcomes
Among HEV-positive cases, 3 women 
died from hepatic encephalopathy and 
there was 1 intrauterine death (IUD) 
(Table 2). All babies that were born 
alive survived. Among HEV-negative 
cases, 4 women died (2 from hepatic 
encephalopathy and 1 each from dis-
seminated intravascular coagulation 
and renal failure) as well as 6 newborns 
(3 stillbirths and 3 intrauterine deaths). 
Overall there were 7 perinatal infant 

deaths: 4 IUDs, 3 stillbirths and 1 abor-
tion. Regarding maternal deaths, 6 died 
from hepatic encephalopathy and 1 
from renal failure/disseminated intra-
vascular coagulation. No significant 
difference was found in the laboratory 
findings between the fatal and surviv-
ing cases. Maternal mortality was sig-
nificantly associated with delivery (P ≤ 0 
.012), as 17 of 21 mothers who survived 
delivered naturally or were induced, 
while 3 who continued their pregnancy 
died.

Discussion

Our study showed that jaundice was 
more common in multigravida as com-
pared to primigravida women. Among 
20 primigravida and 115 multigravida 
women, 116 (86%) presented in 3rd 
trimester, including all HEV-positive 
cases. This means severity of HEV 
infection increases with repeated ex-
posure to virus, and during pregnancy, 
severity increases with each trimester, 
becoming lethal in the last trimester. 
An Indian study showed that 63% of 
HEV infection was in the 3rd trimester 
of pregnancy when presented with 
jaundice (11), and fulminant hepatic 
failure and death were more common 
in the HEV-positive group (relative risk 
of fulminant hepatic failure, 2.7; relative 
risk of death, 6.0). The current study had 
similar findings; out of 21 HEV-positive 
women, 3 developed fulminant hepatic 
failure and all died. However, the differ-
ence in maternal mortality between the 
HEV-positive and -negative groups was 
not significant, which may have been 
due to the small study group.

Abraham found that among HEV-
positive pregnant women, mean gesta-
tional age was 31 weeks (12), whereas in 
the current study mean gestational age 
was 35 weeks. In another Indian study 
of acute liver failure (1989–1996), 49 
of 83 women of childbearing age were 
pregnant (33 in 3rd trimester) and all 
except 2 had HEV infection (13). Our 
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were either preterm, had hepatitis or 
died within a few hours after birth (17). 
However, in our study there were only 2 
neonatal deaths among HEV-infected 
mothers; 1 from IUD and another from 
miscarriage (10%), which was higher 
than those born to uninfected mothers 
(5%). In Sudan, among 39 pregnant 
women with HEV infection during an 
outbreak, there were 14 IUDs and 9 
premature deliveries (18), and neonatal 
mortality was high compared to that 
in our study. A similarly high neonatal 
mortality has been reported in India, 
where 15–50% of live-born infants of 
HEV-infected mothers died within 1 
week of birth (19). In contrast, all babies 
born alive from HEV-infected mothers 
in our study survived. Other studies 
have also shown that fetal morbidity in 
HEV-infected mothers varies from case 
to case and geographically, and includes 
miscarriage, stillbirth, preterm labour, 
or perinatal or neonatal death (20, 21).

Bhatia and colleagues have revealed 
that HEV-positive pregnant women 
had a jaundice to encephalopathy in-
terval of 5.2 (4.4) days, serum bilirubin 

level of 14.4 (5.8) mg/dl and serum 
aspartate aminotransferase/alanine 
aminotransferase (AST/ALT) ratio 
of thousands (22). However, the cur-
rent study had different findings. The 
jaundice to encephalopathy period was 
1–3 days and other laboratory values 
were not high.

In our study, most of the women 
affected were in the 31–40 years. How-
ever, an Indian study reported that most 
patients (82.7%) were aged 21–30 
years (23).

A recent study from Pakistan docu-
mented that there was no history of 
jaundice in all 34 cases (24). Pruritus 
was the most common symptom expe-
rienced by 28 (82%) patients, followed 
by jaundice in 27 (79%), nausea/vomit-
ing in 25 (74%), encephalopathy in 
18 (53%) and bleeding from gums or 
nose in only 2 cases. Fulminant hepatic 
failure was diagnosed in 11 cases and all 
died. Similarly, in the current study only 
10 patients had a history of jaundice and 
all 3 HEV-positive women who died 
eventually developed fulminant hepatic 
failure.

results are consistent with these find-
ings in that 86% (116/135) were in 
3rd trimester at presentation and all 
HEV-positive patients except 1 were in 
3rd trimester.

Regarding maternal mortality in 
HEV-positive women, Zhu et al. (14) 
reported high mortality (up to 30%), 
mainly from fulminant hepatic failure. 
However, in our study, 3 of 21 HEV-
positive patients died (14%) and this 
may have been due to the small study 
population. In Ghana, HEV seropositiv-
ity in pregnancy is high at up to 29% 
(15), whereas our study only showed 
an HEV prevalence of 0.19% among 
pregnant women.

Regarding fetal outcomes, Khuroo 
and colleagues have reported that HEV 
infection in neonates born to HEV-
positive mothers is mostly benign as 
neonates usually survive with no pro-
longed illness (16). We found a similar 
result and only reported 1 perinatal 
death from miscarriage among 21 HEV-
infected mothers. A study from the 
United Arab Emirates showed that only 
a few babies of HEV-infected mothers 

Table 2 Maternal and fetal outcomes among HEV-positive and negative pregnant women5

Study population Maternal outcomes Fetal outcomes

Survival Death Survival Death

HEV-positive, n = 21 18 (86%) 3 (14%) 19 (90%) 2a (10%)

HEV-negative, n = 114 110 (96.4) 4 (3.4%) 108 (95%) 6 (5%)

Total = 135 128 7 128 7
aIncludes 1 abortion in 1st trimester.

Table 1 Comparison of laboratory findings among HEV-positive and -negative cases

Variables Normal values HEV-positive cases (n = 21) HEV-negative cases (n = 114)

Mean SD Mean SD

Hb (g/dl) 12–16 9.9 2.069 9.8 2.0

TLC (/μl) 4500–11 000 8076 20501 7234 1801

Platelet count (/μl) 150 000–450 000 189 860 168 709 200 189 18 342

APTT (s) 20–40 33.4 9.3 28.5 7.2

Serum bilirubin (g/dl) 0.2–1.0 4.9 4.01 4.2 3.9

ALK (U/l) 38–126 416.6 247.3 502 312.1

RBS (mg/dl) 70–115 mg/dl 99.2 54.9 98.5 54.3

ALK = alkaline phosphatase; APTT = activated partial thromboplastin time; HB = haemoglobin; HEV = hepatitis E virus; RBS = random blood sugar; TLC = total leukocyte 
count.
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Our study had some limitations. 
This was a hospital-based study involv-
ing only the public sector but 70% of our 
population goes to the private sector, 
so the results cannot be generalized. In 
addition, discontinuation of treatment 
in some hospitals by patients further 
reduced the data.
This is believed to be the first study from 
Pakistan comparing clinical and labo-
ratory profiles between HEV-positive 

and -negative pregnant women with 
jaundice. We described maternal and 
fetal outcomes in pregnant women who 
developed hepatitis E. We showed that 
incidence of infection increases with du-
ration of gestation, which suggests that 
pregnant women should be periodically 
screened for clinical features of acute 
hepatitis during antenatal visits and 
should be investigated for hepatitis E. 
Pregnant women with HEV should be 
closely monitored for fetal and maternal 

well-being and signs of fetal distress, to 
prevent disease-associated morbidity 
and mortality.
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Long-term care hospitals in Turkey: a review
Metin Dincer 1, Kadriye Kahveci 2, Cihan Doger 3 and Ayse Karhan Yarici 2

Centres de long séjour hospitaliers en Turquie : analyse 

Un centre hospitalier de soins de longue durée (CHSLD) est un établissement spécialisé accueillant des patients 
qui souffrent de graves problèmes de santé et nécessitent des soins continus et intensifs sans avoir à recourir à 
des méthodes diagnostiques complètes. Les CHLSD fournissent des soins prolongés et complexes ainsi que des 
soins de plaies dans la période qui suit la phase aigüe de la maladie. Aux États-Unis, lorsque le séjour en unité 
des soins intensifs est prolongé, les patients peuvent être transférés vers un CHSLD. Medicare recommande une 
période d’hospitalisation en CHSLD de plus de 25 jours. Le système des CHSLD en Europe est différent de celui 
qui est établi dans d’autres pays non-européens. On note par ailleurs des différences entre les pays européens 
eux-mêmes. Dans la pratique, les patients qui ont besoin de soins de longue durée en Turquie sont hospitalisés 
en unités de soins intensifs. Le concept des soins de longue durée est nouveau dans le système de santé turc et 
il n’y existe pas d’études sur les CHSLD. Une proportion importante des lits réservés aux unités de soins intensifs 
en Turquie sont utilisés pour les soins de longue durée aux patients atteints de problèmes complexes. Il s’agit 
manifestement d’un gaspillage de ressources. La création des CHSLD en Turquie permettra d’éviter ce gaspillage 
et d’approfondir l’expérience en matière de traitements complexes.

مستشفيات الرعاية الطويلة األجل يف تركيا: مراجعات
متن دينرس، قدرية قهوجي، جيهان دوغر، عائشة كرهان يارجيي

اخلالصــة: تعــّد مستشــفيات الرعايــة الطويلــة األجــل مرفقــًا متخصصــًا للمــرىض الذيــن يعانــون مــن مشــكات صحيــة خطــرة تتطلــب رعايــة 
متواصلــة وإن مل تتطلــب رعايــة مكثفــة أو أســاليب تشــخيص شــاملة. وال يــزال مصطلــح الرعايــة الوجيــزة الاحقــة للحــاالت احلــادة مصطلحًا 
جديــدًا يف تركيــا، وال توجــد مستشــفيات رعايــة طويلــة األجــل كتلــك املوجــودة يف الواليــات املتحــدة األمريكيــة. ويمكــن مــد فــرة اإلقامــة 
يف وحــدات العنايــة املركــزة يف تركيــا ألســابيع أو حتــى أشــهر. وتضطلــع املستشــفيات اجلامعيــة ومستشــفيات التدريــب والبحــوث، التــي تضــم 
وحــدات عنايــة مركــزة أكثــر كلفــة ولكــن أفضــل جتهيــزًا، بتوفــر الرعايــة للمــرىض املصابــن بأمــراض خطــرة يف البلــد. ودخــل أول »مركــز 
شــامل للرعايــة التســكينية/التلطيفية« للبالغــن اخلدمــة يف عــام 2012 يف مستشــفي أولــوس احلكومــي بأنقــرة باعتبــاره مركــزًا موحــدًا للرعايــة 
التلطيفيــة املرجحــة. وعــى الرغــم مــن حتديــد 34 رسيــرًا يف وحــدة العنايــة املركــزة بمستشــفى أولــوس احلكومــي، فــإن ذلــك ال يلبــي ســوى 
جــزءًا ضئيــًا مــن االحتياجــات القائمــة يف تركيــا ملستشــفيات الرعايــة الطويلــة األجــل. ومــن شــأن إنشــاء مستشــفى للرعايــة الطويلــة األجــل 

يف تركيــا ونــرش املــوارد أن يوفــر الفرصــة لزيــادة اخلــرات املتعلقــة بالعاجــات املعقــدة.

ABSTRACT A long-term care hospital (LTCH) is a specialized facility for patients with serious health problems who 
require continuous and intensive care but not comprehensive diagnostic methods. LTCHs provide prolonged 
complex care and wound care in the period following the acute stage of disease. When intensive care unit 
(ICU) stay is prolonged in the United States of America, the patients may be transferred to an LTCH. Medicare 
suggests hospitalization > 25 days in LTCHs. The LTC system in Europe differs from that in other non-European 
countries and differences are also seen among European countries. In practice, patients who need LTC in Turkey 
are hospitalized in ICUs. Long term care is a new concept for the Turkish health system and there are no studies 
on LTCHs in Turkey. A significant proportion of intensive care beds in Turkey are used for long-term hospitalized 
patients with complex problems. This is a clear waste of resources. The establishment of LTCHs in Turkey would 
prevent from this waste and provide the opportunity to increase experience of complex treatments.

https://doi.org/10.26719/2017.23.8.564
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Introduction

A long-term care hospital (LTCH) 
provides post-acute care to a small 
number of medically complex patients 
who are more stable than patients in 
an intensive care unit (ICU), but may 
still have unresolved underlying com-
plex medical conditions (1). LTCHs 
provide prolonged complex care and 
wound care in the period following the 
acute stage of disease (2,3).

In the United States of America 
(USA), LTCHs are defined by the 
Centers for Medicare and Medicaid 
Services as hospitals where care is pro-
vided for patients who need ≥ 25 days 
care[1]. In the USA, the average length 
of hospitalization in acute care hospitals 
is about 5 days, and in cases of hospitali-
zation > 25 days (4,5). When intensive 
care unit (ICU) stay is prolonged in the 
USA, the patients may be transferred 
to an LTCH (1,2,4). These patients 
have usually been discharged from the 
ICU but still require more care from a 
care organization, which can be taken 
in an inpatient rehabilitation centre or 
at home (1,4,6). Chronic critical pa-
tients are an important component of 
the daily work of every ICU clinician 
(2). Although chronic critical patients 
comprise only 10% of admittances to 
the ICU in the USA, they use 40% of 
the IC resources (2,7).  Patients with 
chronic critical illness those who exhibit 
complex condition that often result in 
ongoing respiratory failure (8). It has 
been proposed to establish a special 
care unit specially designed to meet 
the needs of patients with chronic 
critically ill conditions (9). The care 
requirements of patients with complex 
medical problems that continue for a 
long period are thought to be better 
provided by the personnel and resource 
management in LTCHs in the USA 
(3,9,10).  The majority of patients in 
LTCHs require long-term mechanical 
ventilation following an acute disease 
(10). At the same time close airway, 
monitoring must be applied with 

continuous inotropic and vasopressor 
support (6). In some LTCHs, treat-
ment of advanced pressure wounds is 
applied (1,6). In practice, patients who 
need LTC in Turkey are hospitalized 
in ICUs. LTC is a new concept for the 
Turkish health system and there are no 
studies on LTC or LTCHs in Turkey. 
This review aims to draw attention to 
the need for and importance of LTCHs 
in Turkey.

General features of LTCH

Patients in LTCHs are generally de-
fined as chronic critical patients (2,4). 
This term was first used in 1985 by 
Girard and Raffin (11). It is used in 
the literature to describe patients who 
have overcome the first stage of critical 
disease but continue to require acute 
intensive care (1,10). LTCHs were 
first aimed at patients who needed 
long-term mechanical ventilation (12). 
However, a wide range of patients 
constitutes those admitted to LTCHs 
(Table 1) (13). Patients admitted to 
LTCHs comprise those with a complex 
status, multiple comorbidities and acute 
medical needs (6). Patients who require 
mechanical ventilation have comorbid-
ity such as respiratory failure, recent 
surgical intervention, gastrostomy tube, 
total parenteral nutrition, urinary blad-
der or central venous catheter, pressure 
wounds and malnutrition (6,10,14).

In some European countries, 
LTCHs are integrated within the 
healthcare system for post-acute care 
(PAC) and located in healthcare in-
stitutions (15,16). The LTC system in 
Europe differs from that in other non-
European countries and differences are 
also seen among European countries 
(15). Cash-for-care systems were first 
implemented in Europe in the 1970s 
and became widespread in the 1990s, 
and are programmers by which care ser-
vices can be purchased according to the 
healthcare insurance premiums paid by 
an individual (16). The rationale behind 

cash-for-care systems was that alterna-
tive healthcare services could be freely 
selected by the individual (16). As the 
financial costs of the hospital and care 
institutions were met by the patient’s 
insurance, competition to provide the 
best service started between care institu-
tions (15,16).

In Germany, it is mandatory for in-
surance to include LTC, pay-as-you-go 
is included in the national insurance 
scheme at the rate of 90% and the re-
mainder is covered by private insur-
ance (17). Patients pay according to 
the 3-stage definition of dependence of 
national insurance (18). In Germany, 
the term long term specifies a need for > 
90 minutes assistance in at least 2 daily 
activities for > 6 months (17). Conse-
quently, the higher the level of depend-
ence, the greater the need for care and 
the institutional share of the care costs 
increases (18). 

In the United Kingdom of Great 
Britain and Northern Ireland, Italy and 
Spain, long-term healthcare services 
are provided by the National Health 
Service (19). Social services provided 
for elderly people are financed by na-
tional and local taxation and charges 
to the individuals receiving care (19). 
Thus, healthcare services are basically 
financed by central taxation, but debate 
about the financing of LTC continues 
(19).

In the United Kingdom, geriatric 
care is provided by the public and pri-
vate sectors, with more than half the 
geriatric healthcare beds in independent 
care homes (20). Since the mid-1980s 
the number of care homes has increased 
7-fold, and all require personnel, moni-
toring, applications and finance (20).

In Japan, although LTC insurance 
was originally planned to include the 
geriatric age group, it was later extended 
to the 40–64 years age group (21). It 
was planned that this age group would 
pay double insurance premiums be-
cause it was thought that there could be 
problems with payments for conditions 
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that are not related to ageing but still 
require LTC, such as mental diseases 
and traffic accidents (21). However, 
the LTC costs of this age group only 
constitute 4% of all LTC costs (21). In 
2000, the Japanese Government imple-
mented a new LTC insurance applica-
tion and made a series of revisions due 
to limitations and payment problems in 
a 5-year implementation period (21). 
Revisions to be made later focused on 
the need for LTC insurance to include 
the costs of all age groups and condi-
tions of disability (21). In 2007 there 

were 25 LTC facilities in Japan and this 
number increased to 31 in 2008 (22).

In Canada, LTC facilities or care 
homes provide long-term accommoda-
tion and care for dependent individuals 
who require care because of medical, 
physical or mental disability (23,24). 
As in other western countries, LTC 
facilities are publicly financed, with the 
amounts varying among the provinces 
(23,24). In recent years, there has been 
a disproportionate increase in the num-
ber of publicly financed beds and the 
government has urged more economic 

spending of public funds used for nurs-
ing homes (24).

With the currently increasing el-
derly population and developments in 
intensive care, there is expected to be an 
increase in diseases requiring chronic 
intensive care and increased consump-
tion of healthcare resources (25,26). 
Throughout the world, but especially 
in the USA, projects have been devel-
oped related to healthcare costs and 
resource management (25,26). Despite 
the rapid growth of LTCHs, little is still 
known about the quality of results and 

Table 1. Top 25 MS–LTC–DRGs made up two thirds of LTCH discharges in 2012 in the USA (33)

MS-LTC-
DRG

Description Discharges Percentage

207 Respiratory system diagnosis with ventilator support  > 96 h 15 842 11.3

189 Pulmonary edema and respiratory failure 14 036 10.0

871 Septicemia or severe sepsis without ventilator support  > 96 h with MCC 8954 6.4

177 Respiratory infections and inflammations with MCC 4546 3.2

592 Skin ulcers with MCC 4004 2.8

208 Respiratory system diagnosis with ventilator support < 96 h 3060 2.2

949 Aftercare with CC/MCC 3060 2.2

539 Osteomyelitis with MCC 2605 1.9

190 Chronic obstructive pulmonary disease with MCC 2466 1.8

193 Simple pneumonia and pleurisy with MCC 2259 1.6

919 Complications of treatment with MCC 2200 1.6

559 Aftercare, musculoskeletal system and connective tissue with MCC 2190 1.6

682 Renal failure with MCC 2142 1.5

314 Other circulatory system diagnoses with MCC 2061 1.5

862 Postoperative and post-traumatic infections with MCC 2053 1.5

570 Skin debridement with MCC 1965 1.4

870 Septicemia or severe sepsis with ventilator support > 96 h 1928 1.4

166 Other respiratory system OR procedures with MCC 1899 1.4

4 Tracheostomy with ventilator support > 96 h or primary diagnosis except

face, mouth, and neck without major OR procedure 1840 1.3

291 Heart failure and shock with MCC 1749 1.2

853 Infectious and parasitic diseases with OR procedure with MCC 1561 1.1

602 Cellulitis with MCC 1523 1.1

603 Cellulitis without MCC 1487 1.1

981 Extensive OR procedure unrelated to principal diagnosis with MCC 1455 1.0

371 Major gastrointestinal disorders and peritoneal infections with MCC 1424 1.0

Top 25 MS-LTC-DRGs 88 309 62.9

Total 140 496 100.0

MS–LTC–DRGs are the case-mix system for LTCHs. Columns may not sum due to rounding. CC = complication or comorbidity; LTCH = long-term care hospital; MCC 
= major complication or comorbidity; MS–LTC–DRG = Medicare severity long-term care diagnosis-related group; OR = operating room. Source: MedPAC analysis of 
Medicare provider analysis and review data from Centers for Medicare and Medicaid Services. 
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difficulty of weaning from mechanical 
ventilation (29). Therefore research 
commenced into how costs could be re-
duced for the care of patients requiring 
long-term acute care (28,29). In 1982, 
with the Tax Equivalence and Financial 
Responsibility Agreement (TEFRA) 
and also LTCHs were designated by 
Medicare to form a specific payment 
method for LTC (28).

By providing financial support to 
Medicare for the care of chronic critical 
patients since 1983, the Healthcare Fi-
nancial Administration in the USA has 
enabled the opening of many LTCHs 
(30). Following the application of pro-
spective payments by Medicare to acute 
hospitals in 1984, the payments made to 
PAC services grew rapidly (28). Most 
of this growth was to provide nursing 
services to care institutions and at home 
(28). Initially, a small percentage of the 
total Medicare expenses was allocated 
for LTCHs (28). Over time, LTCHs 
have become one of the most rapidly 
growing segments of the healthcare 
system (31). The oldest-established 
LTCH in the USA was developed from 
tuberculosis and chronic disease hos-
pitals (28). The money allocated by 
Medicare for LTCHs between 1988 
and 1996 increased by an average an-
nual growth rate of  31% from US$ 0.2 
billion to 1.7 billion and since 1997, 200 
hospitals have been licensed as LTCHs 
by Medicare (28).

In 1997, the primary payment 
of Medicare at a rate of 71% was for 
LTC. By exempting LTCHs from the 
prospective payment system, TEFRA 
took the mean payment as the basis 
of costs (28). These financial incen-
tives increased the discharge of patients 
hospitalized in long-term acute care 
hospitals to LTCHs (28). By starting 
the growth of LTCHs as soon as these 
incentives became clear, the Medicare 
Payment Consultation Commission 
reported that the 90 LTCHs in 1990 
had increased to 363 in 2005 (5). In the 
2003 financial year, Medicare applied 
prospective payments for LTCHs for 

partial financial control and reorganized 
LTC diagnosis groups defined accord-
ing to diagnosis rather than by costs 
applied according to TEFRA payments 
(5,14). While state hospitals were under 
pressure to be profit-driven at the start 
of the 1980s, in 2004 the majority of 
LTCHs were profitable (5).

In the USA, patients who have not 
fully recovered after acute disease and 
require care are provided for by PAC 
units within nursing care institutions, 
home healthcare institutions, inpatient 
rehabilitation institutions and LTCHs 
(13,32). PAC expenses rose from US$ 
29.3 billion in 2001 to US$ 58.8 billion 
in 2013; of which, LTCHs were a small 
part (US$ 5.2 billion) and the largest 
portion was for nursing care institutions 
at US$ 28.8 billion (32). 

The number of LTCHs rose from 
277 in 2003 to 412 in 2010 and during 
that time, Medicare expenses increased 
from US$ 2.7 billion to US$ 5.2 bil-
lion (4). Although the reasons for this 
increase are complex, the primary fac-
tor seems to be an increasing need for 
mechanical ventilation because of the 
increasing ageing population, and with 
developments in treatment methods, 
mortality has decreased but invalidity 
has increased (31). A secondary rea-
son is that in the USA, the prospective 
financial incentives given for LTCHs 
have increased the financial burden 
on the Medicare system and created a 
significant healthcare policy problem 
(13,33,34). 

In Europe, LTC is defined more 
as care for geriatric patients aged > 65 
years, either in their own home or in 
a care home, and as in the USA, acute 
care required for patients after intensive 
care is defined as long-term acute care 
(4,17). In Turkey, elderly care is seen as 
a religious obligation, therefore, in the 
majority of cases the burden is borne by 
the family. There is a lower need for geri-
atric care facilities in Turkey but there is 
a requirement for LTCHs for monitor-
ing the elderly population in acute care 
facilities. To resolve problems related 

cost-effectiveness of the care given in 
this category (1,2). 

In the USA, although the treat-
ment of most patients is maintained at 
home or in short-term hospitals, the 
majority of these patients who require 
complex medical treatment that cannot 
be provided at home or in a care home, 
and patients who require intensive care 
are transferred to long-term acute care 
hospitals (6). With the rapid growth of 
LTCHs since 1983, the situation has 
eased somewhat and these institutions 
have started to accept patients requiring 
long-term mechanical ventilation, and 
have been able to focus on weaning 
patients from long-term mechanical 
ventilation (2,3). Ideally, the LTCH 
approach provides the basis for reha-
bilitation of patients, with a multidisci-
plinary approach comprising elements 
such as LTC specialist nurses, respira-
tory therapists, dieticians, physiothera-
pists, speech therapists, occupational 
therapists and experienced discharge 
planners (27). Some centres include a 
psychiatrist and clinical psychologist in 
the team and are thus helpful in meet-
ing the emotional needs of the patients 
families (27).

History

The Medicare System is the National 
Healthcare Insurance System in the 
USA and provides healthcare insurance 
for employees and those who pay into 
the system (4). Until the 1980s, rehabil-
itation and recovery services following 
acute care were both inexpensive and 
less invasive (28). Historically, postop-
erative acute care was a small portion 
of Medicare expenses (28). In 1981, 
acute care started to be incorporated 
into long-term acute care as a result of 
extraordinary costs of ~US$ 15 billion 
for ICU patients (14,29). The main 
source of these costs was thought to 
be the excessively high costs of acute 
care hospitals related to groups with an 
extended hospital stay because of the 
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to LTC in Turkey, there is a need to 
establish LTCH units, and to achieve 
this, the USA model would seem to be 
the most appropriate.

LTCHs in Turkey

With the increasing elderly popula-
tion in Turkey, there has also been an 
increase in chronic diseases (35). In 
recent years, there has been an improve-
ment in the quality of care in ICUs in 
Turkey and an increase in the number 
of units. According to the 2014 statisti-
cal data of the Ministry of Health, the 
number of ICU beds increased from 
2214 in 2002 to 28 572 in 2014; an 
increase of ~13-fold (Figure 1) (35). 

Standardization of ICUs was started 
in 2005 with quality criteria defined 
by the Ministry of Health and in 2007 
ICUs were categorized into 3 levels 
according to the technical equipment 
and number of physicians and nurses. 
According to these criteria, ICUs pro-
viding monitoring of the most serious 
patients were classified as 3rd level (36). 
The charges to be paid for services in the 
healthcare sector in Turkey are defined 

by the Social Security Institution (SSI). 
Payments to ICUs have been made 
since 2007 within the Healthcare Appli-
cation Declaration programmer created 
by the SSI (37). Due to contested prob-
lems related to repayments over time, 
various corrections were made with 
an additional regulation. In 2008, pay-
ment at the fee for service was started 
instead of the diagnosis related group 
(DRG) (38). With later improvements, 
the system returned to payment based 
on the DRG (37). With continuous 
changes being made by the SSI to the 
implementation of payments for ICU 
charges, the Healthcare Application 
Declaration is updated frequently. PAC 
is still a new term in Turkey and there 
are no LTCHs as in the USA. Although 
the SSI defines the basis of the health-
care system, the difficult conditions 
related to the period of stay in ICUs 
have not been defined. However, pro-
longed the stay in the ICU, the charges 
are paid by the SSI in Turkey (38). Due 
to the development of ICU conditions, 
patients are supported with advanced 
equipment and medication. As the 
decisions of “do not resuscitate” and 

“terminate treatment” do not yet have a 
sufficient place within the legal system 
and families are not aware of these, ICU 
stay can be prolonged for several weeks 
or even months. The care of patients 
with serious diseases in Turkey is pro-
vided by university and training and 
research hospitals, which have costlier, 
better-equipped ICUs. A study using 
the database of DRG in Turkey has 
reported data related to 5784 patients 
in the adult 1st, 2nd and 3rd level ICUs 
of 73 hospitals between June 2014 and 
May 2015 (39). It showed that 41.5% 
of ICU patients were aged > 65 years 
and 3.5% had an ICU stay > 30 day. It 
was also seen that the rate of stay > 30 
days in a surgical ICU, which are 3rd 
level, was 11.4% (39). When the 2014 
data are taken as the basis, it can be con-
cluded that of the 18.160 adult intensive 
care beds, 2070 (11.4% of 18.160) beds 
should be in LTCHs.

However, it can be estimated that 
the actual number should be higher, as 
the data of the above-mentioned study 
were not examined according to the 
level of ICU. As patients with a pro-
longed stay gain more benefit from ICU 
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Figure 1 Total number of intensive care beds in Turkey between 2002 and 2014 (28)
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Perceptions of use of a case-based, integrated national 
electronic public health surveillance system in Jordan
Rania Khorma 1, Fatima A. Hammad 1, Samar Samouh 1, Refqi I. Mahmoud 1, Meyassar Zindah 1, Sami A. Sheikhali 1, 
Ayoub Assayideh 1, Bashir Al Qaseer 1, Gunnar Rø 2,3 and John Haskew 2

Perceptions de l’utilisation d’un système national de surveillance de santé publique intégré et électronique fondé 
sur les cas en Jordanie 

RÉSUMÉ La collecte, en temps réel, de données normalisées constitue un défi pour les systèmes de surveillance de santé 
publique. L’utilisation des technologies de l’information mobiles peut faciliter cette tâche. En 2015, un système national 
de surveillance de santé publique fondé sur les cas et utilisant des tablettes et une plate-forme en ligne a été introduit 
en Jordanie. Suite à une formation sur l’utilisation du système, un sondage a été effectué auprès des utilisateurs pour 
connaître leurs perceptions concernant ce système. Sur 596 participants à la formation, 580 (97,3 %) ont complété le 
sondage. La majorité des utilisateurs étaient des personnels infirmiers  (58,5 %). Les perceptions globales du système 
avaient tendance à être très positives dans cinq domaines de fonctionnalité, qui sont les suivants : les définitions de cas 
normalisées, les directives cliniques sur les signes et les symptômes, les facteurs de risque et les directives concernant les 
laboratoires, les SMS et les alertes par courriel des maladies à déclaration obligatoire, et la notification des informations sur 
une plate-forme en ligne dans un délai d'une heure. Dans tous les domaines, plus de 80 % des participants considéraient 
que le système leur servirait dans leur travail et leur ferait gagner du temps dans l’identification des maladies à déclaration 
obligatoire et la notification de cette information au niveau central. Il conviendrait d’encourager davantage l’évaluation du 
système et d’envisager l’application de modèles basés sur un cloud dans d’autres établissements.  

التصورات املتعلقة باستخدام نظام إلكروين وطني متكامل قائم عىل احلاالت لرصد الصحة العامة يف األردن 
رانيا خرما، فاطمة مّحاد، سمر سموح، رفقي حممود، ميرس زندا، سامي شيخ عي، أيوب السيدة، بشر القصر، جونار رو، جون هاسكيو

ــدة آنيــة يمثــل حتديــًا أمــام نظــم ترصــد الصحــة العامــة. ويمكــن أن ييــرس اســتخدام تكنولوجيــا املعلومــات املتنقلــة  اخلالصــة: ال يــزال مجــع بيانــات موحَّ
ــة  ــة املتنقل ــزة اللوحي ــتخدام األجه ــام 2015 باس ــاالت يف األردن يف ع ــى احل ــم ع ــة قائ ــة العام ــد الصح ــي لرص ــام وطن ــُتحدث نظ ــد اس ــر. وق ــذا األم ه
ــن حــروا  ــن املشــاركن الذي ــه. ومــن ب ــم عــى اإلنرنــت. وُأجــري مســح لتصــورات املســتخدمن عــن النظــام بعــد التدريــب علي وإطــار إلكــروين قائ
ــض ــال التمري ــن يف جم ــن العامل ــتخدمن م ــة املس ــح. وكان غالبي ــتبيان ملس ــاركًا )97.3 %( اس ــل 580 مش ــاركًا، أكم ــم 596 مش ــغ عدده ــب والبال  التدري
)585 %(. وجــاءت التصــورات الكليــة عــن النظــام إجيابيــة للغايــة يف 5 جمــاالت وظيفيــة )تعريفــات احلالــة املوحــدة، والتوجيهــات الرسيريــة بشــأن الظواهــر 
واألعــراض، وعوامــل اخلطــر والتوجيهــات املتعلقــة باملختــرات، والرســائل النصيــة، وخدمــات اإلخطــار بالريــد اإللكــروين عــن األمــراض التــي يمكــن 
اإلخطــار عنهــا، واإلبــاغ باملعلومــات يف غضــون ســاعة عــر إطــار عــى اإلنرنــت(. ويف مجيــع املجــاالت، أعــرب 80 % عــن اعتقادهــم بــأن النظــام مــن 
ــزي.  ــاس مرك ــى أس ــات ع ــذه املعلوم ــاغ ه ــا وإب ــار عنه ــن اإلخط ــي يمك ــراض الت ــد األم ــتغرق يف حتدي ــت املس ــر الوق ــم ويوف ــاعد يف أعامهل ــأنه أن يس ش

ع إجــراء مزيــد مــن العمــل لتقييــم النظــام والنظــر يف تطبيــق نــامذج ســحابية يف ســياقات أخــرى. وُيشــجَّ

ABSTRACT Collection of real-time, standardized data remains a challenge for public health surveillance systems. The use of 
mobile information technology may facilitate this. A national case-based public health surveillance system was introduced 
in Jordan in 2015 using mobile tablets and an online framework. After training on the system, users were surveyed about 
their perceptions of it. Of 596 participants attending the training, 580 (97.3%) completed the survey. The majority of users 
were nurses (58.5%). Overall perceptions of the system were highly positive across 5 areas of functionality (standardized case 
definitions, clinical guidance on signs and symptoms, risk factors and laboratory guidance, SMS and Email alerts for notifiable 
diseases, one-hour reporting of information via an online framework). In all areas, over 80% of participants thought the 
system would help their work and would save time in identifying notifiable diseases and reporting this information centrally. 
Further work is encouraged to evaluate the system and consider the application of cloud-based models in other settings.
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Introduction

Public health surveillance is the ongo-
ing, systematic assessment of the health 
of a community, based on the collec-
tion, interpretation and use of health 
data and information (1). Surveillance 
programmes often rely on multiple 
layers of reporting structure from the 
facility to central level, which can result 
in delays in data collection, analysis 
and reporting, particularly in insecure 
and inaccessible areas (2). Adoption 
of standardized case definitions and 
guidelines for accurate diagnosis also 
remains a challenge for public health 
surveillance systems (3,4).

Technological innovations within 
public health surveillance, including 
the use of mobile information tech-
nology, may help enable standardized 
data to be collected in real-time, and 
several advantages have been reported 
that could help to inform and improve 
decision-making for surveillance (5,6). 
Electronic data collection has been pro-
posed as a solution to many challenges 
faced by paper-based surveillance and is 
increasingly being adopted in a number 
of public health programmes (7–9).

An innovative national programme 
of public health surveillance is being 
implemented across Jordan, in partner-
ship with the Ministry of Health and the 
World Health Organization, to moni-
tor the epidemiology of priority public 
health diseases, conditions and events 
(10). The programme utilizes mobile 
information technology to enable re-
porting of information in real-time from 
primary and secondary care facilities 
across the country. Mobile tablets are 
used by health workers during the con-
sultation with the patient to provide 
case-based reporting of disease which is 
coded in a structured manner according 
to the International Classification of 
Diseases (ICD-10) (11).

The public health surveillance sys-
tem was approved for use in Jordan by 
the Ministry of Health and adheres to 

national surveillance standards and case 
definitions. It was built using free, open 
source software and builds on common 
platforms and previous work. The sys-
tem uses a cloud-based model, meaning 
the server and data are hosted centrally 
by the Ministry of Health, which re-
moves the need for local clinic infra-
structure and enhances data access and 
sharing at different levels of the health 
system. A total of 55 communicable 
diseases, 7 noncommunicable diseases 
and 12 mental health conditions are 
currently included in the surveillance 
system (12).

National scale-up and implementa-
tion of the public health surveillance 
system in Jordan took place in a phased 
manner between April and September 
2015, following pilot project implemen-
tation between May and December 
2014 (13). A total of 297 primary and 
secondary care facilities are included in 
the system, using a total of 439 mobile 
tablets, across all 14 governorates of the 
country. All facilities received a half-day 
training on the use of mobile tablets and 
appropriate techniques for case-based 
reporting.

This paper reports on the percep-
tions of the users about the usefulness 
of various aspects of the system to help 
their work.

Methods

User survey
A survey of users of the public health 
surveillance system was completed 
immediately following each training 
to evaluate perceptions of use of the 
system by health care workers. A total 
of 596 participants attended training 
during the national scale-up and all were 
invited to participate in the survey. A 
total of 580 (97.3%) participants com-
pleted the survey.

Survey questions
Two domains of questions were chosen 
for inclusion within the survey following 

working group discussion with users as 
well as with Ministry of Health direc-
torates of communicable disease, non-
communicable disease and information 
technology. The domains covered the 
principle utilities of the system, namely 
clinical decision support (providing a 
standardized case definition for each 
disease, clinical guidance on signs and 
symptoms, risk factors and laboratory 
guidance) and improved reporting and 
response (SMS and Email alerts for 
notifiable diseases, reporting of infor-
mation within 1 hour via an online 
framework).

Data collection
The survey was available in Arabic and 
English, designed in extended mark-
up language (XML) and uploaded to 
tablets. Each form was programmed for 
the Open Data Kit (ODK) (14) ap-
plication and skip logic algorithms were 
used. The survey was self-administered 
by the user on the tablet following each 
training. Data were sent to a central 
server where they were subsequently 
downloaded for analysis.

Statistical analysis
Only anonymized survey data were 
used in the study analysis. All data were 
analysed using STATA, version 13.1.

Ethics statement
This was an emergency public health 
programme designed to increase moni-
toring in key public health diseases, 
conditions and events in Jordan, in line 
with goals set by the Ministry of Health 
in Jordan. It thus did not require institu-
tional review board and ethical approv-
als. All data were anonymized prior to 
analysis. The study was approved by the 
Director of Primary Care and Public 
Health, Ministry of Health, Jordan.

Results

A total of 580 users of the public health 
surveillance system were surveyed 
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between 1 April 2015 and 30 April 
2016. The majority of users surveyed 
were nurses and worked across all 14 
governorates of the country (Table 
1). The remaining users were doctors, 
data/medical records clerks or other 
categories (including laboratory techni-
cians, administrative assistants and facil-
ity managers). The largest proportion of 
respondents worked in comprehensive 
care facilities (47.8%), followed by 
primary health care facilities (36.4%) 
and hospitals (9.5%). The remaining 
facilities (categorized as other) included 
influenza sentinel sites, correctional fa-
cilities and laboratories (Table 1).

The majority of users across all cat-
egories of health worker thought the 
system would help their work by provid-
ing: a standardized case definition for 
each disease (93.5%); clinical guidance 
on signs and symptoms, risk factors 
and laboratory guidance (89.7%); SMS 
and Email alerts for notifiable diseases 
(80.7%); and reporting of information 
within 1 hour via an online framework 
(90.2%). The majority of users thought 
the system would save time in identi-
fying notifiable diseases (92.6%) and 
in reporting this information centrally 
(92.9%) (Table 2).

Discussion

A cloud-based public health surveillance 
system was implemented in Jordan 
using mobile information technology 
and an online framework. User percep-
tions of the system were very positive 
in regard to providing: a standardized 
case definition for each disease; clinical 
guidance on signs and symptoms, risk 
factors and laboratory guidance; SMS 
and Email alerts for notifiable diseases; 
and reporting of information within 1 
hour via an online framework. Users 
also thought that the system would save 
time in identifying notifiable diseases 
and in reporting this information cen-
trally.

No significant differences in user 
perceptions were recorded according 
to user type or facility type (data not 
reported; available on request). It was 
noted in comments at the end of the 
survey that some questions were not 
relevant for particular users, for example 
those working in noncommunicable 
diseases and mental health did not use 
SMS or email alerts (these alerts are 
generated only for certain notifiable 
communicable diseases and so are not 
relevant for noncommunicable disease 
and mental health focal points). A 
lower proportion of these respondents 
therefore reported this domain was 
relevant to their area of work. More 

specific questions are recommended for 
individual user groups in future surveys.

Several methodological limita-
tions of the study are acknowledged. 
The analyses presented may be subject 
to respondent bias, which may over-
estimate the positive user perceptions of 
the public health surveillance system. In 
addition, the sample size was not suffi-
ciently powered to provide statistically 
significant results for individual user 
groups (doctors, nurses, data clerks).

Further surveys will be conducted 
after 1 and 2 years to determine if highly 
positive perceptions of the usefulness of 
the system are sustained. Further data 
collection and analysis will also facilitate 

Table 1 Position and location of users surveyed for the public health surveillance 
system in Jordan

Position and location of users No. (n = 580) %

Position

Data clerk 36 6.2

Doctor 97 16.7

Nurse 339 58.5

Laboratory technician 72 12.4

Other 1 36 6.2

Facility

Primary health facility 211 36.4

Comprehensive care centre 277 47.8

Hospital 55 9.5

Other 2 37 6.3

Governorate

Ajloun 35 6.0

Amman 95 16.4

Aqaba 18 3.1

Balqa 28 4.8

Irbid 124 21.4

Jerash 24 4.1

Karak 47 8.1

Ma'an 21 3.6

Madaba 11 1.9

Mafraq 54 9.3

Petra 3 0.5

Ramtha 31 5.3

Tafeileh 34 5.9

Zarqa 55 9.5
1Administrative assistants and facility managers. 
2Influenza sentinel sites, correctional facilities and laboratories.
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reporting within the consultation, 
including the application of clinical 
decision support to improve the 
quality of diagnosis and clinical care. 
Adoption of mobile technology for 
public health surveillance in other 
countries and settings would need 
to take into account the mobile data 
network infrastructure as well as lo-
cal guidelines on data management 
and security.

Acknowledgements

We thank all clinic staff, data clerks, 
nurses and doctors who worked on the 
project and who contribute to the ongo-
ing surveillance system in Jordan. We 
also thank the WHO Jordan Country 
Office for support in the organization 
and administration of the national train-
ing.
Funding: None.
Competing interests: None declared.

a more detailed understanding of 
the burden of disease among host 
communities and displaced popu-
lations in Jordan. Further work is 
encouraged to compare the cloud-
based public  health survei l lance 
model with traditional public health 
surveil lance systems and to con-
sider the application of cloud-based 
models in other settings.  Further 
studies are also encouraged to con-
sider the implications of case-based 

Table 2 Perceptions of use of the public health surveillance system in Jordan

Question Data clerk Doctor Nurse Public health Total

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

Total surveyed 36 (100) 97 (100) 339 (95.3) 72 (100) 580 (100)

Do you think the system will help your work by providing:

A standard case definition for each disease?

No 1 (2.8) 9 (9.3) 16 (4.7) 7 (9.7) 38 (6.6)

Yes 35 (97.2) 88 (90.7) 323 (95.3) 65 (90.3) 542 (93.4)

Clinical guidance on signs and symptoms, 
risk factors and laboratory guidance?

No 3 (8.3) 8 (8.2) 34 (10.0) 8 (11.1) 60 (10.3)

Yes 33 (91.7) 89 (91.8) 305 (90.0) 64 (89.9) 520 (89.7)

SMS and Email alerts for notifiable 
diseases?

No 7 (19.4) 17 (17.5) 62 (18.3) 12 (16.7) 112 (19.3)

Yes 29 (80.6) 80 (82.5) 277 (81.7) 60 (83.3) 468 (80.7)

Information online within 1 hour?

No 0 (0) 8 (8.3) 29 (8.6) 7 (9.7) 57 (9.8)

Yes 100 (100) 89 (91.8) 310 (91.5) 65 (90.3) 523 (90.2)

Do you think the system will save you time in:

Identifying notifiable diseases?

No 1 (2.8) 11 (11.3) 18 (5.3) 4 (5.6) 43 (7.4)

Yes 35 (97.2) 86 (88.7) 321 (94.7) 68 (94.4) 537 (92.6)

Reporting notifiable diseases?

No 1 (2.8) 11 (11.3) 17 (5.0) 3 (4.2) 41 (7.1)

Yes 35 (97.2) 86 (88.7) 322 (95.0) 69 (95.8) 539 (92.9)
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Short communication

Knowledge and awareness of radiation hazards 
among Palestinian radio technologists
Ahmed Hamarsheh 1 and Ahmad Amro 2

Connaissances et prise de conscience des techniciens en radiologie palestiniens en matière de risques 
découlant de l’exposition aux rayonnements 

RÉSUMÉ La présente étude couvrait 94,4 % des techniciens en radiologie palestiniens. La moyenne générale 
de réponses correctes pour les questions sur les connaissances et la prise de conscience était de 26,4 %. Le 
pourcentage des réponses correctes pour les questions examinant la connaissance du principe ALARA (As Low 
As Reasonably Achievable en anglais ou principe d'optimisation) et de l’effet d’hormèse étaient respectivement 
de 66,5 % et de 17,2 %. Les techniciens en radiologie ayant un niveau d’éducation plus élevé et une expérience 
de travail de moins de cinq ans ont montré un niveau de connaissances significativement plus élevé. Les 
organes les plus sensibles aux radiations ont été correctement identifiés comme étant les poumons et l’estomac 
respectivement par 6,9 % et 4,9 % des techniciens tandis que 2,5 % ont correctement identifié les gonades 
comme étant l’autre organe le plus sensible aux radiations. On observe un déficit grave de connaissances et 
de prise de conscience parmi les techniciens en radiologie palestiniens, pouvant exposer les patients à des 
doses inutiles de  rayonnements ionisants. Ceci reflète le besoin d’une formation obligatoire et d’une éducation 
portant sur la protection contre les rayonnements dans tous les établissements de soins de santé en Palestine.

تقييــم املعلومــات والوعــي لــدى تكنولوجيــي األشــعة الفلســطينين بمخاطــر وأرضار اإلشــعاعات النامجــة عــن اإلشــعاع: 
دراســة مقطعيــة

أمحد محارشة، أمحد عمرو

ــعاعات  ــر وأرضار اإلش ــطينين بمخاط ــعة الفلس ــي األش ــدى تكونولوجي ــة ل ــات واملعرف ــتويات املعلوم ــم مس ــة لتقيي ــذه الدراس ــة: ه اخلالص
ــات  ــام لإلجاب ــط الع ــطن. كان املتوس ــعة يف فلس ــي األش ــوع تكنولوجي ــن جمم ــة 94.4% م ــم دراس ــعاعية. ت ــات اإلش ــن الفحوص ــة ع النامج
الصحيحــة ألســئلة املعلومــات والوعــي 26.4%. وكانــت النســبة املئويــة لإلجابــات الصحيحــة التــي دلــت عــى معرفــة التكنولوجيــن بنظريــة 
األالرا واهلارموســيس 66.5% و17.2% عــى التــوايل. ووجــدت الدراســة مســتويات أعــى مــن املعلومــات والوعــي لــدى التكنولوجيــن ذوي 
املســتوى األعــى مــن التعليــم والذيــن لدهيــم أقــل مــن مخــس ســنوات مــن اخلــرة يف جمــال العمــل. وتــم حتديــد األعضــاء األكثــر حساســية 
ــزام  ــايل: الرئتــن 6.9%، املعــدة 4.9% والغــدد التناســلية 2.5% وتــم الكشــف عــن أن الت ــر باإلشــعاعات بشــكل صحيــح عــى النحــو الت للتأث
أفضــل بقواعــد الســامة لــدى تكنولوجيــي األشــعة العاملــن يف املؤسســات واملستشــفيات الفلســطينية غــر احلكوميــة. وتكشــف هــذه النتائــج 
ــر  ــات غ ــرىض إىل جرع ــض امل ــأنه تعري ــن ش ــذي م ــطينين وال ــعة الفلس ــي األش ــدى تكنولوجي ــي ل ــات والوع ــر يف املعلوم ــص كب ــن نق ع
رضوريــة مــن األشــعة املؤينــة. يعكــس هــذا احلاجــة إىل التدريــب اإللزامــي والتعليــم املســتمر حــول احلاميــة مــن اإلشــعاع يف مجيــع مؤسســات 

ــة الفلســطينية. ــة الصحي الرعاي

ABSTRACT This study investigated 94.4% of Palestinian radio technologists and the mean percentage of correct 
answers for knowledge and awareness questions was 26.4%. The percentage of correct answers for questions 
testing knowledge of the ALARA (As Low As Reasonably Achievable) principle and hormesis hypothesis was 
66.5% and 17.2%, respectively. Radio technologists with education level higher than bachelor degree and < 5 
years' work experience showed a significantly higher level of knowledge. The most radiosensitive organs were 
correctly identified as the lungs and stomach by 6.9% and 4.9%, respectively, and 2.5% correctly identified 
the gonads as the next most radiosensitive organ. There was a serious deficit in knowledge and awareness of 
radiation hazards among Palestinian radio technologists, which may expose patients to unnecessary doses of 
ionizing radiation. This indicates the need for mandatory training and education about radiation protection in all 
Palestinian healthcare institutions.

https://doi.org/10.26719/2017.23.8.576

Book 23-08.indb   576 10/30/2017   10:52:48 AM



 املجلد الثالث و العرشوناملجلة الصحية لرشق املتوسط
العدد الثامن

577

Introduction

Medical imaging procedures involving 
the use of ionizing radiation are associ-
ated with potentially harmful biological 
effects, especially after long-term expo-
sure or high doses of radiation (1–3). 
Detrimental health effects, such as 
cancer or genetic defects, resulting from 
exposure to any dose of radiation have 
been described in the linear-no-thresh-
old hypothesis (4). The application of 
this hypothesis in practice is the ALARA 
principle (As Low As Reasonably 
Achievable), which aims to minimize 
radiation dose and the release of ra-
dioactive materials (5). Conversely, the 
radiation hormesis hypothesis assumes 
that adaptive/protective mechanisms 
are stimulated by low-dose radiation 
and prevent spontaneous and toxicant-
related cancers, as well as other adverse 
health effects (6-8).

In the West Bank and East Jeru-
salem, 437 medical imaging units op-
erated by 370 radio technologists are 
registered by the Palestinian Ministry 
of Health and the Palestinian Medical 
Imaging Association. A previous study 
has shown poor knowledge and aware-
ness of the potential hazards associated 
with radiological examinations among 
Palestinian physicians (9). However, 
knowledge and awareness of these haz-
ards among Palestinian radio technolo-
gists has thus far not been investigated.

In this study, we assessed the level 
of knowledge and awareness among 
Palestinian radio technologists working 
in Central Palestinian hospitals about 
the radiation hazards, possible risks 
caused by radiological examinations, 
and knowledge and attitudes toward 
the ALARA principle and hormesis 
hypothesis.

Methods

We conducted a cross-sectional study 
in the West Bank and East Jerusalem 
among radio technologists working in 

11 governmental and 9 nongovernmen-
tal Palestinian hospitals. The selected 
hospitals are all main healthcare provid-
ers and have 67% of the total number of 
beds (n = 2181) in the study area. We 
investigated 215 radio technologists 
who were working in these hospitals, 
which comprised 65% of the registered 
radio technologists in the West Bank 
and East Jerusalem (10).

A self-administered questionnaire 
consisting of 2 sections was developed. 
The first section assessed the following 
sociodemographic variables: work-
place, gender, level of education, years of 
experience in practice, and the country 
and university in which they gradu-
ated. The second section consisted 
of 27 questions assessing the level of 
knowledge and awareness of radiation 
hazards. All questions were multiple 
choice with 4–8 possible answers. The 
questionnaire was based on previously 
published research (11–16).

Cronbach’s α was calculated to as-
sess the reliability of the questionnaire 
using SPSS for Windows version 22.0 
and was found to be 0.82. In addition, 

a committee of 4 experts in radiology 
and ionizing radiation and a focus group 
of 20 radio technologists agreed that 
the questionnaire was valid. Data col-
lection was during July–August 2015. 
Data were managed and analysed using 
SPSS for Windows version 22.0. We 
performed descriptive analysis using 
frequencies and percentages. The χ2 and 
Fisher’s exact tests were used where ap-
plicable. Level of statistical significance 
was set at P < 0.05.

The study was revised and ap-
proved by the Ethics Committee at Al-
Makassed Hospital in East Jerusalem.

Results

Out of 215 radio technologists, 203 
(94.4%) returned completed question-
naires (Table 1). One hundred and 
nineteen (58.6%) participants worked 
in governmental hospitals and 84 
(41.4%) in nongovernmental hospitals. 
Most of the radio technologists were 
male (83.3%), had bachelor degrees in 
medical imaging programmes (71.9%) 

Table 1 Descriptive data for radio technologists working in 20 hospitals in West 
Bank and East Jerusalem

Workplace n = 203 %

Governmental 119 58.6

Nongovernmental 84 41.4

Gender

Male 169 83.3

Female 34 16.7

Education

Diploma 37 18.3

Bachelor 146 71.8

Higher than bachelor degree 20 9.9

Country of graduation

Palestine 158 77.8

Arab countries 27 13.3

Foreign countries 18 8.9

Years of experience

< 5 62 30.5

5–10 46 22.7

10–20 42 20.7

> 20 53 26.1

Book 23-08.indb   577 10/30/2017   10:52:48 AM



EMHJ • Vol. 23 No. 8 • 2017 Eastern Mediterranean Health Journal
La Revue de Santé de la Méditerranée orientale

578

and had graduated from Palestinian 
universities (77.8%). Their work experi-
ence ranged from < 5 years (30.5%) to 
> 20 years (26.1%). The overall mean 
percentage of correct answers for the 
knowledge and awareness questions 
was 26.4%. However, 6 questions were 
answered correctly by ≤ 10% of the 
participants.

One hundred and thirty-five 
(66.5%) and 35 (17.2%) radio tech-
nologists were aware of the ALARA 
principle and the hormesis hypothesis, 
respectively. However, participants with 
a level of education higher than bachelor 
degree had a significantly higher level of 
knowledge about radiation risks (P = 
0.001). Participants with < 5 years work 
experience had a significantly higher 
level of knowledge (P = 0.005). Ninety-
six (47.3%) participants had attended at 
least 1 course or lecture at their work-
places and 91 (44.8%) were aware of 
any published articles concerning the 
radiation hazards. Moreover, 65 (32%) 
answered correctly that multislice com-
puted tomography (CT) scanners de-
livered a higher radiation dose than the 
single-slice helical scanners. Significant 
differences were seen among respond-
ents based on their level of education 
(2 years diploma, bachelor degree, and 
higher than bachelor degree); more 
correct answers were given by those 
who had a higher level of education 

(55%) (n=11), followed by diploma 
(37.8%) (n=14) and bachelor degree 
(27.6%) (n=40). A significantly higher 
number of correct answers was given 
by those who graduated from Al-Quds 
University, Jerusalem 14/20 (70%; P = 
0.003) and radio technologists working 
in nongovernmental hospitals 15/20 
(75%; P = 0.001).

Radio technologists were asked 
about the percentage of ionizing ra-
diation to which the public is exposed 
from medical applications. The cor-
rect answer was given by 59 (29.1%) 
of the respondents. Furthermore, only 
20 (9.9%) participants answered cor-
rectly that there was in fact no dose limit 
defined for patients. Participants were 
asked about the International Com-
mission on Radiological Protection 
(ICRP) recommendations that define 
professional responsibility for protect-
ing patients from unnecessary radiation 
doses. Eighty-nine (43.8%) participants 
knew that these recommendations 
forbid unjustified exposure to ionizing 
radiation and place the responsibility for 
protecting patients from unnecessary 
radiation doses on both the prescribing 
physician and the radio technologists. 
Moreover, 63 (31%) of the participants 
correctly answered that maximizing the 
distance from the radiation source was 
the most effective method of radiation 
protection.

We assessed the knowledge of radio 
technologists about sensitivity of organs 
to ionizing radiation, taking into con-
sideration the tissue weighting factors 
according to ICRP 103 (17). The most 
radiosensitive organs were correctly 
identified as the lungs and stomach by 
14 (6.9%) and 10 (4.9%), respectively. 
The gonads were correctly identified 
as the next most radiosensitive organ 
by 5 (2.5%). The bladder and liver were 
correctly identified as the third most 
radiosensitive organ by 46 (22.7%) and 
53 (26.1%), respectively.

Knowledge of chest X-ray equiva-
lents for each type of radiological exami-
nation was assessed (Table 2). Only 14 
(6.9%) participants knew that the radia-
tion dose from one lumbar spine X-ray 
equalled that from 65 posterior anterior 
chest X-rays. Moreover, 85 (41.9%) and 
15 (7.4%) participants knew that each 
radiation dose from one abdominal CT 
scan and each from one barium enema, 
respectively, was equal to that from > 
250 chest X-rays.

One hundred and nine (53.7%) 
radio technologists reported that they 
never used gonad shielding for children 
during X-ray examination. One hun-
dred and nineteen (58.6%) participants 
reported that they often requested a 
consent form before performing an X-
ray examination on pregnant women. 

Table 2 Radio technologists’ knowledge of radiation exposure measured in chest X-ray equivalents for each type of 
radiological examination

No. of chest X-ray equivalents Lumber spine X-ray Abdominal CT scan Barium enema

n (%) n (%) n (%)

10 114 (56.2) 1 (0.5) 7 (3.4)

35 41 (20.2) 5 (2.5) 55 (27.1)

65 14a (6.9) 25 (12.3) 26 (12.8)

120 7 (3.4) 30 (14.8) 42 (20.7)

250 3 (1.5) 38 (18.1) 21 (10.3)

> 250 5 (2.5) 85a (41.9) 15a (7.4)

Don’t know 19 (9.4) 19 (9.4) 37 (18.2)

aCorrect answers to the question about the amount of radiation exposure in selected radiological examinations measured in single frontal posterior anterior chest X-ray 
equivalents. One lumbar spine X-ray is equal to that of 65 chest X-rays; each abdominal CT scan and each barium enema is equal to that of > 250 chest X-rays. The 
remaining answers were incorrect.
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journals and resources should be made 
available.

Identification of children as the most 
radiosensitive age group may reflect 
awareness that children are in a dynamic 
state of growth, and are therefore more 
sensitive to environmental hazards than 
adults are (12). Radio technologists 
should be aware of the ALARA princi-
ple and aim to minimize each patient’s 
dose when conducting any radiological 
examination. These findings highlight 
the need to increase awareness among 
Palestinian radio technologists about 
the dose limits in ICRP guidelines and 
the need to protect patients from ra-
diation hazards. This can be achieved 
by educating radio technologists and 
clarifying for them the meaning of the 
ALARA principle.

Radio technologists should have the 
ability to compare radiation doses as-
sociated with different medical imaging 
modalities and to express the effective 
doses in terms of chest X-ray equivalent 
units. This has proven useful in helping 
patients and their families understand 
the relative risks of radiation (5, 21, 22, 
23). We reported an unacceptable level 
of knowledge about X-ray equivalent 
units among our study participants. 
These results could be related to the 
training and academic curricula in Pal-
estinian medical imaging schools, which 
do not focus on teaching about the 
universal communication skills needed 
to explain radiation risks. These skills 
are recommended by many radiation 

protection bodies worldwide. However, 
our study was limited to the Palestinian 
central hospitals, hence generalization 
of the findings to other health settings 
may be limited. 

In conclusion, the results of our 
study reflect a serious deficit in the 
knowledge and awareness of radiation 
hazards among radio technologists in 
Palestine. This suggests that there is a 
need for regular training and workshops 
in hospitals, which take into considera-
tion the frequent changes in the available 
biological and physical information and 
radiation safety standards. Moreover, a 
legal framework is needed that outlines 
the responsibilities of prescribers and ra-
dio technologists in protecting patients 
and to ensure that patients are treated 
safely. Further research is required to 
assess the level of knowledge about the 
hazards of radiation among final year 
medical imaging students and among 
other health professionals.
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Participants working in nongovern-
mental hospitals showed a significantly 
better rate of requesting these consent 
forms (P = 0.003). Eighty-eight (43.3%) 
participants outlined all of the risks 
and benefits of X-ray examinations to 
the patients and their families and 95 
(46.8%) reported that patients and their 
families rarely requested information 
about radiation doses and risks.

To assess their attitude toward ra-
diation risks, the radio technologists 
were asked if they thought that there 
was a proven increase in lifetime risk of 
developing cancer attributed to differ-
ent types of radiological examinations, 
including routine X-ray, fluoroscopy 
and CT scans (Table 3).

One hundred and sixty-seven 
(82.3%) radio technologists correctly 
identified children as the age group 
most sensitive to ionizing radiation. 
Moreover, 179 (88.2%) participants 
indicated the need for radiation protec-
tion officers in Palestinian hospitals.

Discussion

The results of the current study indicate 
a lack of knowledge and awareness 
among Palestinian radio technologists 
regarding the possible risks of radiologi-
cal examinations. This was not surprising 
since studies in many other countries 
have indicated similar results among 
radio technologists and other health 
professionals (11–13, 15, 18–20).

Although 47.3% of participants at-
tended at least 1 course or lecture on 
radiation hazards in their workplaces, 
their level of knowledge was not sig-
nificantly better than those who had 
not. Institutionalized training on ra-
diation hazards and protection for all 
Palestinian health professionals should 
be regularly provided. Moreover, we 
recommend that access to electronic 

Table 3 Radio technologists response to excess lifetime cancer risk attributed to 
radiological examinations

Risk of cancer Yes No

n % n %

Routine X-ray 102 50.2 101 49.8

Fluoroscopy 67 33 136 67

CT scan 158 77.8 45 22.2
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WHO events addressing public health priorities

Haemovigilance is a continuous process of data collection 
and analysis of transfusion-related adverse events and reac-
tions in order to investigate their causes and outcomes, and 
prevent their occurrence or recurrence. A haemovigilance 
system is an integral part of quality management in a blood 
system and is required for the continual improvement of 
the quality and safety of blood products and the transfusion 
process. The establishment of a haemovigilance system 
involves all relevant stakeholders and should be coordinated 
between the national blood programme under the ministry of 
health, blood services, hospital clinical units and transfusion 
laboratories, hospital transfusion committees, professional 
bodies, public health institutions, regulatory agencies and 
other stakeholders. 

In the World Health Organization (WHO) Eastern 
Mediterranean Region (EMR), only 10 countries report 
having protocols for reporting adverse transfusion events 
and for post-transfusion management of patients (1). WHO 
and its partners, including the Arab Hemovigilance Net-
work (AHN), International Society of Blood Transfusion 
(ISBT), International Haemovigilance Network (IHN) and 
American Association of Blood Banks (AABB) promote the 
establishment and strengthening of haemovigilance systems 
in the Region. 

In order to strengthen haemovigilance in the Region, 
the WHO Regional Office for the Eastern Mediterranean 
(WHO/EMRO) convened a regional consultation on 
haemovigilance from 4 to 5 December,

 2016 in Amman, Jordan. The objectives of the consulta-
tion were to: 

• highlight the importance of national haemovigilance sys-
tems for the continual improvement of the quality and safety 
of blood products and the transfusion process;

• review the status, successes and challenges of establishing 
and/or strengthening national haemovigilance systems;

• introduce the WHO guide to establishing a national hae-
movigilance system; and 

• develop recommendations and priorities for action for 
establishing and/or strengthening national haemovigilance 
systems.
Representatives from Afghanistan, Bahrain, Islamic Re-

public of Iran, Iraq, Jordan, Kuwait, Lebanon, Libya, Morocco, 

Pakistan, Palestine, Qatar, Saudi Arabia, Somalia, Sudan, Syrian 
Arab Republic, Tunisia and United Arab Emirates attended the 
consultation. Participants also included experts from Islamic 
Republic of Iran, Luxembourg, Pakistan, Saudi Arabia, Tunisia 
and United Arab Emirates, and representatives of international 
and regional organizations including AHN, ISBT, IHN and 
AABB, as well as staff from WHO headquarters and WHO/
EMRO. 

Since 1975, WHO has passed a number of resolutions and 
decisions pertaining to blood safety and haemovigilance. WHO 
global strategy for the safety and availability of blood transfu-
sion identifies haemovigilance as a cornerstone; however, until 
recently, haemovigilance has not received adequate attention. 
Only 79 (out of 175) countries report existence of a national hae-
movigilance system (2). WHO convened a global consultation 
on haemovigilance in 2012, which came up with recommenda-
tions and priorities for action to establish and strengthen hae-
movigilance systems as part of overall quality systems in blood 
transfusion. This led to the development of an aide-memoire and 
a guidance document on establishing national haemovigilance 
systems (3). 

Country presentations  reflected on status
haemovigilance at different levels, as follows: 

• In Egypt, haemovigilance is not organized at the national 
level. The quality management system, which is implement-
ed at a narrow scale, includes traceability of blood products. 

• In the Islamic Republic of Iran, a national haemovigilance 
system was established in 2009 and has been expanded 
to 701 hospitals. Provincial and national offices have been 
established for donor haemovigilance. 

• In Morocco, haemovigilance work was initiated in 1995 
and reporting became mandatory in 2005. Currently, the 
country has a national haemovigilance system under the 
Ministry of Public Health; however, reporting of reactions 
has decreased over the years. 

• In Pakistan, haemovigilance is a relatively new concept. Regu-
latory authorities are being strengthened and haemovigilance 
data (generated from individual large centres) have been 
presented at regional and international forums. 

• In Qatar, haemovigilance work was initiated in early 2016, but 
not at the national level. 

Regional consultation on haemovigilance1

1 This report is extracted from the Summary report on the Regional Consultation on Haemovigilance, Amman, Jordan, 5–4 December 
2016 (http://apps.who.int/iris/bitstream/1/254703/10665/IC_Meet_Rep_2017_EN_19555.pdf, accessed 1 August 2017).

https://doi.org/10.26719/2017.23.8.581
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• In Saudi Arabia, haemovigilance work started after the WHO 
Global Consultation in Dubai 2012 (3). An electronic hae-
movigilance website  was established since 2014, covering all 
blood centres and hospitals under the Ministry of Health. Re-
porting is mandatory for all blood centres under the Ministry of 
Health, but is not anonymous. 

• In Tunisia, the regulatory aspects of haemovigilance is well es-
tablished; however, the notification rate is still low, i.e. below 0.7 
adverse events for 1000 units of blood components transfused. 
The blood programme requires sensitization and awareness of 
clinicians at a larger scale. 

• In the United Arab Emirates, all hospital-based blood banks 
have reported donor haemovigilance data on a monthly 
basis since 2011. However, the recipient haemovigilance 
system is in its infancy and needs a well-structured system 
for reporting and analysing data. 
Participants identified, discussed and agreed on recom-

mendations and priorities for action for the implementation 
of haemovigilance systems across national blood transfusion 
services in the Region. These recommendations and priori-
ties for action are directed to blood centres, hospitals, national 
blood services, ministries of health, international partners and 
WHO, as well as participants of the regional consultation.

Recommendations

At blood centre and blood service level

1. In the absence of a national haemovigilance programme, 
implementing a donor vigilance system to ensure adequate 
donor care.

2. Establishing mechanisms for liaison with hospitals, hospital 
blood banks, hospital transfusion laboratories and hospital 
transfusion committees. 

3. Integrating haemovigilance into quality management sys-
tems.

At hospital level

1. Establishing a system for implementing and monitoring the 
use of guidelines on appropriate clinical use of blood and 
blood products.

2. Establishing and maintaining a hospital transfusion commit-
tee to develop a system to collect, analyse, use and dissemi-
nate data on recipient adverse events.

3.  Setting up a mechanism for providing awareness, training 
and education on haemovigilance and transfusion safety to 
all appropriate staff.

4. Designating / appointing a haemovigilance officer in hospitals 
where blood transfusion is performed, with clearly defined 
responsibilities for safe transfusion practice including haemov-
igilance.

5. Establishing mechanisms for external liaison with supplying 
blood centres and blood services, and for internal coopera-
tion with hospital blood banks, transfusion laboratories and 
transfusion committee(s), with clear channels of commu-
nication.

At national level

1. Recognizing that haemovigilance is essential for quality and 
safety of blood donation and transfusion practice.

2. Including both donor and recipient haemovigilance in the 
national blood policy. 

3. Maintaining a national haemovigilance system covering the 
entire blood chain including donors, recipients, processes and 
products.

4. Advocating, guaranteeing and assuring a non-punitive en-
vironment during the development and maintenance of a 
haemovigilance system.

5. Providing necessary and sustainable financial and human 
resources for effective implementation of a haemovigilance 
system.

6. Defining the roles and responsibilities for haemovigilance 
between blood centres/blood services and hospitals, and main-
taining clear channels of communication.

7. Using IHN/ISBT/AABB standard definitions, and using 
reporting forms that are in line with these consensus defini-
tions. 

At regional level

1. Advocating for establishment of national haemovigilance 
systems based on mandatory reporting of donor and recipi-
ent adverse events.

2. Supporting countries planning to establish a national hae-
movigilance system.

3. Organizing regional and national training events on hae-
movigilance as part of quality management training.

4. Promoting and facilitating regional collaboration and net-
working.

5. Promoting  recognition of blood transfusion services as an 
identifiable unit separate from laboratory services.

6. Promoting the benefits of sharing and analysis of data across 
countries.

At global level

1. Urging countries to plan and implement a national hae-
movigilance system as per WHO guidance published in 
2016 (4).

2. Adopting an addendum to the WHO guidance document 
listing internationally agreed definitions (IHN/ISBT/
AABB).
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3. Requesting IHN, ISBT and AABB to establish a joint working 
group to determine whether current consensus definitions are 
suitable for developing countries and, if necessary, develop a 
compatible simplified set of definitions.

4. Updating the quality management training modules for 
blood transfusion services with respect to haemovigilance, 
with particular emphasis on traceability and look-back 
activity.
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هى املجلة الرسمية التى تصدر عن املكتب اإلقليمى لرشق املتوسط بمنظمة الصحة العاملية. وهى منرب لتقديم السياسات 
واملبادرات اجلديدة ىف اخلدمات 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 
العاملية واألفراد  الصحة  املتعاونة مع منظمة  املعنية، واملراكز  املنظامت غري احلكومية  التعليمية، وكذا  املعاهد  الطبية وسائر 

املهتمني بالصحة ىف اإلقليم وخارجه.
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