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Behavioral risk related to food practices among non-domestic 
Arab hajjis 1432 H (2011 G) 

H Hajj season is one of the important occasions where mil
lions of people gather in a relatively small area for a 
few days, which can increase the risk for many diseases 

including food poisoning. A cross sectional study was conducted 
among Arab and Gulf country hajjis arriving from outside Saudi 
Arabia for Hajj 1432 H, to identify their food behavioral risk fac
tors and assess their level of hygienic practices related to food. A 
sample was selected after dividing the site of hajjis into three groups 
for Arab hajjis and two groups for gulf countries, which was then 
divided into 116 squares according to the Mina map; 19 clusters 
were selected from these squares and 32 hajjis from each cluster 
were asked to participate in this study. The questionnaire covered 
information about demographic data of the hajji, source of food 
and water, preparation, keeping, and serving of food, all prac
tices related to food before and after preparation, consumption of 
food during hajj and hygienic practices related to food and drink. 

A total of 608 of non-domestic 
Arab hajji s participated in thi s 
study, representing three geo
graphical regions, mostly from 
North Africa 416 (68.4%), fol 
lowed by GCC countries and 
Yemen 124 (20.4%), then East
ern Mediterranean countries 68 
(11.2%). The majority were males 
(86.3%), with ages ranging from 
17 to 81 years (mean 44.8). Over 
two thirds (69.1 %) were perform
ing Hajj for the first time; 56 .3% 
had an education level of univer
sity and above , and 8.4% had less 
than elementary school education. 

Almost two thirds of the study 
participants obtained their food 
from their camps (62.8 % in Mina 
and 65.1 % in Arafat). However, 
21.7% of participant hajjis in Ara
fat and 11.3% in Mina obtained 

participant hajjis carried food dur
ing movement between holy plac
es in hajj , 44.7% kept their food in 
plastic bags . Among participants 
7. I % used their hands most of the 
times to eat from a common large 
plate shared by several persons 
and only 10% used a spoon most 
of the time. 

Almost half the hajjis had eat
en three meals or more in the last 
24 hours prior to the survey (241; 
48 .0%), whereas the majority re
ported drinking less than five bot
tles of water per day (around two 
liters) . The majority of the partici
pant hajjis used bottles and plastic 
bags for drinking and for prepar
ing tea and coffee. The majority 
also used a shared tanker or water 
cooler, others used their own cup 
or bottles (47 .0%), whereas 12.8% 

their food from street vendors . used their hands and 15 .5% used 
(Table 1) More than a third of the any available cup or bottle. 

Table 1: Sources of food consumed at Mina and Arafat among non
domestic Arab hajjis, Hajj 1432 H. (N=608) 

Source of food Mina Arafat 

No % No % 

Organized group/camp management 382 62 .8 396 65.1 

Food Cooked by Hajj himself 53 8.7 78 12.8 

Street vendors 69 11 .3 132 21 .7 

Food brought with pilgrims from their country 34 5.6 0 0 

Restaurants 70 11 .5 2 0.4 
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Regarding hand hygiene , over 
half (327; 53.8%) reported wash
ing their hands with soap before 
eating most of the time , and ( 442; 
72 .7%) washed their hands with 
soap after using toilets most of the 
time. 

Personal hygiene for most of 
the participants was acceptable 
and the overcrowded toilets dur
ing hajj season were responsible 
for the deficiencies in hygiene . 
The study showed that using street 
vendors and restaurants was lower 
among the higher educated hajji . 

whose main source of food ' a 
hamlas both in Mina and Arafat 
(75 .7% & 78.4%, re pe tivel ). 
Most of the participant in th is 
study used a safe ource for eating 
and drinking during hajj ea on. 

- Reported by: D1: Jbraheem M 

Al-Naheelah, D1: Jiohammad A. 

Al-Mazroa, D;: Abdullah G. A lza

hrani (Field Epidemio/or;rr Train

ing Program) 

Editorial notes : The annual 
Islamic pilgrimag hajj). onsist
ing of over t\ o million pilgrims 
(hajjis) per year. i th largest 
mass gathering in the world. It is 
one of the important and rare itu
ations where million of people 
accumulate in a relati ely mall 
area for a few days , whi ch e po -
es hajjis to different risk factors . 
Overcrowding , varying climates, 
and extra physical effort during 
ritual performance are major ri sk 
factors. Some differences in cer
tain behaviors are seen among 
hajjis as a result of ariations in 
age , nutritional and educational 
status, beliefs and life ryle . while 
similarities were found in other 
behaviors becau e of haring the 
same condition at the ame place 
with similar ervi e .1 
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Food borne disease is one of 
the most common health problems 
during hajj.2 During the period 

from 1992 to 2004 , the number of 

reported number of food poison

ing outbreaks ranged from 44 to 
132.3 Diarrhea was the third most 

common cause for hospitalization 
during hajj in 2002.4 

Hamla was the main source of 
food for most of the hajjis in this 
study, which is compatible with 

results of a previous study con
ducted 111 1428 H, that showed 

that 79% of the hajjis depended 
on hamla food .s 

Globally, street vendors are 

still one of the most common 
places responsible for food poi

soning because they have a higher 

risk of contamination of food. 
A study conducted in Nigeria in 

2011 investigating the bacterio
logical quality of foods and water 

sold by vendors and in restaurants , 
showed that the level of coliform 

contamination in the food samples 
were above the accepted 104 col 
ony-forming unit/g. 6 

Our study showed that the per
centage of obtaining food from 

street vendors during hajj season 

declined from 16.8% in 1422 H to 

l l .3% in Mina this year. The im

provement of services provided by 

camps to hajjis is one of the most 
possible causes of this decline. The 

percentage of hajjis who obtained 
their food from street vendors was 

higher in Arafat (21.7 %) because 
some hajjis leave their camps dur

ing the day in Arafat and walk to 

Muzdalfah later, thus purchasing 
their food on their way. 

The study also showed good 
hygienic practices regarding serv

ing food, such that over a half of 
the participants used disposable 

dishes and did not use their hands 

or spoons to eat from a common 
plate. This finding is compatible 

with another study conducted in 

Makkah during Hajj 1428 H , to as
sess the hygienic quality of food , 

food handlers and restaurant envi
ronments , that showed the major

ity of food facilities (44.3 %) were 
using disposable crockery. 5 

The majority of the hajjis used 

bottles and plastic bags for drink

ing and for preparing tea and cof
fee . However, 54.4% reported 

drinking less than two liters of 
fluid in the 24 hours preceding 
the survey compared with 83% of 

hajjis in 1428 H, which was lower 

than the minimum recommended 
daily amount offtuid intake (about 

2 Liters per day). Taking less than 
the normal requirements of fluid 

may lead to dehydration and com

plications. In a hajj study conduct
ed in 2010, most of the partici

pants who reported drinking less 
than the recommended amount of 

ft uids mentioned the cause as to 

avoid going to the toilets. 7 

Most of the participants in this 

study used a safe source for eating 

and drinking. Personal hygiene for 
most of the participants was ac

ceptable and the overcrowded toi 
lets were responsible for the defi

ciencies in hygiene among others. 

Higher level educated hajjis and 

Arabian Gulf countries seemed to 

have lower risk behaviors com

pared with other factors. 

However, it appears that the be
havioral risk related to food prac

tices among non-domestic Arab 

hajjis did not depend on personal 
hygiene and education only, but 

also depended on services provid
ed by the Hamlas. Despite the low 

percentage of hajjis who obtained 

their food from street vendors 
compared with previous studies, 

there remains a need for technical 

and legal assistance to manage the 
risks associated with food and wa

ter, since the high volume of street 

food vendors can give rise to im

portant public health risks associ 
ated with food and water at mass 

gatherings . 

References 
1. Gatrad AR, Sheikh A. Hajj: 

Journey of a lifetime. Brit
ish Medical Journal. 2005 ; 

330(7483): 133-7. 
2 . Valerio L , Arranz Y, Hur

tado B, Roure S, Reina MD, 
Martinez-Cuevas 0, et all. 

Epidemiology and risk factors 
associated with religious pil

grimage to Saudi Arabia. Re
sults of a prospective cohort 

2008-2009. Gaceta sanitaria 
2012; 26(3):251-5. 

3. Al-Mazrou Y. Food poison
ing in Saudi Arabia Potential 

for prevention. Saudi Medical 

Journal. 2004 Jan; 25(1): 11-4. 

4. Ministry of Health. Food 
Poisoning Accidents during 

the years 1421 -1422. Annual 
Report. Riyadh (KSA): Food 

Poisoning Department , Minis

try of Health; 2002. 
5. Al-Honazil I, Chaudhry AJ, 

Alhyani O.AssessmentofHy
gienic Quality of Food, Food 

Handlers and Restaurant En

vironments in Makkah during 

Hajj 1428 H. Saudi Epidemiol

ogy Bulletin. 2008; 15(4):27. 

6. Nkere CK , Ibe NI, Iroegbu 
CU. Bacteriological qual

ity of foods and water sold 
by vendors and in restaurants 

in Nsukka, Enugu State , Ni

geria: a comparative study of 
three microbiological meth

ods. Journal of Health , Popu
lation, and Nutrition. 2011; 

29(6):560-6. 
7. Memish ZA. The Hajj: com

municable and non-commu

nicable health hazards and 
current guidance for pil

gn ms . Euro S urveill. 2010; 

15(39): 1967 . 

Saudi Epidemiology Bulletin, Vol. 19, No. 3, 2012 27 



I\
.)

 
0

0
 

~
 

c: 9:
 

.g
i i a·
 

0 ~
 

OJ
 

c: ~
 $' ~
 

:- .....
 

co
 ~ ~ I\

)
 

c .....
 

I\
)
 

~
 

f,1
> 

s 
. 

·1,
. 
~
 
1·

 '.l
. '
l 

e-· 
~ 

~
 ~
 

1· 
: 

1· 
~
 
~
 

., 
~
 

c· 
!r 

~.
 
~
 1

· 
~
 1

 't
. 
~
 

r: 
~
 ~

· 
f 

~ 
~·

 
~
 

f 
~ 

t 
~ 

r ~
· ·~
 ~

 ~ 
~ l

; 
~ 

~' 
~ 

1 
t 

t 
. ' 
t 

~ 
[ f

 1
 f 

t 
_--

< 
: 

;
:
 

[ 
~ 

f 
[ 

[ 
~ 

~· 
C

· 

~ 
~: 

t 
[ 

( 
~ 

-
t 

~: 
t'.

 l 
. t

 [
 1 
~ 

1·
 J·

 1·
 '<

-
~ 

_;.
 

E: 
1-

i 
-

0 
~ 
't 
~ 

1 
! 

. 
'
:
 

-
'[

 
[
' 
~ 

·~ 
~ 

-f. 
-
~ 

~ 
~ 

1, 
(. 
~ 

'[ 
\: 

~ 
't 

i;-:
 
~ 

[ 
t 

f 
~ 

't 
1-

· 
.r 

1-=
 -i

. 
~ 

~ 
~ 

. 
·E'

" 
.~ 

);-
-

. 
. 

~::-
~: 

\ 
-

~ 
C•

 
t 

v· 
-

· 
· 

~ 
c...

 
E

 
[ 

-
· 

· 
·~ 

I/
\ 

·~ 
E

 l
· 

· 
It_

· 
-

· 
.. 

'"
 

i:
..

 
[ 

~ 
'!: 

t 1
 t' 
~ 
t l

 f
'I,-

'f
' '

),
 ~ 

_:
 t, 

.~ 
F

 ~ 
t 

[· 
'lo

: 
<;

c 
t f

 'i 
~ t:

 -
~· 

q-
~ 

'.t,
 ,d

. 3
 ~ 

;£: 
; 

'" 
·1

 c.· {
 
l 

f 
.~ 

-·1
· 

. .
 

. 
~· 

t 
'.l.

 ~
~ 
~. 

'(;
 .l

_ 
1-;

 \
: 
~[ 

·t 
t' 

·c-;
 
~ 

( 
\.

 f
' 

} 
,~ 

'&-
c...

 
t 

. 
t '

:: t
--

-< 
[ 

-
_o

 
_--

< 
j::

 
. 

!; 
\
-

t .t
 

-l
 ' 

Ji=
7 

r 
C

· 
1;

. 
,1

:•
 

t.
 -

t -
' fi-

f' 
~ 

~ 
-

" 
-.. 

~ 
-

f-.
 

o 
>

 
'fi.

, 
., 

. 
·ri

,,
 

&
 

-
-.

. 
~
 

(;,
! 

h 
};.

: 
f(_

· 
~
 

t 
~
 
~ 

' "
 
~
 
~!

 
C

· 
. 

l'-
" 

. 
-

. 
-

Fi 
~
 

. 

[. ~
 ~ 

~ 
·~. 
t 1

· 
~· 

~ 1
: 

t 
t E

 .~ 
t. 

1.
 ~

 ·~
 ~

 ·\ 
.[ 

~ 
~ 

~ 
g {

 ~ 
l 

C
··

 
f.' 

1:
 §

 ~
 );--

~; )
;--

[!
 ]

. 
~f 

{ 
~ 

·E
 -

t 
~ 

c· 
i;-

1-
i 

~· 
-

~ 
" 

" 
v ,

 ~
 E

 1
-i 

E
 

t.
 -r

 r
·. 

·t· 
~ 

f.
 t

 
.E 

-
'Fi 

·~ 
t 

"' 
~ 

l 
· ;;

 
f 

" 
~ 

~ 
~ 

·~ 
t ·-

1 
f 
~:
I 

.fil 
-c.

 
l {

 ~ (
 r ~

~
I
t
 f. 

~ 
!f 

l 
1> 
1 ·

~ ~
 ~
 ·~·

 ~
. ~

 ~
 .. t

 : 
1 

~ 
.~

. · 
.~ 

·~ 
g 

'1,
. f

 
fl 

Ii;.
 ~
 

--<
 
~
 ,

C,.
· 
~
 f

. 1
· 

l'
 ~
 

);-
t 

Q_
 
f 'l

 1' 
'1,

. 
t-'1

,. 
~
 1

 
[•

 
1·

 C
· 

(
i 

(
i 
t 

t· 
t 

,t
1 

f 
(;. .

. t' 
1_·

 
~ 

'° 
~
 '1

-
~ 

v 
~.:

 
_ 

L
 

r.
 

l 
~.

 
. 

1:::
. 
~

· r
 

i
. 

r 
·~
 
-

_ 
_, 

ls. 
~ 

l 
l t

' 1
-i 

. 
"~
 f

 
t··

 '1
.. 

-
~ 
1 

~ 
.1:'

. 
. 

. 
~ 

. 
-

~ 
C. 

.l_
 

:;
 

-
.::

 ·
~· 

f 
·~
 

£ 
[ 

} 
-r;,

 ~ 
: 

<t 
~ 

§ 
1' 

~ r
 I -f

~ C
 ~ 
~ 

J:
 ~ 

~ ~
 ~
 ~

 ·~
. 1

1 
~ 1

 t 1
= 
~ 

{ 
1 ~

 f 
f 

r 
i;.

 
~ 1

 
~ ~

 ~
 .:·

 :? 
c: 

; 
~, '[

: ~
· tf

 
c· 

e; 
~,

 c
· 

~ 
t 

L
 

h 
" 

V\
 

~ 
~ 

t 
~ 

r 
--<

 
• 

, L
 

Is>
• 

1.
.. 

~ 
E

 
~ i

:. 
1·.

 
~ 

· 
.r 
~ 

~ f
 b

 ~
 c 

c. 
~ 

f: 
~ 

~ r
 ~
 ~
 '1

.: 
.~· 

_=:
 ·1

,. 
'.I.

 T
 1

· 
~ 
~ 

f 
~ 1

 ~ ~
 ~

 ·~
 ~

 cf
 ~

 l 
1 

1= 
~ 

·~ 
'r 

.. 
~ 

[.
 1

 ~
· (

r 
~ 

Cf;.
 
t 

[ 
~ 

t 
.s·.

 
t 

[ 
1-;

 !
= 

~ 
~ 
~ 

:;
 [

 
r ~ 

~ 
~· 
~ 

~ 
!f 

r-
t 
J 

~ 
[• r

t ~
.. .t

: ~
 ~

 
1.

 -
c 

r;;,
 -

1 
[ 

r 
C: 

. 
c 

r· 
r 

i;
. 
~ 

~ 
I 

-
.1

:· 
c 

_ 
1 

.,. 
--<

 
~ 

.,
 

__,
 

t· 
1;; 

} 
.y-

c. 
·t 

~ 
~ 

~: 
t 
~·

 
{ 
~ 

f •
fl~ 

i 
~· 

I~ 
~ 
i 

1~ 
l :

~' 
.~ 

I~ 
; 

~ 
f 

tt 
~ 
~ 

l-: 
-V

 
~· 
f 

( c
 

t 
::: 
~ 

.J;
 
1 

~ 
~ 

~ .
~ 

~ 
f: §

 i
; f

 ~
 

t 
~
 

j,
 

~ · 
.r 

L 
~ 

0
>

 
[ 

1,
. 

-
Cf;

 
(;.

 
'" 

-
•· 
1 ·

 t 
• .

 
(
'i
 

-
) 

· 
~ 

} 
C

.. 
~· 

~ 
i.

 , ~
 1

 ~ 
C

.. 
't 

~ 
f: 

E. 
t ·~

 ~
 ~
 ~
 r;

 f 
1 

t ·~
 1

 ~ 
t.

 
~ 

~·· 
~[ 

~ 
\

. 
-

&
 { 
~· 
I r

 .~
1 

.~ 
~"

 
v. 

~· '
.t: 

{ 
.~· 

r 
:c>

i. 
!-

~ 
! 

~ 
_ 

~ 
_ 
~ 

_, 
_, 

f. 
~. 

-··
 _

 _
 

_ 
1 

~. 
>

 
f 

_ 
l 

} 
~ 

_ 
~ 

_ 
~ 

.l 
-r 

~ 
r 

~ 
~, 

v 
E

 ~
 .

.. 
1... 

. }
 

~
 

Ii
\ 
~
 

•. 
• 

• 
.t 

'f. 
[, 

~· <
;c 

'i: 
"-

~ <
t. 

::: 
f' 

: 
" 

f 
c
_

 
c 

''::
 

r· '
I 

'i..
 :'

i 
['. 

::_ 
'i. 

·~'. 
t:

 1
 

r· 1
 "

 '(
 i

 r 
·! 
~ 

~ t.
 '

 t :r
: 

g 
.r 

g 
~ 
~ ·

1 
~ 

~ 
~ 

~· 
{, 
~. 
~ .

 f. 
r"

 ~ ~
 ~
 ~

 ~ 
e-

t..
 t

 ~
: ~
 ·E

, t
 ~

 ~
 

I 
t s

 1
1 

--<
 

[ 
~ 

J. 
.-. 

~ 
'.l. 
~ 

t 
s 

1~. 
I 
~ 

t 1
: 

~t 
c...f

. 
1" 

l 
~ 

·~ 
~ "

. ~[·
 [i:

. 
~· 

t· 
~ ~

 ~
 l 

:-~. ~
u.· 

c· 
f 

:ii 
l-.

~ ~
 ·i

. ~
 ~· 

ti ~
· {

 f 
(
'i
 
~
 

[ 
• 

--
( 

t•
 

ls
 

\.P
 
t 

-
•, ,-

-
I 
1 

11
>1

 
,I

>
 
~ 

[ 
-

r.
 

' 
:•

 
r 

• 
: 

j:.
:..

 
' 

L
.•

 
>

 
-

i 
j:

...
 

. 
CG

: 
• 

<t..
 

. 
['

I 
-

. 
~
 

-
{ 

-
:
 

" 
E

 ·-
·· -

L
 

-
-

l~
 
~ 

[•
 

-
··

 
• 

~ 
~ 

I 
I 

I• 
~ 

'L
. 

•; 
. 

-
[ 

Cf;
 

[ 
l '

1.:
 1

 ~ ?
 ~
 1_' 

~ •!
1_ 

1 ·
 t~ 

~ 
~ ,

 -
Ii;.

 
f' ~

. •t
 (

i 
r 

ll_
_ 

! C
: 

f.. 
~[ 

[ 
r•

 .
 ~ •G

~ f
 ~ 

~ f
; 

&•
 f 

-: 
~ 1

 
C

· 
i:

-
-

. 
~
 

<>
• 

-
'e

. 
'-; 

"' 
/'-

.~
· 

\ 
\.;;

 
E.'.

: 
G

,. 
~ 

,_
 

[ 
-

L
 

lS>
 

~
 

I 
c. 

Pi'
 

h.
 

I> 
'h 

·<t_
. 
~ 

~. 
1 

>
 
t 

1 
IA

 
~ 

y 
. 
~
 

l 
~ 

. •
 ~
 

-
Y,

 
1-

·· 
~: 

~ 
~ 

-
r;L

 
t 

~ 
·f 

·t: 
~· 

'f 
1_·

 {
 

t~ 
~. 
~
 

t 

~ l
 [

 {
 ,f. 

,11
_ 

~ f
. ~

 ~ 
t 

l: '&
: 
~ 

·~ '
1. 

~ f
 ~
 ~ 

': 
~· I

 
'":

 &
· '

i: 
~: 

f 
~ .t

: 
t ~

 ~ 
ii 

~ f
 '~ 

f f
 

er:
 I-

fl 
~ 

. . 
1,

. 
~ 
1 

;:_ 
!L 

g 
-

r 
~ 

['._ 
1 

1· 
~· 

~ 
0 

. tf.
 
~ 

~ 
1-

i 
r. fl

. 
{ 
't 1

 
'[ 

(;, 
} 

l.
. 
l 

-
l .r

-· 
,f 

'1.
. 

, 
ti 

'L
 

0 
• 

&, 
h 

>
 

~
 

~· 
t 

£,.
 

. 
. 

. 
~· 

. 
. 

t 
1' 

); 
c..

 
~· 

t· 
• 

~ ·i
 
~ 1

 t l
 ~

· ~
 ~

 ~
 '1;

. ~
 ~

 i.
 

\·· 
'\ .

. ~ 
~ 

[ 
,~ 

~ 
J 

[ 
1> 

·1,
. 

1> 
~ 

_, 
_ 

·~ 
~ 

~, 
~· 

f. 
~ 

r 
·~ 

} 

l[I 
"' 

t 
f 

~ c:..
. f. •[
 'l
 - r-

t :[ - fl• *b ~ - [i
 

[ l:
 

·C
' E
 

- ·~ 
~1
 

3
~
 

'l 
~ 



Pattern of non-communicable diseases among domestic hajjis 
from Qatif and effect of Hajj, 1432 H (2011) 

N on-communicable diseases (NCDs) are among the 

most increasing health problems globally.1,2 Recent 

studies have revealed that NCDs contribute significantly to 

morbidity and mortality during Hajj. 3, 4, 5 This study was conducted 
among domestic hajjis from Qatif to assess the pattern of NCDs and 

investigate the effect of Hajj on their NCDs status, in addition to the 

frequency of injuries among them during hajj. 

A cross-sectional study was con

ducted among domestic hajjis from 

Qatif registered in seven selected 

Hamlas. A two part questionnaire 

was used to collect the informa

tion. The first part was a self ad

ministered questionnaire and was 

distributed and collected during the 

pre-Hajj orientation meetings held 

by the hamlas. It contained the ba

sic demographic information , con

tact information and disease status 

at the time of recruitment before 

travelling to Hajj . The second part 

was a telephone-based interview 

which was conducted after Hajj by 

trained interviewers over a three 

week period. It aimed to elicit in

formation on hajjis experience re

lated to their NCD status. A simple 

random sampling technique was 

used to identify 7 hamlas from all 

the hamlas who operate from Qatif. 

Within each identified hamlas, all 

Hajjis were contacted and request

ed for participation. 

In the first part of the study, a 

total of 770 hajjis were recruited, 

where 194 (25.2%) had NCDs . In 

the second part of the study 602 

hajjis were traceable after hajj 

through the telephone interview 

where 136 (22 .6%) suffered from 

NCDs , within whom 38 (27.9%) 

had co-morbid conditions. The 

most common encountered NCDs 

were the same in part one and two 

with minor difference in their order; 

the frequency of NCDs order after 

hajj was hypertension (33 .8%), 

diabetes mellitus (18.4% ), glucose 

6-phosphate dehydrogenase defi

ciency (G6PDD) (14 .7%), bronchi

al asthma (14.0%) and sickle cell 

disease (10.3 %) . 

Only 56 (41.2%) of NCDs 

hajjis had performed medical ex

amination before hajj and only 41 

(30.2%) had worn a bracelet show

ing their name and diseases all the 

time during Hajj. Most of them had 

been able to follow their dietary 

and medication management. 

A large proportion of NCDs 

hajjis had a positive perception of 

controlled disease before and dur

ing Hajj (73.5 % and 81.6% respec

tively), which was higher among 

males. The most common per

ceived reasons behind uncontrolled 

disease during Hajj were exces

sive physical activity (28.0%) and 

presence of fumes in the surround

ing environment (24.0%). The 

most common reported symptoms 

were shortness of breath (36 .0%), 

limb pain (24.0%) and drowsiness 

(24.0%). 

All hajjis who sought health 

facility had sought hamla 's doc

tor (76.0%), of whom (12 .0%) had 

also needed hospital care. 

Only 6.5 % of participant hajjis 

reported injuries , most were cut 

wounds (56.4%) which were higher 

among males , fo llowed by contu

sions (43.6%) , which were higher 

among females. Most of these in ju-

ries occurred by getting crushed and 

trampled by the crowds (35.8 %), or 

by stone throw (28.2%). 

- Reported by: Dr. Ghadeer Al

Ghareeb, Dr. Randa Noah (Field 

Epidemiology Training Program) . 

Editorial notes: A stable rou

tine life sty le is required for ad

equate control of NCDs; therefore , 

if a patient's life routine changes , 

as in Hajj, their disease would pre

dictably be affected. 3 This study 

showed that the frequency ofNCDs 

among hajjis before hajj was 25.2% 

and was sl ightly lower among post

hajj respondents (22.6% ). Among 

post-hajj respondents, less than one 

third (27 .9%) had co-morbid con

ditions . This result is lower than in 

a study conducted in 2006 among 

hospitalized domestic and inter

national hajjis , which showed that 

more than one third of participants 

(39%) had co-morbid conditions. 4 

In this study, if haemoglobin

opathies, known to be of high prev

alence in Qatif, are excluded, the 

top three NCDs among the sample 

would be hypertension (31.4% ), di

abetes mellitus (15 .5%) and bron

chial asthma (13.4%). This agrees 

with other published studies con

ducted during Hajj. 5• 6 

Although medical examination 

before Hajj is mandatory for NCD 

patients to assess their health sta

tus and to adjust their medication 

according to the expected different 

life style , in this study medical ex

amination before Hajj was reported 

by only 41.2% of NCDs hajjis . 3 

During Hajj , identification of 

NCDs Hajjis is important for any 

Saudi Epidemiology Bulletin, Vol. 19, No. 3, 2012 29 



30 

required first aid or emergency. Al

though MOH spends considerable 

effort to increase people awareness 

regarding this issue through distri

bution of media massages to most 

Saudi residents before Hajj, this 

study showed that less than one 

third of NCDs hajjis wore a brace

let showing their name and disease 

during Hajj. 

Regarding hajjis ' perception of 

their disease/s control during Hajj, 

81.6% believed they had controlled 

disease/s, i .e they did not develop 

symptoms related to their disease/s. 

The most common symptoms com

plained by NCDs patients who had 

perceived uncontrolled diseases 

were shortness of breath (36.0%), 

limb pain (24.0%) and drowsi 

ness (24.0%). In comparison, an

other study reported that the most 

common symptoms encountered 

among hospitalized patients during 

hajj were dyspnea (53 %), cough 

(49%), fever (47%) and disturbed 

consciousness (24.4%). 6 The rea

son of discrepancy between the re

sults is most likely due to this study 

describing the pattern of symptoms 

among a general popu lation, while 

the latter represented those among 

hospitalized patients . 

In this study, all hajjis who 

sought health facility for their 

health problems (76.0%) had 

sought hamla's doctor, and only 3 

(12.0%) needed additional hospital 

care. Although availability of hos

pital care during Hajj is mandatory 

to solve diseases complications, it 

was needed by only a small propor

tion of patients. 

In this study, mJury was re

ported by 6.5% of the participant 

hajjis, which is lower than reported 

in 2003 that showed a prevalence 

of 9.4% for injury among hospital

ized hajjis.4 Although, injury had a 

high prevalence as a hospitalization 

cause , none of our study partici

pants required hospitalization dur

ing hajj and fortunately all of them 

completed their hajj. This reflects 

the over estimation of the hospital 

based studies comparing to popula

tion based studies. 

The result of this study revealed 

that health education for hajjis re

garding performance of pre-Hajj 

medical examination and introduc

tion of pre-Hajj clinic are impor

tant to decrease the prevalence of 

uncontrolled NCDs during Hajj. 

There is a need to increase hajjis 

awareness regarding wearing a 

bracelet that contains NCDs and 

involvement of hamlas in this task. 

More organization is recommended 

during hajj to prevent any acquired 

111JUrleS. 
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Table 1: Distribution of NCDs among hajjis returning from Hajj, 
1432 H 

Disease No. 
(n = 136) % 

Hypertension 46 33.8 

Diabetes mellitus 25 18.4 

G6PDD* 20 14.7 

Bronchial asthma 19 14.0 

Sickle cell disease 14 10.3 

Dyslipidemia 8 5.9 

Obesity 8 5.9 

Cardiac diseases 8 5.9 

Thyroid disease 5 3.7 

Irritable bowel syndrome 5 3.7 

Renal disease 5 3.7 

Other 21 15.4 

• G6PDD: glucose 6-phosphate dehydrogenase deficiency 
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Behavioral Risk Factors among Omani hajjis during hajj 
season 1432 H (2011 G) 

M Mina is a holy place where more than 2 million hajjis camp 
for at least 3 days during Hajj. The obje tives of this study 
were to estimate the health related be havioral risk factors 

(BRF), to study the relationship of these BRF with certain demographic 
characteristics and to estimate self reported health problems among Oma
ni hajjis during Hajj 1432 H (2011 G). 

A cross-sectional survey was con
ducted among Omani hajjis in Mina , 
using a self-administered question
naire. Sampling was done by single 
stage stratified random cluster sam
pling technique based on geographi
cal mapping. 

A total of SOO hajjis participated 
in the study, with a mean age of 39 .OS 
years. Of the total, 73.6% male and 
26.4% female , S9.2% were perform
ing Hajj for the first time , and 7S .2 % 
had reached hajj area two weeks be
fore the time of our study. The educa
tional level of more than half of hajjis 
29l(S8 .2%) were below university, 
137 (27 .6%) were university gradu
ates and 71(14.2%) were illiterate. 

Most of the Omani hajjis 3S8 
(71.6%) moved between hajj ritu
als by both bus and car and on foot, 
while 43(8.6%) used foot only for 
transport. There was also a statistical
ly significant association between age 
group and means of transportation 
(P=0.001). Among those who walked 
only during hajj rituals , 7(9 .9%) and 
26(8 .9%) were illiterate and below 
university level respectively. There 
was statistically significant associa
tion between educational level and 
means of transport (p=0.001). 

Hamla was the main source of 
cooked food in Mina, but 13% kept 
leftover food for more than two hours 
before consumption. Only 3% of the 
female hajjis kept food >2 hrs be
fore consumption compared to males 
16.6%, and there was statistically sig
nificant association between gender 
and keeping food for more than 2 hrs 
(P=0 .001). 

Over half of the hajjis (S6.8%) 
had eaten three meals and 64.4% had 
drank more than 2 liters of fluid in the 
24 hours prior to the survey. Regard
ing the sources of the drinking water, 
11 .8% reported drinking water from 

water coolers or water tanker, and 
7S .6% from plastic bottles or plastic 
bags water. 

Regarding use of face mask, 27S 
(SS%) used face mask either some
times 220 (44%) or most of the times 
SS ( 11 % ) . Male hajjis (S7 .6%) wore 
face mask more often than females 
(47.7%), and there was a statistically 
significant association between gen
der and wearing face mask (P=O .04 7) . 
Hajjis who were educated university 
and above (6S.2%) wore face mask 
more than others and there was sta
tistically significant association be
tween educational level and wearing 
face mask (p=0.002). 

Regarding head shaving , 62.8% 
had shaved their head by razor blade, 
9 .4% had used hair trimmers or ma
chines, and 27 .8% had used scissors . 
Among male hajjis who cut or shaved 
their heads , only 4S .6% had their hair 
cut by a professional barber, while 
the rest by non professional barbers , 
mostly (39 .9%) other hajjis at the 
camps . The main reasons indicated 
for not having the hair cut at barber
shops were crowdedness and high 
cost. Among hajjis who used a razor 
blade, 82% had 1-3 cut wounds in 
their scalp, lS.7% had 4-7 cut wounds 
and 2.3 % had 8-10 cut wounds. 

In general, hajjis slept very little 
during the 2 days of the study, the 
mean number of sleeping hours dur
ing last 24 hours was 4.76 hrs. Over 
half of the hajjis 339 (67.8%) had 
slept under 6 hours , 67 .7% of whom 
were male. Around 68.2% of females 
slept under 6 hrs compared to males , 
and there was a statistically signifi
cant difference between gender and 
sleeping hours (P=O .016). 

Among all hajjis 21.8 % walked 
without shoes, either sometimes 
(lS.2%) or most of the time (6.6%). 
Most male hajjis 81.3% never walked 
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without shoes compared to 69.7% 
among females. There was a statisti
cally significant difference between 
walking without shoes and gender 
(P=0 .014). 

Out of the total Hajjis, 360 (72.0%) 
performed Rami Jamarat (throwing 
stones at Jamarat) from the ground 
level 66.3 % of them were male , 
93(18.6%) from the upper level , and 
17(3.4%) from more than one level. 
There was statistically significant dif
ference between gender and place of 
stone throwing atjamarat (P=0.001). 

Being hit on the head by pebbles 
thrown at Jamarat was reported by 98 
(19.6%), and there was a statistically 
significant difference between gender 
and being hit by a stone (P=0.001). 

Among all hajjis 30 (6%) reported 
a cut injury on their feet, 6.S % were 
male and 9.S % were female , but there 
was no statistically significant asso
ciation between gender and feet cut 
wound (P=0 .412) . Foot injury was 
caused by wheelchair (40%) , glass 
(30%), razor blade (23.3 %) or nail 
(6.7%). 

Only 64 (12.8%) hajjis suffered 
from insect bites. Males were bitten 
by insects more often ( 1 S .2 % ) than 
females (6.6%) , and there was no 
statistically significant association 
between gender and being bitten by 
insects (P=O .S66). 

Of all hajjis , 8S% had been vac
cinated against meningococcal men
ingitis, but only 61.6% within the rec
ommended period (10 days - 3 years); 
84% had been vaccinated against in
fluenza , but only S9.6% within the 
recommended period. 

The proportions of hajjis who 
were suffering from acute or chronic 
problems were 66% and 17 .2% re
spectively. Among those with chronic 
diseases, 72.1 % had brought their 
needed medication with them. Joint 
diseases were the most common 
chronic medical problem (7.6%), fol
lowed by diabetes mellitus (6.4%), 
hypertension (S .2% ), respiratory dis
eases (2%), heart problems (0.8 %) 
and hepatitis (0 .8 % ) . 



Regarding acute conditions, 66% 
reported suffering from at least one ; 
the most frequent was cough and sore 
throat (47%), followed by weakness 
(21.4%), fever (11.2%), abdominal 
pain (9 .8 % ), constipation (7 .8% ), 
dizziness (5.8%), diarrhea (4.6%) , in
jury (0.8%) and loss of consciousness 
(0.2%). (Figure8) 

When hajjis were asked to rate 
the water supply and toilet facilities , 
61.4% of hajjis rated the water sup
ply facilities as good, 32.4% rated 
it as satisfactory and 6 .2% as poor. 
University and above educated hajjis 
(12.3%) rated water supply as poor 
compared to other educational levels 
and there was statistically significant 
association between educational level 
and water supply (P=0.012). 

However, satisfaction was much 
lower regarding toilet facilities , with 
32.4% rating it as poor; 34% of male 
hajjis rated toilet facilities as poor 
compared to females (28%) and there 
was statistically significant associa
tion between gender and approval of 
toilet facilities (P=0 .001 ). 

Comparing with previous BRF 
studies, this study showed improve
ment in some of the hajjees health 
behaviors , such as the increase in 
proportion of hajjes eating cooked 
food supplied by Hamla and drink
ing sealed water, vaccination against 
meningococcal meningitis, influenza 
and use of face mask during hajj. 
However the study showed some re
sults that should attract more atten
tion like low proportion of hajjis who 
have valid meningococcal meningitis 
vaccinations , and those cutting their 
hair by professional barbers. Also the 
study showed a high proportion of 
hajjis with acute medical problems . 

- Reported by : Dr. Salem Albusai
di , Prof. Ashry Gad Mohammed, Dr. 
Abdullah Alzahrani (Field Epidemi
ology Training Program) 

Editorial note: Hajj is one of the 
five pillars of Islam and is a religious 
obligation for adult Muslims , who are 
physically and financially able. Each 
year, over two to three million Mus
lims from around the world gather 
in Makkah , making Hajj the largest 
annual gathering of its kind in the 
world. 1 • 2 Hajj is therefore a suitable 
time for transmission of serious dis-

eases . 

The emphasis on the risk of trans
mission of meningococcal meningitis 
during Hajj is a result of many report
ed outbreaks, in Makkah or across the 
world , which were associated with 
Hajj ,3 which dictate the maintenance 
of high vaccination coverage rates 
against the disease , in addition to 
other preventive measures , in order to 
prevent their reccurrence. This year an 
overall vaccination proportion among 
Omani hajjis of 85% was observed , 
which may be considered as reason
able. Meningitis vaccination requires 
at least 10 days to produce adequate 
immunity, which lasts for about 3 
years.4 However, with regards to the 
appropriate timing of receiving the 
vaccine, coverage was low, since only 
61.6% of hajjis had been vaccinated 
during the recommended period . 

Hamlas were the main source of 
cooked food for about 98.6% of hajjis , 
which is much better than previous 
BRF studies done in 1418 Hand 1422 
H.5 ' 6 Current Saudi Hajj rules have 
enforced that hajjis are allowed to 
perform Hajj with Hamlas only. Fur
thermore , bringing food from outside 

Saudi Arabia is not allowed and food 
cooking is prohibited in Mina. 

Our study showed that 13% kept 
cooked food for more than 2 hours be
fore consumption , which is much bet
ter than a previous study done in 1428 
H, where 21 % of hajjis kept food for 
more than 2 hours before eating, and 
also much better than previous studies 
of 1418 Hand 1422 H.5· 6 It is well 
known that major factors that contrib
ute to the development of food poi
soning out breaks are eating cooked 
food kept at room temperature in 
warm environments. Keeping cooked 
food at ambient temperature for long 
intervals increases the chance of mul
tiplication of bacteria, such as Bacil
lus cereus , Clostridium perfringens 
and Staphylococcus aureus. 7 

It is worrisome that 54.2% of the 
hajjis drank less than the minimum 
recommended daily amount of fluid 
intake (about 2 Liters per day) in the 
24 hours preceding the survey, which 
may lead to dehydration and its com
plications . However, this finding may 
be explained by the fact that 32.4% of 
hajjis were not satisfied with the toilet 
facilities, which may have influenced 

Table 1: Behavioral risk factors of Omani hajjis and comparison between 
male and female hajjis during hajj season 1432 H. 

Variables Total Males Females P·value 
% % % 

First time hajj 59.2 52.4 78 .0 0.001 

Sleeping hours <6hrs 67.8 67.7 68 .2 0.016 

Food in Mina from Hamla 98.6 - - -
T,_,.,. ..... ,.......,.,....,.+ .-. ...... f,....,......_ 

0 "'" 
0 ') "'0 "&::70 

I I Cll l~t-JUI l UI I IUUL u.uu V.L. v.v u .v,;::; 

Walking without shoes 21.8 18.8 30.30 0.014 

Left food > 2hours 13.0 16.6 3.0 0.001 

Food exposed to flies 4.2 5.1 2.7 0.001 

Insect bite 12.8 15.2 6.6 0.566 

Water from plastic bottles/ bags 75.6 - - -

Fluid intake >2 L 45.8 - - -

Razor blade for head shaving 62.8 - - -

Shaving in barber shop 45.6 - - -

Razor blade sharing 0.0 - - -
Accompanying doctor 100 - - -

Using facemask during hajj 55.0 57.6 47.7 0.047 

Feet wounds during hajj 30 6.5 9.5 0.412 

Chronic disease 22 .8 17.1 25 -
Meningitis 85.0 86.9 79.5 0.030 

Vaccines Flu 84.0 86 .1 78 .1 0.040 

Hit by pebbles at Jamarat 
Severe hit 7.0 9.0 1.5 

0.001 
Light hit 12.6 14.4 7.6 
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hajji s to drink less than normal to 
avoid going to the toilets. 

More than halfofthe hajji s (62 .8%) 
had used the razor blades to shave 
their heads during hajj. Head shav
ing exposes hajjis to sca lp wounds 
especially in case of un-experienced 
barbers , hastiness due to rush or the 
hajjis shaving for each other. Due to 
inability to find barber shops and their 
crowdedness, hajjis are forced to look 
for alternate options for head shaving 
or hair cutting, which is an opportuni
ty for unlicensed mobile barbers. Ex
cessive scalp wounds with the added 
risk of poor personal hygiene create 
ideal environment for transmission of 
blood-borne disease like HIV, Hepa
titis B and C. This study showed that 
none of the Omani hajji s shaved by 
used razor blade which reflects their 
awareness regarding the danger of us
ing used blades for head shaving. 

Although the study showed in
crease in proportion of hajjis who 
used face mask (55%) and increase 
in influenza vaccination coverage 
(84%), but cough, throat pain and 
fever, indicators of upper respiratory 
tract infections, remained the leading 
cause of morbidity among the hajj is. 
The present study showed that 45% of 
hajjis did not use the face mask , which 
is almost the same as the finding of a 
previous study, which reported that 
46.4% of hajj is never used a facemask 
while 20.4% used it sometimes. 8 
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This study showed improvement 
rn some of the Omani hajjis health 
behaviors , such as the increase in pro
portion of hajji s who ate cooked food 
supplied by hamla and drank sealed 
water, vaccination against influenza 
and use of face mask during hajj. 
However, around 40% were either 
unvaccinated against meningococcal 
meningiti s or were not vaccinated at 
the proper time , and only 45 % had 
their hair cut by professional barbers . 

Strengthening of the pre-hajj vac
cination program of against meningo
coccal meningitis is recommended , 
with proper timing of vaccination. 
Strengthening of health education 
campaign for Omani hajjis in the 
coming years should particularly fo
cus on meningococcal meningitis 
vaccination and its proper timing , 
eating proper number of meals, while 
observing food hygiene , drinking ad
equate amount of fluids and impor
tance of using the face mask . 
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welcomes reports from the regions. 
Please send your reports to the 
address shown. Thank you. 
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Selected notifiable diseases by region Jul· Sept 2012 
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Measles 5 6 7 2 1 2 1 5 0 0 0 0 0 0 7 4 1 0 0 1 42 

Mumps 5 0 0 0 2 3 3 0 1 0 1 0 0 1 3 1 0 0 0 0 20 

Rubella 0 0 0 0 1 1 0 0 0 0 0 0 0 0 1 1 0 0 0 0 4 

Varicella 343 72 164 38 119 257 391 391 49 755 22 6 21 37 31 432 0 42 14 10 3194 

Meningitis mening. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Meningitis other 28 0 2 1 0 12 0 2 1 2 0 0 0 2 1 0 0 0 0 0 51 

Hepatitis B 203 99 194 80 100 43 103 28 1 133 4 21 3 10 32 12 1 0 3 21 1091 

Hepatitis C 95 53 149 13 29 15 58 10 0 53 4 1 1 3 3 2 0 9 0 18 516 

Hepatitis unspecified 5 2 2 0 0 0 0 0 0 25 0 0 0 0 0 0 0 0 0 0 34 

Hepatitis A 31 2 7 1 0 6 13 4 0 20 0 2 1 0 0 4 1 3 0 0 95 

Typhoid & paratyphoid 3 2 8 9 0 6 11 3 0 13 0 0 0 0 4 0 0 2 0 4 65 

Amoebic dysentery 0 114 281 12 17 4 188 8 1 77 11 0 0 0 0 0 0 0 6 0 719 

Shigellosis 1 2 3 0 0 0 20 0 0 0 0 0 0 0 0 0 0 0 0 0 26 

Salmonelosis 122 8 41 7 0 2 107 17 0 6 1 0 0 0 1 10 0 1 0 3 326 

Brucellosis 120 9 15 23 27 167 41 3 44 190 30 1 30 23 17 31 0 20 2 0 793 

,_ Dengue Fever 0 18 291 0 1 0 0 0 0 0 0 0 0 0 4 1 0 0 0 0 315 

Alkhorma 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 12 0 0 0 0 13 

Comparisons of selected notifiable diseases, July · Sept 2011-2012 
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DISEASE en en ::I ' DISEASE en en ::I ' cc en c cc en ID ID ID ID ID ID 
""C ""C ID ID ""C ""C ID 
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2012 2011 % 2012 2011 2012 2011 % 2012 
Cholera 4 0 100 5 1 Meningitis mening. 1091 861 3 3341 

Diphtheria 0 0 0 5 2 Meningitis other 516 433 -29 1710 

Pertussis 1 3 -67 5 11 Hepatitis B 34 20 -82 75 

Tetanus,neonat 3 3 0 14 14 Hepatitis C 95 61 -82 240 

Tetanus,other 3 5 -40 6 12 Hepatitis unspecified 65 57 -17 235 

Measles 42 63 -33 178 362 Hepatitis A 719 496 3 1679 

Mumps 20 5 300 37 26 Typhoid & paratyphoid 26 7 -48 52 

Rubella 4 0 100 4 0 Amoebic dysentery 326 390 -48 856 

Varicella 3194 3227 -1 15205 19469 Shigellosis 793 782 -30 2913 

Dengue Fever 0 0 0 1 6 Salmonelosis 315 699 -30 1402 

Alkhorma 51 51 0 174 6 Brucellosis 13 22 -30 29 

Diseases of low frequency, Jul - Sept 2012 
* Yellow fever, Plaque , Poliomyelitis , Diphtheria, Meningococcal Meningitis, Ecchinoccocosis, Rabies , : 

No Cases 
* Pertussis :1 Case (Eastern ) 
* Neonatal Tetanus :3 Cases ( Makka) 
* Cholera: 4Cases (Eastern 2, Hasa 2) 
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