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Editorial

The politics of health take centre stage in Geneva
Ala Alwan1

This month sees the holding of the 
sixty-seventh World Health Assem-
bly, which meets each year in Geneva. 

Member States, the Health Assembly 
is the highest governing body of the 
World Health Organization (WHO) 
and determines the policies of the 
Organization. 

Just some of the key public health 
issues on the agenda that will be of 
particular interest to the countries of 
the Eastern Mediterranean Region 
as they seek to advance the health of 
their people are hepatitis, noncom-
municable diseases, maternal, infant 
and young child nutrition, disability, 
violence, counterfeit medical prod-
ucts, access to essential medicines, 
palliative care, polio, antimicrobial 
drug resistance, and climate change 
and health. In recent years the 
Health Assembly has followed up 
closely on implementation of the 
WHO reform programme and this 
year will be no exception. Thus it 
will also consider how to improve 
its decision-making, a framework of 
engagement with non-State actors, 
follow-up on the financing dialogue 
initiated with Member States in 

and financing of WHO administra-
tive and management costs.

The Health Assembly is an im-
portant annual event in global health 
governance but it is not the only 
venue that shapes decision-making 
about health. Health itself is not an 
isolated discipline, but subject to 
a wide range of determinants. So 
the decisions that shape how health 

issues are addressed at global, re-
gional and national levels are subject 
also to decisions made in non-health 

statement on Health in All Policies 
called on governments to include 
health in all policies across all sectors 
of government and between govern-
ments. 

Health and health governance 
are also shaped by domestic and 
foreign policy concerns that are po-
litical and socioeconomic in nature. 
Many of the health challenges now 
facing both individual countries 
and the world in general, includ-
ing all those highlighted above, have 
critical political and socioeconomic 
dimensions that require political 
solutions, at both the domestic and 
international levels. The declara-

Public Health Emergency of Inter-
national Concern has implications 
for all countries in the Region, and 
beyond.  The current challenge to 
the eradication of polio, with the 
ban on immunization imposed by 
some groups and continuing attacks 
against health workers, is just one 
example where a political solution is 
needed. Technically, eradication has 
been proved feasible, but currently 
the global polio eradication pro-
gramme, together with the 25 years 
of financial and human investment 
that have been made in it, is in critical 
need of innovative approaches and 
political support.

Clearly,  there is increasing 
need for proactive health diplo-
macy. Health diplomacy refers to the 

negotiation processes that shape and 
manage the policy environment for 
health, both within countries and in 
the world at large. These processes 
take place in a variety of forums, na-
tional and international, and involve 
both State and non-State actors. The 
health sector is often not directly 
represented in discussions that in 
practice affect the health policy envi-
ronment and, ultimately, population 
health Therefore, interaction and 
coordination between health, for-
eign policy and other sectors at the 
domestic level is crucial. 

Earlier this month, WHO hosted 
the third regional seminar on health 
diplomacy in order to build capac-
ity in this important area, focusing 
on some of the current health chal-
lenges of priority and relevance to 
the Region, such as health security, 
noncommunicable diseases and 
antimicrobial resistance, and to raise 
awareness of the value of integrating 
concepts of health diplomacy into 
foreign policy. Participants included 
senior officials from ministries of for-
eign affairs and health, ambassadors, 
deans of diplomatic academies, re-
gional public health institutes, heads 
of parliamentary committees and 
other stakeholders. 

Health diplomacy is particularly 
important for the Region because 
many of the development issues its 
Member States face relate directly to 
health, and because it is dispropor-
tionately affected, compared with 
other regions, by manmade and hu-
manitarian crises. Political solutions 
are therefore of direct relevance, 

1Regional Director, World Health Organization Regional Office for the Eastern Mediterranean, Cairo, Egypt.
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while engagement of representatives 
of Member States in decision-mak-
ing processes on global health issues 
is equally important in protecting 
their interests. 

We have already started to see 
positive outcomes of the seminar, 

with several countries now commit-
ted to including health diplomacy 
in their training for diplomats. As the 
World Health Assembly proceeds, 
and as the United Nations contin-
ues with the consultation process 

I hope 

that the Member States of the Re-
gion will put more emphasis on the 
importance of health diplomacy in 
their negotiation preparations, in 
these and all areas that impact on 
health. 
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Risk of polio reintroduction to border regions of 
Islamic Republic of Iran: seroprevalence study of 
children with at least 5 doses of oral polio vaccine
S. Izadi,1 S. Shahmahmoodi,2 S.M. Zahraei,3 F. Dorostkar 2 and R. Majdzadeh 4

ABSTRACT Movements of populations from countries where polio has not been eradicated is a concern in the Islamic 
Republic of Iran. A cross-sectional, community-based study was implemented in 2010 in 2 districts in Sistan-va-Baluchestan 
Province near the south-east border. The aim was to determine the seroprevalence of antibodies in children aged 20 (± 
2) months who had received at least 5 doses of trivalent oral polio vaccine. Using cluster sampling, 365 children were 
enrolled for serological testing. Antibody titres 1:10 were considered positive. Seropositive rates for antibody against 
poliovirus serotypes 1, 2 and 3 were 94.1%, 96.7% and 78.3% respectively. The lowest seropositive rate was for antibody 
against polio serotype 3 (PV3) among boys (58.3%). Exclusive breastfeeding showed a direct relationship with antibody 
response to PV3 (OR = 2.0; 95% CI: 1.1–3.6). Improving community protection against PV3 is an urgent programme priority.

1Health Promotion Research Centre, School of Public Health, Zahedan University of Medical Sciences, Zahedan, Islamic Republic of Iran 
(Correspondence to S. Izadi: izadish@yahoo.com). 2Department of Virology; 4Department of Epidemiology, School of Public Health, Tehran 
University of Medical Sciences, Tehran, Islamic Republic of Iran. 3Centre for Communicable Disease Control, Ministry of Health and Medical 
Education, Tehran, Islamic Republic of Iran.

Received: 25/06/13; accepted: 18/12/13

 5 

2010

5 ± 20

365

10 1

3 78.3 2 96.7 1 94.1 
58.3 3

0.2

3 3.6 1.1 95

Risque de réintroduction de la poliomyélite dans les régions frontalières de la République islamique d'Iran : 
étude de la séroprévalence chez des enfants ayant reçu au moins cinq doses du vaccin antipoliomyélitique oral

RÉSUMÉ Les déplacements de population en provenance d'autres pays où la poliomyélite n'a pas été éradiquée 
représentent une préoccupation en République islamique d'Iran. Une étude transversale communautaire a été menée 
en 2010 dans deux districts de la province du Sistan-Balouchistan près de la frontière du sud-est. L'objectif était de 
déterminer la séroprévalence des anticorps chez des enfants âgés de 20 (± 2) mois qui avaient reçu au moins cinq doses 
du vaccin antipoliomyélitique oral trivalent. L'échantillonnage en grappes était la méthode utilisée ; 365 enfants ont 
été recrutés pour une analyse sérologique. Des titres d'anticorps supérieurs ou égaux à 1:10 étaient considérés comme 
positifs. Les taux de séropositivité pour les anticorps dirigés contre les sérotypes des poliovirus 1, 2 et 3 étaient de 
94,1 %, 96,7 % et 78,3 %, respectivement. Le taux de séropositivité le plus faible était celui correspondant aux anticorps 
contre le sérotype 3 du poliovirus chez les enfants de sexe masculin (58,3 %). L’allaitement au sein exclusif présentait 
un lien direct avec la réponse des anticorps au sérotype 3 du poliovirus (OR = 2,0 ; IC à 95 % : 1,1–3,6). Améliorer la 
protection de la communauté contre le sérotype 3 du poliovirus représente une priorité programmatique urgente.
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Introduction

The polio eradication programme 
was initiated by the World Health 

the Islamic Republic of Iran joined the 

years of high coverage of routine im-
munization, supplementary immuniza-
tion activities and watchful surveillance 
of acute flaccid paralysis (AFP), the 

nearby and neighbouring countries 
India was the most recent country 

reported cases and has been consid-

of Iran shares borders with Afghanistan 
and Pakistan, 2 of the 3 countries that 
have not yet been able to stop wild 
poliovirus circulation. Until polio has 
been eliminated in a country there is a 
sustained threat to all nearby countries, 
especially those which have common 
borders, as it was the case with China in 

lead to the occurrence of an outbreak 
-

poliovirus outbreak reported in the 
WHO Western Pacific Region since 

Continuous movement of people 
across borders, especially in the south-
east region of the Islamic Republic of 
Iran—which is less developed com-
pared with other parts of the coun-
try—has always been worrisome for 
the Iranian Ministry of Health. The last 
polio cases reported were 3 cases in 

Pakistan to Chabahar district in Sistan-
va-Baluchestan Province. Since then no 
other cases have been reported. Based 

-
cination coverage of oral polio vaccine 
(OPV) in the Province was about 97%, 
and the rate of non-polio AFP cases per 

was 2.5 (i.e. 25 non-polio AFP cases) 

against infiltration of the wild poliovirus 
from the other side of the border, this 
study was implemented in Sistan-va-
Baluchestan Province to determine 
the seroprevalence of antibodies to 
poliovirus in 20-month-old children 
vaccinated by at least 5 doses of trivalent 
OPV.

Methods

A cross-sectional, community-based 
study was implemented at the end of 

of Sistan-va-Baluchestan Province, Is-
lamic Republic of Iran. The field stage of 

simultaneously in both districts and 

protocol was reviewed and approved by 
the Committee for Medical Research 
Ethics of Zahedan University of Medi-
cal Sciences.

Background to the study

Iranian national immunization 
programme
Based on the Iranian national immuni-

month of age, all children must have 
received at least 5 doses of OPV, sched-

-
dren have to receive before school entry 

years. In addition, each year in Janu-
ary and again in February, all children 

to receive 2 additional supplementary 
doses during national immunization 
days. All OPV in Islamic Republic of 
Iran are produced by Razi Vaccine and 
Serum Research Institute in Tehran 
and all children who participated in this 
study had been vaccinated by trivalent 

same source.

Study setting
Sistan-va-Baluchestan Province, with 
a population composed of a mixture 

people), is located in the south-east of 
Islamic Republic of Iran, and has com-
mon borders and strong cultural ties 

-
spite the widely scattered population, in 
most districts the coverage of primary 
health care services, which includes 
routine immunizations, is above 90% 
both in rural and urban areas. Neverthe-
less, there are still hard-to-reach villages 
with small populations, and nomads 
with moving populations that are more 
vulnerable to any health treats.

The present study was implemented 
in the urban and rural regions of Za-
hedan in the north and Chabahar in the 
south, 2 districts located about 700 km 
away from each other in Province. 
Based on the latest published census 
results, the population of Zahedan dis-

-

Sample
Target population
The target population for this study 
were all children within the age range 
of 20 (± 2) months (born from 22 Feb-
ruary 2009 to 25 June 2009) living in 
Zahedan and Chabahar districts. The 
other inclusion criterion was a recorded 
history of receiving 5 OPV doses based 
on the national immunization schedule 
(regardless of the twice per year national 
immunization days).

Sampling scheme
Using reports from similar countries 
on seroconversion rates after OPV vac-
cination of about 88% (in Gambia) to 

a seroprevalence of about 85% in the 
study population. Considering the 
estimation confidence interval (CI) 
of 95% and the estimation error (i.e. 
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or other choices), education level and 
occupation of the parents, and selected 
economic indices, including the num-
ber of rooms, household size, posses-
sion and availability of furniture (e.g. air 
conditioners, refrigerator, mobile and 
fixed phone, oven, television, washing 
machine, vacuum cleaner, and com-
puter), internet availability and posses-
sion of motorcycle or any other kind of 
vehicle.

Laboratory methods
Serum samples were screened for neu-

and PV3 by micro-neutralization assay, 
which was performed by an in-house 
procedure according to WHO guide-

for 30 minutes before the test, diluted 

50 

 

titre plate wells (including cell control 
wells to monitor uninfected cell viabil-
ity). Each test serum was investigated 
in triplicate. A back-titration of the 3 
serotypes was included in each run as a 
control. After incubation for 5 days, the 
highest dilution of serum that prevented 
the development of virus-induced cy-
topathogenic effects was recorded. A 
serum sample was considered positive 
if antibodies were present at a dilution 

-
culate geometric mean titre (GMT) 

Analysis
A computerized data bank was pro-
duced based on the completed ques-
tionnaires and the data were analysed 
using SPSS STATA, 
version 9.0. In addition to descriptive 
tables, we used the chi-squared and 
Mann-Whitney tests for data analysis, 

the difference between estimate and 
parameter that we were willing to toler-
ate) equal to 0.085, the required sample 

Since Zahedan, the capital city of the 
Province, is more developed and is lo-
cated about 700 km north of Chabahar, 
and since its population is almost 3 time 
that of Chabahar, we separated them in 
sampling. To ensure that the rural areas 
in each district had sufficient represen-
tation in the sample we also considered 
a separate stratum for urban and rural 

sampling (2 rural and 2 urban strata for 
Zahedan and Chabahar districts sepa-
rately), the total sample size came to 
280. However, since we were using the 
probability proportional to size cluster 
sampling method recommended by 
WHO for evaluation of vaccination 
coverage, we considered a sampling 

In both urban and rural areas 
there are complete lists of the house-
holds booked in each health centre. 
The cluster size was defined as at least 
5 children eligible for the serological 

and in each cluster location, interviews 
and blood sampling were continued 
until the 5 children had been blood 
sampled. Using the results of the latest 

cluster locations were defined for ur-
ban and rural parts of each district. In 
each stratum a cumulative list of the 
study population was produced and a 
systematic sample was selected from 
a random start. By dividing the total 
population of the communities by the 
number of communities to be selected 

the sampling interval was obtained. A 

result of the division was then chosen. 
This was fitted into position in the list 
to identify the first community in the 
sample. Then by adding the sampling 
interval to the initial random number 

the remaining communities were se-
lected. In both these districts there is an 
almost complete health register of all 
households and household members. 
We considered the dimension of each 
community to be 200 people. From 
each selected community we chose 5 

Data collection
The research teams comprised a nurse 
trained in blood sampling of children, 
an interviewer trained in using the study 
research questionnaire and a driver.

Household visits
Households were the primary sampling 
units. In each location, 5 households 
with children in the required age range 
were selected randomly using a table 
of random numbers from the log book 
of the health centre. Then the selected 
households were visited one by one 
searching for eligible children. The 
study questionnaire was filled during an 
interview with one of the parents (usu-
ally the mother) by an interviewer adept 
in the local language. If there were 2 
eligible children in the same household, 
the interview was performed only for 
the younger one. If at the end of the 
interview, if the child was recognized 
as eligible for the serological part of 
the study based on the records in his/
her vaccination card, a blood sample 
was taken. In the absence of parental 
consent to blood sampling the child was 
replaced by another one selected by the 
same method, while the information of 
the replaced child was kept for the sake 
of statistical analysis and comparison 
with other children.

Questionnaire
In addition to the demographic in-
formation such as sex, age and birth 
date, a full vaccination history based 
on the records of both the vaccina-
tion card and vaccination log books 
of the health houses was included in 
the questionnaire. The other important 
variables were feeding history in the first 
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and the odds ratios (OR) for univariate 

Results

Eligible sample

the children in relation to vaccination 
-

in Chabahar. A total of 75 children 

eligible with respect to their vaccination 

Zahedan) but were excluded due to the 
lack of a blood sample, and 27 children 
were excluded because they had re-
ceived less than 5 doses of OPV. There 
were no reports of refusal to participate 
in either of the 2 districts, and failure in 
blood sampling was due to technical 
problems in drawing blood.

The mean age of the children eligi-
ble for blood sampling was 20.2 months 

months. However, we decided to keep 
them in the sample and so the youngest 

oldest 23.8 months. Most interviews 
were performed with mothers (78% in 

-
mainder were performed with another 
first-degree relative.

were not eligible for the serological 
part of the study were also blood sam-
pled (due to some misunderstanding 

of nurses about the study protocol 
especially in Chabahar). Of these chil-
dren 53 were from Chabahar and 8 
from Zahedan; 52 had recorded his-

had received 3 OPV, 2 had received 2 

Even though it affected the sampling 
scheme of the study, this mistake in 
allocation of children provided an 
opportunity to study the serological 

of vaccine.

Serological results
Table 2 shows the results of serologi-
cal tests. The overall seropositive rates 

respectively. The seroprevalence of 
antibody against PV3 was higher in 
Zahedan than Chabahar and in urban 
than rural regions. The seroprevalence 
of antibodies to PV3 was lower than 
antibodies to the other 2 poliovirus 
serotypes. The seroprevalence of an-

fully vaccinated children was above 
90% in rural and urban areas of both 
districts, whereas seroprevalence 
against PV3 was below 90% in most 
subgroups, except in the urban areas of 
Zahedan. In the rural areas of Chaba-
har the seroprevalence of antibodies 

of Table 2 show that the seropreva-

PV2 in children who were not fully 
vaccinated were comparable with that 
of fully vaccinated children.

Serological results by sex
Table 3 shows the serological results 

by sex of the children. The male:female 
ratio of all participants in the samples 
of the districts, taken together, was 

antibody against PV3 was observed 
among male children in Chabahar dis-
trict (58.3%). The PV3 seronegative 
rate was significantly higher in males 

difference was greater in Chabahar 

less than the other participants) there 
was still a difference in the seropositive 
rate between males and females (53.2% 

P
There were no difference sin sero-

logical status between males and fe-
males with regard to age distribution 
(t-test; P

3.7) and socioeconomic factors such as 
father’s education (P = 0.350), mother’s 
education (P = 0.507), household size 
(P P = 

Geometric mean antibody 
titres

against the 3 polio serotypes presented 
separately and by urban/rural region. 
The difference between the GMT of 
urban and rural regions was tested 

Table 1 Sampling profile of the seroprevalence study of poliovirus antibodies in children aged 18–22 months: January 2010, 
Sistan-va-Baluchestan Province, Islamic Republic of Iran

Vaccination status of child Zahedan Chabahar Total

Blood 
sampled

No blood 
sampled

Blood 
sampled

No blood 
sampled

No. No. No. No. No.

At least 5 recorded OPV vaccinations 185 33 119 15 352

Less than 5 recorded OPV vaccinations 8 20 53 7 88

Total 193 53 172 22 440

OPV = oral polio vaccine.
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using both independent sample t-test 
and Mann-Whitney test. There were 
clear differences in GMT between the 

this only reached statistical significance 
for PV3 (P = 0.027). Comparisons 
between the 2 districts and between 
the urban and rural regions within each 
district showed no significant differ-
ences. GMT comparisons between the 
2 sexes were also not significant [data 

Exclusive breastfeeding and 
antibody response
One of the questions that we asked 
in interviews was about exclusive 

of life. This was the only variable in 
the interviews that showed a positive 
relationship with antibody response 
to PV3 (Table 5). Compared with 
the other mentioned feeding groups, 
the probability of being seropositive 
for anti-PV3 antibody was twice as 
high among children who had been 

months of life.

Discussion

In both districts the seroprevalence 

among fully vaccinated children were 
above 90% but that of PV3 was below 
90%, except in urban areas of Zahedan. 
In the rural areas of Chabahar, how-
ever, the anti-PV3 seroprevalence was 

when we bear in mind that our study 
population were children in their 2nd 
year of life, i.e. the most vulnerable and 
the most important target group for 
protection. In view of the continuous 
movement of populations between 
the Islamic Republic of Iran and Paki-
stan border (for social and commer-
cial purposes) and the poor sanitary 
conditions of the rural areas (without 
proper water supplies) coupled with 
poor health behaviours in the early 

childhood years, it could be concluded 
that the persistence of such low protec-
tion might sooner or later lead to polio 
outbreaks.

There are some points to be kept 
in mind with regard to interpretation 
of our serological results, and also with 
regard to the number of received doses 
of OPV in the study population. The 
birth dates of the sample were between 
22 February 2009 and 25 June 2009. As 
mentioned before, in Iranian Ministry 
of Health implements national immuni-
zation days biannually in all the border 
regions and performs a “mopping up” 
phase in the rural areas. Within the time 
interval from the birth date of the eldest 
child and the implementation date of 
this study, 2 national immunizations 
was performed (in January and Feb-

-
cine that was administered during the 
national immunization days were not 
recorded anywhere, we did not count 
them in calculation of the number of 
received vaccines for the children in 

Table 2 Serological results in children aged 18–22 months by district and vaccination status: January 2010, Sistan-va-
Baluchestan Province, Islamic Republic of Iran

District/area No. of 
received 

OPV

No. of 
children

Seropositive for
PV1

Seropositive for 
PV2

Seropositive 
for PV3

Seropositive 
for all 3 

serotypes

Seronegative 
for all 3 

serotypes

% (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI)

Zahedan

Urban 5 101 92.1 (86.8–97.3) 94.1 (89.1–99.0) 90.1 (83.3–96.9) 80.2 (71.7–88.7) 1.0 (0.0–2.9)

Rural 5 84 95.2 (89.8–100.0) 96.4 (92.8–100.0) 83.3 (76.4–90.3) 79.8 (73.3–86.2) 0.0 (–)

Total 5 185 93.5 (89.7–97.3) 95.1 (91.9–98.3) 87.0 (82.1–92.0) 80.0 (74.5–85.5) 0.5 (0.0–1.6)

Chabahar

Urban 5 41 97.6 (93.1–100.0) 100.0 (–) 73.2 (56.2–90.1) 70.7 (51.0–90.4) 0.0 (–)

Rural 5 78 93.6 (88.7–98.4) 98.7 (96.2–100.0) 60.3 (47.5–73.0) 56.4 (45.1–67.7) 0.0 (–)

Total 5 119 95.0 (91.4–98.5) 99.2 (97.5–100.0) 64.7 (54.4–75.0) 61.3 (51.2–71.5) 0.0 (–)

Both districts

Urban 5 142 93.7 (89.7–97.7) 95.8 (92.1–99.4) 85.2 (77.9–92.5) 77.5 (69.1–85.9) 0.7 (0.0–2.0)

Rural 5 162 94.4 (90.7–98.1) 97.5 (95.2–99.8) 72.2 (64.1–80.3) 68.5 (61.2–75.8) 0.0 (–)

Total 5 304 94.1 (91.4–96.8) 96.7 (94.6–98.8) 78.3 (72.6–84.0) 72.7 (67.1 - 78.3) 0.3 (0.0–1.0)

Non-eligible 
childrena

Total sample 4 52 98.1 (94.3–100.0) 98.1 (94.4–100.0) 50.0 (36.1–63.9) 48.1 (32.9–63.2) 0.0 (–)

Total sample < 4 9 88.9 (67.0–100.0) 100.0 (–) 77.8 (55.9–99.6) 77.8 (55.9–99.6) 0.0 (–)
aChildren with history of < 5 recorded OPV received. 
CI = confidence interval; OPV= oral polio vaccine; PV1 = poliovirus serotype 1; PV2 = poliovirus serotype 2; PV3 = poliovirus serotype 3.
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this study (for the sake of precision and 
validity of the data).

In both districts, the seroprevalence 
of antibodies to PV3 was lower than 

immunogenic substance for all 3 types 
of OPV came from the same manu-
facturer, problems of cold-chain or 
problems with vaccination techniques 
did not seem to be an appropriate expla-
nation for lower seroconversion rates 
against PV3. If these had been the cause, 

the antibody level against the other 2 
poliovirus serotypes should also be low. 
Such a difference between the sero-
prevalence of antibodies to PV3 and the 
other 2 polio serotypes is not unique 
to our country and has been reported 
from other countries (both develop-
ing and developed). However, none 
of them have presented an acceptable 
explanation for the difference between 
antibody response to PV3 and the other 

think this finding, which suggests that 
the immunogenicity of PV3 might be 
less than the other 2 polio serotypes, 
deserves further investigation, especially 
from the immunological perspective.

-
-

low community protection against PV3, 
especially for communities that have 
a high exchange rate with potentially 

Table 3 Serological results in children aged 18–22 months who have received 5 doses of oral polio vaccine by district and sex: 
January 2010, Sistan-va-Baluchestan Province, Islamic Republic of Iran

District/seropositivity Male Female OR (95% CI)b P-value

No. % No. %

Zahedan

Seropositive for PV1 87 89.7 86 97.7 4.9 (1.1–23.2) 0.027

Seropositive for PV2 92 94.8 84 95.5 1.1 (0.3–4.4) 0.847

Seropositive for PV3 83 85.6 78 88.6 1.3 (0.5–3.1) 0.535

Totala 97 – 88 –

Chabahar

Seropositive for PV1 71 98.6 42 89.4 0.12 (0.0–1.0) 0.024

Seropositive for PV2 72 100.0 46 97.9 – 0.214

Seropositive for PV3 42 58.3 35 74.5 2.1 (0.9–4.7) 0.072

Totala 72 – 47 –

Both districts

Seropositive for PV1 158 93.5 128 94.8 1.3 (0.5–3.4) 0.627

Seropositive for PV2 164 97.0 130 96.3 0.8 (0.2–2.8) 0.717

Seropositive for PV3 125 74.0 113 83.7 1.8 (1.0–3.2) 0.041

Totala 169 – 135 –
aTotal no. of children in layer; bUnivariate odds ratio. 
CI = confidence interval; PV1 = poliovirus serotype 1; PV2 = poliovirus serotype 2; PV3 = poliovirus serotype 3.

Table 4 Geometric mean antibody titres against poliovirus serotypes in fully vaccinated children aged 18–22 months, by 
urban and rural regions of both districts combined: January 2010, Sistan-va-Baluchestan Province, Islamic Republic of Iran 

Virus type/area No. of children Geometric 
mean titre

P-value
(independent t-test)

Mean rank P-value
(Mann-Whitney test)

PV1

Urban 142 117 0.148 162
0.075

Rural 162 88 144

PV2

Urban 142 120 0.823 152
0.937

Rural 162 125 152

PV3

Urban 142 43 0.023 164
0.027

Rural 162 26 142

PV1 = poliovirus serotype 1; PV2 = poliovirus serotype 2; PV3 = poliovirus serotype 3.
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infecting communities, has been no-
ticed in other studies, and such a threat 
has to be taken seriously and managed 

It is worth mentioning that there 
have also been some studies showing 
that, even though the seroprevalence 
of antibodies to PV3 is still lower than 
the other 2 serotypes, the difference 

evidence that using monovalent vac-
cines may cover the problem of lower 
seroconversion rates of polio serotypes, 
as reported during a meticulous study 

We also found a large difference in 
the seroprevalence of antibody against 
PV3 between Zahedan and Chabahar 
and also between the rural and urban 
regions of Chabahar. The analysis of 
GMTs against the poliovirus sero-
types (which provides data not only 
about the positive or negative range of 
antibody level, but the antibody level 
itself) also showed a significant differ-
ence in PV3 antibody titres between 
urban and rural regions. Again, we 
do not have any good explanation 
for this.

Our data on seroprevalence of an-
tibodies in children who were not fully 
vaccinated showed that the antibody 

-
parable with those of fully vaccinated 
children. However, this may be due 
to the effect of national immunization 
days, which were not considered in our 
calculations of the number of received 
vaccines for the sake of precision and 
validity of data.

We found a significant difference 
between male and female participants 
in Chabahar with regard to anti-PV3 
seroprevalence although we did not 
find any difference between the sexes 
with regard to any other demographic 
and socioeconomic variables, How-
ever, we still have to answer the ques-
tion why the same difference did not 
occur in the serological response to the 
other 2 serotypes. Such a difference in 
the serological status between males 

PV2 and could not be explained just 
based on flaws in our sampling scheme, 
cold-chain or techniques of vaccine 
administration, or even vaccine quality. 
More observations and data gathering 
in future studies is required to confirm 
that this finding was not a chance one.

As mentioned before, the children 
who had been exclusively breastfed dur-

twice as likely to have a seropositive 
result for PV3. We could not find any 
similar findings in other studies from 
other countries, apparently because 
this has not been studied before. This 
finding needs further research to con-
firm it and we suggest the inclusion of 
questions about breastfeeding history 
in future studies on vaccines.

We have detailed the sampling 
scheme and the flaws and pitfalls that 
occurred during implementation of 
the study. The main reason for using a 
stratified sampling method in this study 
was to ensure that sufficient numbers of 
eligible children from the study popula-
tion would be taking part in the study. 
Considering this purpose we think that 

the sample was sufficient to satisfy the 
main objective of the study, i.e. estima-
tion of the seroprevalence of the anti-
poliovirus antibody in fully vaccinated 
children. However, most of the unex-
plained observations were in Chabahar, 
the area where we have had more prob-
lems in sampling. We hope that future 
studies can resolve whether this was a 
chance finding or if these observations 
are the result of poor implementation of 
the study sampling scheme.

It is clear that there is a real threat 
posed by the low seroprevalence 
of antibody against PV3 in the study 
population, especially in the rural areas. 
Consolidation of community protec-
tion against the threat of wild poliovi-
rus transmission should be among the 
high priority health interventions in the 
study area.
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Table 5 Relationship between exclusive breastfeeding and antibody response to poliovirus serotype 3 in children aged 18–22 
months who had received 5 doses of oral polio vaccine: Sistan-va-Baluchestan Province, Islamic Republic of Iran 

Method of feeding in first 6 months Seropositive for PV3 Seronegative for PV3 OR (95% CI)a P-value

No. % No. %

Exclusive breastfeeding 187 78.6 43 65.2 2.0 (1.1–3.6) 0.025

Other feedingb 51 21.4 23 34.8
aUnivariate odds ratio; bIncluding: breastfeeding accompanied with feeding with powder milk; breastfeeding accompanied with feeding with cow’s milk; exclusive 
feeding with powder milk; exclusive feeding with cow’s milk. 
OR = odds ratio; CI = confidence interval; PV3 = poliovirus serotype 3.
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Surveillance of lymphatic filariasis 5 years after 
stopping mass drug administration in Menoufiya 
Governorate, Egypt
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ABSTRACT The World Health Organization recommends that before lymphatic filariasis elimination in an area can 
be confirmed, an additional survey should be performed at least 5 years after stopping mass drug administration. The 
current study aimed to determine the status of lymphatic filariasis 5 years after cessation of the mass drug administration 
in 3 sentinel Egyptian villages in Menoufiya Governorate. The rapid immunochromatographic card test (ICT) and a 
new commercial antibody detection kit (CELISA®) were used. All 1321 primary-school children aged 6–7 years old 
were ICT negative but 27 children were antibody positive. All households surveyed in one village with the highest 
antibody prevalence were ICT negative, indicating an absence of lymphatic filariasis. The CELISA antibody kit needs 
more standardization and development to be useful under field conditions. We conclude that lymphatic filariasis is 
no longer a public health problem in these villages and other villages with similar epidemiological conditions.
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Surveillance de la filariose lymphatique cinq ans après l'arrêt de l'administration massive de médicaments 
dans le Gouvernorat de Menoufiya (Égypte)

RÉSUMÉ L'Organisation mondiale de la Santé recommande de mener une enquête supplémentaire au moins 
cinq ans après l'arrêt de l'administration massive de médicaments avant de confirmer l'élimination de la filariose 
lymphatique dans une zone donnée. La présente étude visait à déterminer le statut de la filariose lymphatique 
cinq ans après l'arrêt de l'administration massive de médicaments dans trois villages sentinelles égyptiens du 
Gouvernorat de Menoufiya. Le test immunochromatographique sur carte (ICT) rapide et un nouveau kit de 
détection d'anticorps commercial (CELISA®) ont été utilisés. L'ensemble des 1321 écoliers du primaire âgés de 
6 à 7 ans avaient des résultats négatifs à l'ICT mais 27 enfants avaient des résultats positifs aux anticorps. Tous 
les ménages qui ont fait l'objet d'une enquête dans un village où la prévalence des anticorps était la plus élevée 
ont eu des résultats négatifs à l'ICT, ce qui indique une absence de filariose lymphatique. Le kit de détection 
d'anticorps CELISA doit faire l'objet d'un développement et d'une normalisation plus poussés pour être utile dans 
des conditions de terrain. Nous en concluons que la filariose lymphatique ne représente plus un problème de 
santé publique dans ces villages ainsi que dans d'autres villages ayant des conditions épidémiologiques similaires.
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Introduction

Lymphatic filariasis is a globally distrib-
uted disease recognized by the World 
Health Organization (WHO) as one 
of the most disabling diseases. Bancrof-
tian filariasis, caused by the parasite 
Wuchereria bancrofti and transmitted to 
humans by mosquitoes, accounts for 
more than 90% of this disease burden 

-

elimination of lymphatic filariasis in 
disease-endemic areas by the year 2020 

and Population initiated a national pro-
gramme in 2000 to eliminate lymphatic 

drug administration (MDA) was con-
ducted in all known filariasis-endemic 
localities in the country, with annual 

at-risk population (more than 2. 5 mil-
lion people) over a 2-week period every 

have suggested the following provision-
al targets for treated populations at least 

antigenaemia (which corresponds to a 

2% for antibody prevalence in first-year 

mosquito infection rates by molecular 

the uncertainty regarding the number of 
rounds of MDA that are actually needed 
to achieve the elimination of lymphatic 

a key component of the elimination 

Weil and Ramzy discussed the value 
of different diagnostic tests (serum anti-
gen and antibody assays and detection 
of parasite DNA in vector mosquitoes) 
for different phases of lymphatic filariasis 

also reported the usefulness of filarial 
antibody tests for identifying endemic 
areas and following antibody rates in 
young children over time as a mean of 
assessing changes in transmission rates 

-
cline of serum antibodies to the Bm14 
gene in treated individuals allows for the 
use of Bm14 enzyme-linked immuno-
sorbent assay (ELISA) in serial surveys 
of young children to assess changes in 
lymphatic filariasis transmission follow-

more sensitive antibody tests to detect 
filarial exposure will be useful to assess 
transmission at the terminal stages of 

The CELISA® Bm14 antibody assay has 
been commercially available as a diag-

to large population sizes in field studies 

In a multicentre laboratory-based study 
Weil et al. concluded that this kit ap-
peared to be an excellent test for the 
specific detection of antibody responses 
to filarial parasites. They recommended 
the use of this antibody tool as a practi-
cal monitoring option for late stages of 
filariasis elimination programmes and 

WHO has recommended that be-
fore lymphatic filariasis elimination in 
an area can be confirmed, at least one 
additional survey should be performed 

Based on these recommendations, the 
aim of our study was to determine the 
status of lymphatic filariasis 5 years after 
cessation of MDA in 3 sentinel Egyptian 
villages in Menoufiya Governorate. We 
conducted a transmission assessment 
survey in which primary schoolchildren 

an immunochromatographic card test 
(ICT) as recommended by WHO 

detection tool, the Bm14 CELISA, as a 
new surveillance tool.

Methods

Study setting and sample
This study was conducted in 3 sentinel 
villages (village A: Abo Sneita; village 
B: Garawan; village C: Kafr El Bagour) 

located in El Bagour district of Menou-
fiya Governorate. These villages were 
known to have a high prevalence of 
microfilaraemia in Egypt just before 
initiation of the Global Programme to 
Eliminate Lymphatic Filariasis.

A transmission assessment survey 
was conducted whereby the study 
population was all the available primary-

schools in the 3 villages (n
choice was based on the fact that these 
children were born immediately after 
lymphatic filariasis transmission had 
likely been interrupted and cessation of 
the MDA after 5 rounds. Thus this age 
group was a sensitive indicator of the 
presence of ongoing transmission of 
lymphatic filariasis. The study started in 

-

-
vey was done. It included members of 
families of primary-school children with 
CELISA positive results in Abo-Sneita 

n
limited number of random blood sam-
ples were taken from different sectors 

n = 35), 
making a total of 75 cases.

Data collection
Two tests for the diagnosis of filariasis 

-
n = 

n

the Bm14 recombinant filarial antigen. 
Subjects in the household survey were 
tested by ICT card test only.

For the detection of antigenaemia 
by ICT (Binax ICT filariasis cards, 

sample was collected from each study 
participant. The ICT test was per-

the presence or absence of circulating 
filarial antigen whereby the blood was 
drawn onto the card and the results 
were read visually (negative/positive) 

finger-prick blood was used to prepare 
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has been significantly reduced or 
interrupted following MDA. Accord-
ing to a study done in Giza (an area 
of high pre-MDA antigenaemia) and 
Qalyubia (an area of low pre-MDA 

rates fell by 75% and 77% respectively 

of MDA. The present study was carried 
out 5 years after stopping MDA, which 
allowed more time for filarial antigenae-
mia to vanish.

The finding that all tested school-

negative clearly indicates interruption 
of transmission and possible elimina-
tion of lymphatic filariasis. The goal of 
the Global Programme is to eliminate 
lymphatic filariasis as a public health 
problem by reducing the transmission 
of filariasis to a very low level so that the 
transmission will cease to occur in time 
provided there is no reintroduction of 
transmission. However, it is possible 
that the sensitivity of the ICT card test 
in low-transmission settings might not 
be sufficient to detect low-level infec-

plasma samples for the performance 
of the Bm14 ELISA using the filariasis 
CELISA® kit (Cellabs Pty Ltd). ELISA 
was performed as recommended by 
instructions from the developers of the 

to Bm14 and a positive control. It was 
more accurate to take the readings of all 
reactant wells without blanking the plate 
reader. The absorbance of each well was 

The cut-off value was calculated as the 
mean plus 3 standard deviations (+ 3 
SD) of known negative samples. The 
readings of test samples were calculated 
based on the differential absorbance 
of unknown versus known negative 
samples. In this study, the cut-off value 

-

negative, while any sample showing OD 

The study was approved by the ethi-
cal committee of scientific research at 
Ain Shams University Faculty of Medi-
cine, and written consent from chil-
dren’s guardians or school headmasters 
was obtained, according to National 
Institute of Health guidelines.

Data analysis
The data were analysed using SPSS, ver-

used to assess differences between cat-
egories. P
significant and F = 2 indicating analysis 
of variance.

Results

-
lages and 75 adults were negative by 

29 (2.2%) were positive in the CELISA 

The prevalence of anti-Bm14 an-
tibodies varied considerably between 

statistically significant (χ2 P 

positive ELISA among students in vil-
lage A (9.0%) compared with village 

there was a higher mean OD among 

0.253 respectively) (Table 2).

Discussion

The aim of this study was to determine 
the status of lymphatic filariasis 5 years 
after cessation of MDA in 3 sentinel 
Egyptian villages in Menoufiya Gov-
ernorate. In conducting the study, we 
tested primary-school children using 
the ICT test as recommended by WHO 
and a new antibody detection tool, the 
Bm14 CELISA. Regarding the ICT test, 
no positive cases (either schoolchildren 
or household members) were detected, 

negative results. The ICT card test is 
a technique recommended by WHO 

W. 
bancrofti antigens to assess the progress 
towards elimination endpoints in chil-
dren born when disease transmission 

Figure 1 Scattergram showing the reactivity of anti-Bm14 IgG4 antibodies in 
schoolchildren as distributed by village. Broken line shows the cut-off level to 
score positive and negative antibody reactivity
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shown that pre-MDA antibody preva-
lence rates are much higher than anti-
gen prevalence rates in low-prevalence 

Regarding the Bm14 antibody as-

schoolchildren) showed positive results, 
and the highest percentage of positive 
cases (9.0%) was in Abo Sneita village. 
Therefore the antibody prevalence rate 
has risen from 0.28% just after the end 
of the 5th round of MDA to 9.0% 5 
years after the elimination programme 

finding should be analysed carefully 
in order to determine accurately the 
infection status of this village. Almost 
all filariasis CELISA-positive samples 
showed low reactivity (OD values > 

false positives or flagging early exposure 
to infection.

Several other publications have 

to the rBm14 antigen as a monitoring 
tool post-MDA; however, most of 
them have obtained the rBm14 antigen 

directly from Dr Gary Weil’s laboratory 
in Washington DC before Cellabs Pty 
Ltd of Australia developed the new kit 

conducted by Ramzy just after the 5th 
round of MDA in 2 Egyptian villages 
reported that the antibody prevalence 
rates can take several years to fall to low 

that Bm14 antibody may be a sensi-
tive test to monitor continuing residual 
transmission during and after MDA.

To the best of our knowledge, the 
commercial filariasis CELISA has not 
been applied in field studies; therefore, 
no comparable data are available. A 
household survey (the 2nd section of 
our study) using ICT testing in Abo 
Sneita village (village A) was essential 
in order to confirm or deny resurgence 
of lymphatic filariasis and also to solve 
the puzzle of the CELISA kit results. 
We suggest that this is a much easier 
and more practical approach for inves-
tigating an area for lymphatic filariasis 
resurgence after MDA rounds rather 
than screening of all houses, and also is 

an appropriate method of field evalu-
ation of the tools used in post-MDA 
monitoring. The target population in 
household survey were older residents 
in Abo Sneita village (mostly house-
holds of CELISA antibody-positive 
children), based on the fact that they 
had participated in the lymphatic filaria-
sis elimination programme over 5 years, 
as confirmed by them. Therefore, they 
are a good indicator of residual infection 
in the village. However, no positive card 
test results were observed in any of the 
study subjects, which suggests there 
were no cases with active infection and 
refutes the hypothesis that resurgence 
of lymphatic filariasis has occurred in 
this area.

On the other hand the new com-
mercial ELISA kit has been tested in 
a multicentre laboratory evaluation 

Bm14 
CELISA appears to be an excellent test 
for the specific detection of antibody 
responses to filarial parasites and its 
high sensitivity makes antibody testing 
especially useful as an epidemiologi-
cal tool for assessing levels of infection 
and/or exposure to filarial parasites in 
populations. In this study, the raised 
suspicion that there may be a focus of 
resurgence in Abo Sneita village, based 
on the results of the new commercial 
ELISA, was contradicted by the results 
of the household survey showing no 
positive cases detected by ICT. More 
research is needed to determine the 
relative value of antibody and molecular 
xenomonitoring testing as monitoring 
tools. Each has advantages, and the 2 
approaches are complementary. Anti-
body monitoring provides information 
on the cumulative lifetime exposure to 
filarial infection, while molecular xeno-
monitoring provides information on 
the point prevalence of filarial parasites 
in mosquitoes in the area of interest 

In conclusion, our results provide 
evidence that 5 rounds of MDA with 
diethylcarbamazine and albendazole 
has improved the various measures of 

Table 1 Comparison of rates of positivity of filariasis commercial antibody 
detection kit CELISA® among schoolchildren in the study villages in Menoufiya 
Governorate, Egypt

Village Filariasis CELISA

Negative Positive

No. % No. %

Village A (n = 212) 193 91.0 19 9.0

Village B (n = 476) 467 98.1 9 1.9

Village C (n = 633) 632 99.8 1 0.2

Total (n = 1321) 1292 97.8 29 2.2

χ2 = 57 6, P < 0. 001. 
n = number of samples tested.

Table 2 Comparison of mean optical density from filariasis commercial antibody 
detection kit CELISA® test among schoolchildren in the study villages in Menoufiya 
Governorate, Egypt

Village Optical density

Mean SD
Village A (n = 212) 0.314 0.10
Village B (n = 476) 0.251 0.07
Village C (n = 633) 0.253 0.03

F = 66.0, P < 0. 001. 
n = number of samples tested; SD = standard deviation.
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filariasis endemicity and transmission 
in these 3 sentinel Egyptian villages, 
and demonstrates the success of the 
national programme to eliminate lym-
phatic filariasis in Egypt. Moreover, the 
transmission assessment survey has 
provided satisfactory results concerning 
the elimination status of the disease in 
these areas. The new Bm14 antibody 
detection kit needs further field evalu-
ation using control groups including 
older children (5th grade primary 
students) and further development 
by the manufacturers in order to be 
a standard and valid monitoring tool 
under field conditions as for the ICT. In 

addition, more field studies in different 
epidemiological settings are required 
for validation of the filariasis CELISA as 
a surveillance tool. The use of molecular 
xenomonitoring in conjunction with 
ICT would be beneficial in assessment 
of lymphatic filariasis transmission in 
the villages under study.
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Prospects for the sustainability of delivering the 
Basic Package of Health Services in Afghanistan: a 
stakeholder analysis
A.M. Haidari,1 S. Zaidi 2 and R. Gul 3

ABSTRACT This study explored the readiness of stakeholders in Afghanistan for sustaining delivery of the Basic Package 
of Health Services (BPHS) without external technical and financial assistance. A stakeholder analysis was applied using 
qualitative methods. Fifteen stakeholders were purposively drawn from the Afghanistan ministries of public health and 
finance, political representatives, development partners, nonprofit organizations and public health experts. Data were 
collected through in-depth interviews with the stakeholders and desk review of pertinent documents. We found that 
sustainability of the BPHS in Afghanistan is questionable as stakeholders are suboptimally organized to come up with 
effective alternatives. Uneven ownership and divisive positioning are bottlenecks to the evolution of a realistic continuation 
plan. Those with the most significant influence are lukewarm, while those who are most supportive have the least influence. 
Sustainability needs to be tackled at the start in designing the BPHS rather than in the wake of eventual donor withdrawal.
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Possibilités de pérennisation d'un ensemble de services de santé de base en Afghanistan : analyse des parties 
prenantes

RÉSUMÉ La présente étude a été menée pour étudier l'état de préparation des parties prenantes en Afghanistan 
vis-à-vis de la pérennisation de l'ensemble de services de santé de base sans assistance technique ni financière 
extérieure. Une analyse des parties prenantes a été réalisée à l'aide de méthodes quantitatives. Quinze parties 
prenantes ont été choisies à dessein au ministère de la Santé publique, au ministère des Finances, dans des 
organismes à but non lucratif et parmi les représentants politiques, les partenaires de développement et les experts 
en santé publique en Afghanistan. Les données ont été recueillies dans le cadre d'entretiens approfondis avec les 
parties prenantes et d'une analyse documentaire des dossiers pertinents. Nous avons découvert que la pérennité 
de l'ensemble de services de santé de base en Afghanistan était problématique car les parties prenantes n’étaient 
pas organisées de manière optimale pour trouver des solutions alternatives efficaces. Une appropriation inégale 
et des prises de position discordantes sont des obstacles à l'évolution d'un plan de continuité réaliste. Les parties 
prenantes ayant le plus d'influence restent timorées, tandis que celles qui apportent le plus de soutien sont celles 
qui ont le moins d'influence. La question de la pérennité doit être traitée dès le début au moment de l'élaboration 
de l'ensemble de services de santé de base plutôt qu'après la menace du retrait du soutien d'un donateur.
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Introduction

Sustainability in public health initia-

from Africa shows a decline in health-
care financing and services after with-

while a study of the sustainability of 
immunization programmes in 50 low- 
and medium-income countries showed 
poor prospects for continuation and a 
need for early development of strategies 
to improve the reliability of financing 

-
ity is usually raised at the termination 
phase of external financing of health 
programmes rather than at an earlier 
stage.

After more than two decades of 
internal warfare which left a damaged 
health-care system, Afghanistan set up 
the Basic Package of Health Services 
(BPHS) in 2003 to roll out standard-
ized services through frontline health 
facilities. The BPHS was designed, 
financed and technically supported 
by external donors and United Na-

through contracting-out to national and 
international nonprofit organizations 

(NPOs) and contracting-in arrange-
ments within the Afghanistan Ministry 
of Public Health (MoPH). The BPHS 
aims to standardize the health system as 
well as to improve equitable access to a 
minimum package of health services at 

centre, the comprehensive health cen-
tre and the district hospital, and more 
recently health subcentres and mobile 

by three major donors—the United 
States Agency for International Devel-
opment, the World Bank and the Euro-

contribution to the BPHS are estimated 

with the remaining small proportion 
from other donors and a negligible 
contribution from MoPH. Neverthe-
less, despite the huge contribution of 
external donors to the health sector, 

has no provision for social or private 
health insurance and as a result there 
is significant out-of-pocket expendi-
ture on health care by the population. 
Meanwhile, households in Afghanistan 
must fund the greatest proportion of 
the health care costs. Out-of-pocket 

expenditure is estimated as 75% of total 

The results that are emerging from 
the BPHS are indicative of improved 
health outcomes, with reduction in the 

-

nor recipients have a strategy worked 
out for continuation of the BPHS in 

This paper reports a stakeholder analy-
sis that was conducted to examine the 
prospects for continuation of delivery 
of the BPHS, with the goal of provid-
ing informed decision-making about 
developing an exit strategy for donors. 
The aim was to identify the stands and 
political positions of stakeholders on 
the decision-making process in order 
to develop a sustainable strategy for 
continuation of the BPHS with reliance 
on as yet unmobilized resources. 

Methods

Study design

using Schmeer’s  framework for 

Table 1 Unit per capita cost (US$) and population covered by donors for the Afghanistan Basic Package of Health Services 
2005–2009

Donor/variable Year

2005 2006 2007 2008 2009

USAID (13 provinces)

Population 12 037 700 12 298 100 12 627 100 12 912 300 13 204 600

Cost 4.0 1.6 1.8 1.9 1.5

World Bank (8 provinces)

Population 4 149 500 4 238 600 4 298 800 4 377 000 4 456 500

Cost 2.2 6.2 5.3 6.1 3.7

World Bank (3 provinces, 
Strengthening Mechanism

Population 1 065 700 1 088 900 1 100 000 1 119 300 1 138 600

Cost 2.1 7.0 4.1 3.6 4.1

European Commission (10 
provinces)

Population 4 587 400 4 487 800 4 546 000 4 627 600 4 710 800

Cost 6.3 7.3 5.7 5.4 4.4

USAID = United States Agency for International Development.
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Document review
A document checklist was developed 
listing the policies and strategies, such 
as allocation formulae, donor exit strate-
gies, health financing policy and strate-
gies, and these were reviewed. Then 
other relevant documents available 
from stakeholders, such as annual budg-
et decrees, donor financial reports, the 
BPHS contracts and “memorandums 
of understanding” between MoPH and 
donors were collected during and after 
the interviews. These documents were 
critically reviewed and analysed.

Interviews
The appointments for the interviews 
were arranged with the participants 
using email and phone calls. Each in-

minutes, and all interviews took place 
at the participant’s office, except for the 
community representative who was 
interviewed at his house. The interviews 
were guided by a semi-structured inter-
view guide with questions relevant to 
each domain of the stakeholder analysis 
framework. The languages used for in-
terviews were English, Dari or Pashto. 
The interviews were tape-recorded and 
transcribed verbatim and then trans-
lated into English; the transcripts were 
verified with the tapes and analysed 
manually. Themes were developed us-
ing directed content analysis of data 
that was structured by four domains 
of the stakeholder analysis framework 

address the study aims. Stakeholder 
analysis is a tool used to examine the 
feasibility of future policy directions, or 
to develop strategies to manage impor-

used in this study involved identifica-
tion of key stakeholders and exploration 
of their interest in sustainability of the 
BPHS, their power and authority for ac-
tion, their position taken on BPHS sus-
tainability and the impact of a decline in 

The definitions of the stakeholders’ 
domains were adapted for this study as 
follows: “Interest” was defined as the de-
gree of importance that the stakeholders 
gave to the continuation of the BPHS. 
“Power” was interpreted as the ability of 
stakeholders to introduce strategies for 
the BPHS, and helps to understand and 
address the concerns of stakeholders. 
“Position” was taken as a supporting, 
opposing or neutral stance adopted by 
stakeholders towards continuation of 
the BPHS in its present form, as well 
as the extent to which stakeholders are 
mobilized towards developing a way 
forward. “Impact” was interpreted as 
the consequences of the BPHS reform 
or continuation or scaling down on the 
different actors. A detailed explanation 
of each domain defined by Schmeer 

Sample
The BPHS implementation system 
in Afghanistan is structured by its 

stakeholders: the MoPH, NPOs, do-
nors/development partners, the Min-
istry of Finance (MoF), politicians and 
the community. The MoPH contracts-
out the BPHS to NPOs; the donors are 
a financing source; the MoF is partially 
a financing agent and financing source 
to the BPHS; the politicians approve 
the health policies and strategies for 
the BPHS; and the community are the 
clients/users of the BPHS services. 

A combination of purposive and 
snowball techniques were used to ob-

preliminary list of stakeholders who had 
an interest in the BPHS and who played 
key roles in the policy- and decision-
making, fund allocation, monitoring, 
financing, implementation and con-
sumption of the BPHS services was 
prepared. From this list, a diverse group 
of stakeholders with rich information 
about the BPHS financing were selected 
for participation from the MoPH, MoF, 
the Afghanistan Parliament, donor and 
technical cooperation agencies, and 
national and international nongovern-
mental organization. Some of those 
participants helped to identify other 
stakeholders pertinent to the study.

Data collection

The data collection took place between 

collected through in-depth interviews 

of the documents related to the BPHS.

Table 2 Schmeer’s definition and ratings of domains in stakeholder analysis

Domain Definition and rating
Interest The degree of importance that the stakeholder gives to the issue helps the policy-maker to 

understand the stakeholder and address his/her concerns. A general conclusion is drawn 
based on the expressions of the stakeholder. Graded as low, medium or high

Power & authority The ability of stakeholder to affect the implementation of reform policy. This is analysed based 
on the quantity of resources and ability of the stakeholders to mobilize his/her resources for 
and against the policy. Graded as low, medium or high

Position Whether the stakeholder expresses support, opposition or neutrality about the policy in 
question. Graded as supportive, neutral or opponent

Impact on stakeholder Shows the extent to which the policy in question will impact the stakeholder, if implemented. 
Graded as low, medium or high

Source: Schmeer K [15].
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in each domain were rated according to 
the thematic analysis. The stakeholders 
in this study were rated for the each 
domain by one principal rater and then 

Rigour
A number of measures were taken to 
enhance the trustworthiness of the data 

-

desk review of the pertinent documents. 
Figures and financing data from docu-
ments were substantiated with infor-
mation provided by participants. The 
interview guide and document checklist 
were pilot tested with MoPH staff to 
ensure the clarity of the questions. To 
allow free expression of their thoughts 
and feelings, participants selected the 
language of the interview. Conducting 
interviews in an appropriate language 
(local or English) and making field notes 
on the non-verbal cues of the partici-
pants strengthened the credibility of the 

by the principal investigator, who had 
good command of the local and Eng-
lish languages. The translated version 
of interview transcripts was verified by 
the participants to ensure the accuracy 
of the data. The transcripts were read 
and reread before analysis. Guidance 
was sought on the data analysis from 

Ethical considerations
Ethical approvals were obtained 
from the ethics review board of the 

implementing research institution and 
institutional review board of the Afghan 
MoPH. Written consent was obtained 
from participants.

Results

Analyses of the data are presented un-
der the four domains, accompanied by 
a summary table in which stakeholders’ 
roles are ranked (Table 3). To preserve 
anonymity of the participants, the 
anecdotes used in this section are not 
referenced with the participants’ name, 
but with an abbreviation of the category 
to which they belong to followed by 
a numeric to indicate the sequence of 
interviews conducted at the time of data 
collection.

Stakeholders’ interest
Interest was interpreted as the potential 
advantages and disadvantages that the 
continuation of the BPHS presented to 

The MoPH had a high level of inter-
est and had developed the National 
Policy and Strategy on Healthcare Fi-

in which different financing mecha-
nisms were strategized. For example, 
in view of its sustainability, the cost of 
the programme was kept at minimum, 
as an ex-official from the MoPH who 
was interviewed as a community rep-
resentative (CR) described: “At the 
time of the BPHS costing, we estimated 

was the lowest cost …just for the sake 
of sustainability, thus in the future the 
Government of Afghanistan would be 
able to afford it.” (CR #05)

NPOs were moderately interested 
in continuation of the BPHS and re-
lated this to the good results they had 
achieved on the ground as contractors 
of services considering the example in 
the “Stakeholders’ position” section of 
this paper (see later), but they pointed 
out bottlenecks that reduced their inter-
est in continuation of the BPHS: “We 
had cost sharing till 2007 and the people 
were happy to pay an amount of mon-
ey…this money was able to manage, 
in some cases, the entire expenditure of 
facility for the time there was a gap in re-
ceiving funds from the donor, but it was 
stopped by government.” (NPO #07)

Interest among politicians (PT) 
was low and the continuation of the 
BPHS did not figure yet on the political 
agenda. They were not fully aware of 
the magnitude of external dependency 
and the reliance on limited resources 
for continuation of the BPHS, given the 
widespread poverty in the country. For 
example: “If the guidelines are made [by 

way for certain services particularly for 
laboratory and diagnostic equipment, 

amount of money than market.” (PT 

Development partners (DP) also 
showed low interest in the issue and 

Table 3 Summary of stakeholder analysis for the Afghanistan Basic Package of Health Services

Stakeholder Nature of involvement Interest Power & 
authority

Position Impact on 
stakeholder

Ministry of Public Health Programme approval & 
implementation

High Low Very supportive Medium

Ministry of Finance Fund allocation Indifferent High Neutral (non-mobilized) Low

Politicians Policy support Low Medium Supportive High

Development partners Technical and financial 
assistance

Low Medium
to high

Neutral (non-mobilized) Low

Non-profit organizations Contracted providers for 
implementation

Medium Low Supportive High

Community Service recipients High Low Supportive High
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had contradictory opinions on the con-
tinuation of the BPHS as reflected in 
the following: “I have to say that this is 

that donors themselves created for the 
health sector.” (DP #03)

The MoF was largely indifferent, 
having the view that this was an issue 
that the MoPH needed to tackle by 
working out different options for con-
tinuation of the BPHS and ignoring that 
the MoF plays a major role as a main 
source of funding. As one official from 
the MoF asserted when asked how the 
BPHS could be continued: “The MoPH 
should work on an overall strategy. I 

question.” (MoF #08)
While in response to another ques-

tion the participant reflected: “Indicat-
ing the prioritization is done by a budget 

indicate what percentage should go to 
health.” (MoF #08)

Stakeholders’ power and 
authority
Power was defined as the ability of 
stakeholders to affect the continuation 
of the BPHS. It is based on the available 
resources and abilities being utilized for 

Despite its leadership role in the 
health sector and interest in continua-
tion of the BPHS, the MoPH had low 
power on the issue because it was felt 
that the purse-strings were held by de-
velopment partners and MoF.

The MoF in its position as the rev-
enue collection and resource allocation 
body had the highest power in mobiliz-
ing resources towards continuation of 
the BPHS. The thinking within MoF 
was that if the MoPH can prioritize 
its key areas for continued support 
then re-alignment of funds from other 
sources can be explored. As a repre-
sentative from MoF expressed: “If they 

-
grammes, then we can provide them 
with few more funds in the budget even 
if there is a pressure.” (MoF #08)

“Pressure” here means the political 
pressure the participant experienced to 
allocate the fund to other sectors.

Development partners (DP) also ex-
erted considerable power on the BPHS 
sustainability. Their power stemmed 
from being the major financiers of the 
BPHS and managers of contracting for 
the BPHS: roles that may be complex 
for government to manage alone. Do-
nors conceded that the design of the 
BPHS was such that it relied heavily on 
external support and would continue to 
do so even in the event of scaling down 
of funding: “We contract directly to 
NPOs…in case we decide tomorrow 
to stop funding, it is not very easy to find 
such a bulk of money like an easy task to 

Politicians had considerable power 
to influence the mechanisms needed for 
continuation of the BPHS. The follow-
ing comment by politician is consistent 
with others’ reflections on user fees as 
a mechanism for the BPHS: “In the 
past, the user fee matter was rejected, 
because the Afghanistan Parliament 
had and currently has this view that 
user fee should not be encouraged until 
there are no principles and regulations 

NPOs, which comprised large inter-
national NPOs and a few local NPOs, 
were involved primarily as service con-
tractors and as such had a weak political 
voice within the community to lobby 
for continued support for the BPHS. 
They were felt to carry some influence, 
however, among development partners, 
based on their performance achieve-
ment with contracts. Concerns were 
expressed by NPOs that additional 
funds over and above those proved to 
the BPHS by the government-managed 
contracting-in model might be superior 
to the NPOs, thereby limiting their role. 

receive additional financial and techni-
cal support, from donor agencies. The 
donors A B, and especially C, are in 
favour of SM projects and want to prove 
that the government provides better 

services. And they invest additional 
funds to support SM other than other 
the BPHS contractors.” (NPO #07)

Stakeholders’ position
Position was defined as the degree of 
support, opposition or neutrality to 

The MoPH was largely supportive 
of continuation of the BPHS but with 
introduction of new financing modali-
ties involving both a greater degree of 
government support as well as cost 
recovery from the community. Think-
ing was still at an exploratory level, 
and had started with development of 
the national health policy and strat-
egy, which had community financing 
pilots built in as a step towards sustain-

insurance had already launched in five 
-

tutional stipulation concerning free 

The need for evidence on commu-
nity health funding, user fees and other 
community-based mechanisms was 
raised and there was recognition that 
strategy dialogue needed to be started 
with higher government entities, as 
one participant reflected: “We are in 
the way to start negotiation with the 
government, the Ministry of Finance, 
and also we strategized to examine the 
new schemes of health care financing 
such as community health funds, user 
fee… taxation etc.” (MoPH #02)

Likewise, another participant as-
serted: “Most probably we would exam-
ine a combination of all options rather 
than going to for example funding by 
Government of Afghanistan or donors 

The MoF had a neutral (non-mobi-
lized) stance, maintaining that no steps 
had been taken to strategize the initia-
tive, and it was interpreted as a technical 
issue and suggested that it needed to 
rely on the MoPH rather than depend-
ing on increased allocation from the 
MoF: “…the continuation of the BPHS 
is a technical matter…the technical 
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and sectoral part relates to Ministry of 
Public Health itself.” (MoF #08)

Politician representatives supported 
continuation of the BPHS but with the 
use of government revenues and agree 
with a systematized cost recovery from 
the community. The Afghanistan Parlia-
ment’s decision to remove the user fee 
was cited as an example of political sen-
sitivities towards illogical community 
recovery schemes, and an inclination 
towards greater allocation on health 
and systematic community financial 
contributions: “There are some taxes 
to be collected from the agriculture and 
goods commerce… In addition to that, 
if the insurance system is accustomed 

Expert opinion was also supportive 
of continuation of the BPHS but point-
ed out the need for a closer interaction 
of MoPH with higher government enti-
ties. As the participant reflected: “I can 
cooperate with MoPH in the formula-
tion and establishment of the policies 
and strategies and new initiatives, and 
devise them, but it relates to how much 

the power and closeness to them.” (CR 
#05)

Community representatives were 
in favour of the BPHS continuing at the 
existing subsidy level and were strongly 
opposed to a cost-recovery scheme. 
Low affordability due to the bleak eco-
nomic scenario in the country was the 
argument given against cost-recovery 
from the community: “They [the peo-

-
cause their economic status is already 
worsened and it is at zero in X [name of 

Development partners felt that 
the BPHS should be continued, and 
pointed to human resource develop-
ment and limited support for financing 
as potential contributions: “If there is 
health care financing process, we can 
help. And also we can help in human re-

However, there had been little 
dialogue on moving towards a sustain-
able plan. NPOs were supportive of 
the BPHS continuation and expressed 
readiness to work with government in 
designing and implementation of pilots 
using new financing modalities: “We 
are ready to implement and take part in 

community level… we also have the 
technical expertise to work with the 
government, to design and provide sup-
port in the study settings.” (NPO #07)

Impact on stakeholders
Impact was defined the consequences 
of modification of the BPHS on the 
different actors. It provides informa-
tion on what would be the concerns of 
all stakeholders in case the BPHS was 

development partners was considered 
unlikely. However, eventual weaning 
from financial assistance was regarded 
with alarm by some and indifference 
by other stakeholders. The MoPH had 
apprehensions about the collapse of 
frontline health care with withdrawal of 
donor support but was cautiously op-
timistic about working out some level 
of maintenance support from external 
funds to continue the BPHS: +“I don’t 
want to talk about sudden donor exit, 
which is not anticipated, but of course, 

the system will collapse.” (MoPH #02)
The MoF counted the BPHS as 

one of the several competing develop-
ment needs of Afghanistan. The MoF 
maintained that scaling down would 
probably be necessary for continuation 
of the BPHS. However, development 
needs were seen as more than just the 
BPHS and would continue to be con-
tributed to by a number of sectors. “It 
does not mean that the projects will not 
be affected. The national budget and na-
tional priority is not health alone. There 

is also education. There is also security. 
There is also infrastructure.” (MoF #08)

Politicians and community repre-
sentatives felt that reliance could not 
be placed on internal budgetary sup-
port and could lead to catastrophic 
expenditure by households, putting 
health out of reach of ordinary people: 
“With this much assistance that comes 
from abroad, we are in such condition 

supports are even stopped, then what 
will happen, if they are not funding, as 
our people say everything will remain 
jaam

The NPOs also voiced concerns 
about the vulnerability of the system, 
pointing to shortfalls faced even with 
the existing BPHS contracts. There were 
apprehensions about not finding suf-
ficient work in case of scaling down of 
the BPHS. Moreover, there were also 
apprehensions that with a declining 
role for donors, the BPHS financing 
would be invested more in government-
managed health care and comparatively 
less on health care contracted to NPOs.

In summary, we found that there 
was a high level of interest within the 
MoPH for continuation of the BPHS, 
which was reciprocated by NPOs and 
community. However, these stakehold-
ers had low levels of policy influence 
on the BPHS continuing. The MoPH 
was also sufficiently mobilized, having 
introduced financing policy and piloted 
alternative financing. However, interest 
ranged from supportive to lukewarm 
among the MoF, politicians and do-
nors and there was a clear lack of mo-
bilization of these stakeholders despite 
significant power and influence on fi-
nancing reform for the BPHS. Targeted 
efforts are needed to broaden interest 
and ownership in sustainability of the 
BPHS and to come up with a resource 
contribution plan and accompanying 
technical modifications. Sustainability 
needed to be tackled in advance in the 
design of the BPHS rather than after the 
eventual donor withdrawal.
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policy and a strategy backed by pilot 
studies of community prepayment. 
However, further efforts are needed 
to come up with a resource contribu-
tion plan and accompanying technical 
modifications to the BPHS. This will 
require mobilization of MoF, politicians 
and development partners and also 
require grounded evidence from com-
munity pilots. The findings also showed 
that development partners, despite 
recognizing the issue of problematic 
sustainability, have shelved the issues 
rather than working towards develop-
ing a workable phase-out strategy. The 
consequences of fund withdrawal have 
a bottom-up effect on the community 
and NPOs, but there is low influence of 
both these stakeholders on the policy 
processes.

Review of experience from other 
low- to medium-income countries 
argues that programme sustainability 
can be addressed through mobilizing 
additional resources, increasing the reli-
ability of financing, and improving pro-

mobilization of additional resources was 
the main issue that needed to be tackled 
in Afghanistan, but that this also could 
involve improving the efficiency of the 
programme through re-consideration 
of current implementation strategies. 
Revenue generation measures that were 
identified included spreading out the 
cost of the BPHS across government 
contributions, household recovery and 
some level of continued external donor 
support. Opinion was divided over the 
relative level of contributions among 
stakeholders and showed a need for a 
consensus strategy across all stakehold-
ers. Matching contributions by donors 
may also be of value in maintaining gov-
ernment contributions into the BPHS. 
However, all stakeholders felt that, even 
with cost-sharing mechanisms put in 
place the BPHS would require consid-
erable scaling down.

A study funded by the World 
Bank provided similar data about the 
overall situation of the health sector in 

Discussion

Sustainability of donor-supported pro-
grammes is a cause for concern, but 
has not been extensively examined in 
public health research and therefore 
the evidence, where available, is largely 
based on quantitative aspects. Our 
study probed the qualitative dimen-
sions of continuation of the BPHS 
in Afghanistan, focusing on financial 
sustainability in the face of a decline 
in donor support. We conducted an 
analysis to ascertain stakeholders’ inter-
est in the issue, their relative power and 
influence, their positions concerning 
future options and the impact on them. 
Published literature on Afghanistan has 
highlighted the importance of different 
stakeholders in shaping the BHPS and 
has cautioned about the challenges of 

understanding of the potential role 
that stakeholders can play in the BPHS 

We explored these concerns by look-
ing into stakeholders’ potential roles 
in continuation of the BPHS, and how 
stakeholders could be influenced to 
move forward.

The BPHS is almost totally reliant 
on external aid, and stakeholders are 
suboptimally organized to come up 
with effective alternatives. We found 
that although there was a high level of 
interest within the MoPH for continu-
ation of the BPHS and a similar inter-
est among the community, there was 
a varying level of interest among other 
stakeholders. There is a particular need 
to advocate for the BPHS continua-
tion and sustainability options among 
politicians and the MoPH, who are the 
stakeholders with significant power and 
influence, but for whom the BPHS is 
not as yet a major issue. Moving beyond 
fostering ownership of this issue, there 
was also need identified for targeted 
efforts towards mobilization of stake-
holders for concerted action. We found 
that only the MoPH was prepared, by 
having developed a five-year financing 

Afghanistan although it did not focus 

of programme sustainability has been 
given more consideration in develop-
ing countries. An understanding of 
stakeholders plays an important role in 
bringing reforms that will enhance the 

therefore addressed an important point, 
which is detection of the stakeholders’ 
potential roles and functions in the con-
tinuation of the BPHS, and how they 
can move the reforms forward.

In summary, Afghanistan is ex-
tremely reliant on external aid for im-
plementation of the BPHS. Although 
sustainability mechanisms need to be 
introduced into health programming 
before donor exit, the stakeholder 
community is as yet poorly organized 
towards sustainability. Re-assessment 
of the sources of BHPS financing and 
of modifications to delivery are needed. 
The MoPH’s health financing strat-
egy is a good starting point; however, 
efforts towards improving ownership 
of the issue need to be directed towards 
other stakeholders in order to develop 
a consensus strategy. This would need 
to be followed with a clear time frame 
and action plan. Efficiency generation 
measures aimed at design, delivery and 
monitoring of BHPS were not con-
sidered in-depth in the study and this 
may be considered a weakness of the 
study. Efficiency measures may require 
re-examining the costs invested in the 
management of contracting and in the 
monitoring of the BPHS, with alterna-
tives designed with a view to reducing 
transaction costs.

Strengths and limitations
Some of the strengths of the study were 
that it was conducted in a timely way to 
respond to the increasing attention of 
health policy-makers on the topic. Ef-
forts were made to include a wide range 
of health sector stakeholders, in order 
to triangulate views. A systematic ap-
proach to interviews was followed, from 
inviting participants and establishing 
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Air quality and seasonal variations in consultations 
for respiratory, allergic, dermatological and 
gastrointestinal diseases in Bahrain, 2007
R.R. Hamadeh1 and K.A. Al-Roomi 1

ABSTRACT Environmental health data in Bahrain are scarce. This study in 4 governorates of Bahrain aimed 
to establish baseline data on the seasonal prevalence of certain disease groups that are sensitive to climate 
(respiratory, allergic, dermatological and non-specific gastrointestinal diseases) over a 1-year period and to 
record local climate and air pollutant data for the same year. A 5% sample of medical records for those who 
attended primary health-care centres during 2007 was taken. Visit rates for all 4 diseases had peaks, in spring and 
in autumn, with the lowest rates in the summer season when the average temperatures were highest and average 
humidity was lower. Respiratory-related visits were highest when the air concentrations of SO2 were highest. An 
ongoing surveillance system for climate-sensitive diseases should be initiated to monitor and relate health and 
environmental trends.
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Qualité de l'air et variations saisonnières dans des consultations pour des maladies respiratoires, allergiques, 
dermatologiques et gastrointestinales à Bahreïn en 2007

RÉSUMÉ Les données sur la salubrité de l'environnement sont rares à Bahreïn. La présente étude menée dans 
quatre gouvernorats de Bahreïn visait à recueillir des données initiales sur la prévalence saisonnière de certains 
groupes de maladies qui sont sensibles au climat (maladies respiratoires, allergiques, dermatologiques et troubles 
gastrointestinaux non spécifiques) sur une période d'un an et à enregistrer les données sur le climat local et les 
polluants atmosphériques pour la même année. Un échantillon de 5 % des dossiers médicaux des patients ayant 
consulté dans des centres de soins de santé primaires en 2007 a été sélectionné. Les fréquences de consultation 
pour les quatre groupes de maladies avaient des pics, au printemps et en automne, et des creux pendant la saison 
d'été, lorsque les températures moyennes étaint les plus élevées et que le taux d'humidité était le plus faible. 
Les consultations pour un motif respiratoire étaient plus nombreuses lorsque la concentration atmosphérique 
en dioxyde de soufre était la plus élevée. Un système de surveillance permanent pour les maladies sensibles au 
climat devrait être instauré pour surveiller et corréler les tendances sanitaires et environnementales.
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Introduction

Climate change is increasingly seen as 
a threat to public health, and climate-
sensitive diseases are predicted to be a 
major component of the future global 
burden of disease and premature death 

of the growing vulnerability of humans 
due to the global climate changes and 
the critical challenges that the world 

that are sensitive to climate and that 
could be affected by global climate 
changes include vector-borne diseases 

-
-

disability-adjusted life years due to 

A recent study of temporal trends 
in air temperatures in Bahrain showed 
a significant warming of the dry season 

Moreover, the overall rate of warming 
in the dry season during the day was 
7 times that during the night and the 
trends were statistically significant for 
the months of May to July and October 

-
try-specific environmental impact Bah-
rain was the 7th worse-ranked country 
by proportional environmental impact 

Data about environmental health 
in Bahrain are scarce, although the 
latest available data indicate that the 
current environmental health burden 

-
tion in the mortality rates in Bahrain 

-
ing more deaths in the winter season 

per day were admitted to the emergency 
department at the Salmanyia Medical 
Complex when the mean average heat 

and Chaudhary in their human health 

risk assessment on global warming in 
the Arab Gulf countries have reported 
that there is an anticipated increase in 
mortality rates due to cardiovascular 
diseases, respiratory diseases, thermal 
stress and infectious vector-borne ill-

Bahrain, the projected excess mortality 
-

lation, with substantial increases in the 
adjusted all-cause disability adjusted life 

This study in Bahrain aimed to es-
tablish baseline data on the seasonal 
prevalence of certain disease groups 
that are sensitive to climate. The specific 
objectives were to determine the rate of 
consultations for respiratory, allergic, 
dermatological and non-specific gas-
trointestinal diseases among patients 
attending health centres in different 

period and to record seasonal variations 
in local temperature, humidity and air 
pollutant levels in the same year.

Methods

Study setting and sample
The Ministry of Health In Bahrain 
provides primary health care services 

2 clinics, distributed in the 5 governo-
rates. All the health centres are served 
by board-certified family physicians 
and offer curative and mother and child 
care services but vary in the provision 
of additional services such as radiology, 
physiotherapy and social and health 

In 2008 a retrospective cross-
sectional study was conducted of the 
medical records of people who attended 
the health centres during 2007. The 
inclusion criteria for health centres 
were those that served a population of > 

centres from the Capital, Northern, 
Muharraq and Central Governorates 
were included in the sampling frame, 

Governorate was excluded as it only 
had 2 clinics which did not satisfy the 
inclusion criteria. One health centre 

governorates: Ibn Sina, Hamad Town, 
National Bank of Bahrain (NBB) and 
Sitra (representing Capital, Northern, 
Muharraq and Central Governorates 
respectively).

All people registered at the above 

who sought medical services during 
2007, and whose family folders were 
available at the time of study, were in-
cluded in the study. Those persons who 
visited the health centres for screening 
services (childhood, preschool and 
premarital), postnatal and antenatal 
visits, dental visits, visits for pregnancy 
tests and vaccinations were excluded. 
The sampling frame comprised all the 

Due to the large population size, a 5% 
sample of the medical files was selected 
from each health centre, proportional 
to the latest available number of active 
files. Thus, from the total number of 

-
ily folders respectively were selected. 
A systematic sampling method was 
employed whereby a random number 
was picked to select the required num-
ber of files.

Data collection
A structured proforma was developed 
for data collection. It sought informa-
tion on patients’ demographic data, 
total number of visits and number of 
visits for specific disease categories that 
were sensitive to climate. These were: 
respiratory diseases (upper respiratory 
tract infections, asthma, emphysema, 
bronchitis); allergic diseases (allergic 
rhinitis and conjunctivitis); dermato-
logical diseases (diaper rash, eczema, 
atopic dermatitis); and gastroenteritis. 
The diseases groups were identified 
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the sociodemographic characteristics of 
the study patients by health centre. The 
highest proportion of patients was in the 

than half (57.5%) of the study sample 
were never married and the majority 

were statistically significant variations 
across the health centres in the distribu-
tion of age (P P 
= 0.020) and nationality (P
The highest proportion of Bahraini 
nationals was in Sitra (97.7%) and the 

Consultation rates for the 
studied diseases

Respiratory diseases comprised the 
highest proportion of consultations for 

by a panel of experts comprising family 
and community medicine consultants

The average monthly air tempera-
ture and humidity values in each of 
governorates were obtained from the 
Central Informatics Organization and 

November) according to the Bahrain 
meteorological classification.

The average annual levels of selected 
air pollutants in each of governorates 
during 2007 were obtained from the 
Environmental Control Directorate: 
sulfur dioxide (SO2), nitrogen dioxide 
(NO2), carbon monoxide (CO), ozone 
(O3), particulate matter with diameter 

) and ≤ 2.5 μm (PM2.5) 
[Environmental Control Directorate, 

Ministry of Industry and Commerce, 
Bahrain, personal communication, 
2008).

Data analysis

The data was entered and analysed 
using SPSS
Age-adjusted prevalence rates of the 
disease groups for each health centre 
were standardized to the total popula-
tion in the sample. The 95% confidence 
intervals (CI) were computed for the 
mean rates. The chi-squared test and 
analysis of variance were applied.

Results

Background characteristics of 
study sample & health centres

made a total number of 7592 visits (Ibn 

Table 1 Sociodemographic characteristics of the sample of patients consulting during 2007 in the 4 studied health centres 
(governorate) in Bahrain

Variable Ibn Sina
(Capital)

Hamad Town
(Northern)

NBB
(Muharraq)

Sitra
(Central)

Total P-value

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

Sex 0.336

Male 332 45.5 714 49.6 706 48.7 632 48.4 2384 48.4

Female 398 54.5 725 50.4 745 51.3 675 51.6 2543 51.6

Total 730 100.0 1439 100.0 1451 100.0 1307 100.0 4927 100.0

Nationality < 0.0001

Bahraini 346 47.4 1403 97.6 1237 85.3 1277 97.7 4263 86.5

Other 384 52.6 35 2.4 214 14.7 30 2.3 663 13.5

Total 730 100.0 1438 100.0 1451 100.0 1307 100.0 4926 100.0

Marital status 0.020

Never married 412 56.4 876 60.9 804 55.4 743 56.8 2835 57.5

Ever married 318 43.6 563 39.1 647 44.6 564 43.2 2092 42.5

Total 730 100.0 1439 100.0 1451 100.0 1307 100.0 4927 100.0

Age (years) < 0.0001

≤ 9 164 22.7 255 18.3 241 16.7 267 21.0 927 19.2

10–19 91 12.6 344 24.7 266 18.5 173 13.6 874 18.1

20–-29 101 14.0 279 20.0 225 15.6 289 22.7 894 18.5

30–39 147 20.4 136 9.7 237 16.5 253 19.9 773 16.0

40–49 115 15.9 212 15.2 230 16.0 133 10.5 690 14.3

50–59 52 7.2 127 9.1 107 7.4 62 4.9 348 7.2

≥ 60 52 7.2 42 3.0 134 9.3 94 7.4 322 6.7

Total 722 100.0 1395 100.0 1440 100.0 1271 100.0 4828 100.0

NBB = National Bank of Bahrain
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Among the health centres Ibn Sina had 
the highest rates of visits for respiratory 

highest rate of non-specific gastrointes-

These differences between health cen-
tres were statistically significant (P

for the other disease categories.

Seasonal consultation rates

Figure 2 shows the rates for all health 

disease groups together with the av-
erage temperatures in Bahrain during 

in autumn, with the lowest rates in the 
summer season. The seasonal distribu-
tion of allergic- and dermatological-re-
lated visits had a peak around the spring 
season. The gastrointestinal disease-
related visits were lowest in summer and 
highest in spring.

The seasonal pattern was consistent 
across all health centres except for Sitra. 
Ibn Sina health centre had the high-
est rate of visits for respiratory diseases 
throughout the seasons (Figure 3). In 
NBB there were 2 peaks in the rate of 

-
bution of allergic- and dermatological-
related visits followed a similar pattern 

Rates were highest for the former in 
Ibn Sina and for the latter in NBB. NBB 
health centre had the highest rates of 
gastrointestinal disease-related visits in 
winter and spring.

208

17
28

8

279

18
29

11

149

15
32

7

132

14
23

3

187

16
28

7
0

50

100

150

200

250

300

Pe
r 1

0
0

0
 v

is
it

s

Hamad Town Ibn Sina NBB Sitra All HC

Respiratory Allergic Gastrointestinal Dermatological

Figure 1 Total consultation rates for respiratory, allergic, dermatological and 
gastrointestinal diseases per 1000 visits in all studied health centres (HC) in 
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Seasonal climate and pollutant 
levels
Table 3 presents the average annual 
air levels of SO2, NO2, CO, O3, PM  
and PM2.5 recorded in the governo-
rates where the health centres are 
located. The SO2 hourly average con-
centrations were highest in Northern 
Governorate (where Hamad Town 
health centre is located) and lowest in 
Muharraq Governorate (where NBB 
health centre is located). The NO2 
hourly average concentrations were 

-
norates, while Central Governorate 
(where Sitra health centre is located) 
had the highest throughout the year. 
The CO hourly average concentra-
tions were highest in Capital Gover-
norate (where Ibn Sina health centre is 
located). There was no variation in the 

2.5 concentrations 
except for a peak in Muharraq Gover-
norate (where NBB health centre is 

hourly average levels of SO2. None of 
the other studied pollutants showed 

any variation by season and consulta-
tion visits.

The average temperature and hu-

2007 are shown in Figure 5.

Discussion

There is substantial evidence from 
the existing literature indicating that 
climate impacts human health, and it 
is hypothesized that global and local 
climate changes will have an impact in 
the future health of population world-
wide [
climate change have attracted attention 
worldwide, such a concern is not fully 
appreciated in Bahrain, partly due to the 
lack of environmental and epidemio-
logical data. In addition, this issue does 
not appear to be on the high priority list 
of the political and health agenda.

There were seasonal variations in 
the pattern of consultations for res-
piratory diseases, with the highest rates 
occurring in autumn and the lowest in 

summer and an inverse relationship 
observed between average tempera-
ture and the consultation rates. The 
consultation rate was lowest in sum-
mer, when the average temperatures 
were highest and average humidity 
levels were lowest. Our findings are in 
line with other evidence that Middle 
Eastern populations suffer from respir-
atory illnesses related to weather condi-
tions [23
the 3 other disease categories (allergic, 
dermatological and gastrointestinal) 
did not follow a seasonal pattern of 
variation which may be due to their low 
consultation rates. Since Bahrain has a 
warm climate with high temperatures 
and humidity during most of the year, 
high transmission of certain diseases 
through air, contaminated food and 
water are expected. In addition, con-
ditions that are directly or indirectly 
related to thermal stress are expected 
to rise, particularly among vulnerable 
groups such as children and elderly 
people [8 -
sponses such as establishing an online 
notification system for illnesses that 
may be climate sensitive.

There also appeared to be a rela-
tionship between the levels of some 
pollutants and the occurrence of res-
piratory diseases. When the concentra-
tions of SO2 were highest, the rates of 
respiratory-related visits were highest 
as well. Furthermore, there were differ-
ences between the health centres, with 
Ibn Sina having the highest morbidity 
rates from respiratory-related diseases. 
The concentrations of SO2 followed a 
similar pattern to those of consultations 
for respiratory illnesses. Moreover, the 
SO2 as well as CO levels were high in 
the regions with highest rates of visits 
attributed to respiratory conditions. 
However, the other pollutants did not 
show such a pattern.

disease groups was greatest among 

(35.3%). Furthermore, over half of 
the visits of the preschool age children 
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literature indicates that children are 
vulnerable to changes in temperature 
and at a higher risk of morbidity and 

the very young, have a naive immune 
system, making them more vulner-
able to infectious diseases such as 

gastrointestinal diseases, respiratory 
diseases, malaria and parasitic infec-
tions. Furthermore, the incidence of 
fever, electrolyte imbalance and renal 
diseases increases among children 

Designing studies to test hypoth-
eses about the possible relationship 

between climate changes and disease 
occurrence are difficult to conduct and 
encounter limitations. The main limita-
tions of the current study were that data 
were obtained from medical records, 
in which information might have been 
influenced by the doctors’ recording 
practices. However, if this assumption 

Table 3 Average annual air pollutant concentrations in the 4 studied governorates in Bahrain, 2007

Pollutant Annual average pollutant concentrations P-value

Capital Northern Muharraq Central

SO2 (ppb) 8.2 9.0 4.6 6.4 < 0.001

NO2 (ppb) 21.5 15.3 18.5 23.4 0.057

CO (ppm) 0.51 0.40 0.41 0.37 0.493

O3 (ppb) 37.5 56.3 65.3 38.2 0.001

PM10 ( g/m3) 145.4 145.7 155.3 193.1 0.629

PM2.5 ( g/m3) 49.7 52.3 55.3 56.9 0.929

SO2 = sulfur dioxide; NO2 = nitrogen dioxide; CO =carbon monoxide; O3 = ozone; PM10 = particulate matter with diameter ≤ 10 μm; PM2.5 = particulate matter with 
diameter ≤ 2.5 μm.

Table 2 Seasonal variation of consultation rates per 1000 visits for respiratory, allergic, dermatological and gastrointestinal 
diseases in the 4 studied health centres (governorate) in Bahrain, 2007

Disease category/season Consultation rate per 1000 visits
Ibn Sina
(Capital)

Hamad Town
(Northern)

NBB
(Muharraq)

Sitra
(Central)

Respiratory diseases

Winter 74 55 36 43

Spring 68 57 45 25

Summer 53 30 21 32

Autumn 84 66 47 31

All seasons 279 208 149 131

Gastrointestinal diseases

Winter 9 7 10 5

Spring 8 8 10 9

Summer 7 4 4 6

Autumn 6 9 7 2

All seasons 30 28 31 22

Allergic diseases

Winter 1 1 4 3

Spring 9 5 4 4

Summer 5 4 4 4

Autumn 4 7 3 3

All seasons 19 17 15 14

Dermatological diseases

Winter 2 1 3 1

Spring 2 1 3 0

Summer 2 3 0 2

Autumn 5 3 1 1
All seasons 11 8 7 4

NBB = National Bank of Bahrain
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were true it would have resulted in 
under-reporting of diseases. Moreover, 
having qualified family physicians serv-
ing in all the health centres in Bahrain 
would make misdiagnosis unlikely. 
Secondly, the rationale of the study as-
sumed that the subjects’ exposures to 

pollutants were mainly based on their 
area of residence and therefore data 
were collected from the local health 
centres. It is plausible that some of the 
working population were exposed to 
different levels of pollutants in their 
work locations. However, subjects who 

were not in the main workforce age 
accounted for around two-thirds of the 
total population. Thus, such limitations 
were unlikely to have affected the over-
all direction of the results

In view of the information gap 
related to climate change and health 
in Bahrain, the first step to rectify this 
situation would be to establish an inte-
grated network for environmental and 
epidemiological data. This requires the 
collaboration of the Ministry of Health 
with the Environmental Control Di-
rectorate and Ministry of Industry and 
Commerce. An ongoing surveillance 
system should be initiated to monitor 
and correlate health and environmen-
tal trends in the country. This network 
would also establish a link between the 
epidemiologic surveillance system at 
the Public Health Directorate and the 
meteorological data for prompt action 
by policy-makers.

Conclusions

Due to the paucity of research on the 
adverse health effects of climate on 
health in Bahrain, research should be 
encouraged to determine the burden 
of climate-sensitive diseases in the 
country to enable policy-makers to 
take action.
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Use of short message service reminders to improve 
attendance at an internal medicine outpatient clinic 
in Saudi Arabia: a randomized controlled trial
A. Youssef 1

ABSTRACT Non-attendance at outpatient appointments is a major problem. This study aimed to evaluate the efficacy 
of sending short message service (SMS) reminders to patients’ mobile phones in reducing non-attendance at scheduled 
appointments. A randomized clinical trial was conducted in 2011 in an internal medicine outpatient clinic at a hospital 
in Eastern Province, Saudi Arabia. Eligible patients (n = 502) were randomly allocated to receive an SMS reminder of 
their appointment (intervention group) or no reminder (control group). The non-attendance rate was significantly 
lower in the reminder group (26.3%) than the non-reminder group (39.8%). In multivariate logistic regression, age, 
sex and nationality did not affect attendance rates but having their first contact with the hospital (OR = 7.40) and not 
receiving an SMS reminder (OR = 0.56) were significant factors in non-attendance. All patients surveyed about their 
perceptions of the SMS reminder (n = 76) reported they would like to continue to receive SMS reminders in the future.

1Department of Health Information Management and Technology, College of Applied Medical Sciences, University of Dammam, Dammam, Saudi 
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Utilisation de rappels par minimessages afin d'améliorer l'assiduité des patients dans un service de 
consultations externes en médecine interne en Arabie saoudite : essai contrôlé randomisé

RÉSUMÉ La non-présentation des patients aux rendez-vous de consultations externes constitue un problème 
majeur. La présente étude visait à évaluer l'efficacité de l'envoi de rappels par minimessages (SMS) sur les téléphones 
portables des patients afin de réduire le nombre de rendez-vous non honorés. Un essai clinique randomisé a été 
mené en 2011 dans un service de consultations externes de médecine interne au sein d'un hôpital de la province 
orientale d’Arabie saoudite. Les patients éligibles (n=502) ont été aléatoirement répartis dans le groupe recevant 
un rappel de leur rendez-vous par SMS (groupe bénéficiant de l'intervention) ou dans le groupe ne recevant pas de 
rappel (groupe témoin). Le taux de non-présentation aux rendez-vous était significativement inférieur dans le groupe 
ayant bénéficié de l'intervention (26,3 %) par rapport au groupe n'ayant pas reçu de rappel (39,8 %). À l'analyse de 
régression logistique multivariée, l'âge, le sexe et la nationalité n'influaient pas sur les taux de non-présentation. En 
revanche, prendre rendez-vous pour la première fois avec l'hôpital (OR = 7,40) et le fait de ne pas recevoir de rappel 
par SMS (OR = 0,56) étaient des facteurs importants favorisant une non-présentation. Tous les patients interrogés 
pour l'enquête sur leur perception du rappel par SMS (n=76) ont indiqué qu'ils souhaitaient continuer à recevoir des 
rappels de leur rendez-vous par SMS à l'avenir.
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Introduction

Non-attendance at outpatient clinic 
appointments is a worldwide problem 
that affects the efficiency of health-care 
delivery systems and results in poorer 
outcomes and loss of continuity of care 

a cycle of ever-lengthening waiting lists 

due to transport difficulties, conflict with 
other appointments or family responsi-

-
ness as the most important reason for 

by the success of reminders in improv-

methods to remind patients about 
their appointments have been studied, 
including personal phone calls, auto-
mated phone calls and mailed letters 

these methods have their limitations. 
For example, telephone reminders are 
costly and repeated calls may be needed 

Mobile phones using the short 
message service (SMS) are now com-
monplace in both developed and de-
veloping countries. Saudi Arabia is one 
of the fastest growing markets for mo-
bile phone use in the Middle East, with 

the advantage of being convenient, 
inexpensive and able to reach to the 

These characteristics allow the tech-
nology to be widely used for health 
information transfer and efficient and 
effective delivery of health-care ser-

have been used to improve patient 
compliance with medications (e.g. 
improve adherence to asthma treat-

-
chiatric patients (e.g. schizophrenia 
patients benefiting from text messages 

have also been shown to be effective 

in many settings, including emergency 
departments, primary care and pulmo-

Over the past few years there have 
been several studies (observational 
and interventional) that showed con-
sistent success of SMS reminders in 
reducing appointment non-attendance. 
However, most of these studies were 
conducted in countries other than 
Saudi Arabia. A recent observational 
study (historical cohort) conducted 
in Saudi Arabia was the first to report 
the effectiveness of text messaging in 
reducing the non-attendance rate in 

-
ever, similar to other observational 
studies the results may have been bi-
ased by other non-controlled factors. 
In a previous study we demonstrated 
that the effectiveness of text messaging 
reminders varies according to the type 

we present the results of a randomized 
controlled trial (RCT) to evaluate 
whether SMS reminders can reduce 
the non-attendance rate in a hospital 
internal medicine outpatient clinic. 
Secondary aims were to assess patient 
perceptions about receiving reminder 
messages and to explore factors related 
to non-attendance.

Methods

Study design and setting
This was a RCT conducted at the inter-
nal medicine outpatient clinic at a major 
teaching hospital in Eastern Province of 
Saudi Arabia during the period 5 April 

clinic was selected because it was known 
to have the highest patient volume with 
the longest waiting times for outpatient 
appointments. The services provided in 
outpatient clinics in the hospital are free 
of charge.

This study was approved by the 
institutional board review of the hos-
pital. Patient approval was not sought 
because patients provide their phone 

number at registration with the un-
derstanding that the hospital may use 
the number as a contact source for the 
patient.

Sample

per group was required to be able to 

reminder with a power of 80% and α = 

were needed. However, we were able 
to include a larger number of patients 
in the study.

All patients whose mobile number 
were documented in the hospital elec-
tronic database and were due to attend 
an appointment at the internal medi-
cine outpatient clinic during the fol-
lowing week were eligible for the study. 
Because the SMS reminder messages 
were sent in Arabic, non-Arabic speak-
ing patients were excluded from the 

-

old were also excluded. Each week 
a list of patients with appointments 
for the following week was retrieved 
from the hospital electronic database. 
A random sample of 20 patients was 
selected from the list on each day of 
the week. Using computer-generated 
random numbers, these 20 patient 
appointments were then randomly 
allocated to receive a reminder text 
message or not to receive such a re-

This process continued over the study 
period until the required sample size 
was collected.

Intervention
A standard text message reminder 
was sent manually to the intervention 
group using one of the mobile phone 

hours before the scheduled appoint-
ment. It started with a greeting at the 
beginning of the message followed by 
a reminder of the date, clinic name and 
the hospital name. The text message 
did not include the patient’s name.
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patients who received SMS reminders 
-

pointment compared with those who 
did not receive SMS reminder (OR = 

P
(Table 2).

Using number needed to treat cal-
culation, for every 7 SMS reminders 

the appointment due to the reminder 
message. There was no evidence of in-
teraction between receiving an SMS 
reminder and patient characteristics.

Factors associated with non-
attendance
The non-attendance rate was much 
higher among patients who had their 
first visit compared with those who had 
had prior contact with the hospital (OR 

P
Nevertheless, the SMS reminder was 
similarly effective in reducing the non-
attendance rate in these 2 groups of pa-
tients. Patients’ age, sex and nationality 
were not associated with an increased 
risk of non-attendance (Table 2).

Patients’ perceptions of SMS 
reminders

an SMS reminder, we attempted to 

Data collection
Other data collected from the electronic 
database included: patient’s age, sex, 
nationality, type of visit (first contact 
or previous contact with the hospital) 
and whether the patient attended the 
scheduled appointment (show or no-
show). The sequence of the randomiza-
tion was concealed from the individual 
who provided the appointment list. The 
statistician was also blinded to the pa-
tient group.

-
ment, we conducted a telephone survey 
of a group of participants in the interven-
tion group regarding their perceptions 
toward the SMS reminder. A random 

from the intervention group and con-
tacted for phone interview using the 
phone number used during the study 
to send the SMS reminder. A research 
assistant was trained and provided with 
the questionnaire to conduct the phone 
interview.

Statistical analysis
The statistical analysis was performed 
using Stata
outcome for the study was non-attend-
ance rate. Patients were considered 
non-attenders if they were registered 
in the electronic system as no-show 
for their scheduled appointment. The 
non-attendance status was calculated 
based on intention-to-treat analysis. 
The non-attendance rate in the SMS-
reminder group was compared with 
that in the non-reminder group using 
the chi-squared test. To control for 
confounding factors, multivariate lo-
gistic regression was conducted with 
attendance status as the dependent vari-
able (yes/no) and SMS reminder (yes/
no) as the main exposure factor. Other 
factors controlled for in the model 
included patient’s age, nationality 
(Saudi/Arab non-Saudi), type of visit 
(first contact/had previous contact). 
For the odds ratio (OR) calculation, 
the non-reminder group was used as 
the reference group. The OR and 95% 

confidence intervals (CI) are presented. 
P
statistically significant. The multivariate 
logistic regression would also allow for 
hypothesis generation regarding types 
of patients more likely to not attend 
their appointment.

Results

Baseline characteristics
All included patients completed 
the study and the final analysis was 

group. The baseline characteristics of 

Comparison between groups shows 
adequate randomization, with equal 
distribution of group characteristics 
at baseline. The mean age was 52.5 

study population were Saudi nationals 
(90.8%).

Non-attendance rate (primary 
outcome)
The non-attendance rate for the control 
group (39.8%) was significantly higher 
than for the SMS-reminder group 

proportion (P
logistic regression analysis showed that 

Table 1 Baseline characteristics of patients in the intervention (SMS appointment 
reminder) and control (no SMS reminder) groups

Variable SMS reminder P-value

No
(n = 251)

Yes
(n = 251)

No. % No. %

Nationality

Saudi 222 88.5 234 93.2 0.06

Non-Saudi 29 11.6 17 6.8

Sex

Female 146 58.2 143 57.0 0.79

Male 105 41.8 108 43.0

Visit type

Previous contact with hospital 228 90.8 238 94.8 0.08

First contact with hospital 23 9.2 13 5.2

Mean age (SD) years 53.0 (13.3) 52.0 (15.6) 0.45

SMS = short message system; SD = standard deviation.
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and were surveyed over the phone. 
Table 3 presents the response to the 

(97%) found the message was clear. 
More than three-quarters (59, 77%) 
agreed that the SMS was useful to 
remind them about the appointment. 

would like to continue to receive SMS 
reminders in the future and recom-
mended providing the SMS reminders 
to others.

Discussion

This study demonstrated that SMS 
reminders to patients’ mobile phone 
were effective in reducing the non-
attendance rate among patients with 
internal medicine outpatient clinic 
appointments compared with those 
who were not send a reminder. This 
SMS reminder effect was consistent 
irrespective of patients’ sex, national-
ity or type of visit, as evidenced by the 
multivariate regression and lack of a 
significant interaction between having 

an SMS reminder and these factors on 
attendance rate.

The results of our study were in 
line with other RCTs that examined 
the effect of SMS reminders on non-
attendance in outpatient clinics. In a 
meta-analysis of 8 RCT studies, the 

these combined studies was similar in 
both primary health care and hospital 

In a pre- and post-observational 
study, Altuwaijri et al. showed that 
integrating the SMS reminders with 
the electronic medical records reduced 

clinics in the Saudi National Guard 

in non-attendance attributed to SMS 
reminders was much lower than the 
reduction in our study. This variation 
could be because of the difference 
between the sociodemographic char-
acteristics of the 2 study populations. 
Another possibility is that their study 

Table 2 Multivariate logistic regression of the effect of SMS appointment reminders and patient characteristics on risk of 
non-attendance at appointments

Variable Attenders Non-attenders OR 95% CI P-value

No. % No. %

SMS reminder

No 151 60.2 100 39.8 1 – –

Yes 185 73.3 66 26.3 0.58 0.40–0.88 0.009

Age (years)

< 40 58 69.1 26 31.0 1 – –

40–49 81 52.6 73 47.4 1.59 0.88–2.85 0.12

50 59 92 75.4 30 24.6 0.69 0.37–1.30 0.26

> 60 104 73.8 37 26.2 0.68 0.37–1.25 0.22

Nationality

Non-Saudi 22 47.8 24 52.2 1 – –

Saudi 314 68.9 142 31.1 0.56 0.29–1.08 0.09

Visit type

Previous contact with hospital 325 69.6 142 30.4 1 – –

First contact with hospital 11 31.4 24 68.6 4.3 1.10–9.48 < 0.001

Sex

Female 189 65.4 100 34.6 1 – –

Male 147 69.0 66 31.0 0.79 0.47–2.57 0.82

SMS = short message system; OR = odds ratio; CI = confidence interval.

Table 3 Perceptions and satisfaction with SMS appointment reminders among 
patients who stated they received the reminder

Item No of patients
(n = 76 )

% agreeing

Did you read the message? 75 99

Was the message received clear enough? 74 97

Do SMS messages help you remember your 
appointment? 59 77

Do you support keeping the SMS message 
reminder service? 76 100

SMS = short message system.
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included clinics with different special-
ties including obstetrics and gynaecol-
ogy. These clinics have patients who 
may behave differently towards their 
appointments and in their response to 
SMS reminders compared with patients 
with appointments at internal medicine 
clinics.

Other methods of reminding pa-
tients about their appointments were 
also shown to be effective. A meta-anal-
ysis of 23 interventional studies dem-
onstrated that mailed and telephone 
reminders were consistently effective 

Using computer-generated postcard 
reminders, Quattlebaum et al. achieved 

both SMS and phone reminders (auto-
mated and personal) found that there 
was no significant difference in the ef-
fectiveness between these 2 methods, 
with SMS reminders being more cost-
effective. SMS messaging is cheaper 
than telephone calls with regard to staff 
costs and telephone company fees. Fur-
thermore, the information technology 
(IT) infrastructure for SMS messag-
ing already exists in most hospital IT 
systems, including our study hospital, 
where the software for sending auto-
mated text messages can be integrated 
with existing electronic health records 
and administrative hospital systems. 
The system could also be automated to 
collect patients’ mobile phone numbers 
provided at the time the appointment is 
booked. Furthermore, the system could 
be automated to send the reminder 
message at a pre-specified time before 
the appointment with almost no labour 
cost. Once the system is set up, the cost 
of running it grows little as the number 
of messages increases. It is also possible 
to negotiate with the telecommunica-
tion companies to reduce the unit cost 
with the increase in the volume of SMS 
messages sent.

Multivariate analysis of factors asso-
ciated with non-attendance in this study 
found that age was not associated with 

rates of non-attendance. This disagrees 
with the results of other studies show-
ing that older people were significantly 

Although older individuals have more 
health problems and are more likely to 

other factors may preclude patients 
from attending their appointments, 
even for older people who may have 
greater needs. In a study by Lacy et al. 3 
reasons were cited by patients as to why 
they do not show up for their appoint-
ments: emotional barriers; perceived 
disrespect for the patient’s beliefs and 
time by the health care system; and 
lack of understanding of the scheduling 

whether any of these factors may have 
contributed to the similar attendance 
rates among older and younger patients. 
Our study also found that patients 
whose appointment was the first con-
tact with the hospital had the highest 
risk of not attending their appointment, 
a finding which was in line with some 

patients were probably more comfort-
able with the system and more con-
nected with the provider and therefore 
more likely to attend their appointment 

The positive perceptions of patients 
in our study regarding SMS remind-
ers were consistent with other studies 

of patients with mobile phones were 
willing to receive routine mobile phone 
text message reminders of their outpa-

O’Connor et al. SMS messaging was 
found to be the most preferred method 

reminder on any day or time of day, 
including holidays.

Our study had some limitations. 
First, this was a single hospital study, 
which limits the generalizability of our 

results. Similarly, our results may be 
applicable only to patients attending in-
ternal medicine outpatient clinics; other 
specialties may have different degree of 
effectiveness of reminders on patient 
attendance rate. In a study by Downer 
et al. the reduction in non-attendance 
rates with the use of SMS reminders 
ranged from 3% to 27%, with remind-
ers having the lowest effectiveness in 

we did not confirm if all patients in the 
intervention group had received the 
SMS reminder. However, assuming 
that all these patients failed to attend 
their appointment, our results would be 
an underestimate of the effectiveness of 
the SMS reminders. Thirdly, this study 
did not examine the effectiveness of 
SMS reminders on patients with a his-
tory of repeated failure to attend their 
appointments. In a RCT that focused 
on patients with history of repeated 
non-attendance, the authors did not 
detect a significant reduction in non-
attendance rate as a result of texting 
appointment reminders to this group 

this group of patients needs a different 
method than SMS reminders. Fourthly, 
we did not ascertain the reason for 
the clinic visit and it is important to 
note that clinical presentation could 
affect the priority placed by patients 
on the need for keeping an appoint-
ment. Fifthly, this study included only 
Arabic-speaking patients and these 
patients represent a small percentage 
of patients using the clinic. However, 
it is expected that non-Arabic speak-
ing patients would show similar results, 
and converting the messages to other 
languages can be easily done. Several 
studies conducted in other countries 
consistently indicated the effectiveness 

our study did not examine the effect 
of timing of the reminder before the 
appointment on the attendance rate. In 

of the studies found any strong effect 
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on non-attendance rate with reminders 

Future research needs to look at 
the effectiveness of the SMS remind-
ers in different populations and dif-
ferent environments. Effectiveness in 
older patients is particularly needed 
given their greater need for health-care 
appointments and their less familiarity 
with SMS messages. Effectiveness of 
direct phone calls or other reminder 
methods for this group should be 

examined. The economic analysis 
of SMS reminders is also an impor-
tant area of research. RCTs on the 
effectiveness of SMS reminders also 
need to be extended to other types of 
outpatient clinics and other types of 
providers.

Conclusion

This study provided evidence that SMS 
reminders were effective in reducing 
the non-attendance rate at internal 

medicine outpatient clinic appoint-
ments in a major Saudi hospital. The 
success of the SMS reminders was ef-
fective irrespective of patients’ age, sex 
or type of visit. Patients who received 
SMS reminders were satisfied with the 
reminder and recommended official 
implementation of this service.

Acknowledgements

Funding: None.
Competing interests: None declared.



323

28. Guy R et al. How effective are short message service reminders 
at increasing clinic attendance? A meta-analysis and systematic 
review. Health Services Research, 2012, 47:614–632. 

29. Macharia WM et al. An overview of interventions to improve 
compliance with appointment keeping for medical services. 
Journal of the American Medical Association, 1992, 267:1813–
1817. 

30. Quattlebaum TG, Darden PM, Sperry JB. Effectiveness of 
computer-generated appointment reminders. Pediatrics, 1991, 
88:801–805. 

31. Lehmann TN et al. Missed appointments at a Swiss university 
outpatient clinic. Public Health, 2007, 121:790–799. 

32. Parikh A et al. The effectiveness of outpatient appointment 
reminder systems in reducing no-show rates. American Journal 
of Medicine, 2010, 123:542–548

33. Wick A, Koller MT. Views of patients and physicians on follow-
up visits: results from a cross-sectional study in Swiss primary 
care. Swiss Medical Weekly, 2005, 135:139–144. 

34. Vervloet M et al. SMS reminders improve adherence to oral 
medication in type 2 diabetes patients who are real time elec-
tronically monitored. International Journal of Medical Informat-
ics, 2012, 81:594–604. 

35. Christensen A et al. Survey of patient and physician assessment 
of a compliance reminder device in the treatment of hyperten-
sion. Blood Pressure, 2009, 18:280–285. 

36. Sahm L et al. Electronic reminders to improve medication ad-
herence–are they acceptable to the patient? Pharmacy World 
and Science, 2009, 31:627–629. 

37. Koury E, Faris C. Mobile phones and clinic appointments:the 
start of a beautiful new friendship? British Journal of Healthcare 
Computing and Information Management, 2005, 22:18–20. 

38. O’Connor MB, Bond U, Saunders JA et al. The preferences for 
outpatient clinic appointment reminders among rheumatology 
patients. Journal of Clinical Rheumatology, 2008, 15(5):258–259.

39. Downer SR, Meara JG, Da Costa AC. Use of SMS text messaging 
to improve outpatient attendance. Medical Journal of Australia, 
2005, 183:366–368. 

40. Fairhurst K, Sheikh A. Texting appointment reminders to re-
peated non-attenders in primary care: randomised controlled 
study. Quality and Safety in Health Care, 2008, 17:373–376. 

41. Prasad S, Anand R. Use of mobile telephone short message 
service as a reminder: the effect on patient attendance. Inter-
national Dental Journal, 2012, 62:21–26. 

42. Foley J, O’Neill M. Use of mobile telephone short message 
service (SMS) as a reminder: the effect on patient attendance. 
European Archives of Paediatric Dentistry; Official Journal of the 
European Academy of Paediatric Dentistry, 2009, 10:15–18. 

43. Guy R et al. How effective are short message service reminders 
at increasing clinic attendance? A meta-analysis and systematic 
review. Health Services Research, 2012, 47:614–632. 

44. Hasvold PE, Wootton R. Use of telephone and SMS reminders 
to improve attendance at hospital appointments: a systematic 
review. Journal of Telemedicine and Telecare, 2011, 17:358–364. 



EMHJ

324

Utilization of a telephone interactive voice-response 
tobacco cessation support service in the Islamic 
Republic of Iran
G. Heydari,1 A. Ebn Ahmady,2 H.A. Lando 3 and B. Almasinia 1

ABSTRACT Telephone smoking cessation counselling is a very cost-effective means of reaching dependent 
smokers in a population. We investigated the frequency of contacts and the types of topics that people accessed 
after a national telephone helpline was set up in the Islamic Republic of Iran at the beginning of 2011. From a total 
of 23 979 calls received over a 24-month period, 26.5% of callers hung up without selecting any menus. The most 
frequently accessed menu was addresses of smoking cessation support services (23.9%), followed by methods of 
smoking cessation (14.0%), self-help materials for quitting smoking (11.8%) and nicotine dependence assessment 
(10.4%). The average number of contacts decreased dramatically after the first month of the service but there 
was a significant increase in the 2 months preceding the feast of Ramadan. Religious messages provide a good 
opportunity to engage individuals in smoking cessation and may be useful in the planning of media campaigns.
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26.5 23 979 24
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10.4 11.8

Utilisation d'un serveur vocal interactif téléphonique d'aide au sevrage tabagique en République islamique 
d'Iran

RÉSUMÉ L'aide au sevrage tabagique par téléphone est un moyen d'un très bon rapport coût-efficacité de 
toucher les fumeurs dépendants dans une population. Nous avons étudié la fréquence des appels et les différents 
types de sujets que les appelants sélectionnaient depuis la mise en place début 2011 d'une ligne téléphonique 
nationale d'aide aux fumeurs en République islamique d'Iran. Sur un total de 23 979 appels reçus sur une période 
de 24 mois, 26,5 % des appelants raccrochaient sans sélectionner de choix dans les menus. Le menu le plus 
fréquemment sélectionné concernait les adresses des services d'aide au sevrage tabagique (23,9 %), suivi par les 
méthodes de sevrage tabagique (14,0 %), puis par les outils d'auto-assistance pour le sevrage tabagique (11,8 %) et 
enfin par l'évaluation de la dépendance à la nicotine (10,4 %). Le nombre moyen d'appels a diminué radicalement 
après le premier mois de mise en service mais a augmenté de manière importante dans les deux mois précédents 
la fête du Ramadan. Les messages religieux fournissent une bonne occasion pour encourager les consommateurs 
à renoncer au tabac et peuvent être utiles pour la planification des campagnes dans les médias.
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Introduction

The prevalence of smoking in the Is-
lamic Republic of Iran was reported in 

Tobacco atlas
in the general population (25% in males 
and 2% in females) and ranked in the 
middle compared with other countries 
in the Eastern Mediterranean Region 

measures in the field of tobacco control, 
the number of consumers of tobacco 
globally is predicted to continue to in-
crease. Quitting smoking is a challenge 

with support from cessation counsel-
ling, smokers can increase the likelihood 

Treatment of tobacco dependence 
includes a variety of techniques such as 
medical consultations, prescription of 
medications and telephone counselling. 
The cost of these techniques varies and 
they do not affect all smokers equally 

medical visit reinforces the need to quit 

health interns can also increase smok-

Making smoking cessation counsel-
ling available to the total population of 
a country by telephone is a very useful 
and cost-effective means of reaching 
dependent smokers. These services are 
cheap, accessible and confidential and 
can accommodate smokers who are not 
able to call during office hours. Moreo-
ver, these services are available to resi-
dents of remote areas and can provide 
information to specific groups of people 

-
tion counselling by phone has shown 
significant results, although this only 
responds to calls initiated by smokers. 
Some cessation counselling helplines 
provide complementary services via the 
Internet and also allow continued use of 
the service as well as information about 

In the Islamic Republic of Iran, 
smoking cessation services began 

smoking cessation clinic by the Tobac-
co Prevention and Control Research 

of time and distance, attending these 
courses of treatment was impossible for 
many clients, and in 2005 this Centre 
established the first smoking cessation 
counselling telephone helpline with the 

-
ever, making the service available at all 
times of the day and on holidays was 
not possible, and many clients failed 
to make contact because of busy lines. 

voice-response (IVR)-based helpline 
for smoking cessation counselling in the 
country was established at our Centre. 
By using this system, smart evaluation 
of callers can be made and the best 
guidance for smoking cessation can be 
delivered.

The primary objective of this study 
was to evaluate the utilization rate of 
the newly established IVR helpline in 
the Islamic Republic of Iran and the 
secondary objective was to determine 
the most important information that 
smokers need.

Method

This was a cross-sectional study carried 

System design
A national IVR-based telephone hel-
pline was established for the Tehran 

-
ony software AA Client
with an application generator output by 
the Tazarv Afzar Company based in the 
Islamic Republic of Iran.

Based on domestic and foreign 
researchers’ experiences, we created 
8 main menus to cover the following 
topics: hazards of smoking; methods 
of smoking cessation; self-help materi-
als for smoking cessation; waterpipe 
smoking; medical treatments for smok-
ing cessation; address of centres which 
provide smoking cessation services; 

level of nicotine dependence; and ef-

caller to the helpline hears an introduc-
tory message with descriptions of each 
topic and enters the relevant number 
on the keypad to be routed to the topic 
areas and various branches within top-
ics. Verbal messages, prepared using 
relevant educational materials based 
on up-to-date scientific resources, were 

-
ics—hazards of smoking; self-help ma-
terials for smoking cessation; waterpipe 
smoking; and the address of cessation 
centres. Listeners can make use of these 
according to their interests, time and 
needs. For the other 3 topics—effects 
of smoking cessation, methods of smok-
ing cessation and medical treatments of 
cessation—after hearing about some 
initial materials, the caller can access 
supplementary topics by selecting num-
bers in the same menu. For the topic on 
nicotine dependence level, the caller’s 
level of tobacco dependency can be as-
sessed smartly through his/her answers 
to an audio version of the Fagerström 

The responses are assessed by smart 
software and results in individualized 
recommendation about appropriate 
cessation methods.

Implementation and data 
collection
The helpline was initially publicized 
nationally using 2 announcements in 2 

Radio Health
Following public promotion, the hel-
pline started to receive calls from the 

of operation, the number of callers to 
the helpline, menus selected, hours of 
contact and the time taken for each call 
were recorded and analysed.

Data analysis
The data are presented in the form of 
frequency distributions, means and 
standard deviation (SD) and the t-test 



EMHJ

326

Ph
on

e 
co

nt
ac

t

Te
xt

Te
xt

Te
xt

Te
xt

Te
xt

Te
xt

Te
xt

Re
tu

rn

Re
tu

rn

Re
tu

rn

Re
tu

rn

2.
 U

p 
to

 1
 y

ea
r

1.
 In

di
vi

du
al

 m
et

ho
d

2.
 G

ro
up

 th
er

ap
y

3.
 T

el
ep

ho
ne

 c
on

su
lta

ti
on

1.
 N

ic
ot

in
e 

re
pl

ac
em

en
t

1.
 N

on
-n

ic
ot

in
e 

tr
ea

tm
en

t

Fa
ge

rs
tr

om
 te

st
, 

se
le

ct
in

g 
an

sw
er

 
N

o

C
on

cl
us

io
n 

Ev
al

ua
ti

on

W
ea

k 
(0

–4
)

M
od

er
at

e 
(5

–7
)

Se
ve

re
 (8

–1
0

)

D
efi

ni
ti

on
 1

D
efi

ni
ti

on
 2

D
efi

ni
ti

on
 3

Re
tu

rn

Re
tu

rn

Re
tu

rn

C
ig

ar
et

te
 

ce
ss

at
io

n 
ef

fe
ct

s

C
es

sa
ti

on
 

m
et

ho
ds

In
di

vi
du

al
 

ce
ss

at
io

n 
gu

id
e

W
at

er
pi

pe
 

ca
ss

at
io

n

D
ru

g 
tr

ea
tm

en
ts

C
ig

ar
et

te
 

ha
rm

fu
l e

ffe
ct

s

Q
ui

t c
en

tr
e 

ad
dr

es
se

s

N
ic

ot
in

e 
de

pe
nd

en
ce

In
tr

od
uc

ti
on

 
&

 m
en

u 
se

le
ct

io
n

Te
xt

1.
 U

p 
to

 1
 m

on
th

3.
 A

ft
er

 1
 y

ea
r

Fi
gu

re
 1

 M
en

u 
an

d 
su

bm
en

u 
st

ru
ct

ur
e 

of
 th

e 
sm

ok
in

g 
ce

ss
at

io
n 

co
un

se
lli

ng
 in

te
ra

ct
iv

e 
vo

ic
e-

re
sp

on
se

 h
el

pl
in

e



327

Table 1 Frequency distribution of interactive voice-response menus accessed by 
callers (n = 23 979) to the tobacco cessation helpline in the first 24 months 

Menu topic No. of calls %

Introduction only (caller hung up) 6212 26.5

Address of smoking cessation centres 5741 23.9

Methods of smoking cessation 3270 14.0

Self-help 2757 11.8

Nicotine dependence assessment 2444 10.4

Cigarette cessation effects 1307 5.5

Drug treatments for cessation 859 3.2

Smoking harm 763 3.0

Waterpipe smoking 626 2.1

was used to test for differences where 
appropriate. Descriptive statistics, per-
centages, frequencies and the t-test were 
used in this study. Statistical significance 
was set at P
conducted using SPSS
and Microsoft Excel.

Results

-
toring the service, the number of calls 
to the helpline totalled 23 979. From 

without selecting any menus or sub-
menu branches. The remaining calls 
were routed to the next level of menus 
and then to submenu branches. The 
results indicated that the address of cen-
tres offering smoking cessation services 
was the most commonly accessed topic 

most frequently accessed topics were 

self-help materials for quitting smoking 

-

In the first month of its operation, 
-

pline. After that, the number of calls 
decreased dramatically and the aver-
age number of calls to the helpline in 
the other 23 months of the survey was 

-
spectively, and these were significantly 
higher than during the other months 
after the first month (t-test, P
(Figure 2).

Discussion

Our experience with the first smoking 
cessation counselling IVR phone line in 
the Islamic Republic of Iran indicated 
that, following the high initial public 
interest (presumably due to the initial 
media coverage), the Muslim feast of 
Ramadan was a key opportunity for 
providing support for smokers to quit.

When we analysed the number of 
calls and the topics which were accessed 
by callers, the highest percentage was 
to the address of centres which offer 
cessation services. This suggests a lack of 
sufficient publicity about these centres 
to the overall smoker population. An 
important point to note is that about 

-
troduction menu of the system with 
no submenus accessed. This could be 
because the caller expected to talk to a 

person or a doctor and was not satisfied 
to hear a recorded message [

The number of calls in the first year 
and especially in the first month of 
launch of the helpline was very high. 
Media advertisements for launching this 
service presumably generated consider-
able interest, but after that the average 
volume of calls reduced dramatically, 
probably due to the lack of sustained 
media coverage. A similar trend was 

We demonstrated that the number 
of calls to the smoking cessation IVR 
helpline increased dramatically in the 
months before Ramadan (which coin-

This could be due to an increased ten-
dency of Muslim smokers to attempt to 
quit smoking before Ramadan and to 
their need for support in refraining from 
smoking during daylight hours as part 
of their fasting duties during this month. 
Because this service can provide the ba-
sic information easily and with minimal 
cost, it is clearly justified. Similar results 
have not been reported previously, and 
to our knowledge no comparable stud-
ies have been performed. This could 
be due to lack of sufficient smoking 
cessation phone lines in many Islamic 
countries, or because in countries where 
this service is provided there are fewer 
Muslims, or even if the contacts are 
made they are not related to Ramadan.

Other researchers have reported 
that sudden increases in the number 
calls to smoking cessation phone lines 
can be linked to specific reasons. Harwel 
et al. in their study in the United States of 
America (USA) observed an increased 
number of calls to a smoking cessation 
phone line after the tax on cigarettes 

Willemsen et al. in The Netherlands 
noted an increase in telephone contacts 
related to adding new European Union 
visual warnings on cigarette packets 

shown that other incentives in the form 
of free nicotine replacement patches 
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were the reason for increased contact 
with smoking cessation phone lines. 
This could be considered as an impor-
tant subject in other Islamic countries in 
which Ramadan fasting duties provide 
an incentive to quit or reduce the con-
sumption of tobacco.

There were some imitations to the 
study. Because the telephone numbers 
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Figure 2 Monthly frequency of contacts with smoking cessation interactive voice-response helpline in Tehran during 24 
months after the start of the service in 2011

of individuals in this study were kept 
confidential, the effectiveness of the 
service in terms of users’ self-reported 
success at quitting and their comments 
about why and how they used the IVR 
were not investigated.

In conclusion, the results showed 
that the address of smoking cessa-
tion centres were the most requested 
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Predictors of transition in smoking stages in Iranian 
adolescents: latent transition analysis
A. Mohammadpoorasl,1 S. Nedjat,2,3 A. Fakhari,4 K. Yazdani 2 and A. Fotouhi 2

ABSTRACT This study determined the prevalence of smoking stages in adolescents, the probability of transition 
across stages and the personal and environmental predictors of transition. A school-based study was conducted in 
2010–11 using a random sample of 5197 students (mean age 15.7 years) in Tabriz city. The students were evaluated 
twice, 12-months apart. The latent transition analysis model revealed 9 interpretable statuses for the measurement 
of smoking stages. Prevalence data showed that at the first and second assessments 75.1% and 66.8% of students 
respectively were in the committer stage, while 4.8% and 7.1% respectively were daily smokers. Over 12 months, 
10.1% of the never smokers became experimenters and 1.7% became regular smokers, while 17.0% of experimenters 
became regular smokers. The analysis also showed factors associated with transitions in cigarette smoking stages. 
Although the prevalence of smoking was low in our adolescents, the rate of becoming a smoker over 1 year was high.
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Facteurs prédictifs de transition entre les stades de consommation de tabac chez des adolescents iraniens : 
une analyse des transitions latentes

RÉSUMÉ La présente étude a déterminé la prévalence des stades de consommation du tabac chez des adolescents, 
la probabilité de transition entre les différents stades et les facteurs prédictifs de transition personnels et 
environnementaux. Une étude a été menée en milieu scolaire en 2010 et 2011 à partir d'un échantillon aléatoire 
de 5197 élèves (âge moyen : 15,7 ans) dans la ville de Tabriz. Les élèves ont été évalués à deux reprises, à 12 mois 
d'intervalle. Le modèle d'analyse des transitions latentes a permis de dégager neuf statuts interprétables afin de 
mesurer les stades de consommation de tabac. Les données sur la prévalence ont révélé que lors de la première 
et de la deuxième évaluation, 75,1 % et 66,8 % des élèves respectivement étaient des non-fumeurs décidée à ne 
pas commencer, tandis que 4,8 % et 7,1 % respectivement étaient des fumeurs quotidiens. Sur une période de 
12 mois, 10,1 % des personnes n'ayant jamais fumé ont expérimenté le tabac et 1,7 % sont devenus des fumeurs 
réguliers, tandis que 17,0 % des personnes ayant expérimenté le tabac sont devenus des fumeurs réguliers. 
L'analyse a mis en évidence des facteurs associés aux transitions entre les stades de consommation de tabac. Si la 
prévalence du tabagisme était faible chez nos adolescents, le taux de transition vers le statut de fumeur sur une 
période d'un an était en revanche élevé.
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Introduction

Smoking is one of the leading causes of 
preventable death globally, with sub-
stantial health-related economic costs 

smoking prevalence in different parts 
of the world, the age at onset of smok-
ing is fairly similar and most smokers 

of the most important determinants 
of future tobacco dependence, chance 
of cessation and risk of adverse health 

is that the age of initiating smoking 
is decreasing in both developed and 

Islamic Republic of Iran. This empha-
sizes the importance of research on 
smoking in adolescents.

The prevalence of tobacco use 
among adolescents varies in different 
parts of the world. Based on the findings 
of the Global Youth Tobacco Survey 

countries, the prevalence of smoking 
experience and current smoking among 

Islamic Republic of Iran the prevalence 
of cigarette smoking among adolescents 

-
bouring countries including Turkey 

reported rates are higher.
Cigarette smoking in adolescents is 

a complicated behaviour and a range 
of sociodemographic, environmental, 
behavioural and personal indicators are 
associated with adolescents’ smoking 
status and transition through stages of 

factors can have different effects in dif-

the factors relating to the stages of 
cigarette smoking must be studied sepa-
rately in each society so that preventive 
and control measures can be planned 
considering the extent of the problem 
and specific risk factors.

The majority of studies conducted 
in the Islamic Republic of Iran on ado-
lescents’ smoking have been cross-sec-
tional and have mostly focused on the 
prevalence of smoking, age at smoking 
onset and determining the factors asso-
ciated with attitudes towards smoking. 
Only 2 longitudinal studies, with limited 
sample sizes, were conducted to assess 
transition in cigarette smoking stages 

Moreover, smoking in adolescents is a 

not considered in any of the above 
mentioned studies. The aims of this lon-
gitudinal study were to use latent transi-
tion analysis (LTA) to determine the 
prevalence of smoking stages in a large 
sample of adolescents, the probability of 
transition across smoking stages and the 
personal and environmental predictors 
of transition.

Methods

Study design and participants
In this longitudinal, school-based study 

students in Tabriz (north-west of Islam-
ic Republic of Iran) was assessed twice 
concerning their smoking behaviour. 
Participants completed a self-admin-
istered, multiple choice, anonymous 
questionnaire during November and 

-

questionnaire (with unnecessary parts 
excluded) was distributed to the same 
students in order to study changes in 
smoking behaviour. The reason for lim-

was the possibility to track them in the 
second phase of the study.

-
spectively) were randomly selected by 
considering the school type, the num-
ber of students in each school and the 
education major. All of the students of 
these classes were invited to participate 
in the study. More details about the 

sampling method of the study can be 

The respondents were assured 
about the voluntary nature of participa-
tion in the study and the confidentiality 
of the information before the question-
naire was distributed; furthermore they 
were asked not to provide their personal 
information in the questionnaire. This 
study and the related questionnaire 
were approved by the Eastern Azerbai-
jan Province Education Organization 
and the ethics committee of Tabriz 
University of Medical Sciences.

Study tool
The questionnaire was designed to 
gather information about the students’ 
demographic characteristics, socio-
economic status, cigarette smoking be-
haviour, general risk-taking behaviour, 
substance abuse, self-esteem, self-injury 
and attitude towards cigarette smoking. 
Cigarette smoking behaviour was assess 

smoking among the students was meas-

-
ity and reliability of the questionnaire 
and definition of variables have been 

Data analysis
LTA models were performed by using 

(5 response categories); intention to 
smoke (5 response categories); smok-
ing in the past month (2 response cat-
egories); and smoking in the past week 
(2 response categories). However, in 
assessing the predictors of transition in 
smoking stages, and because “intention 
to start smoking” was excluded in analy-
ses due to inadequate sample size, LTA 
models with different numbers of latent 
statuses were performed and compared 
to determine the optimal statistical 
model. Relative model selection indices 
such as the Akaike information crite-
rion (AIC) and Bayesian information 
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P = 0.728), having 

P
P 

were girls. The mean age of students 

of the students by the type of school 
and education major. It also shows the 
mean grades in the previous year, scores 
on self-esteem and scores on attitude 
toward cigarette smoking.

Models with 9 latent statuses

variables (i.e. indicators)—smoking 
status, intention to smoking, smoking 
in the past month, and smoking in the 
past week—were used to assess smok-
ing behaviour as a latent variable. With 
these indicators, and considering the 2 

could be seen. We fitted LTA models 

for each LTA model G2, AIC and BIC 
were computed. Table 2 compares 
these model selection statistics for these 
LTA models. According to the results 
of this table and interpretability of the 
results of models, we concluded that 9 
latent statuses models were appropriate.

criterion (BIC) were used to compare 
the relative fit of models with differ-
ent numbers of latent statuses. We also 
considered parsimony and model in-
terpretability to determine the optimal 
number of latent statuses. In all analyses, 
the criterion for stopping the iterative 
estimation procedure was maximum 

Before choosing the best model of LTA, 
analyses were performed with random 
starting values. After identifying the 
most appropriate model, analyses were 
performed with specified starting values 
and parameter restriction techniques 
were used if necessary.

After finalizing the LTA model with 
3 latent statuses, by using the likelihood 
ratio (LR) test, this model was com-
pared with every other model in which 
predictors were entered univariately in 
the models. To select the appropriate 
predictors which should be entered in 
the final LTA model, we used forward 
and backward methods with the LR 
test. In the backward method, model 
fitting was started with all candidate pre-
dictor variables and improving the LTA 
model by deleting the variable(s) was 
tested with the LR test. This process was 
repeated until no further improvement 
was possible. In the forward method, 
model fitting was started with no pre-
dictor variables in the LTA model and 
improvements to the LTA model by 

adding the variable(s) was tested using 
the LR test. This process was repeated 
until no further improvement was pos-
sible. The results of these tests showed 
that the LTA model with all predictors 
except “type of school” was the optimal 
model.

The analyses were performed using 
SAS software, version 9.2, and PROC 
LTA software procedures for LTA.

Results

Background characteristics

participated in the study and filled 
out the questionnaire (response rate 

-
-

dents were absent and 7 (0.2%) students 
did not participate in the study. After a 

dropped out of the study. The reasons 
for dropping out were absence on the 

-
nificant differences were found between 
the dropouts and the participants when 
comparing some of the key variables 
associated with cigarette smoking, such 
as attitude towards smoking [mean 

3.2); P

Table 1 Distribution of the students by education variables, self-esteem and attitude to cigarette smoking 

Variable Value

School type (no., % of students)

 Governmental 4365 88.9

 Nongovernmental 542 11.1

Education major (no., % of students)

 Mathematics and physics 1196 23.0

 Empirical science 1324 25.5

 Humanities 805 15.5

 Technical and vocational; Work and knowledge 1872 36.0

Previous year average grade [mean (SD) grade]a 16.6 (2.2)

Self-esteem [mean (SD) score]b 17.8 (4.8)

Attitude to smoking [mean (SD) score]c –10.2 (3.2)

Possible score ranges: a0  to 20; b10 to 40 (higher score indicate lower self-esteem); c–12 to +12. 
SD = standard deviation.
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The results of the selected model 
(LTA model with 9 statuses) are pre-
sented in Table 3. The top section of 
the table shows the prevalence of each 

-
ter stage (never smoked and sure never 
to start smoking) at the first and second 
time periods respectively. Moreover, 

the daily smoking stage in the first and 
second time periods respectively.

The second section of Table 3 
shows the item-response probabilities, 
which were constrained to be equal at 
the two time periods and which form 
the basis for interpretation and label-
ling of the latent statuses. The higher 

are in bold font to highlight the overall 
pattern. All of the smoking stages (9 
statuses) could be interpreted with 
respect to item-response probabilities. 
For example, the probabilities of being 
at the first status (committer) were 

99.3% for those who were confident 
that they would never start smoking in 

for those who had not smoked in the 
last week.

-
ability matrix. This matrix expresses the 
probability of students being at each 

latent status at the second assessment 
who were in that latent status at the 

of committer students had remained 

had transited to higher smoking stages. 

experimenter stage had transited to the 
daily smoking stage.

Models with 3 latent statuses
Although the sample size was large rela-
tively (n
evaluate the predictors of transition in 
smoking stages (9 stages). Therefore, 

intention to start smoking—several 
LTA models were performed to find 
the appropriate model. With 3 indicator 
variables—smoking status, smoking 
in the past month and smoking in the 
past week—and considering the 2 

could be seen. We fitted LTA models 

computed G2, AIC and BIC for each 
LTA model. According to the results of 
these model selection criteria and the 
interpretability of the results of models, 
the best model was selected. Table 5 
shows the results of the selected model.

As before, the top part of Table 5 
shows the prevalence of each latent sta-
tus at the baseline and follow-up assess-

in the never smoker, experimenter and 
regular smoker stages respectively. One 
year later, the percentage of never smok-

percentage of experimenter and regular 
smokers had increased to 20.9% and 
9.3% respectively.

The second section of Table 5 
shows that all 3 smoking stages were 
interpretable with respect to item-
response probabilities. For example, 
the probability that regular smokers 
were daily or almost daily smokers was 

was 93.8% and had smoked in the last 

had transited to the experimenter and 
regular smoking stages respectively. It 

had transited to the regular smoking 
stage.

After finalizing the LTA model with 
3 latent statuses, by using the LR test, 
this model was compared with every 
other model in which predictors were 
entered univariately in the models. The 
results of these comparisons showed 

were better than the models without co-
variates. Table 7 shows the odds ratios 
of transition through stages by predic-
tor variables. For example, being a boy 

Table 2 Comparison of latent transition analysis models with different latent statuses based on model selection statistics

No. of latent statuses No. of parameters 
estimated

G2 df Maximum log-
likelihood

AIC BIC

2 65 7483.1 9934 –15268.9 7613.1 8039.2

3 104 3708.2 9895 –13381.5 3916.2 4598.0

4 147 3192.7 9852 –13123.7 3486.7 4450.4

5 195 2785.7 9805 –12920.2 3137.7 4445.5

6 245 2482.7 9754 –12768.8 2972.7 4578.9

7 300 2341.8 9699 –12698.3 2941.9 4908.6

8 359 1359.2 9640 –12306.9 2077.2 4430.7

9 422 926.7 9577 –11866.7 1770.7 4537.3

10 489 1327.5 9510 –12191.1 2305.4 5511.3

df = degrees of freedom; AIC = Akaike information criterion; BIC = Bayesian information criterion.
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increased the risk of transition from the 
never smoking stage to the experiment-
er stage by 2.78-fold and to the regular 
smoking stage by 7.85-fold, and having 
a history of self-injury increased the risk 
of transition from the never smoking to 
the experimenter by 2.03-fold and to 
regular smoking by 2.83-fold.

Discussion

The results of the LTA revealed that 
the model with 9 statuses was appropri-
ate for our data. All of the 9 smoking 
stages could be interpreted with respect 
to item-response probabilities. For 
example, probabilities of being at the 

who had never smoked, 99.3% in those 
confident that they would never start 

not smoked in the last month or last 
week. These results are in harmony with 
the results of the latent class analysis of 

Table 4 Results of latent transition analysis model with 9 statuses: probabilities of transition between statuses at time 1 (at 
baseline) and time 2 (after 12 months) 

Latent status at 
time 1

Latent status at time 2

Committer Immotive Progressive Contemplator Preparator Tried Experimenter Regular 
smoker

Daily 
smoker

Committer 0.881 0.000 0.007 0.012 0.001 0.068 0.021 0.003 0.009

Immotive 0.000 0.246 0.126 0.000 0.000 0.339 0.074 0.057 0.098

Progressive 0.291 0.032 0.303 0.000 0.000 0.297 0.077 0.000 0.000

Contemplator 0.000 0.000 0.070 0.326 0.000 0.231 0.028 0.000 0.345

Preparator 0.583 0.000 0.000 0.000 0.062 0.355 0.000 0.000 0.000

Tried 0.000 0.000 0.000 0.000 0.000 0.700 0.188 0.008 0.104

Experimenter 0.000 0.000 0.000 0.000 0.000 0.000 0.557 0.103 0.340

Regular smoker 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.899 0.101

Daily smoker 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.336 0.664

Bold font indicates higher conditional probability values.

Table 5 Results of latent transition analysis model with 3 statuses: prevalence of latent classes at time 1 (at baseline) and 
time 2 (after 12 months), and item-response probabilities constrained to be equal in the 2 time periods for the 4 smoking 
indicators

Variable Latent status

Never smoker Experimenter Regular smoker

Prevalence of class

Time period

Time 1 0.791 0.156 0.053

Time 2 0.698 0.209 0.093

Item-response probabilities

Smoking status

Never smoked 0.999 0.016 0.018

Tried only a puff or 1–2 cigarettes 0.000 0.770 0.035

Smoked > 2 but < 100 cigarettes in lifetime 0.000 0.212 0.026

Smoke occasionally, at least monthly, and > 100 cigarettes 
in lifetime 0.001 0.002 0.309

Smoke daily or almost every day 0.000 0.000 0.612

Smoked in past month

No 0.999 0.941 0.062

Yes 0.001 0.059 0.938

Smoked in past week

No 0.999 0.974 0.156

Yes 0.001 0.026 0.844

Bold font indicates higher conditional probability values.
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differences may be due to differences in 
definitions and measurement tools and 
the age of the study samples.

The results of the LTA model with 3 
indicators showed that at the baseline of 
the study, the prevalence of experiment-

5.3% respectively, rising to 20.9% and 

of smoking in our samples was lower 
compared with other countries; 20% 

adolescents in Hong Kong (age range 

students were at the committer stage 
at the first assessment (at baseline) and 

respectively. Among never smoker 
students (if we consider only students 

and 95.8% at the end of the study were 

committers. In the United States, Hong 
et al. found that 90.9% of non-smoker 
high-school students were in the no 

study in the USA, 55% of non-smokers 

Table 6 Results of latent transition analysis model with 3 statuses: probabilities of 
transition between statuses at time 1 (at baseline) and time 2 (after 12 months)

Latent status at time 1 Latent status at time 2

Never smoker Experimenter Regular smoker

Never smoker 0.882 0.101 0.017

Experimenter 0.000 0.830 0.170

Regular smoker 0.000 0.000 1.000

Bold font indicates higher conditional probability values.

Table 7 Odds ratios of predictors of transition across smoking stages between assessments at baseline and after 12 months 

Variable Latent status transition

Never smoker to 
experimenter

Never smoker to 
regular smoker

Experimenter to regular 
smoker

Intercept (odds) 0.02 0.001 0.31

Sex (being boy) 2.78 7.85 8.30

Age (higher age) 1.05 1.10 1.19

Education major

Mathematics and physics 1.00 1.00 1.00

Empirical science 1.45 1.12 1.63

Humanities 1.15 0.99 2.19

Technical and vocational; Work and knowledge 1.28 3.37 2.18

Average school grade (higher grade) 0.95 0.97 0.94

Socioeconomic status

Very low 1.00 1.00 1.00

Low 0.89 1.22 0.92

Middle 0.83 1.10 0.69

High 1.16 1.76 0.62

Very high 1.09 1.02 2.71

Living with parents 0.70 0.92 0.48

Having smoker in the family 1.33 1.02 1.52

Having smoker friend 1.65 1.83 1.99

Lower self-esteem 1.03 1.04 1.01

Attitude to smoking score

–12 1.00 1.00 1.00

–9 to –11 2.10 1.63 3.42

> –9 3.42 3.29 4.56

Substance abuse 0.99 1.12 6.65

Having general risk-taking behaviours 1.66 1.83 0.56

Self-injury 2.03 2.81 1.01
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-
ported to be regular smokers. Studies 
of cigarette smoking status in Iranian 
students have reported the prevalence 

-
sons for such a wide range include dif-
ferences in the definitions of being a 
smoker, age distribution in the study 
samples and locations where the re-

The prevalence of cigarette smoking in 
adolescents of neighbouring countries 
are higher; for example in Turkey more 

adolescents reported being daily smok-
ers. The lower prevalence of regular 
smoking reported in the current study 
in comparison with recent studies in 
the Islamic Republic of Iran may be due 
to the fact that the sample comprised 

The results of this study indicated 

and the percentage of experimenter and 

and 5.3% to 20.9% and 9.3% respective-

experimenters and regular smokers re-
-

ers had become regular smokers. In a 
study in Shiraz, Ayatollahi et al. revealed 

never smoker students had transited 
to experimenter and regular smoking 

the students at the experimenter stage 
had transited to regular smoking stage 

Republic of Iran, Mohammadpoorasl 

2.8% of never smoker students had 
transited to experimenter and regular 

of the students at the experimenter stage 

European countries indicated that 7% 

of never smoker adolescents, with the 

to smoking monthly or more often at 

Our results showed that being male 
increased the risk of transition from 
never smoker to experimenter and 
regular smoker about 3- and 8-fold re-
spectively, and also increased the risk of 
transition from experimenter to regular 
smoker more than 8-fold. In general, 
studies have shown that the smoking 
rate in men is higher than in women. Dif-
ferences in smoking rates between men 
and women in the European countries 
and the USA have reduced, however, 
particularly in adolescents. Yet in the 
Eastern Mediterranean, South Asia and 
Western Pacific regions, smoking rates 
among male adolescents are still much 

It is expected that older students 
would belong to more advanced stages 

However, Mohammadpoorasl et al. 
showed that in multivariable analysis, 
the age of students had no role in transi-

results of the present study showed that 
despite low age variation in the study 
sample (SD 0.7 years), the age of stu-
dents had a significant role in transition 
between smoking stages.

The results of the LTA model with 
covariates showed that besides sex and 
age, other variables were associated 
with transition between smoking stages: 
education major, average examination 
scores, socioeconomic status, living 
with parents, having a smoker in the 
family, having a smoker friend, lower 
self-esteem, attitude toward smok-
ing, substance abuse, having general 
risk taking behaviours and self-injury. 
These results are similar to previous 
studies focusing on variables such as 
having general risk-taking behaviours 

-

with the results of the present study, 
a previous study indicated that socio-
economic status, living with parents 
and self-injury were not associated with 
transition between smoking stages in 

when we entered the socioeconomic 
status variable as a covariate, the LTA 
model was improved, contradictory 
results were seen for various levels of the 
socioeconomic status.

Several aspects of this study can 
limit the application of the findings. 
First, despite using quite satisfactory 
methodology and sampling methods, 
generalization of the study results is 
limited due to the fact that this study 

Tabriz city. Secondly, the study relied 
on self-reported data. Thirdly, the 
predictors were only evaluated at the 
beginning of the study and could have 
changed during the period of the follow-
up. Fourthly, the relationship between 
a predictor variable and the transition 
between smoking stages can be evalu-
ated with comparison of LTA models 
with and without predictor variable, but 
the results of analysis did not provide 
P-value and confidence intervals for 
odds ratios, which may limit discussion 
about odds ratios especially when they 

Conclusion

The incidence of becoming a cigarette 
smoker among adolescents in our study 
was very high. Our findings are in favour 
of taking preventive measures in the ad-
olescence and pre-adolescence periods. 
Being male, higher age, having a smoker 
in the family, having smoker friends, 
lower self-esteem, attitude toward smok-
ing, substance abuse and having general 
risk-taking behaviours were associated 
with a higher probability of transition 
to higher smoking stages. More stud-
ies about the adolescent population 
are necessary to support the observed 
results of this study and thus allow for 
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a certain generalization of the observa-
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a first step toward a better understanding 
of the smoking phenomenon among 
adolescents. However, the content of 

smoking prevention programmes for 
adolescents should be based on these 
risk factors and adapted to each stage of 
smoking acquisition.
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Évaluation de la qualité méthodologique des thèses 
soutenues à la Faculté de Médecine de Fès
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RÉSUMÉ La thèse de médecine est un travail scientifique permettant l’obtention du diplôme de Docteur 
en médecine. Il est donc recommandé que les thèses présentées par les étudiants remplissent des critères 
méthodologiques essentiels pour que les résultats et recommandations soient scientifiquement crédibles. 
L’objectif de ce travail était d’évaluer la qualité méthodologique des thèses soutenues à la Faculté de Médecine 
de Fès en 2008. Une grille d’évaluation a été élaborée à partir de la littérature. Elle contient des questions sur les 
différentes sections de la structure IMRED sur laquelle étaient basées ces thèses. Nous avons estimé la proportion 
de thèses conformes aux critères de la grille. Il y a eu 160 thèses soutenues dans diverses spécialités en 2008. La 
majorité des thèses (79,3 %) concernait des séries de cas. La question de recherche a été clairement formulée 
dans 62,0 % des travaux mais l’objectif principal a été jugé pertinent dans seulement 52,0 % des thèses. Notre 
étude montre d’importantes insuffisances dans la rigueur méthodologique et une très faible représentation de 
ces thèses dans les publications.
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Assessment of the methodological quality of theses submitted to the Faculty of Medicine Fez

A thesis in medicine is a scientific work which allows a medical student to acquire a Doctor of Medicine degree. 
It is therefore recommended that theses presented by students fulfill essential methodological criteria in order to 
obtain scientifically credible results and recommendations. The aim of this study was to assess the methodology 
of thesis presented to the Faculty of Medicine in Fez in 2008. We developed an evaluation table containing 
questions on the different sections of the IMRAD structure on which these theses were based and we estimated 
the proportion of theses that conformed to each criterion. There were 160 theses on various specialties presented 
in 2008. The majority of the theses (79.3%) were case series. Research questions were clearly expressed in 62.0% 
but the primary objectives were pertinent in only 52.0%. Our study shows that there were important deficiencies 
in the methodological rigor of the theses and very little representation of the theses in publications.
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Introduction

Les écrits scientifiques sont apparus 

changements. Bien que, durant les deux 
premiers siècles, leur forme et leur style 
ne fussent pas standardisés, la forme 
lettre et le rapport expérimental ont 
coexisté. Durant la deuxième moitié du 
XIXe siècle, la description des méthodes 
s’est rapidement développée et une 
structure connue sous le nom « theory 
– experiment ‒ discussion » est apparue. 
Au début du XXe siècle, des formes 
plus standardisées ont progressivement 
remplacé le style littéraire. Par la suite, 
le format « Introduction, méthodes, 
résultats et discussion (IMRED) » a 

tenté d’estimer la proportion de la 
structure IMRED adoptée par certaines 
revues médicales. L’étude de Sollaci 

d’utilisation de ce format par le British 
Medical Journal (BMJ), The Journal of the 
American Medical Association (JAMA), 
The Lancet et The New England Journal 
of Medicine (NEJM) avait quadruplé  

L’intérêt porté par la communauté 
scientifique à ce style rédactionnel est 
dû au fait que la structure IMRED est 
une réponse adéquate à la quantité sans 
cesse croissante d’informations. En effet, 
elle facilite la lecture modulaire parce 
que les lecteurs ne lisent pas d'habitude 
de façon linéaire mais examinent, dans 
chaque section de l'article scientifique, 
l ' information spécifique,  qui  est 
normalement trouvée dans les secteurs 
préétablis du document.

Le travail de thèse de médecine 
est une opportunité très importante 
de produire de la connaissance en 
médecine générale et de s’initier à la 
recherche scientifique. Une thèse est 
un travail « original », ce qui en théorie 
signifie qu'il n'a pas déjà fait l'objet d'un 
article ou d'une thèse au cours des mois 
précédents. C'est pour cela qu'avant de 
se lancer dans un travail, il faut s'assurer 

qu'il n’a pas déjà été fait et publié : c'est 
l'objet de la recherche bibliographique.

La rigueur scientifique exige de 
tout chercheur le respect des règles 
élémentaires lors de la rédaction d’un 
article médical. La thèse est, à l’instar de 
l’article original, un travail de recherche 
qui doit répondre dans son intégralité 
à une logique scientifique. Il requiert 
donc une rigueur méthodologique et 
un esprit scientifique afin que cette 
production soit crédible et formule des 
recommandations et implications pour 
la santé publique. D’autre part, la thèse 
de médecine, qui est l’aboutissement des 
études médicales, permet l’obtention 
du diplôme de Docteur en médecine 
générale et l’exercice de la profession 
médicale.

L'essentiel pour une thèse est de 
comporter un apport original. Comme 
pour tout travail scientifique, l'objectif 
d'une thèse est de « répondre à une 
question explicitement posée ». C'est 
pourquoi la rédaction d'une thèse 

Un travai l  de  recherche est 
problématisé, c’est-à-dire que le travail 
engagé est la mise à l’épreuve d’une 
question de recherche. Il est introduit 
par une bibliographie normalisée 
qui permet d’étayer l’argumentation 
par référence à des auteurs et à des 
publications déjà validées (conformité 
à  l a  c o n n a i s s a n c e  m é d i c a l e  e t 
scientifique).

La méthodologie est un concept qui 
se rapporte aux différentes méthodes 
de recherche permettant d’atteindre les 
objectifs que le chercheur s’était fixé au 
préalable. La « méthode » correspond 
à la démarche à suivre pour atteindre 
des objectifs ; ainsi la méthodologie est 

Étant donné que la thèse est porteuse 
d’une connaissance authentique et 
spécifique en médecine générale, il est 
légitime de s’interroger sur le sérieux 
et sur la démarche méthodologique 
que l’étudiant a utilisée. Même si 
l’ambition de l’étudiant est relativement 

aisée à imaginer, la concrétisation 
en termes de projets rédigés ne va 
pas forcément de pair.  Ainsi,  de 
l’ambition à la réalisation, nombreux 
sont les écueils et plusieurs questions 

dans leur démarche méthodologique 
aux normes internationales pourraient 
donner lieu à des publications dans 
des revues indexées et, par conséquent, 
leurs recommandations auront une 
crédibilité scientifique et aideront les 
décideurs politiques à prendre des 
décisions en matière de santé publique. 
La crédibilité de tout travail scientifique 
dépend en grande partie de la rigueur 
méthodologique avec laquelle il a été 
élaboré. De ce fait, on constate que les 
limites méthodologiques constituent 
l’obstacle principal dans la publication 
des résultats des études de thèses 
menées.

Le Maroc dispose de cinq facultés 
de médecine, dont celle de Fès qui a été 

soutenues dans cette faculté entre 2007 

porté sur divers domaines de recherche 
clinique et fondamentale et ont abouti à 
des résultats et recommandations.

Par ai l leurs,  peu de données 
sont disponibles sur la qualité de la 
méthodologie de ces travaux. L’objectif 
de notre travail est de faire une analyse 
critique des thèses soutenues en 2008 à 
ladite faculté.

Méthodes

Schéma d’étude
Il  s ’agit  d’une étude descriptive  
des thèses soutenues à la Faculté 
de Médecine et de Pharmacie de 
Fès (FMPF) en 2008. L’étude s’est 

Variables et recueil des données
Une revue de la littérature a été faite 
sur les différents travaux d’évaluation 
et a permis d’identifier les différents 
items concernant les rubriques de la 
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méthodologie d’un travail scientifique. 
Une grille a été ainsi élaborée en  
p a r t a n t  d e s  q u e s t i o n s  s u r  l e s 
différentes sections de la structure 
IMRED ( ).

Les variables que nous avons 
étudiées concernent tous les aspects 
et  sections de la  méthodologie 
d’élaboration d’un travail scientifique, 
à savoir :

la recherche bibliographique et la 
pertinence scientifique du travail ;

la formulation claire des objectifs du 
travail ;

la mention du schéma d’étude ;

la mention de la population et du 
cadre d’étude ;

l ’ e x p l i c a t i o n  d e s  m é t h o d e s 
d’échantillonnage ;

les méthodes de recueil des données ;

la validation des données ;

les analyses statistiques ;

la présentation des résultats ;

la présentation des points forts et 
limites du travail ;

l’externalisation des résultats (com-
paraison avec la bibliographie) ;

l’élaboration de recommandations et 
implications pour la santé publique.

L’évaluation de l’intérêt du travail a 
été faite comme suit :

excellente thèse : thèse dont le 
sujet  est  très intéressant avec 
une méthodologie de rédaction 
correcte (IMRDC) ;

bonne thèse : sujet intéressant avec 
petite faille méthodologique ou sujet 
peu intéressant mais parfaite sur le 
plan méthodologique ;

thèse passable : sujet peu intéressant 
e t  n o n  p a r f a i t e  s u r  l e  p l a n 
méthodologique ;

mauvaise thèse : sujet sans intérêt et 
mal traité.

Tableau 1 Fiche d’exploitation des données : grille d’évaluation

Questions sur les différentes sections de la structure IMRED

Introduction (oui/non)

Synthèse des connaissances à partir de la littérature

Formulation de la question de recherche

Mise en évidence de la pertinence du travail

Formulation claire de l’objectif

Matériels et méthodes

La population de l’étude est-elle bien définie ?

Lieu et période de l’étude

Critères d’inclusion

Critères d’exclusion

Méthode d’échantillonnage

Description de la variable dépendante

Description des variables indépendantes

Modalité du recueil

Saisie des données et analyse statistique

Aspect éthique

Résultats

Description de la population d’étude

Fréquence et profil des refus

Fréquence de la variable d’intérêt

Croisement avec les variables d’intérêt

Signification statistique

Qualité des tableaux satisfaisante

Qualité des graphiques satisfaisante

Discussion

Commentaires sur la méthode suivie pour l'étude

Comparaison avec la littérature

Points forts de l’étude

Extrapolation des résultats

Limite de l’étude

Recommandations ou perspectives

Conclusion

Réponse à la question posée à l’introduction

Résumé

Y-a-t-il une structure du résumé ?

Présentation des principaux résultats

Questions à choix multiples

1. Sur quel domaine de recherche porte le travail ?

a) Recherche clinique

b) Recherche sur les services et systèmes de santé

c) Évaluation en santé

d) Recherche fondamentale

e) Autre
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Un support DVD contenant les 
documents PDF de l’ensemble des 
thèses disponibles nous a été remis 
au Centre de Documentation et de 
l'Information Médicale de la FMPF. 
Pour chaque thèse, nous avons fait 
une lecture des différentes sections 
de la structure IMRED pour remplir 
la grille. Les données ont été codées, 
saisies et validées sur Excel.

Analyse statistique
L’analyse statistique a été faite à l’aide du 
logiciel Epi Info version 7.

Résultats

Description et évaluation 
de l’ensemble des 
thèses (Tableau 2)

soutenues en 2008. Pour les disciplines 
de recherche, les maladies infectieuses 

suivies des pathologies médicales non 
infectieuses (20,0 %). Concernant le 
schéma d’étude adopté, les séries de 
cas représentaient 79,3 % des travaux ; 
le reste était réparti entre études 
transversales, études prospectives et 
synthèse de la littérature.

La présentation générale a été 
jugée passable (très moyenne) dans 

recherche a été clairement formulée 

thèses. Celui-ci a été jugé pertinent 
dans près de la moitié des travaux 
seulement (52,0 %). La fréquence 
du respect des normes concernant la 
présentation des figures et des tableaux 

de présentation des références étaient 

Concernant le degré d’intérêt des 
travaux de thèse, 25,0 % des travaux ont 

de cas, le reste des 33 thèses (revue 

d e  l i tt é r a t u r e  o u  s y s t è m e  d e 
santé) ne sont pas présentées sous 
la même forme et ne peuvent donc pas 
faire l’objet d'une analyse statistique.

Évaluation des thèses de séries 
de cas (n = 127) 
Introduction et objectifs
Un rappel de la littérature sur les 
différents sujets abordés a figuré dans 
l’ensemble de ces thèses à raison de 

la formulation des différents objectifs, 

principal et secondaires ont été 
formulés. L’expression du seul objectif 

thèses.

Méthodes
Selon le schéma d’étude, la fréquence 
des thèses satisfaisantes était plus 
importante parmi les thèses portant 

bien décrite dans 93 % des thèses. Le 
nombre de refus n’a pas été mentionné 
dans 99 % des thèses ; la raison et le 
profil des refus n’ont figuré que dans 
une seule thèse. Les critères d’inclusion 

des thèses et les critères d’exclusion 

Tableau 1 Fiche d’exploitation des données : grille d’évaluation – suite et fin

Questions sur les différentes sections de la structure IMRED

2. Quel est le problème de santé concerné ?

a) Maladies infectieuses et vaccinations

b) Pathologie tumorale

c) Pathologie médicale non infectieuse

d) Pathologie chirurgicale

e) Autres

3. Quel est le schéma d’étude adopté ?

a) Enquête transversale

b) Étude cas-témoins

c) Étude cohorte

d) Étude contrôlée non randomisée

e) Étude avant/après

f) Série de cas

g) Non identifié

4. Quelle catégorie d’âge est concernée ?

a) Enfants

a) Adultes

b) Population générale

c) Aucune

5. Moyen du recueil de données 

a) Questionnaires

b) Extraction manuelle à partir des dossiers

c) Autre

6. Présentation générale

a) Médiocre

b) Très moyenne

c) Satisfaisante

d) Excellente

7. Nombre de pages
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lieux où se sont déroulées les études ont 

de même que les différentes périodes. 
Les questionnaires et les grilles ont été 
les moyens de recueil les plus utilisés 
dans toutes les thèses. Il n’y a pas eu de 
description des variables dépendante  
ni indépendante dans 99 % des thèses. Il 
n’y a pas eu d’information sur la validation 
des données dans 95,2 % des thèses. La 
notion de degré de signification « p » 

où il y avait des comparaisons de sous-
groupes. La proportion du respect de 
chacun des critères de gestion et de 
recueil des données lors de la rédaction 
des thèses est décrite dans le tableau 3.

Discussion
Dans le chapitre « Discussion », le 
rappel des principaux résultats obtenus 
y a figuré pour 97 % des thèses. La 
comparaison de ces résultats avec 
ceux existants dans la littérature s’est 
faite pour 97 % des thèses. Les points 

forts et les limites des thèses n’ont pas 
été signalés pour une grande partie 
des thèses, soit des pourcentages 

recommandations ou conduites à tenir 

thèses.

Discussion

Dans ce travail, nous nous sommes 
proposés d’évaluer la méthodologie des 
thèses soutenues en 2008 à la FMPF. 
Il s’agit du premier travail d’évaluation 
de la rigueur méthodologique des 
thèses soutenues au Maroc. La grille 
d’évaluation que nous avons élaborée 
nous a permis de mettre le doigt sur 
les écarts par rapport aux normes de 
rédaction d’un travail scientifique. Cette 
évaluation a concerné les différentes 
sections de la structure IMRED desdites 
thèses.

Plus des deux tiers des travaux  
réalisés par les thésards sont des 
séries de cas. Les thèmes les plus 
souvent abordés ont concerné les 
pathologies chirurgicales et médicales 
n o n  i n f e c t i e u s e s .  L a  r e c h e r c h e 
c l i n i q u e  ( s é r i e s  d e  c a s ,  é t u d e s 
prospectives et études transversales 
descriptives) représentait près de 93 % 
des travaux de thèse. Ceci concorde 
avec le résultat rapporté par Chevalier 
dans sa thèse sur l’analyse des thèses 
d’exercice soutenues par les internes 
en médecine générale de la faculté de 
médecine Paris Descartes de janvier 

s’expliquer par le fait que ce type de 
recherche ne nécessite pas de coûts 
très importants pour sa réalisation et 
se déroule au sein des établissements 
sanitaires, ce qui les rend plus facilement 
faisables. Les études sur les séries de cas 
étaient les plus fréquentes (79 %). Nous 
avons retenu que les travaux portant 
sur des séries de cas étaient meilleurs, 
aussi bien concernant la présentation 
générale que le degré d’intérêt. 

Les critères d’inclusion n’ont pas 

plan d’analyse statistique et la notion 
de degré de signification « p » ont 
été mentionnés dans plus de la moitié 
des travaux où il y avait à faire des 
analyses statistiques. La formulation 
de recommandations et conduites à 

thèses. Ceci pourrait être expliqué par 
le fait que les étudiants ne reçoivent pas 
suffisamment de modules axés sur la 
rédaction scientifique durant leur cursus 
de formation. L’objectif du travail n’a pas 

manque de motivation et l’envie de finir 
un cursus assez long peuvent expliquer 
cette façon de rédaction. Nous retenons 
une importante insuffisance dans 
la rigueur méthodologique lors de la 
réalisation des travaux de thèse. 

Concernant le devenir de ces thèses, 
seulement deux travaux ont fait l’objet 
d’une publication internationale déjà 

Tableau 2 Répartition des thèses selon les pathologies, le schéma d’étude, la 
présentation générale et le degré d’intérêt (n = 160)

Description %

Pathologies 

Pathologies chirurgicales 14,6

Pathologies médicales non infectieuses 20,0

Pathologies tumorales 12,0

Maladies infectieuses 36,0

Autres 18,0

Schéma d’étude 

Séries de cas 79,3

Étude prospective 8,8

Étude transversale descriptive 6,3

Synthèse de la littérature 5,6

Présentation générale 

Excellente 6,0

Satisfaisante 26,0

Très moyenne 68,0

Médiocre 0,0

Degré d’intérêt 

Excellente thèse 19,4

Bonne thèse 25,0

Thèse passable 55,6

Mauvaise thèse 0,0
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parue dans une revue indexée. Une 
étude sur le devenir de thèses soutenues 
à la faculté de Tours (France) pour la 

30,3 % des travaux étaient publiés, mais 
seulement 8, 9 % l’avaient été dans des 

des thèses ont été communiquées 
au cours de congrès nationaux et 
internationaux. L’étude conclut que les 
thèses publiées et/ou communiquées 
sont significativement de meilleure 
qualité que les thèses non publiées et 
non communiquées, ce qui montre 
que la qualité de la thèse est un facteur 
important dans sa publication.

Au vu des différents points et 
de la très faible place que les thèses  
occupent dans les publications, 
nous pouvons dire que la qualité 
scientifique des thèses soutenues à 
Fès reste faible d’une part, et d’autre 
part, se pose le problème de l’intérêt 
scientifique qu’accordent enseignants 
et étudiants aux thèses. En effet, si 
pour l’étudiant l’intérêt de la thèse est 
purement académique, c’est-à-dire 
le passage obligatoire pour obtenir 
son diplôme, les thèses devraient 
avoir un intérêt pour la Faculté et 
aussi être portées à la connaissance 
de la communauté scientifique. 
Le rayonnement et la notoriété 
d’une faculté ou d’une institution 

universitaire dépendent de la qualité 
de son enseignement et de la qualité 
de sa production scientifique.

Certains auteurs mettent en doute 
la qualité scientifique des thèses de 

le caractère obligatoire de la thèse 
de médecine, car la qualité du futur 
médecin ne dépend pas de son 
aptitude à rédiger une thèse ou à 

souligner que le caractère obligatoire 
de la thèse de médecine est une 
particularité typiquement française 
et francophone : en effet, la thèse n’est 
pas obligatoire pour l’obtention du 
diplôme de médecin dans les facultés 
anglo-saxonnes et en Europe de 

que c’est probablement à cause du 
caractère obligatoire de ces thèses 
que les étudiants consacrent peu de 
temps à leur réalisation.

À l’opposé des adversaires des 
thèses, les défenseurs quant à eux sont 
unanimes sur leur caractère formateur. 
Nous pensons, pour notre part, que 
la thèse est utile dans la formation 
du médecin, car c’est très souvent le 
seul travail scientifique que l’étudiant 
réalise au cours de ses sept années 
d’études et parfois durant toute sa 
carrière médicale. Par ailleurs, la valeur 
scientifique de la thèse de médecine 

dépend en grande partie des directeurs 
de thèse qui doivent accorder un soin 
particulier au choix du sujet et à la 
réalisation du protocole de recherche 
(en effet, trop de sujets comportent des 
biais méthodologiques qui rendent les 
résultats non publiables par les revues 
scientifiques).

Par notre étude, nous avons pu 
avoir une idée sur les embûches, les 
obstacles qui font que les thèses de 
médecine de Fès ne figurent pas ou  
que très peu dans les publications. Nous 
apportons ainsi un éclaircissement  
sur certains détails pour avoir une 
rigueur méthodologique dans la 
rédaction de thèses de médecine. Ce 
travail est un moyen de permettre aux 
étudiants de médecine et aux futurs 
thésards d’apprendre à rédiger leur 
thèse avec le plus de rigueur possible, 
et notre grille pourra permettre de 
suivre l’efficacité des contenus et 
l’analyse des thèses ultérieures à notre 
étude.

Par ailleurs, notre travail n’a 
concerné qu’une année et notre outil 
d’évaluation était validé par nous-
mêmes. En outre, nous nous sommes 
contentés d’étudier le fond des 
thèses, surtout la partie concernant la 
méthodologie ; la partie sur la forme 
n’a pas été évaluée. Les aspects en 
rapport avec forme, la lisibilité et 
la transmission du message à faire 
passer pourraient faire partie d’un 
travail scientifique à part.

Conclusion

A u  v u  d u  r é s u l t a t  d e  c e 
travai l  d ’évaluat ion,  quelques 
recommandations peuvent être 
formulées dans la perspective de 
l’amélioration de la qualité et de la 
pertinence scientifique de nos travaux 
de thèses, notamment les suivantes :

la formation sur la rédaction 
scientifique au profit des étudiants 
de médecine en fin de cursus : elle 
fournirait l’essentiel de l’information 

Tableau 3 Répartition des thèses de séries de cas selon l’objectif exprimé et la 
proportion du respect de chacun des critères de gestion et de recueil des données

Description %

Objectif exprimé (n = 127)

Objectif principal 23,0

Objectifs principal et secondaires 63,0

Pas d’expression d’objectif 13,4

Autre 18,0

Rubriques évaluées

Mention du mode de recueil des données (n = 127) 100,0

Description de la population source (n = 118) 92,9

Mention des critères d’inclusion (n = 127) 54,3

Mention des critères d’exclusion (n = 127) 74,0

Saisie des données et analyse statistique (n = 127) 4,8

Degré de signification « p » (n = 32) 56,2
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sur la méthodologie de recherche et 
la rédaction médicale ;

la généralisation de la publication 
sur Internet des thèses afin de les 
rendre disponibles à un public plus 
large, car la plupart des thèses ne sont 
pas accessibles à la communauté 
scientifique alors qu’elles ne sont 
utiles pour la discipline et les 
programmes de santé que si elles sont 
valorisées, diffusées et accessibles ;

la mise en place d’un répertoire des 
sujets et thèmes de thèses pouvant 
constituer des priorités de recherche 
médicale ;

l’élaboration de référentiels nationaux 
afin d’homogénéiser la rédaction des 
thèses au niveau de toutes les facultés 
du Maroc ; il conviendrait de valider 
des indicateurs simples et pertinents 
pour le suivi des thèses et de créer une 
typologie des thèses ;

la fixation d’un nombre limité d’axes 
de recherche sur lesquels les travaux 
de recherche pourraient facilement se 
greffer ;

enfin, le respect du style scientifique 
dans la rédaction de la thèse, qui 
doit être un point important auquel 
thésards et enseignants doivent veiller : 
avoir l’esprit scientifique se résume 
dans les dix commandements de la 
rédaction scientifique.
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Knowledge, attitudes and practices of health-care 
personnel towards waste disposal management at 
Ain Shams University Hospitals, Cairo
S.A. Hakim,1 A. Mohsen 2 and I. Bakr 1

ABSTRACT This study assessed knowledge, attitudes and practices of health-care providers towards waste 
management at Ain Shams University Hospitals, Cairo, Egypt. In this cross-sectional study 110 physicians, 151 nurses 
and 89 housekeepers were interviewed using a pre-designed questionnaire. Housekeepers were significantly 
more knowledgeable than physicians or nurses about hospital policies and systems for waste disposal, but less so 
about specific details of disposal. Housekeepers also had the highest overall scores for attitudes to waste disposal 
among the 3 groups. Significantly more nurses had satisfactory practice scores (84.0%) than did physicians (67.3%) 
(housekeepers were not assessed). Training and duration of work experience were not significantly associated 
with knowledge, attitude and practice scores, except for nurses with longer work experience, who were more 
likely to have satisfactory knowledge about waste disposal than less experienced nurses.
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Connaissances, attitudes et pratiques des membres du personnel de santé au sujet de la gestion de 
l'élimination des déchets au Centre hospitalier universitaire d'Ain Shams au Caire

RÉSUMÉ La présente étude a évalué les connaissances, les attitudes et les pratiques des prestataires de soins de 
santé au sujet de la gestion des déchets au sein du Centre hospitalier universitaire d'Ain Shams au Caire (Égypte). 
Dans la présente étude transversale, 110 médecins, 151 infirmières et 89 agents de ménage ont été interrogés à l'aide 
d'un questionnaire préétabli. Les agents de ménage avaient nettement plus de connaissances que les médecins ou 
les infirmières sur les politiques et les systèmes d'élimination des déchets à l'hôpital, mais moins de connaissances 
détaillées spécifiques sur l'élimination. Les agents de ménage ont aussi obtenu les scores généraux les plus élevés 
des trois groupes pour les attitudes vis-à-vis de l'élimination des déchets. Les infirmières étaient beaucoup plus 
nombreuses à obtenir des scores satisfaisants pour la pratique (84,0 %) que les médecins (67,3 %) (les agents 
de ménage n'ont pas été évalués sur ce point). La formation et le nombre d'années d'expérience n'étaient pas 
significativement associés aux scores pour les connaissances, les attitudes et les pratiques, sauf chez les infirmières 
qui avaient une expérience professionnelle plus longue. Ces dernières étaient plus susceptibles d'obtenir des scores 
satisfaisants pour les connaissances sur l'élimination des déchets que les infirmières moins expérimentées.
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Introduction

Biomedical waste management has 
recently emerged as an issue of major 
concern not only to hospitals, primary 
health-care centres and nursing home 
authorities but also to the environment 

the introduction of more sophisticated 
instruments have increased the waste 
generation per patient in health-care 

World Health Organization (WHO), 
high-income countries generate on 
average up to 0.5 kg of hazardous waste 
per hospital bed per day. Although the 
figure for low-income countries is only 
0.2 kg per hospital bed per day, health-
care waste is often not separated into 
hazardous or non-hazardous wastes, 
making the real quantity of hazardous 

Clinical solid waste is a particular chal-
lenge in most health-care facilities of 
the developing world. Poor handling 
practices and inappropriate disposal of 
hospital waste is an increasing health 

example, hazardous and medical wastes 
may be handled and disposed of to-
gether with domestic wastes, thus creat-
ing a health risk to municipal workers, 
the general public and the environment 

been made to tackle the problem, waste 
disposal options are limited, and small-
scale incinerators have been used as an 
interim solution.

Like many developing countries, 
Egypt struggles to enhance its hospital 
waste management practices. Although 

was issued in order to systematize in-
tegrated hospital waste management 
implementation, authorities are failing 
to install efficient systems with respect 
to segregation, collection, transfer 
or treatment, due to weak legislative 
enforcement. Health-care workers 
in Egypt are often unaware of this 
legislation due to the absence of writ-
ten policies and protocols. The most 

frequent methods of final waste disposal 
are incineration or autoclaving. Most 
general hospitals in Egypt use incinera-
tion while the majority of teaching and 
university hospitals use autoclaving. To 
our knowledge there has been only one 
published Egyptian study that assessed 
the knowledge and practice related to 
waste management among doctors, 
nurses and housekeepers in the surgical 
departments, at Al-Mansoura Univer-

study therefore was to assess the knowl-
edge, attitudes and practices (KAP) of 
health-care providers towards waste 
management at Ain Shams University 
Hospitals, Cairo.

Methods

Study design and sample
A cross-sectional study was conducted 
among 350 health-care personnel. The 
sample size was calculated using the 
Statcalc module of the Epi-Info program, 

alpha error = 0.05 and power of the test 

people. In order to find the association 
between job title and satisfactory KAP 
scores, the sample was adjusted and 
increased to 350 subjects. According to 
the proportion of health-care providers 
inside the study departments, a pro-
portional weighted sample was taken 

and 89 housekeeping staff members 
(involved in collection and transport 
of hospital waste) from different de-
partments of Ain Shams University 
Hospitals including the departments of 
general medicine, paediatrics, general 
surgery and obstetrics and gynaecol-
ogy. The study included both males 
and females. This was a convenience 
sample; all available physicians, nurses 
and housekeeping staff at the time of 

(3.3%) refused.

Approval from both department 
and central hospital administration was 
obtained to conduct the study. An oral 
consent was obtained from participants 
after explaining the study objectives 
and assuring data confidentiality. To 
preserve confidentiality the question-
naire was anonymous and data were 
kept confidential in a file that could be 
accessed only by the authors.

Data collection
A pre-designed questionnaire included 
items about the occupational back-
ground of participants (department, job 
title, lifetime duration of work experi-
ence and working hours per day). The 

items. These items were developed by 
the authors after reviewing similar pub-

were included, e.g. on the existence of 
a waste disposal plan or strategy at the 
hospital, colour coding for waste dispos-
al bags and identification of biohazard 

questions, e.g. about whether they con-
sidered proper waste disposal plans a 
hospital priority, whether waste disposal 
was a team not a hospital responsibility 
and whether they would like to join a 
training programme on waste man-
agement or not. Actual practices were 
assessed by a participant observation 
checklist (5 items) concerning wearing 
personal protection, correct disposal of 
sharps and other waste, hand-washing 
after injection. Practices was not as-
sessed for housekeepers as it contained 
observations that were not related to 
their job.

The questionnaire was developed 
in Arabic using simple local language 
and was tested in a pilot study with 20 
persons of different job titles (physi-
cians, nurses and housekeepers) and 
any required changes were made. The 
reliability of the questionnaire was as-
sessed by applying reliability test using 
Cronbach alpha (0.73).

It was decided to deliver the 
questionnaire by interview as nearly a 
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P

with correct knowledge about the use 

-

was significantly higher than among 
the other 2 study groups (P
There was no significant difference 
among the 3 study groups regarding 
knowledge about the correct content 
of the black disposal bags (P > 0.05). 
By comparing the total satisfactory 
knowledge scores, it was found that the 
percentage of physicians with satisfac-

significantly higher than among nurses 
P 

Attitude items
The percentage of physicians agree-
ing that safe disposal is of utmost 
importance for preventing infection 

and housekeepers (73.0%) (P
Moreover, the percentage of physi-
cians agreeing that using personal 
protective equipment decreases the 
risk of contracting infection (55.5%) 
was significantly higher than among 

(22.5%) (P

quarter of the housekeeping staff were 
illiterate or had difficultly reading and 
writing. Interviews were conducted by 2 

students who were trained on interview 
techniques. The training was done over 
2 days and included the following top-
ics: interviewing skills, contents of the 
questionnaire and proper filling and 
coding to the answers of the questions. 
Emphasis was placed on using simple 
language for housekeepers.

The data were collected over a pe-

done inside the selected departments. 
After interviewing the participant, he/
she were observed on the same day 
by one of the authors in order to score 
the practice items in the observation 
checklist. The observation checklist was 
attached to the end of the questionnaire 
to facilitate the incorporation of all data 
for the same person in one sheet.

Statistical analysis
SPSS
entry and analysis. A summary of 
data was done where frequencies 
and percentages were calculated for 
qualitative data while for quantitative 
data, mean and standard deviations 
(SD) were calculated. The KAP scores 
were calculated as follows: satisfac-

dichotomized to satisfactory and un-
satisfactory to compare our findings 
with those of other studies. The chi-
squared test was applied to determine 
the relationship between the study 
variables and KAP scores for the 3 
job groups. P-values were considered 
significant at ≤ 0.05.

Results

The mean ages of participants were 

on waste management, compared with 

housekeepers.

Knowledge items
The percentage of housekeeping 
staff stating that they knew about the 
existence of hospital and department 
plans for waste disposal (93.3%) was 
significantly higher than that of nurses 

Table 1 Characteristics of the study participants

Variable Physicians
(n = 110)

Nurses
(n = 151)

Housekeepers
(n = 89)

Age (years)

 Mean (SD) 25.8 (1.5) 31.2 (9.7) 40.6 (5.6)

 Range 21–31 20–59 23–55

Sex (no. %)

Male 60 54.5 0 0.0 56 62.9

Female 50 45.5 151 100.0 33 37.1

Duration of work experience (years) (no. %)

< 2 43 39.1 55 36.4 23 25.8

≥ 2 67 60.9 96 63.6 66 74.2

Received training on waste disposal at the hospital (no. %)

Yes 42 38.2 102 67.5 19 21.3

No 68 61.8 49 32.5 70 78.7
SD = standard deviation.
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of physicians expressing their willing-
ness to cooperate with hospital waste 
management team (85.5%) was also 
significantly higher than among nurses 

(P
of housekeeping staff agreeing that 
waste disposal is a team responsibil-
ity was 73.0% versus 29.8% among 
nurses and 28.2% among physicians 
and the difference was statistically sig-
nificant (P
housekeepers agreeing that safe waste 
disposal should be a priority of the 

higher than among nurses (35.8%) 
P

Moreover, significantly more house-
keepers (30.3%) than nurses (27.8%) 

that safe waste disposal might be a 
financial burden on the administrative 
department (P
attitude scores were the highest among 

among physicians, but this was not 
statistically significant (Table 3).

Practice items

On observation of health-care work-
ers, significantly more nurses than 
physicians correctly disposed of 

P -

P
the percentage of nurses showing 
satisfactory overall practice scores 

P

Table 2 Knowledge of health-care workers in different jobs about aspects of waste disposal at the hospital

Knowledge item Physicians
(n = 110)

Nurses
(n = 151)

Housekeepers
(n = 89)

χ2-value P-value

No. % No. % No. %

Items correctly answered

 Existence of department plans for waste 
 disposal 66 60.0 114 75.5 83 93.3 35.3 < 0.001

 Existence of a hospital system for waste 
 disposal 85 77.3 126 83.4 87 97.8 23.6 < 0.001

 What to put in black disposal bags 67 60.9 99 65.6 49 55.1 2.63 > 0.05

 What to put in red disposal bags 67 60.9 62 41.1 35 39.3 12.8 < 0.001

 What to put in sharps box 57 51.8 72 47.7 21 23.6 18.9 < 0.001

 Identification of biohazard symbol 52 47.3 52 34.4 15 16.9 20.3 < 0.001

 Satisfactory knowledge score (≥ 60% items 
 correct) 75 68.3 92 60.9 36 40.4 16.5 < 0.001

NS = not significant.

Table 3 Attitudes of health-care workers in different jobs towards waste disposal at the hospital

Attitude item Physicians
(n = 110)

Nurses
(n = 151)

Housekeepers
(n = 89)

χ2-value P-value

No. % No. % No. %

Items agreed with

Safe disposal is of utmost important to prevent 
infection transmission 98 89.1 124 82.1 65 73.0 8.60 <0.02

Safe waste disposal should be a priority 45 40.9 54 35.8 53 59.6 13.31 < 0.001

Waste disposal is a team work not a hospital 
responsibility 31 28.2 45 29.8 65 73.0 53.28 < 0.001

Efforts in safe waste disposal are a financial 
burden on the administrative department of 
the hospital 18 16.4 42 27.8 27 30.3 6.39 < 0.05

Wearing PPE decreases the risk of contracting 
infection at the hospital 61 55.5 65 43.0 20 22.5 22.21 < 0.001

Likes to cooperate in hospital waste 
management team 94 85.5 123 81.5 63 70.8 6.97 < 0.05

Satisfactory attitude score (≥ 60% items correct) 62 56.4 74 49.0 55 61.9 3.9 0.142
NS = not significant; PPE = personal protective equipment.
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Relationship with training and 
work experience
On studying the variables that could 
affect KAP scores, it was found that 
duration of work experience and having 
ever received training on waste manage-
ment were not significantly related to 
satisfactory scores in any of the studied 
domains among physicians and house-
keepers, and training was not related to 
KAP scores of nurses (P > 0.05). The 
only significant variable was lifetime 
work experience among nurses; more 

P

Discussion

A key strength of this study was that 
this assessment of KAP related to 
health-care waste management gave us 
a unique opportunity to provide infor-
mation about a topic which is lacking 
in our country, as we have only found 
one Egyptian study in the literature ad-

helps to identify the gaps between the 
current KAP among the health-care 
workers involved in waste management 
and the future desired state that should 
be reached.

In the current study it was found 
that knowledge about the existence of 
department plans and a hospital system 

for waste disposal was significantly 
better among housekeeping staff than 
nurses or physicians. On the other 
hand, housekeeping staff in our study 
were less knowledgeable about specific 
details of disposal. This is in contrast 
to a study from India, which found 
that knowledge of the existence of bio-
medical waste management rules was 
better among doctors than nurses or 
paramedical staff, but that knowledge 
of the practical aspects of biomedical 
waste management was better among 

Bangalore, India, knowledge regarding 
colour coding and waste segregation 
at source was better among nurses and 
laboratory staff than among doctors 

the findings of another study from the 
north-west region of Cameroon, where 
most of the respondents involved in 
collecting, segregating, transporting 
and disposing clinical waste had never 
heard of any policy on safe clinical waste 

-

Yemen showed poor awareness among 
waste workers regarding medical waste 
handling, and a lack of differentiation 
between domestic and medical waste 

Our findings showed that, overall, 
the percentage of physicians with sat-
isfactory knowledge scores regarding 

-
al study in 8 surgical departments at Al-
Mansoura University Hospital in Egypt 

satisfactory overall knowledge related to 

knowledge of doctors in our study was 
mainly because knowledge about spe-
cific items—the biohazard symbol and 
what to place in red disposal bags and 
sharps boxes—was significantly higher 
among physicians than other workers. 
This might be explained by the fact that 
more in-depth and detailed information 
is usually the concern of individuals 
with higher education and professional 
levels. In a study from India, it was found 
that knowledge about biomedical waste 
management rules among the techni-
cally qualified personnel such as doc-
tors, nurses and laboratory staff was 
high but was low among the sanitary 

India, in which the teaching staff of the 
hospital gave statistically more correct 
responses to questions on biomedical 
waste management than did non-teach-

study carried out among hospital staff in 
a medical college hospital in Bangalore 
showing that doctors and nurses had 
better knowledge than other staff re-
garding health-care waste management 

-
tors, nurses and laboratory technicians 

Table 4 Observed practice in waste disposal at the hospital among physicians and nurses: percentage of respondents 
correctly performing practice items

Practice item Physicians
(n = 110)

Nurses
(n = 151)

χ 2-value P-value

No. % No. %

Items correctly performed

Wearing personal protective equipment 65 59.1 106 70.2 3.48 0.062

Correct handling of blood-contaminated fomites 69 62.7 128 84.8 16.70 < 0.001

Correct handling of sharps 94 85.5 140 92.7 3.62 0.057

Correct handling of general waste 76 69.1 123 81.5 5.37 < 0.02

Washing hands after injections 63 57.3 101 66.9 2.52 0.112

Satisfactory practice score (  60% items correct) 74 67.3 128 84.8 11.13 0.001
NS = not significant.
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had better knowledge than sanitary staff 
regarding biomedical waste manage-
ment in a study in Allahabad city, India 

correct knowledge about biomedical 
waste management was among nurses 

non-teaching staff (37.7%) and labora-

from Nigeria revealed that the major-
ity of all professional health workers 
(doctors, nurses and pharmacists) had 
good knowledge of collection, mini-
mization and personal risks associated 

Regarding the attitude of health-
care workers towards waste disposal at 
our hospital, it was found that, overall, 
more housekeeping staff had satisfac-

although the differences were not signif-
icant. Physicians were more likely than 
other workers to agree that safe disposal 
is of utmost importance to prevent in-
fection transmission and that wearing 
personal protective equipment reduces 
the risk of contracting infection, and 

were more likely to express a willing-
ness to cooperate in the hospital waste 
management team. Similar to a tertiary 
health-care centre in India, a positive 
attitude towards the need for measures 
for safe collection and final disposal of 
biomedical waste was higher among doc-

is in contrast to another study from India 
where nurses had better attitudes towards 
separation of waste, proper disposal, im-
plementation of rules and cooperation 
in programmes than did technicians and 

from Bangalore showed that the nurses 

Table 5 Relationship of duration of work experience and training of health-care workers with knowledge, attitudes and 
practice scores on waste management

Type of provider/work 
practice

Knowledge Attitudes Practices

Satisfactory Not satisfactory Satisfactory Not satisfactory Satisfactory Not satisfactory

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

Physicians

Received training

Yes 31 73.8 11 26.2 27 64.3 15 35.7 31 73.8 11 26.2

No 44 64.7 24 35.3 35 51.5 33 48.5 43 63.2 25 37.8
2 = 0.98, P > 0.05 2 = 1.72, P > 0.05 2 = 1.31, P > 0.05

Duration of work (years)

< 2 28 65.1 15 34.9 29 67.4 14 32.6 25 58.1 18 41.9

≥ 2 47 70.1 20 29.9 33 49.3 34 50.7 49 73.1 18 26.9
2 = 0.30, P > 0.05 2 = 3.49, P > 0.05 2 = 2.65, P > 0.05

Nurses

Received training

Yes 60 58.8 42 41.2 53 52.0 49 48.0 88 86.3 14 13.7

No 32 65.3 17 34.7 21 42.9 28 57.1 40 81.6 9 18.4
2 = 0.58, P > 0.05 2 = 1.09, P > 0.05 2 = 0.55> 0.05

Duration of work (years)

< 2 26 47.3 29 52.7 26 47.3 29 52.7 44 80.0 11 20.0

≥ 2 66 68.7 30 31.3 48 50.0 48 50.0 84 87.5 12 12.5
2 = 6.73, P < 0.05 2 = 0.10, P > 0.05 2 = 1.51, P > 0.05

Housekeeping staff

Received training

Yes 8 42.1 11 57.9 13 68.4 6 31.6 n/a – n/a –

No 28 40.0 42 60.0 42 60.0 28 40.0 n/a – n/a –
2 = 0.03, P > 0.05 2 = 0.44 a, P > 0.05 –

Duration of work (years)

< 10 9 39.1 14 60.9 15 65.2 8 34.8 n/a – n/a –

≥ 10 27 40.9 39 59.1 40 60.6 26 39.4 n/a – n/a –
2 = 0.02, P > 0.05 2 = 0.15, P > 0.05 –

aFisher Exact test. 
n/a = not applicable; NS = not significant.
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had significantly more positive attitudes 
compared with technicians and house-

On the other hand, for some 
items—that safe waste disposal should 
be a priority, that waste disposal is 
teamwork not a hospital responsibility, 
and that disposal is a financial burden 
on the hospital—the proportion of 
housekeeping staff showing approval 
of these items was significantly higher 
than that of physicians and nurses. 
In another study, in India, general 
practitioners were of the opinion that 
disposing biomedical waste was very 
expensive but could not be compro-
mised as the waste was hazardous and 
improper handling could lead to spread 

study in a district of Gujarat, India, it 
was found that 98% of the nurses and 
79% of the housekeeping staff had posi-
tive attitudes versus only 59% of the 

tertiary care rural hospital in India, the 
majority of the sanitary staff felt that the 
management of biomedical waste was 
not an issue at all and was purely the 
responsibility of the institution not an 
individual responsibility. They also felt 
that the safe management of waste was 

We found that the practice scores 
of nurses were significantly higher 

This undoubtedly reflects doctors’ lack 
of awareness of the problem in general 
and their role in waste management 
in particular. This may be attributable 
to their lack of training, as fewer physi-
cians in our study reported receiving 
training on proper waste management 
at the hospital than did nurses (38.2% 

with a previous report showing that 
improper waste management was 
influenced more by the ignorance of 

reason for deficient practices among 
doctors might be patient overload, due 
to the fact that Ain Shams University 

Hospitals provide health care services 
free-of-charge to the public. Inadequate 
supplies or lack of interest in participat-
ing in training programmes might also 
contribute to deficient practices. In 
line with our results, another Egyptian 

and none of the doctors had adequate 

Moreover, it was found that nurses in 
Bangalore practised biomedical waste 
management significantly better than 
the technical and housekeeping staff 

versus only 25.8% of technicians were 
practising/following the biomedical 

The association between duration 
of work experience and KAP scores 
among different job categories in the 
current study was not significant, ex-
cept for the relationship between work 
duration and knowledge of waste man-
agement among nurses; the percentage 
of nurses with satisfactory knowledge 
scores was higher among those who 

results, another study showed no statis-
tically significant associations between 
knowledge scores and nurses’ age, ex-

The relationship between training 
received on waste management and 
KAP scores was also explored in our 
study and surprisingly it was found to 
be non-significant across all the study 
groups. While this does not diminish 
the importance of training courses 
and orientation programmes on 
awareness about waste management, 
it raises an important question about 
the clarity of knowledge and practical 
skills offered in such programmes. 
Another study in Egypt showed 
that, although attendance at training 
programmes on waste management 
was the only statistically significant 
independent predictor of health-care 
staff’s knowledge, no such correlation 

Mostafa et al. suggested that most 
training courses and orientation 
programmes emphasize theoretical 
aspects with numerous lectures but 
minimal hands-on training. Moreo-
ver, training programmes should take 
into consideration the educational 
level of housekeepers, since in devel-
oping countries usually a significant 

There were some limitations of the 
current study. The sampling method 
was a convenience sample. Moreover, 
the study was conducted in the big-

hospitals and did not include the other 
departments. Nevertheless, the cur-
rent study successfully highlighted 
how in a developing country such as 
Egypt, despite the presence of legisla-
tion for hospital waste management 
implementation, proper management 
and disposal of waste is not yet ac-
curately implemented by health-care 
workers. Our findings also revealed 
a gap between current knowledge of 
hospital waste management among 
health-care workers and that demand-
ed by hospital waste management 
implementation policies. We recom-
mend there should be proper and 
intensive training programmes regard-
ing awareness and practices of waste 
disposal for all health-care staff, with 
continuous monitoring at regular in-
tervals. Research must be undertaken 
to seal existing gaps in the knowledge 
about hospital waste management. 
The findings of this study will help to 
address the issue more appropriately, 
and inform plans for better training 
programmes and monitoring of bio-
medical waste management systems 
in hospitals.
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Invited commentary

Improving the health of people with disabilities: 
what must we do?
David Gordon 1

1President-elect, World Federation for Medical Education, Copenhagen, Denmark.

The moral and universal obligation to 
care for the health of all, including those 
with disabilities, is not simply part of 
human culture, it is required by inter-
national treaty; for example, the neces-
sity of care for the disabled is set out in 
Article 25 of the Universal Declaration 

-
tion of the World Health Organization 
defines health (in the words of Andrija 
Štampar) as “… a state of complete 
physical, mental and social well-being 
and not merely the absence of disease or 

-
sure that those who are disabled are, as 
far as possible, in a holistic state of well-
being. Suffering may have a meaning for 

from the obligation to work to relieve 
suffering, and much of that relief of the 
suffering of disabled people will be by 
caring for their health. Care is important 
as a concept; most people with disability 
require not just medical care, but both 
formal and informal social care as well.

Disability has many forms and 
may present at any age, ranging from 
a child born with a malformation to 
an elderly person with dementia. Dis-

in the case of dementia, for example, in 

people worldwide had dementia, with 

These epidemiological trends—more 
elderly people with multiple disease 
morbidity; more dementia; more young 
people with disability living longer 

-
sion made in the health and social-care 

systems. The complex needs of these 
different groups need to be understood.

Health care is not just a matter for the 
health-care system. Much of the health 
care for the disabled is not delivered by 
health-care professionals, but by a range 
of non-medical carers. A family that in-
cludes a person with disability will always 
be affected by the presence of the dis-
ability and will almost always provide 
some—often most—of the care for the 
health and wellbeing of the family mem-
ber who is disabled. This varies from one 
society to another, and the local cultural, 
economic and social environment must 
be respected and care provided within 
that context. Therefore, to improve our 
understanding of the health needs of 
people with disability, and through this 
to improve the health care they are given, 

and health economic studies relevant to 
this population. This will help to develop a 
theoretical understanding of the relevant 
societal and cultural contexts, and of the 
political systems and financial resources 
that are required to support the develop-
ment of appropriate interventions and 
the improvement of health care.

The paradigm that dominates the 
education and practice of health-care 
workers is to diagnose and cure illness; 
long-term care, particularly of people with 
disability, plays a smaller part in the edu-
cational curriculum. However, society 
needs long-term care as well as short-term 
cure. Medical curricula are changing and 
there is greater recognition that medicine 
(and other disciplines) must be more re-
sponsive to the needs of society. This was 
demonstrate by the Global Consensus for 

Social Accountability of Medical Schools 
-

sion of the World Federation for Medical 
Education standards for basic medical 

It is a fundamental principle in 
health care that the patient must, as far as 
possible, understand and give informed 
consent to his or her treatment. This 
may be a particular problem in the care 
of disabled people, if they are unable 
because of their disability to agree to the 
treatment that will be best. A nuanced 
approach to the understanding of which 
interventions will improve the quality 
of life for each person with disability is 

for each culture and care setting. The 
care setting may be at home, in hospital, 
in a care home or elsewhere.

In summary, to improve the health 
of people with disabilities we must 
approach the question in a multidis-
ciplinary and culturally sensitive way, 
understanding the society in which 
we are working, and bringing together 
members of the health-care team, the 
family and other informal carers. We 
need to conduct research, both qualita-
tive and quantitative, in medical and 
social science paradigms, and address 
the needs of people with disabilities and 
their families, as well as the attitudes of 
families and health-care professionals. 
This will improve the political, econom-
ic and societal policy for the pattern of 
care that is needed.
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