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Change in carriage rate of Meningococcal meningitis among · 

Hajjis from low and high endemic countries 

Despite numerous studies, the pattern of Meningo

coccal carriage in sub-Saharan Africa and Hajj re

main unclear. This study was conducted to measure 

the Meningococcal meningitis carriage rate among hajjis, 

to determine its change during Hajj and to investigate 

some determinants related to this change. 

A longitudinal descrip

tive study was conducted at 

King Abdul Aziz Internation

al airport. Single stage strati

fied random cluster sampling, 

with probability proportion

ate to size, was used to deter

mine sample size, with strati

fication based on endemicity 

data. Data was collected us

ing self administered ques

tionnaires and a throat swab 

was obtained from all partici

pating hajjis. 

A total of 829 hajjis were 

N. meningitides carriage rate 

was slightly higher among ar

riving than departing African 

and South Asian hajjis and 

vice versa for Southeast Asian 

hajjis (Table 1). 

Of all sociodemographic 

characteristics, only gender 

was significantly associat

ed with N. meningitidis car

riage on arrival (P value = 

0.0196). Health status, vacci

nation status and health relat

ed experiences during stay in 

Makkah were not associated 

recruited at arrival to the with the change in N. menin-

Kingdom and 886 at depar

ture. Meningococcal carriage 

rate for all Hajjis was 5.7% on 

arrival and 6 .3% on departure. 

gitidis carriage rate on arrival 

or departure of international 

Hajjis. Administration of cip

rofioxacin tablet on arrival 

Table1 : Carriage rate of Neisseria meningitidis by the coun
try group among international hajjis passing through 
King Abdul Aziz International Airport Jeddah during Hajj 
1431 H. 

Arrival Departure 
P-value Country Group 

N No % N No % 

African 253 13 5.1 286 13 4.5 0.916 

South Asian 286 20 7.0 300 20 6.7 0.986 

South east Asian 290 14 4.8 300 23 7.7 0.243 

Total 829 47 5.7 886 56 6.3 0.665 
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had an effect on carriage rate 

during hajj period (P=0.206) 

(Table 2). 

The study showed that the 

most frequent meningococ

cal meningitis strains in ar

rival were Group C followed 

by A and Y, and the least were 

Groups D, W135, B then X. 

On departure, Group A fol

lowed by group Y and C 

were the most common, and 

the other serotypes, namely 

W135, D, B and X were less 

common. 

- Reported by: Dr. Rashed 

M. Al Somaily, Dr. Abdul 

Jamil Chaudhry (Field Epide

miology Training Program). 

Editorial Note: Partici

pant hajjis, whether on arrival 

or departure, were markedly 

different in sociodemograph

ic characteristics, including 

age group, sex, country of 

origin educational level, his

tory of illnesses (Diabetes 

mellitus, Bronchial asthma 

and Cancer) and vaccination 

status (Immunization against 



influenza and against menin

gococcal meningitis) and this 

difference was statistically 

significant for all the charac

teristics. 

Such significant differ

ence can be explained by one 

or more if not all of the fol

lowing. First, all participants 

hajjis were recruited over the 

late days of arrival to hajj, 

while on departure partici

pants hajjis were recruited at 

the beginning. Second, with

in the same country both the 

arrived and departed hajjis 

came from different places, 

regions, cities or villages that 

had wide variations in demo

graphic, social and economic 

statuses, in addition to differ

ent backgrounds regarding 

history of illnesses and vacci

nation status. 

Meningococcal carriage 

rate among pilgrims in this 

study before and after Hajj 

was (5 .7% and 6.3% respec

tively) which were higher than 

about 10 years ago.1 Neisse

ria meningitidis carriage rate 

was slightly higher among ar

rived than departed African 

and South Asian hajjis. This 

decline in carriage rates dur

ing hajj is understandable, as 

African hajjis coming from 

highly endemic areas receive 

ciprofloxacin tablets immedi

ately after reaching the arrival 

terminal by MOH as a protec

tive measure against possible 

infections or outbreaks among 

hajjis. South Asian hajjis, on 

the other hand, do not receive 

such prophylaxis at arrival. 

Immunization against 

Meningococcal meningitis 

is mandatory for all hajjis, 

whether coming from inside 

or outside of the Kingdom. 

This is another justification 

of decrease in meningococ

cal meningitis carriage rate 

among African and South 

Asian hajjis during hajj. It 

was recognized that the de

cline in meningococcal men

ingitis carriage among hajjis 

Table 2 : Relationship between administration of ciprofloxacin 
tablet at arrival and the carriage rate at departure of hajjis 
Hajj 1431 H 

Culture Result 
Ciprofloxacin administered Positive Negative 

No. % No. % 

Yes 13 4.6 268 95.4 

No 43 7.1 562 92.9 

Chi square value: 1.60, DF=1, P value: 0.206 

from endemic areas between 

pre and post Hajj is a result of 

ciprofloxacin administration 

on arri vaJ.l ·2 

On other hand, difference 

in carriage during the peri

od before and after hajj in

creased among Southeast 

Asian hajjis. Coming to the 

Hajj allows contact with peo

ple who come from areas of 

high endemicity and therefore 

raises the chance of coloniza

tion, exactly like traveling to 

the endemic area. Hajj season 

and frequent attendance of 

overcrowded places, such as 

AlmasjedAlharam is believed 

to increase the carriage rate of 

Meningococcal meningitis. 3 •4 

Even if hajjis had been vacci

nated, the level of antibodies 

might declined rapidly to near 

pre-vaccination level, which 

may not be enough to prevent 

mucosal colonization.5 

Except for Ethiopian hajjis, 

Indian and Pakistan hajjis had 

higher carriage than African 

Hajjis, which agrees with the 

results in the previous study 

and may relate to preventive 

measures practiced in home 

countries. The high carriage 

rate reported among Malay

sian and Indonesian hajjis may 

be a result of their exposure to 
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African and South Asian car

riers during Hajj~ which has 

been previously recognized.1 

In this study only gender 

was significantly associated 

with the change in meningo

coccal meningitis carriage rate 

during arrival but not depar

ture. Carriage was found to be 

nearly equal among genders 

with a slight increase among 

males. This agrees with the 

findings of a previous study 

that reported a higher inci

dence of Meningococcal men

ingitis among males with an 

overall male-to-female InCI

dence ratio of 2.1, which fol

lows the same pattern in other 

countries over the world.6 

Administration of Cipro

floxacin tablet on arrival was 

significantly associated with 

the change in carriage rate of 

meningococcal meningitis be

tween arrival and departure, 

which has been previously 

recognized .1 

References: 

1. Al-Azeri A. et al. Menin

gococcal Carriage among 

Hajjis in Makkah, 1421 H. 

Saudi Epidemiology Bul

letin. 2002; 9(1). 

2. Alborzi et al. Meningo

coccal carrier rate before 

and after hajj pilgrimage: 

effect of single dose cipro

floxacin on carriage. East 

Med Hlth J 2008; 14(2). 

3. Blackwell CC, Tzanakaki 

G, Kremastinou J, et al. 

Factors affecting carriage 

of Neisseria meningitides 

among Greek military re

cruits. Epidemiol Infect 

1992; 108: 441-48. 

4. MacLennan J, Kafatos G, 

Neal K, et al. Social be

havior and meningococcal 

carriage m British teen

agers. Emerg Infect Dis. 

2006; 12:950- 57. 

5. Dominique A., Caugant, 

Georgina Tzanakaki & 

Paula Kriz. Lessons from 

meningococcal carriage 

studies. FEMS Microbiol 

Rev.2007;(31)52-63 

6. El-Sheikh SM, El-As

soouli SM, Mohammed 

KA,Albar M. Bacteria and 

viruses that causes respira

tory tract infections during 

the pilgrimage (Hajj) sea

son in Makkah, Saudi Ara

bia. Trop Med Int Health 

1998; 3: 205-09. 

40 Saudi Epidemiology Bulletin, Vol. 18 No.4, 2011 

:a_o. "·'I . - tl.J ~ Ul.J -~~. ~~.'J 

j.."i.UJ I>J ~I ..£L... L.L.o a:_j b ._Lj I 

~\.5' I~ ~_jj.A uS'lAI ~ 

. rl..r-JI 

. . .:~q ~L.u_j Jl' ~ ")! t.T ~ ~ ~ ~ '.)-l 

~~ ~~ ~ w")]..LL4 

. :a_o. "'I~~ --'I ... t 
~ ~~ ~ ~ ~.r 

LJI..~ ~ ·~ ~ d.A~ 

c.u. ~ u.c .;-.1.1 I.:U. ~ ;; ~ 

J...LL4 ~..J ,~r c.u. ~1 rl:i 
jAI~ c...w:. ~ u-C.;-.1.1 .;I .';.;·.1 

~~ .:.G.i ~jj ~....;-b ~ 

JJLu.llj wbw.ll j_;,.j ..ill~j 

ui ~1_,11 u-c .~~ ~l:9_,11 

wb.W :.G.~~~~~ rt.>J1 
:.G-1 ~~ j u-C..;--1.1 ~~ ~ 

LJ::A _j WI ~ l.::;r:.=ll ~ 1_,1 I ~_j ~I 

~1 ~.pi ~ ;;._.J-:Ij-1.1 ~WI 0-A 

~~ ~ w")]...LL4 U.C~I 

.. ·111'•· 1 ~1 ~.r ""'1:t-' •• 

w")]...LL4 ~ ~ ~yJI ~ 

~I - - 'I · L.:;,_:j_j I ~ ~ ~j-A.) 

~ ~~ Jj..Li.1 ~~~ 

· ·· 4.L...is:.JIUL9·'1wl._l "))I ~ ~ ~ ':7' :Y':". 

, U.C ..;--1.1 I~ .J u....:..._j I w ")! .J....L.A 

wi .. I:Y':-)'1 ~ ~ .;1~")11 

~l.::;r:.=ll ~b ~ J~l ~l:9yl 

~~ ._l.j~ ~~J ~ LJ:;A_jWI 

.. lb.:.~ ~_r..>-~1 JJ..UI ~~J 

u:~WI ~l.::;r:.=ll ~l:9_,11 ~_j~l 

. ~I f-"" yo 0-A 

~u..H) i.i.J~~ ~~~ .~ 

(~I ~4Jl:t.jll 



Q_
 

1: 
~.
 

[;; 
~
 

\ 
r:

t 
. 

[ 
~
 

{ 
.c·

. 
~
 

r. 
~
 

~· 
~
 '1

 \
 

Q. 
:-:

-
{ 
~
 

E; 
•t' 

·f' 
-c 

Q. 
E; 

:r 
·f' 

\-
(! 

v 
~ 

~ 
~ 

~ 
t 

EI 
1 

, 
~ 

f. 
~ 

~ 
~ 

. 
~ 

, 
t 

v 
1 

t 
~· 

v 
r;

· 
. 

1-
~ 

v 
~.. 

. 
v 

r;-
t 

l 
~. 

'i 
r ,

 ~ 
~ 

·_ 1
 

__: 
r }

 .r: 
·" 

·E 
Pi

 
f 

;:: '
f 

k 
_ 

1· 
~· 

[; 
1· 

~;;-
l 

'1>
 ~;

;-
t; 

·'i.. 
~ 

1· 
~ 

·t 
·c· 

r 
?r, 

:r 
~·· 

t: 
1. 

~ 
~: 

~ 
~ 

J: 
E

 [ 
;-

¥. 
~ 
~ 

:t'
 

·t: 
~ .

. ~:
 r

: 
L-

:~ 
.r. 

. L-
c;· 

.~· 
l 

~· 
~ 

-
L-

1
' 

.r 
I:

 ·
~ 

f 
~ 

1 
~· 

-
rl

 
-

.tt
. 

:r 
~ 

~ 
l 

[;. 
~ 

V\
 

t 
~ 

~ 
~ 

\,. 
-· 

t 
r 

't 
f. '

[ E
 Z:

 'f
 f 

t 
.i

 
\ 

.<'
 ~
 ·t

: 
~· 

~ 
f 

''~'. 
&

 f;
 ·~

· 1
 -;

 ~
 .e

. 1
: '

=:.
 

'i:. 
~: 

~: 
t 
i -

: 
.~ r

c 
t 

~r 
f. 

·r· 
~ 

-; 
). 
~ 

t 
~. 1

d 
'[ 

~ ·
~ ~

 ~
 ~

 J
 .~

 :r
 1

 1
 
cf

.t
 .~

 t 
t· 

'!!
 
t 

P
f 

~; 
l 

~· 
. 

,t
 

·f 
~ 

~ 
p 

•!>
.! 

[ 
-

~· 
/'-

' 
P

f 
y 

[ 
·~ 

~ 
~ 

. 
{'-'

 
!>.

! 
~ 

't 
c_

 
-

r 
-

-c 
-: 
~
 

::· 
:v 

. 
r-

. 
e: 

!.:
 
1 

. -
-c 

. 
~ 
~
 
:~
 

·[
 

~--: 
·!>

.! 
t" 

·f 
·t~

 
t. 

c. 
r 

y··
 
~ 

r· 
l 

l_
 

· 
' 

~ 
L 

. 
' 

t 
· 

tL 
l_ 

. 
. 

~ 
'f.

. 
~. 

G'_
 

· 
r;, 

• 
~
 

l 
"'_

 
t 

k 
-

·-
~ 

.l 
-

t.
 
1 

\,. 
~ 

1:. 
-

_f-
-

l. 
1 

.r:
-
t 

-
-

.r:-
-

,_
 

f 
~ 

_, 
~ 

~ 
~ 

_ 
_ 

_ 
~· 

t1 c:: 9:
 

{r
 ~ 3 o· 

h 
·f' 

.<>
 

~· 
·~

 
~·
 

c-
~·
 

c-
~·
 

\. 
r:

t 
C

· 
~· 

f. 
'f

 . 
l::

 
-·

 
-·

 
~ 

E
 

1-
~ 

[-: 
·t: 

1.
 
~ 

P
i 

~ .. 
:t 

.E 
~ 
~ 

ft 
..

 ~ 
t: 

r;;
 
~ 

'L
 

·II
 

r;
· 

-
~ 

, 
'!i.

• 
, 

~· 
-

' ~ 
'f.

. 
tr 

\ 
~ 

t' 
(! 

-
· 

·
[
 

~ 
·~ 

s 
t {

:. ~· 
~ 

~ 
f 
~ 
~ 
~ 

_: l
 1

: f
 

~ ~bl;
 ~
 

E
 ?r

, 
~ 

~· 
1 

'£ 
·[;.

 .
t: 

1 
t 

'r.·
 
:~
 

;-
.r 

e:. 
~· 

-
~. 

~ 
r 

~ 
f 

~ 
--:-

S 
C

· 
·~·

 
~.
 
~ 

\f
_ 

Q_
 

{'-'
 

r:-
~· 

\-
c_

 
~ 

1-
1-

l 
E; 

t 
E; 

1.
 

L 
?r, 

v 
~ 

~.
 

.e 
.~ 

_ 
v 

r 
v 

l 
Y-

.r 
o 

h 
t •

(;.. P
f 
1 

P
f 

P
f 

~
 

(! 
f-. 

C
· 

G.
 

~
 

_,
 

l::
 

·[
 

.~
 
.~

 
e; 

f)
 

f) 
~ 

(:
" 

Il
l 

. 
-

. 
~ 

~ 
L-

_
, 

.r
:-

&
· 

S..
 

'""
':' 

-
~ 

C
· 

r 
~ 

£ 
C

· 
) 
~ 

C
· 

-
f' 

' 
',( 

\1
) 

-
V\

 
' 

~
 

~. 
• 

l~ 
r 

· 
l::.

 
~:

 
G-.

 
"-t

 
· 

-;
 

_::
;, 

~
 

. 
L

. 
G.·

 
C

· 
~
 

t r
. 

-
r 

.P
 

-
-

~ 
r;;

 
l::.

 
1

-
~ 

,.
1

 
1 

4>
 

~. 
• 
t 

hC
 

·
-

\
-

-
:-

II 
• 

&
 
~ 

f 
-

~ 
~
 

Y
 
~ 

~
 

t' 
· '

 
.e 

' 
-

0 
h.

 
c.

. 
~ 

c.
. 

t 
~ 

·~ 
~: 

l. 
'l::

. 
_,

 
~ 

f 
,Cr

· 
~ 

~ 
~ 

-

f· ~
 ~

· 1
 t ~

 ~
: 1

1 .
 

):_ 
·b 

i 
-

. .
 . 1

 r
 ~

 
~ 

i 
~ 
~ 

1 
f 
k~

 f 
F 

~
f
t
>
 

-
·
~
 
~
c
(
 

c 
lf.

 
~· 
~ 

'E;
 

1· 
c;:

 
~ 

'[~, 
-r

 
-rA

 
-
t .

~; 
, 

n 
t: 

. 
~·

 
.r

' 
~
 

~· 
-

.-
..

 
L-

t.
 

r.
 

. 
~ 

'-
' 
t.

 
[• 

-
• 

f 
~ 

C
i 

\.<
. 

C
 
f l-

~ 
~
~
·
 

p
·
L

-
b 

• 
e; 

~ 
~· 

~ 
's 

·~ 
{ 

\~
 :

 
~. 

~ 

f e
. 
~ 
r :~

 ~
 ~

: 
{ i

 'j
, 

~ 
~ 

~ 
rl;.

 
~. 

[. 
e.

 
C·. 

.~ 
f 

~
h
e
 
~
-
;
r
~
 .. 

r 
f) 

r 
~
 

L~
 

L-
~·
 

~
 

[. 
1; 

E· 
f 

t. 
·t

 ~
 

. .
 :

-· 
g 

t· 
E

 
(_

 1
\
,
 

L 
·~ 

,{
':

 
t>

r 
t 

[r
G

-.
 

1
/\

L
.'

 
p 

L-
~
~
 

C
 

<>
· 

h 
s-

Cr·
. 
~ 

r,· 
l_

 
1= 

. 
r L

-
$)

 
'i-

~ 
I 

-
~·

 
f 

!h 
h 

t 
t 

c· 
• .t

.. 
-

~'~ 
-

, 
I 

, 
L-

• 
• 

'\
,
.
 

N
 

( 
C

· 
~ 

,. 
_

, 
[ 

e! 
(;'

 
~ 

r-
" 

:r 
~
 

, 
t
.
-
'
~
>
{
{
'
 

-
L

-
x

P
'f

..
 

~ 
' 

C
· 

1-
lf_

 
~ 

~ 
. 

(;..
 

E
 <

 
r-:-

-·
 

-
·Y

 
~
 

• 
• 

~ 
ci 

...
...

...
...

...
...

...
...

 
'-

' 
V\

 
~
 

-
· 

· 
·L

 
l::.

 
-

o 
_ 

~
-
-
1
~
 
h
~
'
 

·-
. 

[' 
~ 

•!>
.! 

f' 
~ 

. 
.L

 
P

f 
' 
'i

 P
f 

1 
1-

f.' 
} 

: ~
 ·

[ }
t· 

~ 
-'[ 

~ 
y 

.
.
 

·
[
·
 

t 
-· 

~· 
' 

c 
. 

-
• 

~ 
l-

' 
-

• 
-

-

~
 
~
 

·t· 
1 

r 
<r 

r~. 
1: 

t' 
<r 

t
-
-
~
f
 

c-
~ 

~!
 
l 

(• 
·t-

-· 
.~· 

t. 
t 

l;
"'

 
~
 

't
. 

.E 
;; 

~ 
te I 

~· 
E

 ~
 
~ 

~· 
r_: 

~f
·f

·~
·~

1t
i 

l
~
&
 
r
J
-
-
:
·
t
.
 

't 
1-

~ 
.~ 

g 
!~. 

~· 
~ 

~ 
t 

f) 
~ 

[;
-

·~ 
~ 

~· 
v .

c. 
-; 

~· 
t 

t 
cf 

r· 
(-

'f
 

:c
 

~' 
~I 

1: 
-

t 
~; 

. . '[
 t 

':f 
[ 

.f' 
1 :

~ {
 

.t
 
t 

(• 
t 

t 
. 

~ 
j 

(• 
t 

-
~·
 

~
 

r 
~
 

f:·
 

·t: 
~.
 
. .

 c
: 

[ 
( 

I 
t 

:r:
 

•L
 

t 
. 

b 
c 

sf 
'1l 

'1o
. 

·~ 
~ 

·t 
t 

·~ 
~ 

I· 
&-

~ 
g 

v 
E:

 
c· 

t 
~ 

~ 
l 

r1 
[;

-
E

r
-
1

: 
t 

~ 
~ 1

 ~ f
 ~

 1
 ~ 

1,
. 
~ 

r~r 
f 

~. 
r..

 
1 

f 
·L

 

~· 
1 

~ 
:r 

·~ 
~ 

b 
:r 

• 

[:
 -.,. C

• - ·t - 1:
 

~
A
 

~
l
 

-- • '-'
en

 
h--

~
 

- ~ ~
* 

-t
'l

i\
 

f
~
 

ll
 

: ~~
 

• 
* 

• 
• 

• ~~
 

'~
 .t

* 
~ 

t. 
,t* 

·~
 

.r;;
 ~
 

~
~
 



Health Related Experiences among International Pilgrims 
Departing Through King Abdul Aziz International Airport, 
Jeddah, Saudi Arabia, Hajj 1431 H (201 0) 

H ajj terminal at King Abdul Aziz International Airport 
in J eddah is the main facility for processing pilgrims 
visiting Makkah and Madinah for Hajj and Umrah. 

This cross-sectional study aims to assess health related expe
riences of pilgr ims departing through this terminal during 
Hajj season of 1431 H (2010 G). Single stage stratified ran
dom cluster sampling was done, with probability propor
tionate to size. Stratification was based upon five geograph
ical groups of countries. A self administered questionnaire 
translated to thirteen languages was used to collect the data. 

A total of 1717 pilgrims had fallen sick as a result of de
agreed to participate in the terioration of their condition. 
study, their mean age was The most frequent com
(46.20 ± 11.53), 63 .7% were plaint among the participants 
males, 54.1% had universi- was cough (72 .2% ) , which was 
ty education or above , 83 .7% strongly related to crowdedness 
were performing Hajj for first (p=O .00 1). Over half ( 51 .4%) 
time . Almost half of participat- had visited one or more health 
ing hajjis (44 .6%) had not used facilities, and a strong associa
the face mask during hajj, and tion was found between lower 
there was a strong association education and visiting health 
between fever and not using the facilities (p=O .001). 
face mask (p=0 .007) (Table 1) . 
39.5% had shaved their heads at 
an authorized barber, of whom 
75.7% were sure that the blade 
was new; 63.6% and 52.4% had 
been vaccinated against menin
gococcal meningitis and season
al influenza; 64% had brought a 
1st aid bag for hajj . 

The study showed that 42.5% 
and 42.9% of hajjis were fully 
satisfied with the availability 
and quality of Saudi health fa
cilities. 

- Reported by: Dr. Yahya 
A . M. Maslamani Dr. Abdul 
Jamil Chaudhry 

Editoria l Notes: Hajj is 
a long journey where pilgrims 
experience a lot of events. Due 

to their differing demographic 
characteristics, their behaviors 
are also different. Age, gen
der, nationalities and education 
along with other factors play 
sensitive roles in changing pil
grims' actions . 

The face mask was not used 
by a large proportion of hajjis. 
The efficiency of the face mask 
in prevention of respiratory 
symptoms is controversial. A 
previous study in Hajj season 
2009 conducted among French 
pilgrims reported that face 
mask use did not significantly 
reduce respiratory symptoms .1 

However, this study revealed 
a significant relationship be
tween fever and not using a 
face mask. 

Head shaving through razor 
blade is a risk factor for scalp 
wounds, which may lead to 
blood borne infection if con
taminated. These wounds arise 
from lack of practice as in case 
of unauthorized barbers. In this 
study, nearly half the male pil
grims went to unauthorized bar
bers. A previous study reported 
many reasons for pilgrims go
ing to unauthorized barbers , 
mainly crowded and expensive 
authorized barber shops.2 

Hajj missions and restau
rants were the main food source 
for 42% and 24.8% respective
ly, and there was a strong as
sociation between eating from 
a restaurant and development 
of abdominal pain (p=0.02) 
and diarrhea (p=0.007) (Ta
ble 2) . 21.7% reported having 
been trapped in an elevator dur
ing hajj, 11.3% had foot injury 
secondary to walking barefoot, 
27.1% had chronic diseases 
mainly Hypertension and Dia
betes and among them 14.9% 

Table 1 : Using face mask and development of cough and fever 
among pilgrims, Hajj season 1431 H (2010). (Weighted) 

Using Face Mask 
Symptom Yes No p-value 

No. % No. % 

Yes 680 73.0 545 72.5 

Cough No 252 27.0 207 27 .5 0.82 

Total 932 100 752 100 

Yes 193 20.7 117 15.6 

Fever No 740 79.3 635 84.4 0.007 

Total 933 100 752 100 
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In hajj season 1431 H (2010 
G), new instructions were re
leased from the Saudi Ministry 
of Health targeted international 
pilgrims from each country re
garding which vaccines to be 
received prior to Hajj; these 
are Meningococcal Meningitis, 
Seasonal Influenza (including 
H1N1) , Yellow Fever, and Po
liomyelitis vaccines. It is worth 
mentioning that some vaccines 
that are recommended for a 
particular country may not be 
recommended for others.3 

A large number of hajjis 
come from areas endemic 
for Meningococcal Meningi
tis , which may result in an in
creased risk of outbreaks. In 
order to prevent occurrence of 
these outbreaks, high vacci
nation coverage rates against 
meningococcal meningitis 
have to be maintained, in addi
tion to other preventive meas
ures. Vaccination coverage rate 
against Meningococcal Menin
gitis was lower than expected 
(63.6%), in comparison with 
previous similar studies, that 
reported 90%, 88%, 89.8% and 
84.4% in 1997, 1998,2002 and 
2007 respectively. 2·4•

5
•
6 

There was a reasonable in
crease of seasonal influenza 
vaccine coverage rate this year 
(52.4%), as a result of the pan
demic H1N1 virus and develop
ing of new influenza vaccine in
cluding this strain? However, the 
influenza vaccine remains a weak 
defender. A study conducted in 
2009 among French pilgrims 
showed that seasonal influenza 
vaccine did not significantly re
duce respiratory symptoms .1 

Eating from restaurants was 
significantly associated with 
food poisoning symptoms (ab
dominal pain and diarrhea) 
among pilgrims. The small 

number of restaurants in the 
area that provide food to a huge 
number of pilgrims within a 
limited area may cause food 
handlers to neglect hygiene and 
cook food inadequately. How
ever, it has been noticed that 
throughout the last couple of 
hajj seasons, a big decline in 
food poisoning outbreaks oc
curred.2 This decline coincides 
with the start of Hamlas (Hajj 
companies), which receive fees 
from pilgrims for food-provi
sion, that are monitored by the 
Saudi health authorities. Nearly 
half of the pilgrims in this study 
depended on Harnlas as a main 
source of food. 

Nearly one third of the pil
grims had one or more chronic 
diseases , mainly hypertension 
and diabetes . It is worth not
ing that in 2010, the prevalence 
of chronic diseases among pil
grims (27 .1 %) was higher than 
that reported in 2007 (25%), and 
double that of 2002 (13.2%). 
This dramatic increase reflects 
the global situation of rising 
chronic diseases . 

Cough and fever were the 
leading causes of morbidity 

among pilgrims, similar to the 
2002 study.2 

For a healthy Hajj environ
ment in the future it was rec
ommended to coordinate with 
health and hajj ministries of oth
er countries in order to initiate/ 
enhance the health education 
and hajj orientation programs 
for hajjis before they leave their 
home countries. The Saudi min
istry of health should also coor
dinate with other national min
istries of health to strengthen 
the weakening vaccination pro
gram against meningococcal 
meningitis, and ensure vaccina
tion of all hajjis at least 10 days 
before hajjis departure from 
their home countries. 
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Canned Food 1.8 55 98.2 56 FE* 0.49 
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Canned Food 0 0.0 56 1.0 56 FE':' 0.37 
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~------------- ~- -----

Pattern of diseases and preventive measures among 
domestic Hajjis from Riyadh, 1431 H. 

M ina is a holy place where more than 2 million hajjis 
camp for at least 3 days during the annual pilgrimage 
to Makkah (Hajj). The objective of this study was to 

assess the incidence of selected diseases and injuries among hajjis 
during Hajj season 1431 H and assess preventive measures prac
ticed by hajjis. A cohort study was conducted among hajjis from 
Riyadh using a standardized phone based questionnaire. A two stage 
sampling technique was used. 

Out of 1804 initial recruits, 
1507 individuals were enrolled 
into the study. Males comprised 
61.7% (male to female ratio 1.6: 1). 
Their mean age was 37.9 years 
(SD± 12.1, range 21-83). The 
main nationalities were Saudis and 
other Arabs (84.5%), while hajjis 
from South Asia, South East Asia, 
and Africa comprised 7 .4%, 4.9% 
and 3.2% respectively. Almost half 
the study population (49.5%) had 
a university and higher level of 
education, and occupations were 
reported as 31.4% unemployed, 
13.7% manual workers, 21.4 
employees, 21.3% professional, 
3.8% retired, 4.9% students, and 
3.5% self employed. 

All participants had been 
vaccinated for meningococcal 
meningitis. Some Hajjis had also 
received other vaccines (n=218); 
5.9% against Hepatitis A, 6.4% 
against Hepatitis B, and 94.4% 
for seasonal flu (categories not 
mutually exclusive). 

Modes of travel to Makkah 
were either by bus (50.6%), plane 
(20.2%),orcar(29.2%). The travel 
coordination services of a Hamla 
were utilized by nearly all Hajjis 
(95.7%). The average length of 
stay in Hajj was 7.04 (± 1.78) days 
and all but two hajjis were able to 
complete the Hajj. 

Symptoms of illness were 
reported by 825 (54.7%) of the 
returning Hajjis, 97% reported upper 
respiratory tract symptoms and 
9.3% reported diarrheal symptoms 
(not mutually exclusive). Of the 825 
hajjis, 51% reported contact with a 
person having similar symptoms 

and 43.2% had sought medical care 
at a health care facility. Trauma 
(e.g. cut wounds and contusions) 
was reported by 2.9%. 

Face masks were used by 851 
(56.5%) of participants. Of those, 
216 (25.4%) reported using it 
most of the time and 635 (74.6%) 
reported using it sometimes. Of the 
577 females in the study population, 
333 (57 .7%) reported wearing aface 
cover and 300 (90 .1%) reported 
wearing it most of the time. 

Food service was provided 
by the hamla for 73.6%; the rest 
reported consuming self cooked 
meals (8.4%) and food from street 
vendors ( 18.0%). Consumption 
of raw food or vegetables from 
any source was reported by 83 .9% 
and most used bottled water for 
drinking (88.9%). 

The services of a licensed 
barber were utilized by 392 
( 42.2%) of the 930 male 
participants. Unlicensed barbers 
(6%) and other hajjis (11.5%) 
were also utilized; 40.3% did not 
shave. Requests for a new shaving 
blade were made by 95.9%. 
Scalp wounds from shaving were 
reported by 13.5%. Only 1.2% of 
the Hajjis reported being involved 
in animal slaughter. 

A majority of hajjis reported 
washing their hands more than 5 
times per day (90.3%), and 45.5% 
used hand sanitizers. 

None of the females reported 
smoking, while 307males (33.3%) 
were smokers. Selected chronic 
diseases were reported by 278 
(18 .4%). Of those, diabetes was 
reported in 55.7%, hypertension 

in 60.7%, other cardiac disease 
(7 .5%), and bronchial asthma 
(11.5%) (Not mutually exclusive) . 
Exacerbation of chronic illness 
during hajj was reported in 28.4%. 
Among diabetic Hajjis; 32.3% 
had exacerbations, while 33.7% of 
hypertensive's had exacerbations. 
Hajjis who had a chronic disease 
were using their medications 
regularly (82.0% ); of those with 
a chronic disease, 89.2% reported 
that they had enough supply of 
their medications. (Table 1) 

Those under 40 years of age 
were more likely to develop an 
URTI (P=O .004). There was no 
significant influence of age on 
diarrheal diseases or trauma. 
Regarding educational level, no 
significant difference was found 
for URTI or trauma, but there was 
a statistically significant difference 
for diarrheal diseases (P=O .002). 
As for nationality, there was no 
significant difference regarding 
diarrheal diseases and trauma, but 
there was a statistically significant 
difference for URTI (P< 0.001). 

No statistical difference was 
found for use of facemask, but 
there was a statistically significant 
difference (P= 0.034) between 
those who used it most of the time 
and those who used it sometimes. 
No statistical difference for face 
cover use was found for URTI. 

No statistically significant 
findings were identified for food 
or water source and eating raw 
vegetables as risk factors for 
diarrheal illnesses. No statistical 
difference for use of hand sanitizer 
or frequency of hand washing 
was found for URTI or diarrheal 
diseases. 

-Reported by: Dr. Fahad S. Al
Jasser, Dr. Abdullah Al-Zahrani, 
Dr. Ibrahim Kabbash (Field Epi
demiology Training Program). 

Editorial notes: Acute res
piratory tract infections, diarrheal 
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diseases and injuries are a group of 
health conditions occurring world
wide throughout the year and are 
not limited to any specific age, 
gender, or nationality. Several fac
tors contribute to the wide spread 
of URTis including direct contact 
with an affected person, change in 
climate , and crowded places; while 
all of these contributing factors are 
ominously present in Hajj .1 

In the present study, the 
majority of symptoms reported by 

encountered to complete the hajj 
rituals. The problem is further 
compounded by the fact that URTI, 
being communicable diseases 
with high secondary attack rates, 
have a great potential of spread 
among susceptible populations of 
home towns of returning hajjis. 
This study also showed the need 
for studying the burden of illness 
on the community due secondary 
waves of URTI among non-Hajjis 
exposed to infected hajjis.2 

hajjis after returning home were The main question is how to 
related to URTI. Crowdedness prevent the occurrence of this 
during Hajj is a major risk factor. heavy burden of URTI. Given 
This high incidence, even with the circumstances of Hajj, it is 
low severity as indicated by low impossible to control the issue of 
hospital admission rate, reveals crowding and exposure to contacts . 
a high burden of disease. A large The remaining alternates are 
proportion of cases developed personal protective measures, such 
the sickness even before they as vaccination, chemoprophylaxis 
had left Makkah , demonstrating and use of facemask . Keeping 
the difficulty hajjis may have in view the varied etiology of 

Table 1 : Use of preventive measures among domestic hajjis from Riyadh. 

Preventive measures No. % 

Face mask: (n= 1507) 
Most of the time 216 14.3 
Sometimes 368 24.5 
Occasionally 267 17.7 
Never 656 43.5 

Face cover : (n=577) 
Most of the time 300 52.0 
Sometimes 25 4.3 
Occasionally 8 1.4 
Never 244 42.3 

Eat usually: (n= 1507) 
Street vendor 272 18.0 
Hamla 1109 73.6 
Self cooked food 126 8.4 

Eat raw food/vegetables: (n= 1507) 1265 83.9 
Shaved head: (n= 930) 

Licensed barber 392 42.2 
Unlicensed barber 56 6.0 
Another Hajji 107 11.5 
Did not shave 375 40.3 

Ask for new blade: (n= 555) 532 95.9 
Scalp wounds: (n= 555) 126 13.5 
Animal slaughter: (n= 930) 11 1.2 
Hand washing: (n= 1507) 

Less than 5 times/day 146 9.7 
More than 5 times/day 1361 90.3 

Using hand sanitizer: (n= 1507) 686 45.5 
Source of drinking water: (n= 1507) 

Bottled water 1340 88.9 
Shared water 41 2.7 
Public water 334 22.2 

Smoking: (n= 1507) 307 20.4 
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URTI, including both viruses 
and bacteria, the use of vaccines 
against one or multiple organisms 
does not appear to be rational.3 

Facemask has turned out to 
be the most important practical 
protective factor, and their regular 
use has shown a decrease in the URTI 
incidence. The use of facemasks 
has been advocated to protect from 
inhalation of aerosols containing 
organic and inorganic particulates .4 

While comparing the results 
of our studies with previous 
behavioral risk factor studies 
conducted in 1998, 2002 and 
2006,5-7 improvements were 
noticed in some behavioral aspects , 
such as the rise in proportion of 
hajjis for whom Hamla was the 
main source of cooked food , for 
whom sealed plastic bottles were 
the main source of drinking water, 
those who got their hair cut by 
professional barbers, those who 
used a face mask, those who 
had received both influenza and 
Hepatitis A vaccination coverage; 
and a decline in the proportion 
suffering from injuries. 

The MOH URTI surveillance 
system needs to be enhanced 
because of the high incidence and 
the burden URTI has on the health 
system both in Hajj areas and in 
the city. A surveillance system 
should also be in place for the 
URTI secondary wave back in the 
cities where the hajjis came from. 
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Selected notifiable diseases by region Oct. - Dec. 2011 

:I: > s: ._ s: 0 m "' G) 
::0 ::;- rj &; z > G) -j 

"' CD "' "' "' :I: > Ill ._ 
Ill [ 0 0 .:.;:· ,.. c. c. rj UJ UJ "' ;!?: ;;;· :I: ::r ;;:;· .!!. I "' Q ::1 

~- 0" ~ ~ "' ,.. c. :;- UJ ~ UJ ::r c: "' "' iil ::r 0 -c. ::;; & a c: 
"' "' "' 3" "' "' ,.. 3 ::1 "' 5. c. ::r ::r ::r ::1 a ::1 r-::r 2!.. "' :;· 

Measles 1 1 0 1 1 1 2 0 0 16 0 0 0 0 1 0 0 0 0 0 24 

Mumps 2 0 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 

Rubella 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Varicella 440 227 228 209 278 479 454 181 148 689 53 14 56 185 47 54 7 76 49 129 4003 

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 4 3 0 12 2 5 0 0 1 0 5 1 1 0 0 0 0 1 63 

Hepatitis B 228 0 277 93 31 53 121 3 1 103 7 24 5 12 19 5 2 10 1 25 1020 

Hepatitis C 124 0 233 34 13 17 71 5 0 44 4 9 1 2 2 0 0 15 2 18 594 

Hepatitis unspecified 2 0 2 0 0 0 0 0 0 15 0 0 0 0 3 0 0 0 0 0 22 

Hepatitis A 8 3 22 11 0 6 7 1 1 22 0 0 1 0 4 5 0 0 0 0 91 

Typhoid & paratyphoid 0 1 19 44 1 4 6 8 1 0 0 1 0 0 1 0 0 0 1 0 87 

Amoebic dysentery 3 0 215 13 48 2 120 26 1 64 16 0 0 0 0 0 0 0 1 0 509 

Shigellosis 3 0 0 0 0 0 1 2 1 0 0 0 0 0 0 2 0 0 0 0 9 

Salmonelosis 132 8 55 0 0 3 135 16 1 3 0 0 0 0 0 4 0 0 0 2 359 

Brucellosis 99 4 22 55 34 127 37 2 59 175 9 5 38 17 14 24 0 1 2 0 724 

Dengue Fever 0 78 119 0 0 0 0 0 0 0 0 0 0 0 18 0 0 0 0 0 215 

Alkhorma 0 4 6 0 0 0 0 0 0 0 0 0 0 0 0 27 0 0 0 0 37 

Comparisons of selected notifiable diseases, Oct. · Dec. 2010-2611 

0 0 (") ._ ._ 
0 I !l !l ::r "' "' !l "' ::1 ::1 

DISEASE ' ::1 ' ' DISEASE ' c c cc c c c 
CD CD CD CD CD CD 
n n n n n 

2011 2010 % 2011 2010 2011 
Cholera 1 1 0 1 4 Meningitis mening. 0 

Diphtheria 0 0 0 0 0 Meningitis other 63 

Pertussis 1 0 100 17 0 Hepatitis B 1020 

Tetanus,neonat 4 3 33 8 4 Hepatitis C 594 

Tetanus,other 3 2 50 12 6 Hepatitis unspecified 22 

Measles 24 125 -81 349 336 Hepatitis A 91 

Mumps 5 12 -58 32 60 Typhoid & paratyphoid 87 

Rubella 0 0 0 0 35 Amoebic dysentery 509 
r 

Varicella 4003 3277 22 19469 18118 Shigellosis 9 

Dengue Fever 215 191 13 3166 3377 Salmonelosis 359 

Alkhorma 37 35 6 93 81 Brucellosis 724 

Disease of low frequency : Oct- Dec 2011 
* Yellow fever, Plaque , Poliomyelitis , Rabies , Diphtheria , Rubella : No Cases 
* Pertussis :1 Case ( Madinah) 
* Neonatal Tetanus :4 Cases ( Makka) 
* Ecchinoccocosis : 1 Case (Eastern) 

0 (") 

I 
._ ._ 

!l ::r "' "' "' ::1 ::1 

' ::1 ' c cc c c 
CD CD CD CD 
n n n 

2010 % 2011 2010 
0 0 6 3 

76 -17 261 272 

1255 -19 4494 4967 

656 -9 2328 2498 

21 5 85 83 

148 -39 321 621 

96 -9 292 321 

974 -48 1985 3198 

31 -71 54 102 

395 -9 1394 1432 

851 -15 3942 4460 


