
A large proportion of populations in low-income 
countries do not have reliable access to quality essential 
medicines; medicines are either unavailable in public 
health facilities or unaffordable. Geographic and cultural 
issues can also affect access, for example travel costs, 
time, and gender and minority factors.
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Editorial

Access to medicines – overcoming the barriers
Hazel Bradley 1 and Richard Laing 2

The Global Burden of Disease, es-
pecially in the Middle East, is rapidly 
shifting from acute to chronic noncom-

has been recognized by the holding of 
the UN General Assembly High-level 
Meeting on the prevention and control 

-
ing the political declaration passed by 
the Assembly, the World Health Or-

the responsibility to define indicators 
and targets. One of the key targets is an 

technologies and essential medicines, 
including generics, required to treat 
major NCDs, in both public and private 
facilities. Access encompasses more 
than just availability; it includes geo-

costs and time, cultural access often 
involving gender and minority issues, 
and financial access involving prices and 
ability to pay.

Existing health systems will have to 
change to accommodate new demands 
for NCD care, particularly in the pub-
lic sector. Most existing systems and 
facilities have an historical acute focus 
on children and frequent infections or 
emergencies. Patients with NCDs are 
usually well when they attend health 
facilities and need monitoring, reliable 
medical supplies, adherence support 
with registers, and follow up of non-
attenders. Learning from the success 
of HIV/AIDS and TB treatment pro-
grammes we know that such services 
can be provided to poor people in poor 
countries; however, very few systems 
have changed to provide such long-term 

care for patients with cardiovascular 
disease or diabetes or depression!

NCD medicines compared to acute 
medicines was highlighted by Cameron 

1
in the public sector NCD medicines 

medicines while in the private sector the 

-
ferences mean that patients with these 
NCDs have to source their medicines 
from the private sector at prices five to 
eight times higher than international 
reference prices or national tender 
prices.

Nearly all of the essential NCD 

available as generic medicines but, as 

Report and later by Cameron and oth-

expenditure by shifting from high cost 
originator or branded generic medi-
cines to International Nonproprietary 

2,3
The changing disease burden to 

chronic NCDs places new demands 
on health systems, in a Region in which 

weak health systems (4
the re-orientation and strengthening of 
health systems to new models of care 
which require health workers to be 
trained in providing long-term care to 
patients with chronic conditions and 
the optimal use of scarce human re-
sources. This may involve task-shifting 

and the introduction of new mid-level 
cadres to ensure ease of access for pa-

In addition, people with chronic NCDs 
will need to be supported to manage 
their medicines for their conditions 
through education, self-management 
and care (6

Although HIV/AIDS treatment 
programmes have demonstrated the 
value of treatment registers to monitor 
retention in care, the situation in South 
Africa has shown that as programmes 
go to scale there are challenges in 
maintaining high levels of adherence to 
treatment required by HIV/AIDS (7
The practicalities of introducing similar 
systems for chronic NCDs will likely be 
extremely challenging.

There are many examples where 

Health Action International reviewed 
the procurement performance of the 
UNRWA supply of medicines to their 
camps in the Syrian Arab Republic, 
Lebanon, Jordan, West Bank and Gaza. 
Despite the relatively small size of their 
orders and the challenges of the po-
litical turmoil in their areas of work, the 
review showed a very creditable per-
formance. Compared to international 
reference prices maintained by Man-
agement Sciences for Health, Jordan’s 
Joint Procurement Department, Gulf 
Cooperation Council Prices and the 
International Dispensary Association, 
UNRWA prices overall for a basket of 

a few medicines UNRWA paid more 
than one or more comparators but for 
most they did better. This demonstrates 
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that efficient procurement, even with 
relatively small volumes, can occur 
with favourable prices (4,8

An innovative response to deliv-
ering regular medication to patients 
with chronic diseases in the Western 
Cape Province in South Africa is the 

public–private partnership between 
the Western Cape government and a 

(9

packages containing one or two 
months’ supply of medication to over 

community sites across the province. 
This government initiative has reduced 
waiting times for patients collecting 
monthly supplies of chronic medicines 
in clinics and facilitated several com-
munity-based distribution initiatives 
involving community health workers. 

In conclusion, the global shift from 
acute to chronic NCDs requires a 
change in health systems from one-

Access to medicines now implies 

rational use with the patients, who 
quickly become expert in all aspects 
of their condition, being integral 
participants. This requires a change 
in the mindset of health programme 
managers.
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Acceptability of the human papilloma virus vaccine 
among Moroccan parents: a population-based cross-
sectional study
F. Selmouni,1,2 A. Zidouh,3 C. Nejjari 4 and R. Bekkali3

ABSTRACT Data about the public’s awareness and acceptability of the human papilloma virus (HPV) vaccine 
are lacking in the Eastern Mediterranean Region. This study aimed to explore parental acceptability of HPV 
vaccination for their daughters in Morocco. A cross-sectional survey was carried out among mothers and fathers 
of girls aged 12–15 years at 12 middle schools from 6 regions of Morocco. Despite weak knowledge of genital warts 
and HPV infection, acceptability of the HPV vaccine was 76.8% (95% CI: 73.3–79.9%) among mothers and 68.9% 
(95% CI: 65.2–72.5%) among fathers. Only 8.8% of mothers and 7.0% of fathers were against administration of the 
HPV vaccine to their daughters. Predictors of parents’ acceptance of the HPV vaccine were living in precarious 
housing/slums and low household income (for mothers) and living in urban areas (for fathers). These results will 
be useful for preparing the introduction of the HPV vaccine in health ministry programmes.

6 12 15-12

%68.9 %73.3-79.9 :CI %95) %76.8

7 8.8 72.5-65.2 :CI %95)

Acceptabilité du vaccin contre le papillomavirus humain chez des parents marocains : étude populationnelle 
transversale

RÉSUMÉ Les données sur les connaissances relatives au vaccin contre le papillomavirus humain et son 
acceptabilité par le public sont rares dans la Région de la Méditerranée orientale. La présente étude visait à 
évaluer l’acceptabilité de la vaccination des filles contre le papillomavirus humain pour leurs parents au Maroc. 
Une étude transversale a été menée chez les mères et les pères de filles âgées de 12 à 15 ans dans 12 collèges situés 
dans six régions du Maroc. En dépit de faibles connaissances concernant les verrues génitales et l’infection par 
le papillomavirus humain, l’acceptabilité du vaccin contre le papillomavirus humain était de 76,8 % (IC à 95 % :
73,3 – 79,9 %) chez les mères et de 68,9 % (IC à 95 % : 65,2 – 72,5 %) chez les pères. Seuls 8,8 % des mères et 7,0 %
des pères étaient opposés à l’administration du vaccin contre le papillomavirus humain à leur(s) fille(s). Vivre 
dans des logements insalubres/des bidonvilles et avoir un revenu du ménage faible pour les mères, et vivre en 
zone urbaine pour les pères étaient des facteurs prédictifs de l’acceptation du vaccin contre le papillomavirus 
humain. Ces résultats seront utiles pour préparer l’introduction du vaccin contre le papillomavirus humain dans 
les programmes du ministère de la santé.
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Introduction

In Morocco, cervical cancer represents 

the second most common cancer 
among women after breast cancer (1
The standardized incidence of cervical 

1 -

2 -

cases of cervical cancer in Morocco are 
diagnosed and managed at advanced 
stages (3

-

cause of cervical cancer in Moroccan 
women (3,4
high parity, low educational level, mul-
tiple sexual partners, intercourse during 
menstruation and history of sexually 

been identified as factors associated 
with cervical cancer in Morocco (3

Currently, 2 types of vaccine (the 

introduced into the immunization 
schedule in many developed and some 
developing countries. The prophylac-
tic potential of both vaccines has been 
demonstrated by several clinical trials 
recognized for their scientific rigour; 

persistent HPV cervical infections, cer-
in situ

adenocarcinoma (5–8
prevent vulvar intraepithelial neoplasia 

-

11 (9–11

and related precancerous lesions. The 
HPV vaccine is very promising, even in 
the absence of sound evidence of a real 
reduction in the incidence of cervical 
cancer (10,11

There is a contentious debate, 
however, about the appropriate age of 

administration of HPV vaccine, the du-

and the indications for males. Sociocul-
tural and religious beliefs, as well as so-
cioeconomic status, seem to be barriers 
to positive attitudes of parents toward 
the HPV vaccine (12,13

had low levels of awareness of HPV, but 
that the acceptability of the HPV vac-
cine was higher (14–16

but none of them focused on countries 
in the World Health Organization’s 
Eastern Mediterranean Region. To our 

no data available in the Region on the 
knowledge of the population about the 
causes and prevention of STI or cervical 
cancer.

The aims of this study were to de-
termine the knowledge of Moroccan 
mothers and fathers about some STIs, 
HPV infection, cervical cancer and the 

explore parental acceptability of HPV 
vaccination for their daughters. To our 
knowledge, there no similar study has 
previously been conducted in Morocco.

Methods

Study design and sample
To explore HPV vaccine acceptabil-
ity of parents, 2 cross-sectional surveys 
were carried out independently among 
mothers and among fathers of girls at 

choose carefully the best representative 
sample of the Moroccan population 
in terms of geographical, cultural and 
socioeconomic characteristics. Thus, 

-
gions of Morocco: northern, southern, 
eastern, western, central-north and 
central-south.

To get separate samples of moth-
ers and fathers, through the selection 
of their daughters, 2 separate sets of 2 
middle schools were selected at random 

in each region, 1 middle school from 
the large cities of the region and 1 from 
smaller towns. Thus, we obtained 12 
middle schools for the sample of moth-
ers and 12 middle schools for the sam-
ple of fathers. In each middle school, 1 
class was randomly selected from each 

samples. Given that in Morocco the av-
erage number of girls per class in middle 

Data collection
Face-to-face interviews were carried 
out at the parents’ homes by trained 
interviewers, from February to March 

-
tered the questionnaire to the mothers, 
and male interviewers administered the 
questionnaire to the fathers. To ensure 
comprehension and validation of the 
questionnaire a pilot study was con-
ducted during the interviewers’ train-
ing in an area excluded from the study 
sample.

The questionnaire addressed demo-
graphic data, then knowledge of some 
STIs and HPV infection, followed by 
awareness about cervical cancer risk fac-
tors and prevention and the Pap smear 
test. After that, interviewers provided 
parents verbally with basic information 
on HPV infection, its prevention and 
complications. Then they asked them 
about their attitudes to the HPV vac-
cination, their willingness to immunize 
their daughters and their reasons for 
accepting or not.

The anonymity of the collected data 
was assured, as well as free consent to 
participate in the interview. The study 
protocol and questionnaire were ap-
proved by the ethics committee of Uni-
versity of Fez Hospital, Fez, Morocco.

Data analysis
The statistical analysis was carried out 
using Epi Info SPSS, version 
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were used to describe HPV acceptance 
and related factors. Descriptive analysis 
was used to define demographic data 
and the relative frequencies of knowl-
edge of both groups. Univariate analysis 
was used to research associations be-
tween population characteristics and 
parents’ knowledge about the studied 
infections and prevention methods; 
knowledge about cervical cancer, its 
risk factors and prevention methods; 
and acceptability of the HPV vaccine. 
Regression models were used to deter-
mine the most explanatory variables 
associated with the acceptability of the 
HPV vaccine, knowledge of cervical 
cancer and risk factors and prevention, 
adjusting for potential confounding 

statistically significant at P

Results

Awareness and acceptability of 
the HPV vaccine by mothers

-
ticipate in the survey; the response rate 

reported that they had never attended 

secondary school and university level 

stated that the total household income 

of mothers had heard of condyloma, but 

warts and knew that warts were transmit-

had no prior knowledge about HPV 

measure of cervical cancer reported by 

mothers was the cervical Pap smear 

had done the test at least once.
Acceptability of the HPV vaccine 

the idea that the HPV vaccine be admin-

of mothers were still undecided (Table 

HPV vaccine to be available for girls 

the mothers thought that the HPV vac-

years. For the great majority of mothers 

priced.
The main reasons given by mothers 

who agreed that their daughters receive 
the HPV vaccine were cervical cancer 
prevention and the well-being of their 

n
-

cines efficacy and safety. For mothers 
who refused administration of the HPV 
vaccine to their daughters, their main 

-
cine and their lack of knowledge about 
the vaccine. Arguments that could 
change the opinions of these mothers 
were guarantees about the absence of 

-
n

Awareness and acceptability of 
the HPV vaccine by fathers

-
tion. More than one-third of fathers 

and less than half of the households had 

had ever heard of HPV infection, while 

One-third of fathers reported that the 
main preventive measures for cervical 
cancer were the Pap smear, condoms 
and HPV vaccination.

Acceptability of the HPV vaccine 

have the HPV vaccine administered to 

vaccine should be prescribed for girls 

that the HPV vaccine should be admin-

to have their daughters vaccinated 
stated that the vaccine price should be 

The main reasons given by fathers 
who agreed that their daughters receive 
the HPV vaccine were cervical cancer 
prevention and the well-being of their 

n
-

cacy and safety of the vaccine. However, 
for fathers who refused to accept the 
HPV vaccine for their daughters, their 

vaccine and lack of knowledge about 
the vaccine. The arguments that could 
change their opinion were guarantees 

Comparison of data for 
mothers and father
The mothers knew more about cervical 
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Table 1 Demographic data, knowledge of warts, human papilloma virus (HPV) infection, cervical cancer and Papanicolaou 
(Pap) smear testing, and HPV vaccine acceptability among parents of schoolgirls, Morocco, 2011 

Variable Mothers (n = 653) a Fathers (n = 659) a

Age group (years) [Mean (SD)] 645 41.8 (6.9) 652 49.3 (8.2)

Residential area [No., %]

Rural 14 2.2 16 2.5

Suburban 175 27.0 76 11.7

Urban 460 70.9 558 85.8

Insurance status [No., %]

No cover 399 62.7 309 49.0

CNOPS 142 22.3 161 25.5

CNSS 59 9.3 95 15.1

Other 36 5.7 66 10.5

Educational level [No., %]

Illiterate 377 58.4 141 21.7

Primary 146 22.6 205 31.6

Secondary 99 15.3 198 30.5

Higher/postgraduate 24 3.7 105 16.2

No. of children [Mean (SD)]

Male 633 1.52 (1.17) 620 1.45 (1.12)

Female 640 2.42 (1.22) 640 2.44 (1.30)

Total 653 3.84 (1.72) 662 3.72 (1.79)

Monthly household income (MAD) [No., %]

< 2000 316 49.3 233 36.2

2000–4000 157 24.5 170 26.4

4000–6000 42 6.6 95 14.8

6000–10 000 17 2.7 67 10.4

> 10 000 9 1.4 40 6.2

Housing category [No., %]

Precarious or slum 147 23.2 48 7.7

Medium 451 71.1 553 88.2

Luxury 21 3.3 26 4.1

Other 15 2.4 26 4.1

Heard of genital warts [No., %]

Yes 125 19.2 135 20.4

No 527 80.8 526 79.6

Heard of HPV infection [No., %]

Yes 59 9.0 44 6.6

No 593 91.0 618 93.4

Heard of cervical cancer [No., %]

Yes 552 84.7 398 60.1

No 100 15.3 264 39.9

Heard of Pap smear [No., %]

Yes 203 31.9 n/a n/a

No 433 68.1 n/a n/a

Performed Pap smear [No., %]

Yes 76 37.6 n/a n/a

No 126 62.4 n/a n/a
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highly significant (P
levels of acceptability to administer the 
vaccine to girls were not significantly 

P
awareness of the risk of girls developing 
cervical cancer was more greater for 
mothers than for fathers (PR = 1.21; P

Predictors of parents’ 
intention to accept the HPV 
vaccine
Regarding mothers’ knowledge, medi-
cal coverage was significantly associ-
ated with mothers’ awareness level of 
cervical cancer. There was a linear trend 
between knowledge of cervical cancer 
by mothers and the following variables: 

-
cational level and monthly household 

-
cine acceptability by mothers, there was 
a decreasing linear trend according to 
the level of housing category and the 
level of household income. Mothers 
living in precarious housing or slums 
were more willing to have their daugh-
ters vaccinated than those living in a 
luxurious or medium-level residence. 
Mothers whose household income was 
low were more likely to accept the HPV 
vaccine than mothers whose house-
hold income was higher. There were 

HPV vaccines by mothers according to 
education level or the area where they 

of medical coverage.

For the fathers’ knowledge about 
cervical cancer there were strong linear 
trends in the level of knowledge about 
cervical cancer according to level of 
education and household income. Fa-
thers living in urban areas were more 
likely to accept the HPV vaccination 
than those living in suburban or rural 
areas. There were no linear trends ac-
cording to education level, monthly 
income or availability of medical cover-
age for fathers’ acceptance of the HPV 

Discussion

Knowledge of Moroccan parents was 
weak regarding condyloma and HPV 
infection and there were no significant 

-
thers regarding their knowledge about 
these issues. Awareness of cervical 
cancer was relatively high among Mo-
roccan parents, with mothers having 
significantly better knowledge about 
cervical cancer than did fathers. Some 
studies performed in developed coun-
tries found high levels of awareness 
about HPV infection (17,18
others showed very little awareness 
even among women participating in 
screening programmes (19–21

Despite having little information 
about STIs and HPV infection, parental 
acceptability of the HPV vaccine was 
high in our study. Similar results were 

-
ent countries, which have also shown 

relatively high parental acceptability of 
the HPV vaccine (12,14–16,21–24

-
ents’ favourable attitude towards the 
HPV vaccine are related to the desire 
to protect their daughters from cervi-
cal cancer and act for their well-being. 

-
ability by fathers and mothers was not 
significant. However, significantly more 
mothers were aware of the risk of girls 
developing cervical cancer than were 
fathers. For parents who refused to vac-
cinate their daughters, the reasons were 

vaccine and their lack of knowledge of 
the vaccine. To change their attitude, 
parents needed more information con-

Moroccan parents did not have any 
concerns about sexual transmission of 
HPV infection and did not share the 
idea that the vaccine may encourage 
early or unsafe sexual behaviour among 
their adolescent daughters, as was found 
in previous studies (11,21,25–28

the parents prior to their making their 
decision about the vaccine may have 
changed and increase the likelihood of 
its acceptance (13,21,28–33 -
onstrated in previous research related 
to the acceptance of vaccination against 
STIs (34
most acceptable of the vaccines pre-
sented, given strong public awareness 
about this disease. The characteristics 
of the disease and personal experience 

Table 1 Demographic data, knowledge of warts, human papilloma virus (HPV) infection, cervical cancer and Papanicolaou 
(Pap) smear testing, and HPV vaccine acceptability among parents of schoolgirls, Morocco, 2011 (concluded)

Variable Mothers (n = 653) a Fathers (n = 659) a

Intend to accept vaccine [No., %]

Strongly agree 237 36.7 150 23.2

Agree 259 40.1 296 45.7

Against 40 6.2 33 5.1

Strongly against 17 2.6 12 1.9

Undecided 93 14.4 156 24.1
aVaries according to the amount of missing data.
SD = standard deviation; MAD = Moroccan dirham; CNOPS = Caisse Nationale des Organismes de Prévoyance Sociale [National Fund for Social Welfare 
Organizations]; CNSS = Caisse National de Securite Sociale [National Social Security Fund]; n/a = not applicable. 



EMHJ

560

Ta
bl

e 
2 

A
ss

oc
ia

ti
on

 a
nd

 li
ne

ar
 tr

en
d 

of
 c

er
vi

ca
l c

an
ce

r k
no

w
le

dg
e 

an
d 

pa
re

nt
al

 a
cc

ep
ta

bi
lit

y 
of

 h
um

an
 p

ap
ill

om
a 

vi
ru

s 
(H

PV
) v

ac
ci

ne
 fo

r s
ch

oo
lg

ir
ls

, M
or

oc
co

, 2
0

11

Va
ri

ab
le

M
ot

he
rs

Fa
th

er
s

H
ea

rd
 o

f c
er

vi
ca

l c
an

ce
r

A
cc

ep
t H

PV
 v

ac
ci

ne
H

ea
rd

 o
f c

er
vi

ca
l c

an
ce

r
A

cc
ep

t H
PV

 v
ac

ci
ne

Ye
s

O
R

P-
va

lu
e

Ye
s

O
R

P-
va

lu
e

Ye
s

O
R

P-
va

lu
e

Ye
s

O
R

P-
va

lu
e

In
su

ra
nc

e 
st

at
us

Ye
s

21
5

1.1
1a

0
.0

0
1

18
6

1.0
0

a
0

.9
80

23
5

1.6
2a

< 
0

.0
0

1
23

4
1.0

3a
0

.3
88

N
o

32
4

29
8

13
9

19
5

R
es

id
en

ti
al

 a
re

a

Ru
ra

l
10

1.0
0

0
.0

0
1

12
n/

a
8

1.0
0

0
.10

4
10

1.0
0

0
.0

0
6

Su
bu

rb
an

13
4

1.3
1

12
8

0
.9

2
40

1.1
1

51
4.

25

U
rb

an
40

5
3.

0
0

35
6

1.0
0

0
.13

3
34

2
1.5

8
38

5
5.

66

H
ou

si
ng

 c
at

eg
or

y

Pr
ec

ar
io

us
/s

lu
m

12
1

1.0
0

0
.11

8
11

4
1.0

0
0

.0
0

4
21

1.0
0

0
.0

86
34

1.0
0

0
.3

51

M
ed

iu
m

38
5

1.2
1

34
3

0
.6

9
34

0
2.

15
38

6
2.

0

Lu
xu

ry
21

n/
a

13
0

.13
15

1.7
5

15
1.3

2

Ed
uc

at
io

na
l l

ev
el

N
on

e
30

5
1.0

0
0

.0
0

1
28

4
1.0

0
0

.8
0

5
56

1.0
0

< 
0

.0
0

1
10

1
1.0

0
0

.8
26

Pr
im

ar
y

12
3

1.2
4

11
1

2.
0

1
11

3
1.8

6
13

5
0

.8
6

Se
co

nd
ar

y
95

5.
53

80
0

.8
5

13
3

3.
11

12
8

0
.6

7

U
ni

ve
rs

ity
24

n/
a

18
0

.7
6

89
8.

44
84

1.5
0

M
on

th
ly

 h
ou

se
ho

ld
 in

co
m

e 
(M

A
D

)

< 
20

0
0

25
4

1.0
0

0
.0

0
2

24
2

1.0
0

0
.0

12
10

9
1.0

0
0

.0
0

1
15

9
1.0

0
0

.0
81

20
0

0
–4

0
0

0
13

7
1.6

5
11

9
0

.6
9

10
9

2.
0

3
11

4
1.2

9

40
0

0
–6

0
0

0
40

4.
80

31
0

.3
8

65
2.

46
63

1.1
9

60
0

0
–1

0
0

0
0

17
n/

a
12

0
.4

0
51

3.
63

54
1.5

3

> 
10

0
0

0
8

1.9
2

7
0

.3
5

38
21

.6
1

35
n/

a
a Pr

ev
al

en
ce

 ra
tio

 (a
ll 

ot
he

r v
al

ue
s a

re
 o

dd
s r

at
io

s)
.

O
R 

= 
od

ds
 ra

tio
; C

I =
 co

nfi
de

nc
e 

in
te

rv
al

; M
AD

 =
 M

or
oc

ca
n 

di
rh

am
; n

/a
 =

 n
ot

 a
pp

lic
ab

le
.



561

were also identified as factors influenc-
ing parental acceptability of vaccines 
(34
a very negative perception with respect 
to cancer (35
cancer is an incurable fatal disease and 
this could be behind the high accept-
ability rate of the HPV vaccine among 
Moroccan parents.

The cost of the HPV vaccine 
could be a barrier to parents having 

needed to negotiate the price with labo-
ratories, especially for middle-income 
countries such as Morocco which are 
excluded from the GAVI alliance.

The great majority of Moroccan 
parents supported administration of the 

and 18 years. This is probably linked to 
the lack of knowledge of parents about 
cervical cancer and the HPV vaccine, 
as there is evidence that it is better to 

mainly concerned about the health of 
their young daughters (15

The participation rate was very 
high for both parents. Our study de-
sign, using 2 independent samples 
of mothers and fathers, gave us an 

unbiased estimation of the parents’ 
acceptance of the HPV vaccine. Some 
socioeconomic data of our sample was 
similar to the national data from the 
Haut Commissariat au Plan survey 
in Morocco; illiteracy rates among 

-

(36
parents recruited in this study might 
allow for the generalization of the re-
sults to all parents in our country. The 
results will be important in order for 
policy-makers to prepare for introduc-
tion of the HPV vaccine into the im-
munization schedule as a public health 
programme. However, if the new HPV 
vaccines are expected to significantly 
reduce the incidence of cervical cancer, 
they will not replace national cervi-
cal cancer screening programmes. A 
comprehensive approach which uses 
vaccination as well as screening will 

preventing cervical cancer.
In conclusion, the findings of the 

present study emphasize the importance 

awareness about HPV infection and the 
HPV vaccine by establishing a strong 
communication strategy and introduc-
ing the HPV vaccine into the national 
immunization programme. For future 
research, it will be useful to assess pre-
dictors that may influence public’s ac-
ceptability of the HPV vaccine.
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Dietary total antioxidant capacity and the risk of 
breast cancer: a case–control study
Z. Karimi,1 Z. Bahadoran,2 S.Abedini,1 A. Houshyar-Rad 1 and B. Rashidkhani 3

ABSTRACT There is growing evidence that dietary antioxidants may have favourable effects in reducing cancer risk. In a 
case–control study we investigated the association of dietary total antioxidant capacity (TAC) and risk of breast cancer. 
Sociodemographic data, medical history and anthropometric measurements were collected from 275 women (100 
breast cancer cases & 175 controls). Participants’ usual dietary intake was measured using a validated semi-quantitative 
food frequency questionnaire and their dietary TAC was estimated. An inverse, but non-significant, association was 
observed between dietary TAC and breast cancer risk. Multiple logistic regression models based on TAC of individual 
food groups showed that consumption of fruits and vegetables with higher TAC (μmolTE/100 g) was associated with a 
significantly decreased risk of breast cancer. Our study supports a protective effect of dietary antioxidants in relation 
to breast cancer risk. Food selection based on TAC of foods may be an effective strategy to modify the risk of cancer.

100 275

175

–

100 μmolTE

Capacité antioxydante totale de l'alimentation et risque de cancer du sein : étude cas-témoins

RÉSUMÉ Des données de plus en plus nombreuses indiquent que les antioxydants alimentaires ont des 
effets favorables sur la réduction du risque de cancer. Dans une étude cas-témoins, nous avons étudié 
l’association entre la capacité antioxydante totale de l'alimentaire et le risque de cancer du sein. Les données 
sociodémographiques, les antécédents médicaux et les mesures anthropométriques ont été recueillis auprès de 
275 femmes (100 cas de cancer du sein et 175 cas témoins). L’apport alimentaire habituel des participantes a été 
mesuré à l’aide d’un questionnaire semi-quantitatif validé sur la fréquence de consommation de l'alimentaire, 
puis la capacité antioxydante totale de l'alimentaire a été estimée. Une association inverse, mais non significative, 
a été observée entre la capacité antioxydante totale de l'alimentaire et le risque de cancer du sein. Des modèles 
de régression logistique multiple reposant sur la capacité antioxydante totale des groupes d’aliments individuels 
ont démontré que la consommation de fruits et de légumes ayant une capacité antioxydante totale plus élevée 
(μmolTE/100 g) était associée à un risque significativement moindre de cancer du sein. Notre étude confirme 
l’effet protecteur des antioxydants alimentaires contre le risque de cancer du sein. La sélection des aliments à 
partir de leur capacité antioxydante totale peut être une stratégie efficace pour modifier le risque de cancer.
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Introduction

Breast cancer is the most common can-
cer among women in both developed 
and developing countries and annu-
ally more than 1 million new cases are 
diagnosed worldwide (1,2
women breast cancer also is the most 
common cancer, with an incidence of 

3
factors contributing to breast cancer 
include not only genetic factors, fam-
ily history and reproductive factors but 
also potentially modifiable diet-related 

and lifestyle, eating patterns and dietary 
intakes (4–7

Dietary antioxidants have been 
reported to protect against oxidative 
damage and related chronic disease 
(8,9 -
etary antioxidants on the risk of breast 
cancer have not been clarified and the 
results of epidemiological studies in 
this regard are limited and inconsist-
ent (10,11
a single antioxidant component may 
not reflect the total antioxidant power 
of diets and other possible interactions 

the concept of dietary total antioxi-

developed as a novel and relevant tool 

of dietary antioxidants (12,13
TAC of foods describes the ability 
of food antioxidants to scavenge free 
radicals and is measured using oxy-
gen radical absorbance capacity assay 
(14 -
tively associated with plasma TAC 
and has also been related to higher diet 
quality, based on common indexes 
such as the so-called Mediterranean 
diet and healthy eating index scores 
(13,15
dietary TAC was related to all aspect 
of the metabolic syndrome and, more 
interestingly, higher dietary TAC 
could prevent subsequent weight and 
abdominal fat gain in adults (16
the current study, we aimed to study 

whether dietary TAC was associated 
with a risk of breast cancer in women.

Methods

Study design and population
This was a hospital-based, case–con-
trol study conducted among Iranian 

primary diagnosis of breast cancer were 
recruited consecutively from January to 

Cases with histologically confirmed 
breast cancer (maximum duration of 

were recruited from among women 

oncology, radiotherapy, chemotherapy 
or surgery departments of Shohada-
e-Tajrish hospital in Tehran, Islamic 
Republic of Iran. Participants with a 
history of any cancer or cyst (excluding 

hormone therapy or special diets were 
excluded from the study. Age-matched 
controls without any history of cancers 
or cysts, acute or chronic diseases af-
fecting nutritional status or hormone 
therapy or special diet were recruited 
from among individuals referring to 
outpatient clinics of the hospital, includ-
ing the departments of gynaecology and 

Written informed consent was 
obtained from all participants and the 
study protocol was approved by the 
research council of the Research Insti-
tute for Nutrition and Food Sciences, 
Shahid Beheshti University of Medical 
Sciences.

Sociodemographic, 
anthropometrics and physical 
activity
Trained interviewers collected data 
regarding sociodemographic factors 
including age, educational level, oc-
cupation, ethnic group, residential 
area, alcohol and tobacco use, medi-
cal history of disease, family history of 

breast cancer or other cancers, history 
of hormone therapy, medications and 
supplements, oral contraceptives, age 
at menarche, marital status, number 
of full-term pregnancies, menopause 
status and other lifestyle-related factors. 
Weight was measured to the nearest 

subjects were minimally clothed with-
out shoes; height was measured to the 

subjects in a standing position without 
shoes. BMI was calculated as weight 

(m2 -
sessed using a validated questionnaire 
to obtain the frequency and time spent 
on light, moderate, vigorous and very 
vigorous intensity activities according 
to the list of common activities of daily 
life over the previous year. Physical ac-
tivity levels were expressed as metabolic 
equivalent hours per week (METs h/

17

Dietary assessment
A validated semi-quantitative food 

the usual dietary intake of participants 
during the past year. The validity and 
reliability of this FFQ, developed for 
dietary assessment of participants in 
the Tehran Lipid and Glucose Study, 
was previously assessed in a random 
sample, by comparing both the data 
from 2 FFQs completed 1 year apart 
and the data from the FFQs and 12 
dietary recalls respectively (18
mean energy-adjusted correlation 
coefficients for overall nutrient intake 
between the dietary recall and the 

respectively. The mean energy-adjust-
ed reliability coefficients varied from 

18 -
cians asked participants to designate 
their intake frequency for each food 
item consumed during the previous 
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year on a daily, weekly or monthly 
basis. Portion sizes of consumed foods 
reported in household measures were 
then converted to grammes. Mean 
daily intakes of energy and nutrient 
for each individual were calculated 
using the food composition table. 
Dietary TAC was estimated based on 
the oxygen radical absorbance capac-
ity of selected foods reported by the 
nutrient data laboratory of the United 
States Department of Agriculture, and 
expressed as μmol of Trolox equiva-

19

Statistical analysis
Whole diet TAC as well as TAC for 
individual food groups was assigned as 

general characteristics across quartiles 
of dietary TAC were compared using 
analysis of variance for continuous vari-
ables and the chi-squared test for cat-
egorical variables. Mean dietary intakes 
of participants were compared across 
quartile categories of dietary TAC using 
the general linear model with adjust-

of total TAC as well as TAC for dif-
ferent food groups was determined 
by multivariable logistic regression 
models with adjustment for potential 
confounding variables. The following 
potential confounders were included in 
the final multivariate logistic regression 

2

of full pregnancies; menopause status 
-

To assess the overall trends of ORs 
across increasing quartiles of TAC, the 
median of each quartile was used as a 
continuous variable in logistic regres-
sion models. Statistical analysis was 
performed using SPSS
A P
statistical significance.

Results

Background data
The mean ages of participants were 

groups respectively. The mean of age 
at menarche was significantly lower 
and the mean of age at first pregnancy 
was significantly higher in cases as 
compared with controls (P
The use of tobacco and oral contra-
ceptives was significantly higher, and 
while life satisfaction was significantly 
lower in women with diagnosed breast 
cancer as compared with the controls 
(P

family history of breast cancer (Table 
-

ences, however, in BMI, physical activ-
ity, energy intake, diabetes prevalence, 
menopause status, educational level, 
occupation or marital status between 

The mean dietary TAC of women 

-

Table 1 Demographic characteristics and clinical history of breast cancer cases and controls 

Variable Cases
(n = 100)

Controls
(n = 175)

P-valuea

Age [mean (SD) years] 46.2 (9.3) 45.9 (9.4) 0.13

Physical activity [mean (SD) METs h/week] 38.8 (4.1) 38.5 (4.5) 0.32

Weight [mean (SD) kg] 72.0 (11.7) 73.1 (12.4) 0.51

Body mass index [mean (SD) kg/m2] 29.6 (4.5) 29.3 (4.1) 0.79

Age at menarche [mean (SD) years] 13.9 (1.6) 13.3 (1.5) 0.01

Family history of breast cancer (%) 25.0 18.0 0.18

History of diabetes (%) 13.1 13.2 0.98

Current smoking (%) 9.3 0.6 0.01

Occupation (%)

Housekeeper 72.0 77.0 0.31

Employee 22.0 26.6 0.25

Retired 6.0 2.4 0.14

Life satisfaction (%) 62.0 87.0 0.02

Menopause (%) 37.0 36.8 0.99
aIndependent t-test or Mann–Whitney test. 
SD = standard deviation; n = number of women; METs = metabolic equivalents.
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Dietary TAC across quartiles
The characteristics of the total study 
participants across quartile categories of 
dietary TAC are shown in Table 2. There 

physical activity, weight, BMI and other 
characteristics of the participants across 
quartiles of TAC.

Dietary intakes of energy, energy 
density, dietary TAC and dietary intake 
of food groups across quartile categories 

-
nificantly across increasing dietary TAC 
(P

-
stant. Dietary TAC was 1.8 times higher 

P < 

categories of TAC, consumption of fruits, 

phytochemical-rich foods was significant-

vegetable intake was significantly lower.

Regression models

across quartiles of dietary TAC are 

for potential confounding variables, a 
non-significant inverse association was 
observed between dietary TAC and 
breast cancer risk. When multiple logis-
tic regression models were conducted 
based on TAC of individual food 
groups, we observed that a higher TAC 
of fruits and vegetables consumed was 
accompanied by a significant decreased 
risk of breast cancer (P for trend < 

decreased the odds of breast cancer 

significant lower odds of breast cancer 

TAC from other food groups showed 

cancer across quartiles of dietary 

adjustment for potential confound-
ing variables, a non-significant inverse 
association was observed between 
dietary TAC and breast cancer risk. 

Multiple logistic regression models 
were also conducted based on TAC 
of individual food groups; TAC of 
fruits was not associated with the risk 
of breast cancer in the first model but 
after additional adjustment for poten-
tial confounders in the second, third 
and fourth models, we observed that a 
higher TAC of fruits was accompanied 
by a significant decreased risk of breast 
cancer (P

the odds of breast cancer more than 

There was no significant association 
between TAC of vegetables and breast 
cancer risk in the first, second and third 
models; after additional adjustment 
for menopause status, family history of 
breast cancer, physical activity, energy 
intake and energy density of diet. In 
the fourth model, women who had a 
TAC consumption from vegetables 

also had significant lower odds of 

Table 2 Characteristics of total participants (breast cancer cases and controls) across quartile (Q) categories of dietary total 
antioxidant capacity (TAC)

Variable Q1 Q2 Q3 Q4

< 1327
μmolTE/100 g

1327–1525
μmolTE/100 g

1526–1704
μmolTE/100 g

> 1704 
μmolTE/100 g

(n = 68) (n = 69) (n =  69) (n =  68)

Age [mean (SD) years] 46.2 (9.0) 44.3 (9.2) 46.5 (9.3) 47.2 (9.0)

Physical activity [mean (SD) METs h/week]a 38.7 (0.5) 38.1 (0.5) 39.8 (0.5) 37.7 (0.5)

Weight [mean (SD) kg]a 72.8 (1.7) 72.2 (1.7) 73.1 (1.7) 71.5 (1.7)

Body mass index [mean (SD) kg/m2]a 29.9 (0.6) 30.2 (0.6) 29.1 (0.6) 28.5 (0.6)

Menopausal (%) 32.4 33.3 39.1 42.6

Smoking (%) 0.0 5.8 2.9 5.9

Prevalence of diabetes (%) 17.6 14.5 7.2 13.2

Age at menarche [mean (SD) years] 13.6 (1.6) 13.8 (1.6) 13.6 (1.7) 13.8 (1.4)

Age at menopause [mean (SD) years] 49.1 (5.1) 45.5 (4.4) 48.6 (3.8) 48.3 (5.0)

Family history of breast cancer (%) 17.6 17.4 13.0 25.0

No significant differences were found between quartiles, using analysis of variance or general linear model (with adjustment for age) to compare continuous variables 
and chi-squared test for categorical variables.
aAge-adjusted means.
SD = standard deviation; n = number of women; METs = metabolic equivalents.
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Discussion

The most important finding of this 
study was an inverse non-significant 
association between dietary TAC and 
breast cancer risk. Moreover a signifi-
cantly higher odds of breast cancer was 
observed with an increased TAC of 
fruits and vegetables. Previous epide-
miological studies have evaluated the 
association of dietary antioxidants and 
serum antioxidant levels with breast 
cancer risk (10,11 -
edge, dietary TAC in relation to breast 
cancer risk has not yet been investigated.

There is a common hypothesis that 
oxidative stress and oxidative products 
as well as low serum levels of antioxi-
dants and low intake of dietary antioxi-

women (10,11,20,21
results from prospective and case–con-
trol studies are inconsistent and current 
data do not provide a clear association 
of antioxidant status and breast cancer 
risk. In a cohort study, no significant 
association was observed between 
breast cancer risk and serum levels of 

antioxidants—including lycopene, lu-
tein, xanthine, β-cryptoxanthin, α- and 
β-carotene, retinol, α-tocopherol and 

(10
median concentrations of β-carotene, 
lycopene and total carotene were signif-
icantly lower in women with diagnosed 
breast cancer, and a non-significant 
decreased risk of breast cancer was 
observed in women who had higher 

years’ follow-up (11
cohort of Swedish women found no 
overall association between dietary 
intake of ascorbic acid, beta-carotene, 
retinol or vitamin E and breast cancer 
incidence, while higher consumption 
of high ascorbic acid foods had pre-

women (20
Malaysian women showed that poor 
antioxidant status, as indicated by 
low plasma vitamin A, higher levels of 
malondialdehyde as an indicator of oxi-
dative stress and lower intake of dietary 
antioxidants including vitamin A, E and 
selenium, was associated with increased 

breast cancer risk (21
et al. conducted a systematic review 
and meta-analysis of prospective stud-
ies of dietary intake of carotenoids and 
breast cancer risk and reported that 
only intake of β-carotene was associ-
ated with a decreased breast cancer risk 

22
our knowledge, studies investigated the 
association of dietary antioxidant and 
breast cancer risk are mainly limited to 
some particular antioxidants includ-
ing carotenoids, vitamin C, E, A and 
selenium, while there are various other 
micronutrients and bioactive phyto-
chemicals with antioxidative activity in 
foods. Therefore, an assessment of the 
TAC of the whole diet and food groups 
in relation to breast cancer risk can lead 
to more reliable results.

Several mechanisms have been 
proposed to explain the association 
between oxidative stress, antioxidant 
status and breast cancer risk. There is 
a common hypothesis that oxidative 
stress is involved in malignant processes 
in the breast. Increased oxidative stress 
and over-production of free radicals that 

Table 3 Dietary intakes of total participants (breast cancer cases and controls) across quartile (Q) categories of dietary total 
antioxidant capacity (TAC) 

Variable Q1 Q2 Q3 Q4

< 1327
μmolTE/100 g

1327–1525
μmolTE/100 g

1526–1704
μmolTE/100 g

> 1704
μmolTE/100 g

Mean (SE)a Mean (SE)a Mean (SE)a Mean (SE)a

(n = 68) (n =  69) (n =  69) (n = 68)

Energy (kcal/day) 2846 (119) 2653 (118) 2687 (118) 2575 (119)**

Energy density (kcal/100 g of foods) 126 (3.2) 119 (3.2) 112 (3.2) 128 (3.2)

Dietary TAC (μmolTE/100 g of foods) 1151 (37) 1434 (37) 1611 (37) 2061 (37)**

Fruits (g/day) 481 (35) 621 (35) 611 (35) 596 (35)**

Vegetables (g/day) 531 (36) 505 (36) 549 (36) 413 (36)**

Whole grains (g/day) 152 (10.7) 158 (10.6) 161 (10.6) 138 (10.7)

Dairy (g/day) 441 (36.5) 503 (36.1) 573 (36.1) 458 (36.8)

Legumes (g/day) 37.1 (5.1) 44.9 (5.1) 51.6 (5.1) 50.2 (5.1)**

Nuts (g/day) 10.0 (1.8) 13.8 (1.8) 12.5 (1.7) 17.3 (1.8)

Tea and coffee (cup/day) 1.4 (0.3) 2.4 (0.3) 3.3 (0.3) 5.0 (0.3)**

Phytochemical-rich foods (% of total 
foods) 53.7 (1.1) 59.0 (1.1) 62.2 (1.1) 66.1 (1.1)**

**P < 0.01, using general linear model to compare the dietary intakes of participants across quartiles of dietary TAC.
aAdjusted for age and energy intake.
SE = standard error of the mean; n = number of women.
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induces metabolic and inflammatory 
processes can lead to DNA damage, 
initiation of programmed cell death, ac-
tivation of several proto-oncogenes and 
mutations of tumour suppressor genes 
that have critical roles in mammary car-
cinogenesis (23–25
and endogenous factors have important 
roles in modifying these oxidative dam-
age. Enzymatic (thioredoxin reductase, 
superoxide dismutase, catalase and 

enzymatic (glutathione, antioxidant 

Table 4 Multiple regression analysis with 4 models of breast cancer risk across quartile (Q) categories of total antioxidant 
capacity (TAC) intake in total diet and separate food groups

Food group/ modela Q1 Q2 Q3 Q4

Total diet

TAC (μmolTE/100 g food) < 1327 1327–1525 1526–1704 > 1704

Breast cancer risk [OR (95% CI)]

Model 1 1 1.36 (0.68–2.71) 1.32 (0.66–2.62) 0.65 (0.31–1.34)

Model 2 1 1.14 (0.49–2.65) 0.98 (0.41–2.33) 0.57 (0.24–1.36)

Model 3 1 1.16 (0.43–2.57) 1.01 (0.42–2.36) 0.45 (0.18–1.21)

Model 4 1 0.67 (0.12–2.81) 0.59 (0.17–2.15) 0.43 (0.11–1.12)

Fruits

TAC (μmolTE/100 g fruit) < 1619 1619–1718 1819–2030 > 2030

Breast cancer risk [OR (95% CI)]

Model 1 1 0.91 (0.45–1.82) 0.66 (0.31–1.41) 0.29 (0.10–0.84)

Model 2 1 0.92 (0.47–1.81) 0.68 (0.34–1.34) 0.31 (0.14–0.66)**

Model 3 1 0.94 (0.47–1.89) 0.71 (0.36–1.43) 0.28 (0.13–0.62)**

Model 4 1 0.78 (0.34–1.82) 0.48 (0.21–1.11) 0.16 (0.06–0.44)**

Vegetables

TAC (μmolTE/100 g vegetables) < 546 546–616 617–682 > 682

Breast cancer risk [OR (95% CI)]

Model 1 1 1.14 0.17–3.71) 0.61 (0.13–2.71) 0.37 (0.15–1.23)

Model 2 1 0.86 (0.44–1.70) 0.59 (0.35–1.18) 0.53 (0.34–1.11)

Model 3 1 0.51 (0.12–2.10) 0.54 (0.17–1.72) 0.55 (0.21–1.42)

Model 4 1 0.66 (0.33–1.36) 0.32 (0.15–0.71) 0.29 (0.13–0.68)**

Legumes

TAC (μmolTE/100 g legumes) < 386 386–468 469–534 > 534

Breast cancer risk [OR (95% CI)]

Model 1 1 1.81 (0.88–3.71) 0.96 (0.42–2.19) 0.67 (0.19–2.40)

Model 2 1 1.14 (0.52–2.52) 0.54 (0.22–1.29) 0.39 (0.11–1.46)

Model 3 1 1.12 (0.50–2.49) 0.53 (0.22–1.27) 0.39 (0.10–1.44)

Model 4 1 1.16 (0.52–2.56) 0.56 (0.23–1.34) 0.39 (0.10–1.34)
aMultivariable logistic regression models were used with adjustment of potential confounders. Model 1: adjusted for age (years); Model 2: additional adjustment for 
age at menarche (years), age at first pregnancy (years), number of full pregnancies, smoking (yes/no), use of oral contraceptives (yes/no) and use of brassiere per day (< 
12 h/ > 12 h); Model 3: additional adjustment for body mass index (kg/m2) and life satisfaction (yes/no/partly); Model 4: additional adjustment for menopause status 
(yes/no), family history of breast cancer (yes/no), physical activity (METs h/week), energy intake (kcal/day), and energy density of the diet (kcal/100 g of foods).
**P < 0.01, using the median of TAC for each quartile as a continuous variable to assess the overall trends of OR across quartile categories of dietary TAC.
OR = odds ratio; CI = confidence interval; n = number of women.

antioxidant defence systems, as well 
as higher levels of plasma TAC, were 
found to be associated with reduced 
risk of breast cancer (26–28
intakes of antioxidants and antioxidant-
rich foods are directly related to the 
status of the antioxidant defence system, 
dietary intake of antioxidants may be 
considered as a main dietary factor that 
could modify the risk of breast cancer.

Studies show that the Mediterrane-
an diet and other Mediterranean-type 

dietary patterns rich in fruits, vegetables, 
olive oil, legumes, whole grains, fish and 
low-fat dairy products have higher an-
tioxidant load and are related to higher 
TAC (29,30
also considered as protective against the 
development of cancer (31
antioxidant intake by selecting foods 
based on their TAC could lead to a 
decreased risk of chronic diseases such 
as cancer (32,33 -
mon recommendations regarding ad-
herence to Mediterranean-style dietary 
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Based on the findings from this study 
and other previous investigations, diets 
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Measuring unintended pregnancies in postpartum 
Iranian women: validation of the London Measure of 
Unplanned Pregnancy
S. Roshanaei,1 A. Shaghaghi,1 M.A. Jafarabadi 2 and A. Kousha 1

ABSTRACT Research suggests a relatively sizable rate of unintended pregnancies in some subgroups of Iranian 
women, but there is no concise, standard scale to measure the pregnancy intention of Iranian women. Therefore, 
the psychometric properties of the Persian version of the London Measure of Unplanned Pregnancy (LMUP) were 
investigated. The Persian version of the LMUP was tested on randomly selected married women aged 15–49 years 
in the city of Ajabshir, East Azerbaijan province, north-west of Islamic Republic of Iran. The scale’s face validity and 
internal consistency was examined and its construct validity was tested by exploratory factor analysis. The internal 
consistency of the scale was acceptable (Cronbach alpha coefficient 0.87). Structural indicators of the Kaiser–Meyer–
Olkin measure (0.85) and Bartlett test of sphericity (P < 0.001) verified interpretability of the exploratory factor 
analysis output. Applicability of the Persian version of the LMUP is accepted. Further investigation is needed to 
understand cultural norms that might influence Iranian women’s responses to queries about pregnancy intentions.

"
"

49-15

0.85 0.87

Mesure des grossesses non désirées chez des femmes iraniennes en postpartum : validation de l’échelle 
London Measure of Unplanned Pregnancy

RÉSUMÉ Les travaux de recherche suggèrent que le taux de grossesses non désirées dans certains sous-groupes 
de femmes iraniennes est relativement important. Toutefois, il n’existe pas d’échelle concise et normalisée de 
mesure de l’intention de grossesse chez les femmes iraniennes. Par conséquent, les propriétés psychométriques 
de la version en langue perse de l’échelle London Measure of Unplanned Pregnancy ont été étudiées. La version 
en langue perse de l’échelle a été testée auprès de femmes mariées âgées de 15 à 49 ans et sélectionnées 
aléatoirement dans la ville d’Ajabshir, dans la province de l’Azerbaïdjan oriental, au nord-ouest de la République 
islamique d’Iran. La validité apparente de l’échelle et sa cohérence interne ont été examinées. Sa validité 
conceptuelle a été testée par une analyse des facteurs exploratoires. La cohérence interne de l’échelle était 
acceptable (coefficient alpha de Cronbach : 0,87). Des indicateurs structuraux de la mesure de Kaiser-Meyer-
Olkin (0,85) et le test de sphéricité de Bartlett (P < 0,001) ont permis de vérifier l’interprétabilité du résultat de 
l’analyse factorielle exploratoire. L’applicabilité de la version en langue perse de l’échelle a été acceptée. Des 
recherches supplémentaires sont requises pour comprendre les normes culturelles qui pourraient influer sur les 
réponses des femmes iraniennes aux questions sur l’intention de grossesse.
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Introduction

Maternal mortality risk is highly de-
pendent on the health conditions that 
pregnant women experience during 
their pregnancy and the care that they 
receive. Unplanned pregnancies can 
pose serious threats to the health of 
mothers, their children and families, 
and to the wider community. Therefore, 
reduction of the number of unplanned 
conceptions has been highlighted in 
many global public health policy man-
dates (1
unplanned pregnancies may have 
poorer outcomes such as abortion or 
obstetric complications than those that 
are scheduled (1 -

by the consequences of unintended 

conceptions that occurred in develop-

miscarriages (2,3
of unintended pregnancies were due 
to the fact that worldwide 222 million 
women in their fertile years had unmet 
needs for family planning services (3

To meet the health needs for fam-
ily planning services the intentions of 
women to have the desired number 
of children, and at the right time, must 
be closely studied. Research evidence 
that provides baseline information 
about the current status of mothers 
regarding their needs for better fam-
ily planning services is non-existent or 
meagre in many developing countries. 
Most current estimates of the levels of 
unintended pregnancies in developing 
countries are based on questions used 
in the national demographic and health 
surveys (4 -
ard procedures to determine unmet 
needs of reproductive health, however, 
might put these figures under scrutiny.

The London Measure of Unplanned 

tool for measuring the degree of preg-
nancy intention of a current or recent 

pregnancy (5
United Kingdom and has subsequently 
been validated for use in other countries 
(2,6–9
conciseness and also its widespread 
application to measure unintended 
pregnancies worldwide, means that it is 
a suitable method to assess unintended 
pregnancies. The questions in the scale 
cover contraceptive use, desire, inten-
tion and timing to have a baby, discus-
sions with partner and pre-conception 
preparation (5

To the best of our knowledge this 
scale has not been validated for use by 
Persian-speaking women and main 
aim of this study was to identify the 
psychometric properties of the trans-
lated LMUP to assess its applicability 
for Iranian women of childbearing age. 
Despite research evidence revealing 
a relatively sizable rate of unintended 

pregnancies in a number of subgroups 
of Iranian women (10
concise, standard scale to measure the 
intention of Iranian women regarding 
their pregnancies. The translated ques-
tionnaire could assist researchers who 
wish to study this issue using an inter-
nationally recognized tool and ensure 
that their findings are comparable with 
studies in other parts of the world.

Methods

The London Measure of 
Unplanned Pregnancy 

5

-
resents pregnancy intention and there-
fore an increase in the score indicates a 
higher degree of pregnancy intention. 

Box 1 Questions of the original version of the London Measure of 
Unplanned Pregnancy (24) 

Question 1. At the time of conception:
0 Always used contraception
1 Inconsistent use
2 Not using contraception

Question 2. In terms of becoming a mother:
0 Wrong time
1 OK but not quite right
2 Right time

Question 3. Just before conception:
0 Did not intend to become pregnant
1 Changed intentions
2 Intended to get pregnant

Question 4. Just before conception:
0 Did not want a baby
1 Mixed feelings about having a baby
2 Wanted a baby

Question 5. Before conception:
0 Had never discussed children
1 Discussed but no firm agreement
2 Agreed pregnancy with partner

Question 6. Before conception:
0 No actions
1 Health preparations (1 actiona)
2 Health preparations (≥ 2 actionsa)

aHealth preparations included the following actions: taking folic acid supplements, stopping or 
reducing smoking, stopping or reducing alcohol consumption, healthy eating, and seeking medical 

advice before conception. 
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The scoring method of pregnancy in-
tention avoids dichotomization of preg-
nancies into planned and unplanned 
and allows ambivalences between these 
states. One of the recommendations in 
interpretation of the LMUP score is to 

represent uncertain states and scores of 
7

Translation of the questionnaire
A standard translation and back transla-
tion procedure was applied. As the first 
step the original English-language scale 
was translated into Persian by a native 
professional and by a non-professional 
speaker of the Persian language who 
had a good knowledge of English. In 
the second step the translated question-
naire was independently retranslated to 
the original language by 2 professional 
academic members of Tabriz Univer-
sity of Medical Science who were fluent 
in the use of academic English. The re-
translated versions were then compared 
with the original questionnaire and the 
final translated version was agreed upon 
by consensus at the third step.

The overall content validity of the 
Persian version of the LMUP was ex-

field to ensure its consistency with the 
explained purpose of the scale. Every re-
viewer was asked to rate independently 
the relevance of the items in the trans-

scale (completely relevant, relevant, 

was in the vicinity of the acceptable 
11

The original LMUP was designed 
for self-completion but, considering 
the level of literacy in the women of 
the study location and in line with pre-
viously conducted studies (2,6
translated version was adapted in a way 
that made its administration by an inter-
viewer possible.

To probe comprehensibility of the 
translated version and lucidity of the 

wordings used, the scale was also pre-
tested through cognitive interviews with 

-
tion. However, no major suggestions for 

the clarity of the questionnaire. The only 
minor modification from the original 
LMUP was rewording of the items to 
refer explicitly to a husband rather than 
to husband or partner; this was done to 
comply with the cultural context of the 
study population. Thus, the face validity 
of the translated scale, i.e. its appropri-
ateness to be used for the study purpose 
and content area, was confirmed.

Validation of the translated 
LMUP scale
Study participants
Validation of the LMUP to be used in 
Persian-speaking women was a part of a 
larger cross-sectional population-based 
study of the unmet needs for family 
planning services among representative 
samples of Iranian women. Married 

-

contacted to field-test the translated 
Persian version of the LMUP.

The participants were recruited 
randomly from the list of registered 

only referral hospital accessible as an 
approved delivery facility within the city 
of Ajabshir, East Azerbaijan province, 
north-west of the Islamic Republic of 

women living in the nearby rural areas 

Quota sampling was used to ensure 
that the sample composition matched 
the ratio of rural and urban women who 
had delivered their child in the studied 

n

were recruited. Only those women who 
had delivered a healthy child and were 

living with their husband as a perma-
nent resident in the study area were 
eligible to be included. The women who 
had stillbirths, those who lost their child 
due to accident or illness and women 
who were widowed or separated from 
their husbands were excluded.

Data collection
Face-to-face interviews was conducted 
with the participants at home after ex-
plaining the study objectives to them 
and obtaining their written informed 
consent. Any selected woman who 
was not found at the given address or 
refused to participate in the study was 
replaced by another woman randomly 
selected from the list of eligible respond-
ents. Questions in the translated LMUP 
were asked by the data collector and 
the respondents’ answers were docu-
mented.

Ethical approval
This study was approved by the medical 
research ethics committee at Tabriz 
University of Medical Sciences (ap-

consent was obtained for the all study 
respondents. Anonymity of the par-
ticipants and confidentiality of the col-
lected data and their right to withdraw 
from the study without providing any 
reason was also explained.

Data analysis
The construct validity of the translated 
LMUP, i.e. verification of the proposed 
construct measurement by the selected 
scale items, was assessed by exploratory 
factor analysis using SPSS
This method examines inter-relation-
ships among the scale items and probes 
the degree of variation among items to 
justify their presence in the instrument. 
For the purpose of this study, principle 
component analysis was applied to 
determine the items’ suitability in the 
translated scale.

As a part of exploratory factor analysis 
process, sampling adequacy was decid-
ed based on the Kaiser–Meyer–Olkin 
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measure which generally should be 
-

ysis to be interpretable (12
of sampling adequacy assess the degree 
of correlation among scale items in the 
exploratory factor analysis correlation 
matrix. This measure is applicable to 
determine adequacy of the sampling for 
psychometric scale evaluation.

Bartlett test of sphericity was also 
applied to test whether the correlation 
matrix of scale items can be elucidated 
by exploratory factor analysis (13
test measure must be significant (P < 

the scale items in the correlation matrix 
(14
factors (n
pregnancy was determined a priori in 
the original LMUP, no attempt was 
made to determine the appropriate 
number of factors for retention in the 
translated version of the scale. How-
ever, corrected item-to-total correla-
tion index that represents whether an 
item in the scale is correlated with the 
remaining items was used to decide 
which items could provide meaningful 
information in explaining the proposed 

construct. Generally a minimum value 

total correlation index of an item to be 
kept in the scale (15

Cronbach alpha coefficient was also 
calculated to assess the internal consist-
ency reliability of the translated LMUP 

point for acceptable reliability (16

Results

The total scores of the study participants 
indicated a skewed asymmetrical dis-

meaning that they had had a planned 
-

dicating that they were in an ambivalent 

-
enced an unplanned pregnancy.

The distribution of women at the 

group, number of children and residen-
tial area are presented in Table 1. Most 

were reported by the older women (≥ 

ambivalent state of mind about the re-
cent pregnancies was also seen mostly 

The sample-size-adjusted rate of un-
planned pregnancy in the primaparous 

rate in the multiparous women with 1 

Figure 1 shows the mean age of 
the women presented according to the 
LMUP scores of the studied women in 

-

mean age of the women with scores 

groups were statistically significant (P

who reported having an unplanned 
pregnancy.

Table 1 Distribution of respondents by category of score on the London Measure of Unplanned Pregnancy (LMUP) scale by 
age group, number of children and area of residence

Variable LMUP score Total

0–3 4–9 10–12

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

Total 26 100.0 53 100.0 155 100.0 234 100.0

Age group (years)

15–19 1 3.8 1 1.9 46 29.7 48 20.5

20–34 10 38.5 40 75.5 101 65.2 151 64.5

≥ 35 15 57.7 12 22.6 8 5.2 35 15.0

No. of children before
last delivery

0 3 11.5 4 7.5 18 11.6 25 10.7

1 2 7.7 23 43.4 70 45.2 95 40.6

2 8 30.8 18 34.0 60 38.7 86 36.8

3 8 30.8 5 9.4 7 4.5 20 8.5

≥ 4 5 19.2 3 5.7 0 0.0 8 3.4

Area of residence

Urban 11 42.3 21 39.6 44 28.4 76 32.5

Rural 15 57.7 32 60.4 111 71.6 158 67.5
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Discussion

The psychometric properties of the 
translated Persian version of the LMUP 
among married women of Islamic 
Republic of Iran were examined. The 
overall content validity, face validity, 
construct validity and internal consist-
ency reliability of the Persian version 
of the LMUP was supported based on 
the suggested criteria (11–16
scale’s items, with the exception of item 

item-to-total correlation criteria to be 

retained in the translated version. There-
fore, the researchers’ overall judgement 
was in favour of acceptability and ap-
plicability of the Persian version of the 
LMUP in research studies to explore 
unintended pregnancies in Islamic Re-
public of Iran or in Persian-speaking 
populations.

-
ures that are generally adopted for 
pregnancy preparation, was not cor-
related with other items of the scale 
to disclose an unintended pregnancy. 
The main cause of this inconsistency 
with the acceptable fit range of item-to-
total correlation index could be Iranian 
women’s unfamiliarity with the concept 
of employing preparatory actions for 
pregnancy, such as taking folic acid, as 
is common in many countries of the 
world. Giving advice or encouragement 
to the women of childbearing ages to 
take appropriate actions for their preg-
nancy preparedness is not routine in the 
country’s national health system.

Therefore, one suggestion might 
be keeping this item under scrutiny to 
check whether the observed lack of fit 
is the result of random bias. Otherwise, 

from the Persian translated version of 
the LMUP will be inevitable if upcom-
ing research evidence will approve its 
low contribution to the measurement 
of the intention. Before obtaining this 
research evidence, however, our sugges-
tion is to keep the item in the scale, since 

internal consistency reliability of the 
translated scale was admissible. Similar 
low item-to-total correlation for item 

The sample-size-adjusted ratio of 
unplanned pregnancy in the studied 

higher than the women of rural areas 

Structural indicators of the Kai-

Bartlett test of sphericity (P
verified the interpretability of the ex-
ploratory factor analysis output in this 
study. The corrected item-to-total cor-
relation indices to decide on retention 
of the translated scale’s items are shown 

the preparation for pregnancy by the 

which suggests it was not correlated 
with the scale’s other items to explain an 
unplanned pregnancy (16

Internal consistency reliability of the 
translated version of the LMUP was also 
acceptable based on the Cronbach alpha 

Table 2 Corrected item-to-total correlation indices of the 6 items in the Persian 
version of the London Measure of Unplanned Pregnancy

Item Item-to-total correlation indices

Contraception 0.52

Timing 0.70

Intention 0.89

Desire 0.89

Partner 0.78

Preparation 0.36

37.5

35.0

32.5

30.0

27.5

25.0
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0–3 4–9 10–12

Figure 1 Mean age and 95% confidence intervals (CI) of respondents by category of 
score on the London Measure of Unplanned Pregnancy (LMUP)
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6,7
which may explain the incongruity of 
preparatory measures for pregnancy 
with the childbearing intentions of 
mothers in some countries or popula-
tion subgroups.

Some limitations of the study should 
be noted. Several studies (17–22
suggested that post-delivery measures 
of pregnancy intention might be prone 
to bias since intention estimates may 
change over time. Such an error may 
even occur in cross-sectional or pro-
spective measurement of pregnancy 
intendedness. Therefore the findings 
of post-delivery studies of pregnancy 
intentions should be interpreted by 
caution. The authors were aware of the 

range between delivery and completion 
of the questionnaire might have on the 
responses of the participants. The deci-
sion was made, however, to discount 

have about their delivered child due to 
the biological and hormonal changes 
at delivery.

Since residential area may have an 

their pregnancies, due to factors such as 

and attitudes towards desired number 
of children, quota sampling was used 
to ensure that the sample composition 
matched the ratio of rural and urban 
women who had delivered their child 
in the studied hospital. A skewed rep-
resentation of other traits such as so-
cioeconomic status, however, cannot 
be ruled out. Sampling bias in this study 

was probably towards lower socioeco-
nomic groups of women due to recruit-
ment of the participants from the only 
government-run public hospital in the 
city; women of affluent families in the 
Islamic Republic of Iran generally prefer 
to birth their child in private hospitals. 
The second source of sampling bias was 
the exclusion of women who had had 
an abortion and who therefore have a 
higher probability of reporting an unin-
tended pregnancy. Since abortion is il-
legal in the Islamic Republic of Iran and 
only permitted for medical purposes, 
we were unable to include these women 
in our study. But even with exclusion of 
women with abortion the reliability of 
the Persian-translated version of LMUP 
was satisfactory.

Due to the cross-sectional nature 
of the main study design we were 
not able to assess the precision of the 
measurement of the Persian version of 
the LMUP through test–retest reliabil-
ity and administer the questionnaire on 
multiple occasions, as would be recom-
mended (23
in refraining from re-administration of 
the scale was the probability of contami-
nation bias in a conservative traditional 
society that might potentially lead to 
mismatching of the answers over time 
since the original interview.

Conclusions

The LMUP was validated for first time 
to be used in the Islamic Republic 
of Iran or among Persian-speaking 

populations in the Eastern Mediter-
ranean Region or wider world to 
measure the intention of women re-
garding their pregnancies. While the 
main study of the LMUP validation (5

environment, the results of this study 
revealed that the scale might be ap-
plicable cross-culturally and this makes 
comparison of unintended pregnancies 
possible at the international level. Our 
study also indicated that retrospective 
application of the LMUP to measure 
pregnancy intentions could be consid-
ered in studies to measure the unmet 
needs of childbearing age women in 
the Islamic Republic of Iran. Further 
investigation is needed to understand 
Iranian women’s attitude towards 
pregnancy and also cultural norms that 
might influence their decision as well 
as their responses to enquiries about 
pregnancy intentions.
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Cytohistological correlation and discrepancy 
of conventional Papanicolaou smear test with 
corresponding histopathology: a retrospective study 
over a 5-year period
N.Y. Alwahaibi,1 S.K. Al Sulimi 1 and U.R. Bai 1

ABSTRACT The accuracy of Papanicolaou (Pap) smear testing can be measured using the cytohistological correlation 
and discrepancy method. This study aimed to evaluate and compare the cytohistological correlation and discrepancy 
of the conventional Pap test with the corresponding histopathology and to compare the data with other similar studies. 
A retrospective study was performed at the pathology department of a referral hospital in Muscat, Oman, over a 
5-year period. Of 6000 Pap smears, 162 had matching histopathology results (abnormal smear rate 2.7%) but 10 were 
unsatisfactory for histological diagnosis. Cytohistological correlation was seen in 96/152 (63.2%), while discrepancy was 
seen in 56/152 (36.8%). False negatives and false positives were found for 7 and 49 cases respectively. The findings of 
this study confirm the role of conventional Pap testing as a screening test for the diagnosis of cervical lesion but not for 
management of patients. In comparison with other studies, we also report a low percentage of abnormal Pap smears.

5

" "

162 6000 5

63.2) 96/152 2.7

49 7 36.8) 56/152

Corrélation et discordance cytohistologiques entre le test de Papanicolaou classique et l’histopathologie 
correspondante : étude rétrospective sur une période de cinq ans

RÉSUMÉ L’exactitude du test de Papanicolaou classique peut être mesurée à l’aide de la méthode de la corrélation et 
de la discordance cytohistologiques. La présente étude visait à évaluer et à comparer la corrélation et la discordance 
cythohistologiques du test de Papanicolaou classique à l’histopathologie correspondante et à comparer les données 
à celles d’autres études similaires. Une étude rétrospective a été menée dans le service de pathologie d’un hôpital de 
recours à Mascate (Oman), sur une période de cinq ans. Sur un total de 6000 frottis vaginaux, 162 présentaient des 
résultats histopathologiques concordants (taux de frottis anormaux : 2,7 %) mais 10 d'entre eux n'étaient pas satisfaisants 
pour le diagnostic histologique. Une corrélation cytohistologique a été observée dans 96/152 des cas (63,2 %), tandis 
qu’une discordance a été observée pour 56/152 cas (36,8 %). Des faux négatifs et des faux positifs ont été observés dans 
7 cas et 49 cas, respectivement. Les résultats de cette étude confirment le rôle du test de Papanicolaou classique en 
tant que test de dépistage pour le diagnostic d’une lésion cervicale mais pas pour la prise en charge des patientes. Par 
rapport à d’autres études, nous avons aussi observé un faible pourcentage de frottis vaginaux anormaux.
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Introduction

After breast cancer, cervical cancer is the 
second most common cancer in women 
worldwide and considered to be the major 
cause of death from malignancy in women 
in developing countries (1–3
cervical cancer is the third most common 

4
The main cause of increasing cervical can-
cer is not known. However, many studies 
report that exposure to human papilloma 

-
ity, hormonal contraception, genetic fac-
tors and smoking may contribute to the 
initiation of cervical cancer (5,6
cancer screening programmes play an 
important role in the reduction of cervi-
cal cancer in developed countries (7
However, in many developing countries 
cervical cancer screening programmes 
have not been implemented.

Despite the lack of a standardized 
method for the cytohistological corre-
lation of cervical lesions, many studies 
show that this correlation gives a high 
detection rate (8–11 -
ered to be a method to detect medical er-
ror in the histopathology laboratory (12
This correlation evaluates the accuracy of 
cytological examination when false nega-
tive and false positive findings are present. 
Histopathologic examination is the gold 
standard. This correlation is also useful for 
continuous quality improvement, which  
is a must for many cytology laboratories, 
in particular, those laboratories that apply 
the Bethesda system in their diagnosis 
(13,14
study in Oman to evaluate and compare 
the cytohistological correlation and dis-
crepancy of conventional Papanicolaou 

-
ing histopathology and to compare the 
findings with other similar studies.

Methods

Study design and setting
A retrospective records review was 

Department of Pathology, Sultan Qa-
boos University Hospital, which serves 
as tertiary referral hospital in Oman. 
The records of all patients who had con-
ventional Pap smears were included. 

histopathology records.
This study was conducted after an 

approval from the medical research 
committee and ethics committee 

-
cine and Health Sciences, Sultan Qa-
boos University, Oman.

Laboratory methods
For Pap staining, 2 slides were fixed 

for 2 min. After that, the slides were 

After the water was removed from the 
slides using tissue papers, the slides were 
kept in Harris haematoxylin stain for 1 
min. Then the slides were washed in tap 
water until clear. The slides were then 

checked under light microscope to en-
sure the clarity of the nuclei. The slides 

Immediately, the slides were placed in 

each. After that, the slides were placed in 

each. Then, the slides were dipped in 

dips each. The slides were dipped in 

Finally, the slides were mounted in DPX 
synthetic resin.

For histopathologic diagnosis, cervi-
cal punch biopsies, cones or pieces of 
hysterectomy specimens were fixed in 

thickness diameter and stained with 
haematoxylin and eosin method as 

follows: sections were stained with hae-

then washed in running tap water. They 

in Scott tap water for a few seconds. 
They were washed well in water. The 
nuclei were checked under the micro-

min. Then, slides were washed in water. 
Next, they were dehydrated through 
graded alcohol, cleared in 2 changes of 
xylene and mounted in DPX.

Cytological and 
histopathological diagnosis

available histopathologists over a period 

-
tory, borderline nuclear changes, mild 
dyskaryosis, moderate dyskaryosis, 
severe dyskaryosis and carcinoma. His-
topathological diagnosis was also clas-

benign, cervical intraepithelial neoplasia 

Dyskaryosis in cytological diagnosis is 
equivalent to CIN in histological diag-
nosis. Thus, mild dyskaryosis is equiva-
lent to CIN 1, moderate dyskaryosis to 

Results

were found. The patient age range was 

years. The frequency and percentage of 
various cytopathological findings are 
shown in Table 1.

Cervical smears with corresponding 

cases were unsatisfactory for histologi-

were carcinoma.
C y t o h i s t o l o g i c a l  c o r r e l a t i o n 
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cases, whereas discrepancy was found 

negatives. Three cases were misinter-
preted as cells of borderline nuclear 
change in cytology and turned out to 
be CIN 2 in histopathology. The other 

dyskaryosis in cytology and turned out 
to be carcinoma in histopathology.

were seen in mild dyskaryosis which 
turned out to be benign in histopathol-

Discussion

The sensitivity, specificity and accuracy 
of the Pap test were not measured in 
this study as we were unable to measure 
the true positives and true negatives in 
this study. As an alternative, the cytohis-
tological correlation and discrepancy 
of Pap testing were measured. Many 
studies too have measured the accuracy 

of the Pap test using the same method 
(15–21
for the cytohistological correlation and 
discrepancy of Pap smears respectively. 
These findings are in line with the ranges 
reported in the literature from similar 

-

discrepant cases of Pap smears (15–19
-

relation of this study showed that Pap 
testing was more sensitive in detecting 
borderline nuclear changes and CIN 

(18,22
False negative findings in the diag-

nosis of Pap smears is a major concern 
to patients, clinicians, cytoscreeners 
and cytopathologists. To a lesser extent, 
a false positive finding is less important 
than a false negative finding. In this 

and false positive findings respectively. 
Another study reported a higher false 

15

Most pathologists worldwide are better 
trained in histopathology examina-
tion than in cytological interpretation 
(23
that tissue interpretation is easier than 
cytology preparations (24 -
sence of specialized cytopathologists 
for the diagnosis of cervical lesions 
may contribute to the discrepancy. In 
our department, Pap smears are first 
screened by a cytotechnologist and if 
an abnormal smear is found then the 
histopathologist evaluates the smear. 
This procedure is applied worldwide 
(15,25

Conventional Pap smears were 
used throughout this study. During 
conventional Pap smearing, drying 
artefacts, inadequate fixations, back-
ground materials and thick smears are 
frequently present. Another study re-
ported that air drying artefacts were the 

cases they observed (16 -
backs increase interpretation errors. It 
has been reported that in liquid-based 
cytology, such as ThinPrep processor, 
AutoCyte PREPTM System or other 
similar processes, prevent air drying 
artefacts, have minimum background 
material and increase the cellularity is 
(26

-
ent outcomes. 

Another study reported that speci-
men collection, handling, fixation, stain-
ing and the experience of the screener 
and cytopathologist may contribute 
to the false negative rate of Pap smear 
accuracy (18
of this study to investigate the factors 
that may have contributed to the dis-
crepancy.

The findings of this study showed 
that abnormal cases of Pap smear were 

is consistent with data from the neigh-
bouring country of Saudi Arabia, where 

-
21

recent Turkish study showed a similar 

Table 1 Cytopathological diagnosis of 6000 cervical smears 

Diagnosis No. %

Unsatisfactory 320 5.3

No malignancy 5518 92.0

Borderline nuclear changes 64 1.1

Mild dyskaryosis 39 0.7

Moderate dyskaryosis 34 0.6

Severe dyskaryosis 11 0.2

Carcinoma 14 0.2

Total 6000 100.0

Table 2 Histopathological diagnosis of 162 cervical smears 

Diagnosis No. %

Unsatisfactory 10 6.2

Benign 75 46.3

CIN 1 48 29.6

CIN 2 15 9.3

CIN 3 6 3.7

Carcinoma 8 4.9

Total 162 100.0

CIN = cervical intraepithelial neoplasia.
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27
abnormal Pap smears in developing 

(28

-

another study performed in Saudi Ara-

(21
countries, the prevalence of CIN 1 in 

respectively (29,30
of cervical lesion are low in our study. 

were reported as unsatisfactory for cy-
tological diagnosis. This could be due 
to sampling errors, air drying artefacts 
or obscuring blood and inflammatory 
cells.

Worldwide, histological exami-
nation is considered to be the gold 
standard for the diagnosis of cervical 
lesion (31 -
pathological examination, cytological 

examinations have many advantages. 
First, the disease progression can be 
monitored simply. Secondly, the pro-
cedure is not invasive. Thirdly, repeat 
specimens can be obtained easily. Fi-
nally, the diagnosis is fast. However, 
there is a concern about the accuracy 
of cytopathological reports (32
in our hospital, the cytological report 
is useful in pre-diagnosis of early ma-
lignancy but not for the management 
of patients. Confirmation by cervical 
biopsy is essential in the treatment 
of patients. In this study, histological 
examinations were graded using the 
CIN system, whereas Pap smears were 
graded using the British system for cer-
vical diagnosis. These 2 systems do not 

Bethesda system, variations are present 
in both systems (12

We should point out some weak-
nesses in this study. First, this study 
was performed in one hospital, which 
is located in the capital city of Oman, 
Muscat. Thus, we cannot generalize the 

data to all Omani women, especially 
those who live in the rural areas, where 
cervical cancer rates are usually high. 
Secondly, the absence of a cytoscreener 
and histopathologist experience, which 
might contribute to the false negative 
and false positive findings in this study. 
Thirdly, sampling and interpretation er-
rors were not evaluated. Finally, all Pap 
smears were performed using conven-
tional methods; the use of monolayer 

findings.

Conclusions

The findings of this study—slightly 
high cytohistological correlation, 
slightly low cytohistological discrep-
ancy, a low false negative rate and high 
false positive rate—confirm the role of 
conventional Pap test as a screening test 
for the diagnosis of cervical lesions but 
not for the management of patients. In 
comparison with other studies, we also 
report a low percentage of abnormal 
Pap smears.
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Table 3 Correlation of findings from fine-needle aspiration biopsy cytology of cervical smears with histopathology diagnosis 

Cytopathology findings Histopathology diagnosis

Unsatisfactory Benign CIN 1 CIN 2 CIN 3 Carcinoma Total

Unsatisfactory 0 0 0 0 0 0 35

Borderline nuclear changes 5 36 20 3 0 0 64

Mild dyskaryosis 2 17 20 0 0 0 39

Moderate dyskaryosis 2 13 7 10 2 0 34

Severe dyskaryosis 0 1 0 2 4 4 11

Carcinoma 1 8 1 0 0 4 14

Total 10 75 48 15 6 8 162

CIN = cervical intraepithelial neoplasia.

Table 4 Comparison of cytohistological correlation and discrepancy of Pap testing 
in the current study and other similar studies 

Study, year (reference) Correlation Discrepancy

% %

Current study 63.2 36.8

Abali et al., 2011 (15) 57.0 43.1

Gupta and Sodhani., 2004 (16) 74.0 26.0

Zuna et al., 2002 (17) 62.7 37.3

Sodhani et al., 1997 (18) 77.5 22.5

Yeoh et al., 1997 (19) 51.2 48.8
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Epidemiology and medical cost of hospitalization 
due to rotavirus gastroenteritis among children 
under 5 years of age in the central-east of Tunisia
M.S. Soltani,1 A. Ben Salah,1 I. Bouanene,1 A. Trabelsi,2 M.T. Sfar,3 A. Harbi,4 M.N. Gueddiche 5 and E. Ben Farhat 6

ABSTRACT Data on the economic burden of rotavirus infection in Tunisia are needed to inform the decision to 
include rotavirus in routine childhood immunizations. This study aimed to describe the epidemiological profile 
of rotavirus disease in central-east Tunisia and to estimate its hospital cost. In the first stage – the prospective 
collection of epidemiological data – we enrolled all patients < 5 years old who were hospitalized for acute 
diarrhoea at 5 university paediatric departments in central-east Tunisia during the period 2009–2011. Rotavirus was 
responsible for 65 (23.3%) of the 279 cases enrolled. In the second stage, cost data were collected retrospectively 
using an activity-based costing method from the medical records of the children who were positively diagnosed 
with rotavirus. The average cost of care per child was TD 433 (SD 134). This is a significant economic burden in 
Tunisia, where a safe and effective vaccine is available but not yet introduced to the immunization schedule.

" "
5

" "

" "
5 5

 279 23.3 65 " " 2011-2009

134 433 " "

Épidémiologie et coût médical d’une hospitalisation pour une gastroentérite à rotavirus chez des enfants de 
moins de cinq ans dans le centre-est de la Tunisie 

RÉSUMÉ Des données sur le fardeau économique de l’infection à rotavirus en Tunisie sont nécessaires pour décider 
ou non d’inclure le rotavirus dans les vaccinations infantiles systématiques. La présente étude visait à décrire le profil 
épidémiologique de l’infection à rotavirus dans le centre-est de la Tunisie et l’estimation de son coût hospitalier. Lors 
de la première phase, à savoir le recueil prospectif de données épidémiologiques, nous avons recruté tous les patients 
de moins de cinq ans ayant été hospitalisés pour une diarrhée aiguë dans cinq services pédiatriques universitaires du 
centre-est de la Tunisie entre 2009 et 2011. Le rotavirus était responsable de 65 cas sur 279 recrutés (23,3 %). Lors de 
la deuxième phase, des données sur les coûts ont été recueillies rétrospectivement à partir des dossiers médicaux des 
enfants qui étaient positifs au rotavirus, en utilisant une méthodologie de gestion des coûts par activité. Le coût moyen 
des soins par enfant était de 433 dinars tunisiens (ET 134). Ce montant représente un fardeau économique important 
en Tunisie, où un vaccin sûr et efficace existe mais n’est pas encore intégré dans le programme de vaccination.
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Introduction

Rotavirus is the leading cause of severe 
diarrheal disease in young children. 

-
utable to rotavirus infection resulted 

each year will die before their fifth birth-
day from diarrhoea caused by rotavirus 
infection . Most of these deaths occur in 
developing countries in Africa and Asia 
(1
where rehydration therapy is accessible 
and deaths are rare, rotavirus gastro-
enteritis represents a public health 
problem and places a heavy economic 
burden on the health-care system (2

-

recommendation that rotavirus vaccine 
should be included in national immu-
nization programmes (3

-

positively demonstrated safety and ef-
ficacy in clinical trials (4
the decision whether to incorporate the 
vaccine into routine schedules of child-
hood immunization in a country must 
include an objective assessment of the 
disease burden and an economic evalu-
ation of the benefits of the vaccine’s 
introduction.

In Tunisia, epidemiological data on 
rotavirus were previously presented and 
analysed by Soltani et al. However, data 
on the economic burden of rotavirus 
gastroenteritis in the country are lack-
ing, which makes difficult any decision 
or rational reflection on the relevance 
of introducing the vaccine into routine 
childhood immunization schedules. 
This study was conducted in order to 
describe the epidemiological profile 
of rotavirus disease in the central-east 
region of Tunisia and to estimate the 
medical costs of hospitalization, in an 

policy-makers to assess the need for 
rotavirus vaccine.

Methods

The study was conducted in 2 stages. 
The first concerned the collection of 
epidemiological data, while in the sec-
ond stage data were collected about the 
cost of hospital care for the disease.

Epidemiological data
This study was part of sentinel hospital 
surveillance established in the Eastern 
Mediterranean Region under the aus-
pices of the WHO. In Tunisia, there 
were 11 sites comprising 11 paediatric 
departments that belong to 11 public 

5
We prospectively collected epide-

miological data by enrolling all patients 
-

university paediatric departments in 
the central-east region of Tunisia dur-

a decrease in consistency (loose or liq-

6
A case report form was completed 

for every eligible case. This covered 
demographic characteristics (age, sex 

manifestations of the disease, labora-
tory data and treatment given. A stool 
sample was taken from each child. The 
virological analysis of all these samples 
was performed at the laboratory of virol-
ogy at Sahloul University Hospital by 
enzyme-linked immunosorbent assay 

into G and P genotypes was carried out 
for rotavirus-positive samples by reverse 
transcription polymerase chain reaction 

Cost data
Data for the cost analysis were col-
lected retrospectively from the medical 

records of children who were positively 
diagnosed with rotavirus.

The activity-based costing method 
was used to estimate the total medical 
cost for each patient from the health-
system perspective. The principle be-
hind this method is as follows: products 
consume activities, which in turn con-
sume resources and these resources are 
aggregated because they constitute a 
cost (7 -

main categories according to the result-
ing activities: resources used in biology 
and radiology diagnostic activities (e.g. 
laboratory kits, materials and equip-

-
tic activities (e.g. drugs and pharma-

during hospital stay (e.g. restaurant, 

Cost of biology and radiology diag-
nostic activities
For each patient, all the biological tests 
and radiological diagnostic procedures 
were listed and converted to a number 
of B units for biology and R units for ra-
diology, according to a predetermined 
weighting provided by the Tunisian 
Ministry of Health; for example: C-

-

activity-based costing method. For this, 
all resources used by the laboratory and 

(laboratory kits, medical and paramedi-
-

dients used in the laboratory or in the 

of B and R units produced during the 
same period were considered to calcu-
late unit costs. So for each patient, the 
total cost of biology tests and radiology 
diagnostic procedures were calculated 
by multiplying the number of B or R 



EMHJ

586

units consumed by the average unit cost 
of B or R.

Cost of therapeutic activities
For each child, all drugs and pharma-
ceutical products received were listed 
and the doses were calculated by refer-
ring to medical records. The total cost 
per child was calculated by multiplying 
the total dose received by the price of 
the product which the hospital paid 
from the supplier prices for that period.

Cost of hospital stay
Daily bed cost was estimated by mul-
tiplying the length of stay by cost of 
hospital bed/day in a paediatric de-

by the Tunisian Ministry of Health 
using activity-based costing. This in-
cludes restaurant, laundry, hotel, elec-
tricity and medical and paramedical 

Data analysis
Statistical analyses were performed us-
ing SPSS
squared and Fisher exact tests were used 
to compare qualitative data. One-way 
analysis of variance and Tukey multiple 
comparisons were carried out to test for 

means. P
to be statistically significant. Cost data 
were presented as total and mean and 

Results

Study participants

departments of the central-east of Tu-
nisia, were enrolled in the study. Out of 

Rotavirus detection

stool samples screened.

Strain
-

itive specimens, we were able to assign 

n = 
n

(n
P8 (n

most common type of specimens typed 
P and G (n n

Seasonality
Rotavirus gastroenteritis showed a 
distinct seasonal pattern, with a peak 
during the winter period; more than 

reported between December and Feb-

Age
The mean age of children with acute 
gastroenteritis attributable to rotavirus 

-
virus-positive acute gastroenteritis cases 
varied by age, and was highest among 

cumulative age distribution showed that 

the majority of rotavirus gastroenteritis 

Clinical characteristics and clinical 
course
Significantly more of the children 
positive for rotavirus had vomiting, 
dehydration and respiratory disorders 
than did children with acute gastro-
enteritis not attributable to rotavirus 

were dehydrated, half of whom were 
in stage 2. Intravenous rehydration was 
administrated to 28 patients. The reso-
lution was favourable for all hospitalized 
children and no deaths were reported.

Health-care utilization and 
hospital cost
The mean duration of hospital stay for 
children with rotavirus gastroenteri-

data are summarized in Table 2. The 
mean cost of hospitalization per child 
admitted with rotavirus diarrhoea was 

Table 1 Sociodemographic features of children hospitalized for acute 
gastroenteritis (n = 279) in the central-east of Tunisia, 1 June 2009 to 31 May 2011 

Variable No. %

Age groups (months)

0–5 81 28.8

6–11 99 35.6

12–23 79 28.4

≥ 24 20 7.2

Sex

Male 166 59.5

Female 113 40.5

Site/hospital

Kairouan 104 37.3

Monastir 60 21.5

Mahdia 19 6.8

Sahloul, Sousse 89 31.9

Farhat Hached, Sousse 7 2.5

Breasfeeding

Yes 212 76.1

No 67 23.9
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between the 2 sites (P

Discussion

This study was conducted in order to 
provide background data on rotavirus 
gastroenteritis and the hospital costs 
related to this disease. It showed that 

hospitalized cases of acute gastroen-

in the central-east of Tunisia, with a 
peak occurring between December and 

conducted in the same region of Tuni-
sia have reported rotavirus rates ranging 

8–11 -
ing the endemicity of rotavirus-positive 
acute gastroenteritis cases in the region, 
and its rising trend.

Studies from other countries in the 
WHO Eastern Mediterranean Region 
have estimated the overall annual pro-
portion of rotavirus cases among hospi-
talized cases of acute gastroenteritis in 

12
collected through the global surveil-

regions, revealed a median rate of rota-

years hospitalized with diarrhoea (13
Our study results fall within these rang-

regions can be explained by variations 
in hospital admission and health-care 
policies for children with gastroenteri-
tis, accessibility to the health-care sys-

settings.
Rotavirus gastroenteritis mostly af-

with previous observations of the epi-
demiological profile of rotavirus infec-
tion (14-16
the protection conferred by maternal 
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Figure 1 Seasonal distribution of cases of acute gastroenteritis attributable to rotavirus (n = 65) in the central-east of Tunisia, 1 
June 2009 to 31 May 2011
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highlights the need for these vaccines 
in our country.

Information about the cost of 
rotavirus infection in the literature is 
limited and a direct comparison with 
available studies is difficult. There is in 
fact great variability in the socioeco-
nomic environment and approaches 
to health-care delivery across regions 
(21

and North Africa, the direct medical 
cost per episode of rotavirus gastro-

22

Kong (23

Sweden (24
direct medical cost per rotavirus G 

The share of health care in Tunisia 
that is financed out-of-pocket varies 

depending on whether the patient has 
health insurance. Households with 
no health insurance have to pay the 

of the average monthly income of 

25

26
hospitalized rotavirus-positive acute 

TD for both doses of Rotarix.
Non-medical direct costs, which 

include transportation, nutrition, extra 
diapers and other expenses, and indirect 
costs, which include caregivers’ produc-
tivity lost due to a child’s hospitalization, 
were not included in this study, and it is 
therefore an underestimate of the real 
cost. In fact, according to a prospective 
study conducted in eastern China, the 
direct medical cost of rotavirus care was 

medical costs and indirect costs were 

27 -
tion is that this study did not include 
costs associated with rotavirus diarrheal 
episodes for children cared for at home. 
Considering these costs would increase 
the economic burden of rotavirus in-
fection and further highlight the need 
of rotavirus vaccines as an important 
measure to reduce the morbidity and 
economic burden that rotavirus diar-

the government.

and by the immunity acquired after re-
peated infections after the age of 2 years 
(17
of implementing preventive strategies 
early in life.

WHO recommends that the first 
dose of either Rotateq or Rotarix be 

(18
associated with protection against se-

high- and middle-income countries and 

Africa and Asia (19
In this study, the most common 

was the predominant single G/P 
combination. This result suggests a 
modification in the circulating strain 
of the virus in this region where G1 
and G1P8 used to be the predomi-
nated strains (9
strains identified in this study are tar-
geted by the current available vaccines 

20

Table 2 Clinical features of gastroenteritis in children hospitalized for acute gastroenteritis, with a stool sample testing 
positive or negative for rotavirus antigen, in the central-east of Tunisia, 1 June 2009 to 31 May 2011 

Clinical presentation Rotavirus-positive 
patients
(n = 65)

Rotavirus-negative 
patients
(n = 214)

P-value (χ 2-test)

% %

Fever 64.6 58.8 0.4

Vomiting 69.2 47.7 0.002

Dehydration 64.6 36.9 < 0.001

Ionic disorder 23.0 17.3 0.3

Respiratory disorder 40.0 24.7 0.02

Neurological disorder 26.1 25.2 0.88

Table 3 Total cost of care for acute gastroenteritis rotavirus-positive infection 
among children aged less than 5 years old (n = 65) hospitalized in the central-east 
of Tunisia

Cost variables Mean (SD) cost (TD)

Bed 149 (95)

Laboratory tests 243 (62)

Radiology 20 (13)

Medication 16 (11)

Total 433 (134)
1 Tunisian dinar (TD) = US$ 0.652 at the time of analysis.
SD = standard deviation.
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The use of rotavirus vaccine needs 
to be part of a comprehensive strat-
egy to control diarrheal diseases, This 
strategy should include, among other 
interventions, improvements in hygiene 
and sanitation, providing safe drink-
ing water, promoting breastfeeding, 
community-based administration of 
oral rehydration solution and overall 

improvements in case management 
(18

In conclusion, the economic burden 
of rotavirus gastroenteritis seems to be 
major in Tunisia, where a safe and ef-
fective vaccine is available but has not 
yet been introduced to immunization 

-
tiveness studies would be helpful to 

inform policy-makers to take appropri-
ate decisions.
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Epidemiology of rabies in Oman: a retrospective 
study (1991–2013)
I. Al Abaidani,1 S. Al Abri,1 K.P. Prakash,1 M. Hassan Hussain,2 M. Hammad Hussain 2 and A.H. Al Rawahi 2

ABSTRACT Animal bites and rabies are under-reported in many developing countries and there is poor 
understanding of the disease burden. The aim of this study was to map the epidemiology of animal bites and 
rabies in Oman over the period 1991–2013. In a cross-sectional, descriptive, surveillance-based study, all data 
about animal bites and rabies from the national communicable disease surveillance system were analysed. A 
total of 22 788 cases of animal bites were reported. Most bites were to males (70%) and the 10–19 year age group 
(26%). Cats were the most common animal and upper extremities were the most common bite site. There were 8 
rabies cases reported during the study period, mostly due to bites from wild animals, with 100% mortality. Of 758 
suspected animals tested, 56.1% were positive for rabies; foxes had the highest positivity rate (70.1%). The high 
incidence of animal bites in Oman emphasizes the importance of a rabies prevention and control programme.

(2013-1991

-1991

2013

22788

26 19-10 70

8

56.1 758 100

70.1

Épidémiologie de la rage à Oman : étude rétrospective (1991 – 2013)

RÉSUMÉ Les morsures d’animaux et la rage font l'objet d'une sous-notification dans de nombreux pays 
en développement où la charge de la maladie reste mal comprise. L’objectif de la présente étude était de 
cartographier l’épidémiologie des morsures d’animaux et de la rage à Oman entre 1991 et 2013. Dans une étude 
transversale et descriptive reposant sur la surveillance, toutes les données sur les morsures d’animaux et la rage 
extraites du système national de surveillance des maladies transmissibles ont été analysées. Au total, 22 788 
cas de morsures d’animaux avaient été notifiés. La plupart des victimes de morsures étaient de sexe masculin 
(70 %) et appartenaient à la tranche d’âge des 10-19 ans (26 %). L’animal mordeur le plus fréquent était le chat 
et les membres supérieurs représenteraient le site le plus souvent mordu. Pendant la période de l’étude, huit 
cas de rage ont été rapportés, essentiellement dus à des morsures par des animaux sauvages, avec un taux de 
mortalité de 100 %. Sur les 758 animaux suspects dépistés, 56,1 % étaient positifs pour la rage ; les renards avaient 
le pourcentage positif le plus élevé (70,1 %). Cette forte incidence des morsures animales à Oman souligne 
l’importance d’un programme de prévention et de lutte concernant la rage.
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Introduction

Rabies is an enzootic disease caused 
by the rabies virus (a species of lyssa-

post-exposure vaccination, is often fatal. 
The main reservoirs of the virus are wild 
and domestic canids (dogs, wolves, 

1
to humans occurs through contact of 
the animal’s infected saliva with open 
wounds, typically through an animal 
bite. A large multi-centre study in India 
reported that dog bites constituted the 
majority of all incidents, while bites 
from other animals such as monkeys, 
cats, fox bats and rabbits comprised the 
rest (2

countries worldwide. It is estimated 

rabies every year, mostly in Asia, with 
about 1.2 million disability-adjusted life-

annually. India is reported to have the 
highest incidence of rabies globally, with 

-
ally (most cases being reported in rural 

that in the Middle East rabies is respon-

of the people who are bitten by suspect 
rabid animals are children under the age 

3,4
Rabies is a serious enzootic disease 

throughout the Middle East, notably 
in Jordan, the Syrian Arab Republic, 
Lebanon and the Islamic Republic of 
Iran (5
reported as rabies-free: Japan, Malay-
sia, Hong Kong, Singapore, Taiwan, 
Qatar, Bahrain and the United Arab 

6
data are available about animal bites and 
rabies epidemiology among humans 
in Oman or even in the Middle East 
more generally, and more investigation 
into the scale of the burden of rabies is 
needed in the region. Prior to August 

rabies cases in Oman and the country 
was believed to be rabies-free. The first 
reported cases in Oman were of 2 expa-
triate workers who were originally bitten 

7
examined in the laboratory were found 
to be negative for rabies virus during the 

-
man case of rabies contracted in Oman 
was reported in a schoolboy following a 
fox bite. Subsequently, epidemiological 
investigations were undertaken and es-
tablished the presence of sylvatic rabies 

to laboratory tests as many as 21 were 
found to be positive and the majority 
were red foxes (Vulpes vulpes

-
firmed as rabies cases in animals during 

sylvatic rabies in Oman (8

progress in the control of several prior-
ity diseases has been made in Oman. 
National surveillance of animal bites 
and rabies was established in Decem-

and given immediate management (9
The anti-rabies vaccination policy was 

human diploid cell culture vaccine in 

in place of this, purified Vero cell rabies 
vaccine was introduced. Human rabies 
immunoglobulin is also given when 
there are specific indications, followed 
by routine vaccination in some circum-
stances. Pre-exposure treatment for the 
high-risk groups of veterinarians and 
animal handlers is done by the Omani 
Ministry of Agriculture and Fisheries 

9
The aim of this study was to map 

the epidemiology of animal bites and 
rabies in Oman over the period from 

-
municable disease surveillance system 

Methods

Study design and data sources
This first part of the study was a ret-
rospective study of surveillance data 
from all human cases of animal bites 
and rabies reported between the years 

was used to collect the human data by 
the communicable diseases units in the 
governorates and compiled centrally 
by the Department of Communicable 
Disease Surveillance and Control (10
The following data were recorded for 
each animal bite case: age, sex, bite his-
tory and laboratory results.

The second part of the study was an 
analysis of the prevalence of rabies virus 
in suspected animals. The animal rabies 
data were collected in collaboration 
with the MAF. The Omani Ministry of 

MAF to identify any increase in cases 
of animal rabies as an early warning in 
the surveillance of cases of animal bites 
and human rabies. The Animal Health 
Research Centre in MAF has the facility 
for testing animal samples and mapping 
of animal rabies in Oman. Samples from 
animals suspected of being rabid (based 

virology section for diagnosis.

Diagnosis of rabies
The diagnosis of rabies in humans was 
based entirely on clinical presentation.

Diagnosis of rabies in tested ani-
mals was by direct fluorescent antibody 

was demonstrated by visualization of 
bright apple-green fluorescent parti-
cles ranging in size and morphology 
from dust-like particles to prominent 
cytoplasmic inclusion bodies (Negri 

samples from the cerebral hemispheres, 
cerebellum and medulla oblongata of 
the suspected animals were collected 

-
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thick paraffin-embedded sections and 
stained with haematoxylin and eosin. 
Finally, samples positive on DFAT 
or histopathology were subjected to 
reverse-transcription polymerase chain-
reaction testing (7

Data analysis
The data collected for this survey were 
entered into a computerized database 
using statistical software Epi Info

-
tistically using SPSS
The results were expressed as means for 
age, as rates for animal bites and propor-
tions for other parameters. Chi-squared 
tests were applied to test for significance 
and a P

Results

Animal bites in Oman

the registry as being treated for animal 
bites. The incidence of animal bites in 

decrease in the number of animal bites 

were females. The majority of cases 

the cases were reported from Muscat 

followed by the lower extremities 

(note: the total number does not equal 

Human rabies cases in Oman

During the study period 8 cases of ra-
bies from animal bites were reported 
in humans. Table 1 depicts the line-list 
of rabies cases in Oman. All the cases 
were in Omanis who had been bitten 

of dog bite in the native country and 
diagnosed in Oman. All the subjects 

Animal rabies cases in Oman

Table 2 shows that the number of posi-
tive animal rabies cases by governorate/

region increased between the years 
-

wilayat

governorate showed that the overall rate 
of positivity was highest in Al Dakhiliyah 

rate was more or less similar across the 
other governorates (χ2 P

of percentage positive animal rabies 

Figure 1 Number of reported cases of animal bites to humans and rate per 100000 
population in Oman from 1991 to 2013
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2

P

Discussion

reported animal bites in Oman. The 
overall incidence of animal bites was 

population during the study period. 
Worldwide the reported incidence of 

10,11

human relationships (pet animals, living 
close to the forest or wildlife, sleeping 

study is that the surveillance data could 
be an underestimate of the problem 
of animal bites in Oman because of 
unreported minor bites or scratches.

to females. These proportions are 
similar to studies conducted in Ilam, 
Tehran and Kerman provinces of the 
Islamic Republic of Iran, where it was 

of animal bites respectively were to men 
(11–14 -
sults of a study performed in the United 

women were more frequently injured 
by animals as compared to men (15
Another study, performed in Puerto 
Rico, showed that the rate of animal 
bites was similar in both women and 
men (16

Table 1 Line-list of all reported cases of human rabies from animal bites in Oman from 1990 to 2013 

Reporting month
and year

Region/ governorate Age (years) Sex Nationality Type of animal Site of bite

Apr 1990 Dhahira School boy Male Omani Fox (Unrecorded)

Nov 1991 Dhofar 55 Female Omani Wolf Face

Feb 1992 Dhofar 0.05 Female Omani Fox Scalp

Aug 1993 North Batinah 30 Male Bangladeshi Dog Left thumb

May1997 North Sharqiya 17 Female Omani Fox Upper lip

Dec 1998 Dhofar 60 Male Omani Fox Forehead

Jan 1999 Buraimi 13 Female Omani Wild cat (lynx) Face

Sept 2003 Dhofar 48 Female Omani Fox Lower extremities
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governorate where bite occurred
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study performed in Kerman in the Is-
lamic Republic of Iran showed the most 

Rico study showed that people aged 18 
years or older had the highest rate of ani-
mal bites (14,16
are common in young males in Oman 
may be due to more frequent outdoor 
activity, playful nature, risk behaviour 
and close association with the animals 
traditionally by this group.

In our study, upper extremities were 
-

-
tremities were the most common site of 
bite in various studies in other countries 
(12,14,17
highest percentage of animal bites were 

comparison, in studies conducted in 
Tehran, Khuzestan and Rafsanjan in 
the Islamic Republic of Iran dogs were 
the most common animal involved, 
followed by cats (11,13,17,18 -
larly, animal bites were more frequently 
reported from cats than dogs in the 

greater threat to the human population. 

in Oman (dogs are usually not kept as 
pets and their presence around humans 

Only 8 human rabies cases were 
reported in Oman during the study pe-

This low incidence could be due to the 

surveillance, universal post-exposure 
prophylaxis and the low rate of dog 

A national rabies control pro-
gramme in Oman needs the collabora-

such as MOH, MAF and the Royal 
Oman Police to prevent animal bites 

Table 2 Number of suspected rabid animals examined and found positive for 
rabies from 2006 to 2013, by governorate of Oman 

Governorate Tested Positive for rabies Distribution by 
governorate

No. No. % %

Al Dhahira 44 17 38.6 4.0

Al Buraimia 1 1 100.0 0.2

Al Batinah North 166 89 53.6 20.9

Al Batinah South 17 10 58.8 2.4

Al Dakhiliyah 342 201 58.8 47.3

Ash Sharqiyah North 32 22 68.8 5.2

Ash Sharqiyah South 99 52 52.5 12.2

Dhofar 39 26 66.7 6.1

Muscat 18 7 38.9 1.6

Total 758 425 56.1 100.0
aThe case from Buraimi (which was previously part of Dhahira) was included with Dhahira cases for χ2 testing 
because of the small numbers (χ2 = 12.72, df = 7, P = 0.08). 

Figure 4 Animal rabies cases in Oman from 2006 to 2013 showing geographical 
distribution of percentage of tested animals which were positive for rabies in 
different governorates/districts
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and rabies. Appropriate public educa-
tion, prevention strategies and vaccina-
tion of all domestic animals, especially 
dogs, along with pre- and post- expo-
sure treatment may reduce the number 
of human and animal rabies cases in 
Oman. There remain a number of chal-
lenges to reaching wild animals (red 

and oral vaccination by means of baits; 
these include the difficult terrain and 
climate and the risk of human contact 
with baits. Mapping of animal bites 
and confirmed rabies cases may help 
to identify the geographical regions and 
species at higher risk of disease. For 
example, remote sensing and satellite 
imagery can be used to study the ecol-
ogy of foxes in order to identify areas 

of high population density and to plan 

further aid the design of control strate-

Incorporation of rabies vaccination 
for children into the existing expanded 
programme of immunization and the 
elimination of rabies in Oman are 
challenges that remain. Enhanced ef-
forts towards the more realistic aim of 
elimination of rabies in dogs, with the 
resultant reduction in the risk of human 
mortality, is essential. We should focus 
on a collaborative multidisciplinary 
initiative towards combating rabies 
through the mass vaccination of dogs. 
Continued research towards the devel-
opment of novel diagnostic techniques 

and newer vaccines and techniques are 
also desired. The World Health Or-
ganization, Organisation for Animal 
Health, and the Food and Agricultural 

to achieve the elimination of human 
rabies and control of the disease in ani-
mals through awareness and education, 
vaccination of dogs, post-exposure 
prophylaxis and surveillance (19
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Table 3 Number of suspected rabid animals found to be positive for rabies from 2006 to 2013, by species of animal

Animal No. of animal rabies cases in Oman (positive/tested) Total %
positive2006 2007 2008 2009 2010 2011 2012 2013

Fox 13/21 6/8 8/8 8/11 2/2 4/5 3/3 3/3 47/61 70.1

Dog 0/0 0/0 0/0 0/3 1/2 1/1 0/1 0/0 2/7 28.5

Cat 0/0 0/0 0/0 0/1 0/0 0/1 0/0 0/6 0/8 0.0

Camel 1/3 5/7 12/12 4/6 7/11 9/14 2/11 0/3 40/67 59.7

Sheep/goat 11/27 42/57 66/92 35/51 44/71 66/108 44/106 4/34 312/546 57.1

Other 1/7 12/30 1/4 0/6 0/4 5/8 3/7 0/0 22/66 33.3
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Health literacy among schoolteachers in Çorum, Turkey
G. Yilmazel 1 and F. Cetinkaya 2

ABSTRACT Teachers’ health literacy is an important part of school health promotion programmes. This study in 2013 
assessed health literacy and related factors in schoolteachers in Çorum, Turkey. In a cross-sectional study, 500 primary 
and secondary teachers answered a questionnaire about self-reported health behaviours and completed the 6-item 
Newest Vital Sign tool. The mean score on the health literacy scale was 2.12 (SD 1.82). Overall, 44.0% of the teachers 
had very limited, 29.8% limited and 26.2% adequate health literacy. Adequate health literacy levels were significantly 
higher among those without chronic disease, non-smokers, non-alcohol users and those interested in healthy lifestyle 
topics in the media. In binary logistic regression analysis, the risk of limited health literacy was significantly greater in 
the older age groups, in men and in those whose partner was an educator or a housewife. In view of the low health 
literacy levels, we suggest that teacher candidates could benefit from health education programmes after graduation.

500 2013

SD 1 82) 2 12 6

%26 2 %29 8 %44 0

Niveau des connaissances en matière de santé des enseignants à Çorum (Turquie)

RÉSUMÉ Les connaissances en matière de santé des enseignants sont une part importante des programmes de 
promotion de la santé en milieu scolaire. La présente étude menée en 2013 a évalué les connaissances en santé des 
enseignants ainsi que les facteurs en la matière à Çorum (Turquie). Dans une étude transversale, 500 enseignants
d’établissements primaires et secondaires ont répondu à un questionnaire sur leurs comportements en santé 
autodéclarés puis aux questions de l'instrument en 6 items intitulé Newest Vital Sign scale. Le score moyen sur 
l’échelle des connaissances en matière de santé était de 2,12 (ET 1,82). Globalement, 44,0 % des enseignants 
avaient des connaissances très limitées, 29,8 % des connaissances limitées et 26,2 % des connaissances en santé 
adéquates. Les niveaux de connaissances en santé adéquats étaient nettement supérieurs chez les enseignants qui 
n’étaient pas atteints d’une maladie chronique, qui ne fumaient pas, qui ne consommaient pas d’alcool, ainsi que 
chez ceux qui s’intéressaient aux sujets portant sur les modes de vie sains dans les médias. À l'analyse de régression 
logistique binaire, le risque lié aux connaissances en santé limitées était significativement plus important 
dans les groupes plus âgés, chez les hommes et chez ceux dont le/la partenaire était un éducateur ou une femme 
au foyer. À la lumière de ces faibles niveaux de connaissances en santé, nous suggérons que les futurs enseignants 
puissent bénéficier de programmes d’éducation en santé après l’obtention de leur diplôme.



599

Introduction

Health literacy is “the degree to which 
individuals have the capacity to obtain, 
process, and understand basic health 
information and services needed to 
make appropriate health decisions” (1
It is a wide spectrum of skills and com-
petencies that people develop in order 
to seek out, comprehend, evaluate and 
use health information and concepts to 
make informed choices, reduce health 
risks and increase quality of life (2
Today, health literacy is seen as one 
of the most important influences on 
health care (3
allows individuals to make decisions 
and deliberate authorization in rela-
tion to health care, disease prevention 
and health promotion (4

level of knowledge about a disease and 
its symptoms as well as their ability to 
learn about disease management (5
In addition, it is more likely that these 
individuals use fewer preventive services 
and fewer medical services at the later 
stages of their disease. Poor health lit-
eracy reduces a patient’s understanding 
of their illnesses, leading to lower levels 
of adherence with treatment. This too 
can greatly increase the likelihood of 
patients seeking treatment from emer-
gency services which creates a financial 
burden on the health-care system, de-
lays in inpatient treatment and higher 
cost of hospitalization (3,5–10

Regardless of a country’s develop-
ment level, the health literacy levels 
of populations are found to be low all 

countries (Germany, Austria, Bulgaria, 
Netherlands, Ireland, Spain, Poland and 

-
atic, adequate and very good—based 
on their Newest Vital Sign and Health 
Literacy Measurement Index scores. 

-

insufficient and problematic groups, 
-

very good scores. The rates of adequate 
and very good scores were the lowest in 

(11
Teachers’ health literacy is increas-

ingly seen as an important part of school 
health promotion programmes (12
and many studies have been conducted 
on how to improve mental health lit-
eracy among educators (13–15
Turkey, studies on health literacy in the 
general population are limited and, to 
our knowledge, there has been no study 
among teachers. It is desirable that 
teachers’ health literacy levels should be 
high because their roles involve teach-
ing students about health information 
and health-related behaviours as a part 
of basic education at the primary and 
secondary school levels. Enhancing 
health literacy levels of teachers is neces-
sary for the Project of Health Promoting 
Schools in Turkey. The objectives of the 
study reported here were to assess the 
health literacy levels and related factors 
in primary and secondary schoolteach-
ers in Çorum province of Turkey.

Methods

Study setting
This cross-sectional study was carried 

Turkey. Çorum is located inland in the 
central Black Sea region of Turkey and 

was planned in accordance with the 
Helsinki Declaration and approved by 
the Erciyes University ethics committee.

Study sampling
The study population was primary and 
secondary schoolteachers in public 
schools in Çorum. Official records of 
the provincial directorate of education 
showed that there were 21 primary and 

schools the teachers work as class teach-
ers, whereas in secondary schools 
teachers have a specialty in teaching a 
specific subject (mathematics, history 
of literature, social science, science and 
technology, English language, religious 

intended to sample the whole popula-
tion of teachers, but the final analysis 

Reasons for non-participation were ab-

unwilling to fill out the questionnaire 

Study tools
A self-administered,  anonymous 
questionnaire was used to collect data 
regarding each teacher’s sociodemo-
graphic characteristics (age, sex, marital 
status, education, occupation of wife/

smoking, alcohol use; and self-reported 
health behaviours (general health per-
ception, pattern of health service use, 
medical services preferred, interest in 

analysed as independent variables. 
Self-reported health behaviours were 
assessed with the following questions: 
How would you assess your general 
health? (very good, good, moderate, 
bad, very bad; in analysis responses were 

How often do you go for preventive 
care regardless of whether you are sick 

Which medical services do you visit 
first? (family physician, public/universi-

Which health subjects interest you in 
the media? (more than one option 
possible from: healthy life, alternative 
medicine, policies of the Ministry of 
Health, scientific discoveries, disease 
and treatment methods, medicine and 
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Teachers’ health literacy was as-
sessed using the Newest Vital Sign 

instrument developed by Weiss et al. 

health information (16
are shown a nutrition label from an 
ice cream container specially designed 

-
bally administered (e.g. how much ice 

each correct answer 1 point is given 
and the sum of the points indicates the 
level of health literacy. Health literacy 

-

the reliability and validity of the Turk-
ish scale was assessed (17
internal consistency (Cronbach α = 

r P < 

(17
internal consistency of the scale was 

Data collection
For data collection, the researchers 
informed the teachers about the study, 
gave guarantees about confidential-
ity and took verbal consent from them. 
Teachers were allowed to respond to 
the questionnaire in their free time. 

minutes to complete the questionnaire.

Data entry and analysis
Health literacy scores and levels were 
calculated according to the guidelines of 
the NVS. For analysis we combined the 
very limited and limited health literacy 
categories to create binary categories: 
adequate and very limited/limited. The
data were analysed using SPSS, version 

presented as mean and standard de-

chi-squared test was used to compare 
groups. Also binary logistic regression 
analyses were used to predict significant 
factors for limited health literacy. Odds 

-
P

was considered statistically significant.

Results

Background characteristics

-

-

mean number of years of seniority was 

Health literacy scores
Table 1 shows the percentage of correct 

-

Women gave significantly more correct 
responses than did men for all items in 

the grammes of saturated fat in 1 serving 

The mean health literacy score of the 

teachers’ health literacy scores showed 

Health literacy level by 
demographic and educational 
characteristics
The rate of adequate health literacy 
level according to the demographic and 
educational characteristics of teachers is 

were found in adequate health literacy 
according to individual’s age group, sex, 
spouse’s occupation, graduation level 
and years of seniority. Adequate health 

age group compared with other age 

Table 1 Correct responses of schoolteachers to questions in the Newest Vital Sign scale, by sex

Item# Abbreviated item % correct response χ 2 P-value

Females
(n = 168)

Males
(n = 332)

Total
(n = 500)

1 How many calories in entire 
ice cream carton? 47.0 31.6 36.8 11.371 0.001

2 How much ice cream has 60 g 
carbohydrates? 29.2 20.8 23.6 4.348 0.037

3 How many grammes of 
saturated fat in 1 serving? 39.9 33.7 35.8 1.833 0.176

4 What % of 2500 calorie 
daily intake is this pint of ice 
cream? 57.7 40.4 46.2 13.551 < 0.001

5 If allergic to peanuts, can you 
eat this ice cream? 57.7 33.1 41.4 27.839 < 0.001

6 If not, why not? 42.9 20.8 28.2 26.845 < 0.001
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groups (P
in men (P
other occupational groups, adequate 
health literacy levels were higher in 

those whose wife/husband was a health 
professional (P -
ates (P

P

Health literacy level by self-
reported health behaviours

behaviours according to the health 

Table 2 Distribution of health literacy levels of schoolteachers (n = 500) on the Newest Vital Sign (NVS) scale

Health literacy level (NVS scorea) Males
(n = 332)

Females
(n =  168)

Total
(n = 500)

No. % No. % No. %

Very limited (score 0–1) 168 50.6 52 31.0 220 44.0

Limited (score 2–3) 103 31.0 46 27.3 149 29.8

Adequate (score 4–6)  61 18.4 70 41.7 131 26.2
aScore range 0–6. 

Table 3 Adequate health literacy levels according to demographic characteristics of schoolteachers

Characteristic Total Health literacy level χ 2 P-value

Adequate Limited/Very limited

No. No. % No. %

Age group (years) 21.35 < 0.001

25–34 93 41 44.1 52 55.9

35–49 288 70 24.3 218 75.7

50–64 119 20 16.8 99 83.2

Sex 31.30 < 0.001

Male 332 61 18.4 281 82.2

Female 168 70 41.7 98 58.3

Marital status 0.014 0.905

Married 463 121 26.1 342 73.9

Single/divorced 37 10 27.0 27 73.0

Spouse’s occupation (n = 463) 16.99 0.001

Educator 188 60 31.9 128 68.1

Health professional 30 12 40.0 18 60.0

Housewife 160 24 15.0 136 85.0

Other sector/self-employed 85 25 29.4 60 70.6

Graduation level 4.848 0.028

High school/pre-graduate 102 18 17.6 84 82.4

Bachelor degree and above 398 113 28.4 285 71.6

Type of teacher 2.244 0.134

Class teacher 238 55 23.1 183 76.9

Subject teacher 262 76 29.0 186 71.0

Type of school worked in 0.834 0.361

Primary 269 66 24.5 203 75.5

Secondary 231 65 28.1 166 71.9

Years of seniority 15.30 0.002

≤ 10 85 34 40.0 51 60.0

11–20 205 57 27.8 148 72.2

21–30 130 28 21.5 102 78.5

> 31 80 12 15.0 68 85.0

Total 500 131 26.2 369 73.8
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literacy level of teachers. Among the 

reported that they saw a doctor for 
check-ups always/sometimes and 

a family physician for health problems. 
Compared with those with limited/
very limited health literacy, slightly 
fewer teachers with adequate health lit-
eracy had a positive health perception 
or saw a doctor for check-ups. There 

literacy levels of teachers according 
to which medical service they primar-
ily used; teachers who primarily visited 
public/university hospitals or special 

hospitals/polyclinics were more likely 
to have adequate health literacy than 
those who visited a family physician (P

The rate of adequate health literacy 
according to whether a teacher had a 
chronic disease or not are also shown 

health conditions was reported by 

found to be associated with age and 
seniority. Chronic disease was more 
prevalent in those of older age groups 

P
and longer years of experience (≥ 11 

P

without chronic disease and there was 

health literacy according to individuals’ 
chronic disease status; (P

Health literacy levels of teach-
ers according to smoking and al-
cohol use showed that a quarter of 

alcohol users. Among teachers with ad-

health literacy level of teachers accord-
ing to smoking and alcohol use (P

Table 4 Health literacy levels according to schoolteachers’ self-reported health behaviours, chronic disease status, smoking 
and alcohol use and interest in health issues 

Variable Total Health literacy level χ 2 P-value

Adequate Limited/Very limited

No. No. % No. %

General health perception 0.193 0.661

Good 396 102 25.8 294 74.2

Moderate/bad 104 29 27.9 75 72.1

Visit a doctor for check-ups 2.074 0.355

Always/sometimes 317 80 25.2 237 74.8

Never 183 51 27.9 132 72.1

Medical service used primarily 8.568 0.014

Family physician 276 58 21.0 218 79.0

Public/university hospital 129 42 32.6 87 67.4

Special hospital/polyclinic 95 31 32.6 64 67.4

Chronic disease 0.127 0.722

Yes 182 46 25.3 136 74.7

No 318 85 26.7 233 73.3

Smoking habit 0.056 0.813

Current smoker 126 32 25.4 94 74.6

Quitter or non-smoker 374 99 26.5 275 73.5

Alcohol use 0.189 0.663

Current user 119 33 27.7 86 72.3

Non-user 381 98 25.7 283 74.3

Interest in healthy life issues a 7.356 0.007

Interested 363 107 29.4 256 70.6

Not interested 137 24 17.5 113 82.5

Interest in alternative medicine 100 2.565 0.109

Interested 170 52 30.6 118 69.4

Not interested 330 79 23.9 251 76.1

Total 500 131 26.2 369 73.8
aFor example, nutrition, physical activity, quitting smoking. 
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The health literacy levels of teach-
ers were analysed according to their 
interest in information from the media 
about healthy living and alternative 

was significantly higher among teach-
ers who reported that they were in-
terested in topics related to healthy 
lifestyles (P
interest in alternative medicine had no 

P

Factors predicting limited 
health literacy levels

predicting limited health literacy levels 
of teachers in the binary logistic regres-
sion analysis. Limited health literacy 

having limited health literacy was sig-
nificantly higher in men than women 

was a health-care professional. The 

were not significant.

Discussion

The mean score of all teachers on 

-
onstrating an overall limited level of 
health literacy among the study sample. 
In another study of health literacy in 
Turkey, the mean score of the NVS was 

the health literacy level was adequate 
(17

adequate level of health literacy (18
In studies conducted abroad, the NVS 
scores and the rate of adequate health 
literacy were relatively higher than in 
Turkey. Adequate health literacy levels 

(19
20–22

Australia (23 24
25

Ireland (26
of health literacy between the current 
study and other studies we found similar 
results with our study and Mississippi in 
the USA (22

Less than half of the study group 
were able to respond correctly to all the 
items of the scale. The ratio of responses 

indicated a higher level of health literacy 
in women teachers. However, health 
literacy skills were inadequate in both 
sexes. We also found that adequate 
health literacy level varied according 
to age group and was significantly 

in other age groups. In other studies, age 
was found to influence health literacy 
(17,19,23,24,27,28 -
gested that health literacy decreases 
with declining age as a result of reduc-
tions in cognitive function and sensory 
abilities (29–31

the individual’s sex, with women hav-
ing better health literacy than men. In 
many studies, it was established that a 
higher level of education increased the 
adequate health literacy levels by creat-

women’s health (19,23,24,27,28
In the present study, health literacy 

was significantly higher in teachers whose 
wife/husband worked as health profes-
sional. This agrees with the results of an-
other study showing that adequate health 
literacy levels were higher in individu-
als having a health professional among 
their family members (18
having a health professional within the 
household can increase knowledge and 

Table 5 Variables predicting limited health literacy levels of schoolteachers in logistic regression analysis 

Independent variablea β P-value OR 95% CI

Age group (years) 0.037

25–34 Ref.

35–49 –1.192 0.010 0.30 0.12–0.76

50–64 –1.050 0.119 0.35 0.09–1.31

Sex < 0.001

Male Ref.

Female 1.158 < 0.001 3.18 1.76–5.77

Spouse’s occupation 0.208

Health professional Ref.

Educator –0.668 0.140 0.51 0.21–1.25

Housewife –0.822 0.087 0.44 0.17–1.13

Other sector/self-employed –1.019 0.048 0.36 0.24–0.99

Constant –0.970 0.349 0.379
aVariables: age group, sex, marital status, occupation of wife/husband, organization, type of teacher, graduation level, years of seniority, general health perception, visit 
doctor for check-ups, medical services used primarily, chronic disease status, smoking habit and alcohol use.
Ref. = reference group; OR = odds ratio; CI = confidence interval. 
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awareness related to health and disease 
among other family members. We also 

-
ing to individuals’ educational level and 
was significantly higher in those who had 
a bachelor’s degree. This is consistent with 
the results of other studies from other 
countries showing that individuals with 
higher levels of education had adequate 
health literacy levels (17,19,23,24,28,29
Adequate health literacy levels in the pre-
sent study were significantly lower among 

studies have also shown that the dura-
tion of graduation from formal education 
leads was associated with lower health 
literacy (30–32

Teachers who had chronic dis-
eases and those who evaluated their 
general health as moderate/poor had 
lower adequate health literacy levels. 
This agrees with research showing a 
strong relationship between weak 
physical and psychological well-being 
and lower health literacy, as people with 
limited health literacy were more likely 
to evaluate their health as moderate/
poor (1,24,33
health problems have lower health lit-
eracy levels (1,21,34

We found that individuals who pre-
ferred to visit a family physician for an 
initial health problem were less likely 
to have adequate health literacy levels 
than those whose utilized hospitals. In 
contrast, in other studies it was found 
that adequate health literacy levels were 
higher in people utilizing primarily pri-
mary health-care services (23,35,36

In the European Health Literacy 
Study, smoking and alcohol use were 
shown to be risk factors associated 
with low health literacy (32 -
tion, national and international studies 
showed that adequate health literacy 
levels were higher among non-smokers 
and non-alcohol users (18,24,37,38
We also found that in teachers with an 
adequate health literacy level the rates 
of non-smoking and non-alcohol using 
were higher.

Media that can reach a wide audi-

in improving healthy lifestyle behav-
iours and we found that teachers with 
an interest in healthy lifestyle topics 
in the media had significantly higher 
rates of adequate health literacy. This 
agrees with the results of other studies 
(39–44
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Short communication

Contributions of public and private sectors to the 
Iranian cataract surgery output
H. Hashemi,1 F. Rezvan,1 A. Fotouhi,2 M. Khabazkhoob,3 H. Gilasi,4 K. Etemad,3 A. Mahdavi 1 and S. Asgari 2

ABSTRACT This study determined trends in the contributions of the public and private sectors to the cataract 
surgery output in the Islamic Republic of Iran. Data about cataract surgeries performed at surgical centres 
throughout the nation were extracted from patient charts for a 5-year period from 2006 to 2010. Of the total 
516 273 surgeries performed in 2010, more were done in public sector centres (61.7%) than private ones (38.3%). 
The total number of surgeries increased by 59.1% between 2006 and 2010. Analysis of the relative contributions 
of the public and private sectors showed a 41.0% increase in surgeries in public centres and 100.5% in private 
centres over the 5-year period. Thus the rate of growth of cataract surgery in the private sector was 2.7 times 
greater than that in the public sector. Despite a smaller contribution to the total number of cataract surgeries, the 
private sector has experienced a substantial rate of growth.

2010 2010 2006 5
38.3 61.7 273 516

2010 2006 59.1

5 100.5 41

2.7

Contribution des secteurs public et privé au nombre de chirurgies de la cataracte en Iran

RÉSUMÉ La présente étude a déterminé les tendances dans la contribution des secteurs public et privé au 
nombre de chirurgies de la cataracte en République islamique d’Iran. Les données sur les chirurgies de la 
cataracte réalisées dans des centres chirurgicaux de l’ensemble du pays ont été extraites des dossiers des patients 
sur une période de 5 ans, de 2006 à 2010. Sur un total de 516 273 chirurgies de la cataracte réalisées en 2010,
61,7 % l'ont été réalisées dans des centres publics contre 38,3 % dans le privé. Le nombre total de chirurgies 
a augmenté de 59,1 % entre 2006 et 2010. L’analyse de la contribution relative des secteurs public et privé a 
révélé une hausse de 41,0 % dans les centres publics et de 100,5 % dans les centres privés sur cinq ans. Le taux 
d'augmenter de la chirurgie de la cataracte dans le secteur privé était donc 2,7 fois supérieur à celui du secteur 
public. Malgré une contribution moindre au nombre total de chirurgies de la cataracte, le secteur privé a connu 
un taux d'augmentation important en la matière.
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Introduction

Blindness, which is most commonly 
caused by cataract, is one of the most 
important public health problems 
in the Eastern Mediterranean Region 
where the mean prevalence of blindness 

1
of the blind people in this Region reside 
in Afghanistan, Islamic Republic of Iran, 
Iraq and Pakistan.

Blindness is an economic burden due 
to lost productivity and the costs of re-
habilitation and education, especially in 
developing countries (1
is the major cause of avoidable blindness, 
its timely diagnosis and treatment is very 
important. Cataract surgery is one of 

-
terventions (2

public and private sectors. The public sec-
tor includes mainly university-affiliated 
centres, non-university centres (military 

with the Iranian national Social Security 
Organization. Patients referring to these 
centres are often covered by health insur-
ance or the Social Security Organization. 
In the private sector, however, expenses 
are mostly paid out-of-pocket.

were available in all provinces of the 

of the national health expenditure was 

the private sector, the share of health 

3
these expenditures are not allocated ex-
clusively to eye surgery services, but to 
the whole health sector. If we could de-
termine sector-specific expenditures, we 
would be able to demonstrate the impact 
of this reduction on the public sector.

In this study, we aimed to compare 
the contributions of the public and 
private hospital sectors to the cataract 

Methods

This study was part of the Iranian Cata-
ract Surgery Survey in which information 
about cataract surgeries performed at 
surgical centres throughout the nation 
were extracted from patient records. Data 

trained personnel under the supervision 
of an ophthalmologist.

The study methods have been 
described in a previous report (4
brief, the list of cataract surgical centres 
was provided by the Iranian Ministry of 
Health, Treatment and Medical Educa-
tion. After categorization of public and 
private centres, we randomly selected 
a proportional number of them using 
Microsoft Excel software and the RAND-

without any replacement. The weights of 
each sector were determined based on 
the number of selected centres in each 
sector.

The Persian calendar is a solar sea-
sonal one tied to the vernal equinox. To 
assign time frames, after excluding the 
first 2 weeks of spring (i.e. the first 2 weeks 

1 week per season was randomly selected 
for each unit using the above method 
with replacement. Then the records of 
all cataract surgeries conducted during 
these weeks were reviewed. The total 
number of surgeries in each season was 

surgeries for any given year.

Results

private cataract surgery centres in the 

surgeries were performed at the sam-

centres’ share of national cataract surger-

-
crease in the public centres’ share was 

Table 1 and Figure 1 show the trend 
in cataract surgery operations over the 

-
ber of surgeries performed rose from 

Table 1 Contribution of the public and private sectors to the total number of cataract surgeries in the Islamic Republic of Iran, 
2006–2010

Year Cataract surgeries performed

Total Public sector centres
(n = 77/160)

Private sector centres
(n = 60/81)

No. No. % No. %

2006 324 508 225 770 69.6 98 738 30.4

2007 366 549 247 494 67.5 119 055 32.5

2008 459 367 303 002 66.0 156 365 34.0

2009 449 826 280 595 62.4 169 231 37.6

2010 516 273 318 289 61.7 197 984 38.3
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-
sis of the relative contributions of the 
public and private sectors to the increase 
showed that in the public centres there 

in private centres compared with public 
ones.

Discussion

launched by the World Health Organi-
zation and the International Agency for 
the Prevention of Blindness with the 
goal to eliminate avoidable blindness by 

5
of avoidable blindness, and the rate of 
blindness due to cataract has a wide 

(6

years, but it tends to start at younger ages 
in developing countries (7

intervention for this condition and can 
enhance patients’ quality of life (8,9

The results of the present study indi-
cated that public centres take on a greater 
share of service provision than private 
ones. The public sector’s greater share 
may be due to the high number of uni-
versity centres, the favourable distribu-
tion of these centres and the presence of 
training resident surgeons in universities. 
In addition, the Social Security Organiza-

10
and plays a major role either directly or 
through other public services. On the 

the number of cataract surgeries over 

was greater in the private than the public 
sector. During these years, the national 

fold (11 -
ity, i.e. the gross domestic product, has 
increased by 1.8-fold (12
one explanation for the increased service 
uptake in the private sector.

-
ies in the public sector, while the over 

-

(11
increased proportionate to the growth of 
the susceptible population. Appropriate 
policy-making and planning is needed 
to improve and maintain this balance. 
Nonetheless, studies have reported 
relatively long waiting times for surgery 
at Iranian university hospitals (13–15
To our knowledge, there is no report 
concerning waiting times for cataract sur-
gery in the Islamic Republic of Iran. The 
list from the Iranian Ministry of Health 
showed that private cataract surgery ser-
vices are well-distributed throughout the 
country. Although the number of private 
centres was around half that of the public 
ones, their cataract surgery rate showed 

-
tionate with the growth in the popula-

advantage of increased service provision 
in this sector is reduced waiting time and 
the possibility of having surgery shortly 
after diagnosis. Extensive needs assess-
ment surveys are required to determine 
the capacity needed for cataract surgery 
in the private sector.

Conclusion

The public sector in the Islamic Republic 
of Iran makes a larger contribution to 
cataract surgery service provision than 
the private sector, and its growth is not 

population growth. Operations in the 
private sector, however, seem to show a 
trend towards a greater share of the total 
of operations, but this growth needs to 
be proportionate with the needs of the 
nation and the elderly population of the 
country.
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WHO events addressing public health priorities

Critical role of public health laboratories
Laboratories, including public health laboratories, are an 
essential and fundamental part of all health systems and their 
goal is to improve health. Reliable and timely results from labo-
ratory investigations are crucial elements in decision-making 
in almost all aspects of health services. Within the Eastern 

made in strengthening laboratory capacity to support certain 
disease-specific programmes, substantial challenges remain. 
These include the lack of national policies and strategies 
for laboratory services, insufficient funding, inadequately 

inadequately serviced equipment, lack of essential reagents 
and consumables, and limited quality assurance and control 
protocols. To address these challenges a comprehensive 
national laboratory policy is needed for EMR countries. 

WHO/EMRO therefore held an intercountry meeting 
of the directors of public health laboratories in the EMR in 

-
porary advisers, partner organizations and WHO secretariat.

The objectives of the meeting were to:

review the status of the public health laboratories in the 
Region;

review the draft regional public health laboratory strategic 
plan and endorse it for implementation in Member States;

discuss ways to strengthen laboratory quality management 
system, biorisk, data management, equipment maintenance 
and diagnosis of infectious diseases of public health concern 
to meet the needs of International Health Regulations 

adopt recommendations for improving the performance of 
the public health laboratories in the Region.

Key issues discussed
Regional public health laboratory strategic plan

which identified priority areas to be strengthened in regional 
health laboratories and outlined strategic directions and key 
activities in each priority area, a draft regional strategic plan 
was developed and presented for review at the meeting.

The overall goal of the strategy is to guide the strength-
ening of sustainable national health laboratory systems to 
improve clinical and public health services in a cross-cutting 

manner for better preparedness for, surveillance of and re-
sponse to epidemic-prone diseases, health security concerns 
and other potential emergencies of public health concern.

The strategy recognizes that the development of labora-
tory systems is a long-term endeavour that requires the 
support by country’s government and multiple national and 
international stakeholders, including in-country stakehold-
ers, multilateral agencies, donors, the private and public 
sectors, communities, and others. The strategy is intended 
to provide guidance for countries of the Region in setting 
priorities, formulating, implementing and evaluating national 
policies and strategic plans for their laboratory services. It 
proposes planning actions that should help national health 
authorities to address the gaps and challenges faced by their 
laboratory system.

The vision of the strategy is that within the EMR, health 
laboratory services are comprehensive, well-coordinated, 
integrated and sustainable to obtain and report safe, ac-
curate and reliable test results in timely manner for use in 
clinical and public health settings. To achieve this vision, the 
strategy proposes a number of  interrelated strategic goals, 
including strengthening leadership and governance of the 
national laboratory systems; strengthening the organiza-
tion and management of the national laboratory systems; 
establishing sustainable, sufficient and competent human 
resources for laboratory service delivery; ensuring safe and 

-

and enhancing coordination; and promoting rational and 
evidence-based use of laboratory services. For each strategic 
goal, objectives, activities and outcomes are identified.

The strategy will be implemented through a multi-faceted 
approach combining complementary regional and country-
level activities, with engagement and commitment of national 
authorities and in cooperation with relevant WHO country 
offices, other development partners and donors. 

To monitor and evaluate the implementation of the 
strategy, a set of indicators will be identified and measured at 
the regional level. These indicators will be selected from the 
IHR monitoring framework for monitoring progress in the 
implementation of IHR core capacities and supplemented, 
where necessary, by indicators for areas requiring specific 
consideration.

The meeting endorsed the revised draft of the regional 

Strengthening public health laboratories in the Eastern Mediterranean Region
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that it should be finalized for use by Member States to 
develop their national laboratory policies and strategic plans.

Laboratory quality management system
Countries are working toward laboratory quality manage-

ment system implementation. However, the absence of a 
national regulatory framework for licensing and accreditation 

evaluation mechanisms significantly hinders the progress in 
some countries.

The ultimate aim of implementing laboratory quality 
management system schemes in all laboratories is to improve 
the quality of laboratory services rather than accreditation 
per se. The IHR can be used as a strong driver of the imple-
mentation of laboratory quality management systems but 
advocacy for such systems with policy-makers and important 
stakeholders is crucial. A first step to ensure that laboratories 
implement a laboratory quality management system is to 
formulate national quality standards that are endorsed and 
enforced through licensing, certification or accreditation. 

The already existing assessments of public health refer-
ence laboratories for polio and measles provide information 
on the current situation in many laboratories and can be 
expanded to include more information on the overall labora-
tory quality management system in the assessed laboratories. 
Some additional suggested approaches to quality improve-
ment were: twinning between laboratories, regional training 
of quality officers and training of trainers in the WHO Labo-
ratory Quality Stepwise Implementation tool, expansion of 
the External Quality Assurance Services network, and a clear 
roadmap with guidance and a time frame.

Biorisk management: safe working environment
The participants discussed challenges for ensuring safe 

and secure laboratory working environment. The meeting 
concluded that implementation of best practices in labora-
tory biorisk management in the Region is variable. Some 
countries have programmes or systems in place, often partial, 
while others do not. Mechanisms for shipping infectious 
substances are in place in all countries. Biorisk management 
implementation bottlenecks include: infrastructure (lack 

-
ment and/or maintenance thereof; shortage of biomedical 
engineers; lack of functioning incinerators; shortage of funds 
for personal protective equipment; poor waste management 
practices in some countries; an absence of job-related vacci-
nation programmes for laboratory personnel; and inadequate 

To improve biorisk management in Member States, 

is needed with actual risk assessments being conducted.  

Additionally management needs to find creative ways of 

safety and security measures in the laboratory. Military health 
services should be engaged in public health activities on bior-
isk management. Member States should designate biosafety 
officers to scale up the biorisk management implementation 
process.

Laboratory preparedness and response to emerging 
diseases

The laboratory is one of the national core capacity require-

indicate that most countries of the Region are in compliance 
with IHR laboratory core capacity requirements, although 
this may be an overestimation to some extent.

Building laboratory capacities for IHR requires national 
political commitment, adequate sustainable financing, part-
nerships, commitment of laboratory personnel, mapping of 
laboratory capacity and resources, opportunities to build on 
existing capacity, collaboration on cross-sectoral issues as 
well as collaboration among the laboratory unit, IHR national 
focal point and other entities.

The Ebola virus disease preparedness and readiness as-
sessment missions that have been conducted in the Region 
demonstrated overall limited capacities to handle specimens 
either for shipment or testing. Networking with WHO col-
laborating centres testing for Ebola virus disease was poor or 
non-existent. In particular, turnaround time for test results 
was quite long, especially in remote districts. Two major gaps 
were identified: lack of biorisk management and lack of an 

Public health laboratories surge capacity in countries 
will be enhanced through the implementation of the WHO 

-
ening of specimen shipment mechanisms and biorisk man-
agement, capacity building in viral and clinical diagnostic 
methods, and provision of supplies and equipment, including 
Class III biosafety cabinets and personal protective equip-
ment.
Food safety system & antimicrobial resistance surveillance

Among the major challenges for food safety systems in the 
Region are a lack of comprehensive food safety laws, regula-
tions and standards and a lack of a professional food safety 
laboratory training body in the Region.

Very few countries in the Region have a national anti-
microbial resistance focal point, a national antimicrobial 
resistance policy or an equivalent regulatory mechanism, 
or a national antimicrobial resistance action plan. Some 
countries have an antimicrobial resistance laboratory-
based surveillance system but its scale is often limited; 
many important elements of the surveillance system, 



EMHJ

612

such as hospitals, are not involved. Sometimes there are 
institutional problems preventing integration of hospital 
information systems with antimicrobial resistance surveil-
lance software.

Coordination within ministries of health and between 
sectors (health, agriculture, environment, food industry, 

problem of substandard, falsified and other low quality medi-
cines is very serious in many countries. Member States should 
use available WHO resources, such as the list of pre-qualified 
medicinal products or the WHO Rapid Alert System for re-
porting medicinal products of questionable quality. In many 
countries, antibiotics can still be obtained over the counter 
without a physician’s prescription.

Box 1 Recommendations

Member States
1.

– Continue to work closely with WHO, partners and donors to ensure national health laboratory policy, strategy 
and action plan are developed/revised in line with the regional strategy, and that adequate logistics, human and 
financial resources are made available for the implementation, monitoring and evaluation of the national action 
plan.

–
obtain the commitment needed from national authorities.

2. -
mentation tool to establish, strengthen and maintain such systems towards achieving the goal of producing accurate, 
reliable and timely results in a cost-efficient and sustainable manner.
Institutionalize laboratory biorisk management at the national level through establishment of a biorisk management 
unit, designation of biorisk management officers and inclusion of strategic goals related to biorisk management in the 
national laboratory policy and strategic plan.

for the purpose of sharing experience, mentoring, and reproducing best practices in the implementation of laboratory 
quality management systems and biorisk management.
Develop national and regional capacity for repair and maintenance of laboratory facilities and equipment, including 
certification of biological safety cabinets.
Strengthen and maintain laboratory capacity for safe, timely and reliable detection and surveillance of antimicrobial 
resistance and actively participate in regional and international collaborative initiatives. 

Member States and WHO
-

tegic plans.
8. Support the formulation and implementation of national laboratory policies and strategic plans.

– National strategic plans should go beyond specific laboratory matters to include operational mechanisms and 
activities to secure sustainable coordination with key stakeholders in clinical and public health practices.

– Directors of public health laboratories should play an active role in the overall country framework related to 
IHR implementation, country preparedness and response to public health emergencies, and the overall global 
health security.

Facilitate the establishment of a regional network of laboratories to share experiences and information and coordinate 
laboratory roles and inputs in terms of global health security.

– -
nity to improve intercountry collaboration and coordination.

– Health laboratories should maintain frequent communication between themselves, reference laboratories and 
WHO collaborating centres and develop efficient networking to facilitate day-to-day working and in emergency 
situations.

Identify strategically located regional reference laboratories and collaborating centres for diagnosis, confirmation and 
research of known and emerging pathogens of public health concern in the Region and formalize their networks and 
linkages.
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multisectoral action on antimicrobial resistance presents 

reviewed and adopted the Global Action Plan on Antimicro-
bial Resistance that provides a framework for regional and 
national action for antimicrobial resistance containment. In 

-
national, regional and national partners to implement actions 

place national action plans on antimicrobial resistance that 

are aligned with the global action plan and with standards and 
guidelines established by relevant intergovernmental bodies.

Conclusions and the way forward

The role of public health laboratory networks remains critical 
for detection, surveillance and response to epidemic-prone 

challenges identified, the meeting concluded with recommen-
dations for Member States and WHO to move forward on 
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Introduction

drug – mainly a substance belonging to the cannabinoids, the 
opioid, cocaine or amphetamine-type stimulant groups – at 
least once in the previous year1. The number of those with 
problematic use/drug use disorders is estimated at between 

widely used drug followed by opioids, amphetamine-type 

an unprecedented increase in the number of new synthetic 
psychoactive substances in use.

Illicit drug use results in a broad range of substance-
induced disorders and is a preventable risk factor for some 
noncommunicable diseases and neuropsychiatric disorders. 
It is also associated with numerous social consequences for 
individual drug users and for their families, friends and work 
colleagues. Several studies show close links between illicit 
drug use, crime, sexual abuse and interpersonal violence. New 
figures from WHO reveal that drug use disorders account for 

2.
The Region is particularly vulnerable to the problem of 

drug use given that there is a significant youth bulge and the 
major production and trafficking routs for opioids lie within 
the Region. Overall, in countries of the Region, cannabis 

. The 
annual prevalence of opioids use in Afghanistan, Pakistan 
and the Islamic Republic of Iran is among the highest in 

countries in the Region. In addition, the Region is witnessing 

1 United Nations Office on Drugs and Crime. World Drug Report 
2014. Vienna: United Nations; 2014  (https://www.unodc.org/
documents/wdr2014/World_Drug_Report_2014_web.pdf,
accessed 3 August 2015).

2 Health statistics and information systems.  Global health 
estimates [online database]. Geneva: World Health 
Organization; 2013 (http://www.who.int/healthinfo/global_
burden_disease/en, accessed 3 August 2015).

3 Assessment of the situation and response of drug use and its 
harm in the North Africa 2012. Beirut: Middle East and North 
Africa Harm Reduction Association; 2013.

an increasing trend of amphetamine-type stimulant  and 
new synthetic psychoactive substances use as well as that of 
prescription drugs like tramadol and benzodiazepines.

Despite the magnitude of the problem, the public health 
response to this issue has been inadequate, and drug policy 
response has been traditionally considered within the realm of 
drug control and law enforcement. Following the United Na-

the Political Declaration and Plan of Action on International 
Cooperation towards an Integrated and Balanced Strategy 
to Counter the World Drug Problem. The declaration had a 
clear focus on a better balance between supply and demand 
reduction strategies and recommended the General Assembly 
hold another special session on drugs, now scheduled for April 

on Narcotic Drugs on the implementation of the Political 
Declaration took place. The Joint Ministerial Statement from 
this review explicitly reaffirms that drug dependence is a health 
problem and the need is to further strengthen public health 
system responses to drug-related problems. 

In this context the WHO Regional Office for the Eastern 
Mediterranean organized an inter-country meeting in Cairo, 

States can strengthen public health responses to drug prob-
lems and enhance their capacity to engage in the dialogues 
on drug policy and public health at all levels. The meeting 
brought together focal points on substance use from Member 
States of the Region and a select group of civil society organi-

and international and regional experts who had, in prepara-
tion for the meeting, been engaged in developing evidence 
briefs on priority areas to guide the development of a regional 
framework for strengthening public health response to the 
problem of drug use and its disorders. The meeting had four 
specific objectives.

1. Present the regional situation of substance use, capacities 
and resources for the prevention and treatment of substance 
use disorders. 

2. Identify best policy options and interventions to reduce the 
public health burden attributable to drug use. 

Agree on a regional framework for action to scale up the pub-
lic health response to drug use problems. 

strengthen the public health response to drug use problems 

Strengthening the public health response to drug use in the Region



615

Box 1 Strategic interventions for strengthening the public health response
to substance use in the Region 

Governance
Develop/update national substance use policies with a strong public health component in consultation with stake-
holders from public, private and civil society sectors 

-
tions in consultation with stakeholders from public, private and civil society sectors 

Set up an intersectoral coordination mechanism to facilitate implementation and monitoring of policies and legislation 

Secure appropriate specific budget allocations within the health and welfare sector to address substance use disorders 

Health sector response
Integrate screening and brief interventions for substance use disorders and related health problems in primary health 
care interventions packages

Strengthen/expand specialized services for holistic and integrated management of substance use disorders, including 
psychosocial interventions

Develop/strengthen drop-in, outreach and low threshold services  for harm reduction 

Provide for services for special groups in the population such as women and young people

Develop/update national standards of care for substance use disorders 

Ensure availability of essential medicines in the management of substance use disorders

Develop and organize capacity building and training for personnel in health and social welfare sectors responsible for 
prevention, treatment, care and rehabilitation 

Adjust/set up regulatory systems to minimize misuse of prescription medicines

Facilitate and promote the establishment of self-help and mutual aid groups

Develop/strengthen research capacity for generation and utilization of evidence

Promotion and prevention
Embed universal substance use prevention programmes in the broader health policies and strategies based on rigorous 
local needs and resource assessments

Design and implement age-specific substance use prevention programmes in community, school and work place settings

Monitoring and surveillance

Develop a system for national substance use monitoring and surveillance to collect and report on a core set of indicators 
using standard data collection tools and methodologies .

International cooperation
Promote active participation of public health professionals and civil society organizations in national and international 
policy forums on substance use

in the Region and contribute to the global dialogue on drug 
policy within the public health context in the lead up to 

Over the first two days of the meeting, the participants 
reviewed the currently available capacities and resources for 
the prevention and treatment of substance use disorders in 
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Member States; the evidence underpinning the Regional 
framework for strengthening the public health response to the 
problem of drug use; and the priority areas, proposed strategic 
interventions and indicators of the Regional framework. This 
led to the revision of the framework on the third day which 

-
sion on khat was also organized to coincide with the meeting.

Overarching challenges identified

Civil unrest and instability in several countries of the Region 

parts of their territories coupled with the increasing diver-
sion of resources from the social sectors towards security

National policies and legislations skewed towards supply 
reduction with little emphasis on public health orientation 
resulting in resource constraints 

Limited reach and capacities of substance use treatment 
services to provide acceptable quality of services 

Lack of a control system that both ensures an adequate 
availability of controlled substances for management of 

substance use disorders and simultaneously prevents an 
increasing misuse of psychotropic medicines

Relative lack of engagement across sectors, especially the 
between public sector entities and civil society 

Paucity of research and research capacity in countries of 
the Region to inform policies and strategies in the Member 
States

Weak monitoring and surveillance systems unable to pro-
vide valid, reliable, comparable and timely information to 
inform current policies regarding interdiction, prevention 
and treatment 

Limited engagement of the health sector in the current in-

Next steps
Based on the three days of discussions with the Member 
States, the Regional framework was modified to capture their 
inputs; the strategic interventions are presented in Box 1. The 
following recommendations were made to strengthen the 
public health response to the substance use problem.
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