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Hajj Pilgrims’ 
Knowledge about 
Acute Respiratory 

Infections
To the Editor: Hajj pilgrimage 

is a yearly event in which >2 million 
Muslims from around the world gath-
er in Mecca, Saudi Arabia. Such high 
density of crowding presents a risk 
for local outbreaks and for worldwide 
spread of infectious agents. Acute re-
spiratory infection (ARI) is the lead-
ing cause of admission to Saudi hos-
pitals during the Hajj (1). In Marseille, 
France, after administration of sys-
tematic questionnaires, we recorded 
attack rates of ARI up to 60% in co-
horts of returned Hajj pilgrims in 2006 
(2). This potential risk is of particu-
lar concern because of the infl uenza 
A pandemic (H1N1) 2009 virus (3). 
ARI transmission can be effi ciently 
reduced by simple, low-cost physical 
measures, including use of face masks 
and hand hygiene. Awareness and ac-
ceptability of these measures among 
pilgrims, however, are limited (4).

We conducted a knowledge, at-
titudes, and practices survey that 
addressed these issues among Hajj 
pilgrims departing from Marseille 
during October and November 2008, 
several months before the outbreak 
of pandemic (H1N1) 2009 virus. A 
total of 528 persons (290 males, 238 
females) who attended a pre-Hajj 
meningococcal vaccination campaign 
were invited to participate in a face-

to-face interview during which they 
completed our questionnaire. We 
achieved a 100% response rate. Mean 
age of participants was 61 years 
(range 18–94 years). Most pilgrims 
were born in North Africa (92%), had 
education above a primary certifi cate 
(81%), were unemployed (56% of 
persons <65 years of age), and were 
traveling to Saudi Arabia for the fi rst 
time (78%). Ten percent had chronic 
pulmonary disease.

We assessed knowledge of ARI 
using 18 questions about symptoms 
and sources of contamination. Knowl-
edge questions were scored 1 for the 
correct answer and 0 for incorrect 
or “don’t know” answers. Overall, 
the score of true responses was only 
26% (interquartile range [IQR] 21%–
37%). Scores were higher for respon-
dents <65 years of age (32% [IQR 
21%–42%] vs. 26% [IQR 16%–32%], 
p<0.00001 by Kruskal-Wallis test). 
Scores were also higher for female pil-
grims (32% [IQR 21%–37%] vs. 26% 
[IQR 21%–37%, p = 0.01). No other 
demographic or health factor had sig-
nifi cant infl uence.

Respondents believed the follow-
ing were sources of contamination 
for ARI: sneeze and cough products 
(58.1%), dirty hands (43.9%), con-
tact with ill persons (40.5%), saliva 
(17.2%), promiscuity (17.0%), food 
(12.1%), drink (9.1%), air condition-
ing (3.4%), and contact with animals 
(0.4%); 16.7% had no knowledge 
about ARI sources. When asked about 
their perceived risk of acquiring ARI 

during the pilgrimage and contaminat-
ing their relatives on returning home, 
26% of respondents perceived no or lit-
tle risk, 20% perceived some risk, and 
37% perceived important risk; 17% 
did not know. Surveyed pilgrims knew 
the following were symptoms of ARI: 
cough (64.4% of respondents), dysp-
nea (45.1%), fatigue (33.3%); expec-
toration (21.0%), fever (15.2%), rhini-
tis (8.7%), nasal obstruction (4.0%), 
and headache and sneeze (3.8% each); 
14.4% of pilgrims surveyed did not 
know any ARI symptoms. Less than 
50% of respondents were aware of 
social distancing, curative treatment, 
and use of a face mask as precautions 
to reduce the spread of ARI agents 
(Table). However, when informed 
about the effectiveness of those pre-
vention measures, most pilgrims were 
willing to wear a mask (92%), fre-
quently wash their hands (98%), use 
hand disinfectants (89%), and use dis-
posable handkerchiefs (97%) (Table).

Saudi health authorities recom-
mend use of surgical face masks (5); 
however, data confl ict about the pro-
tective effect of such masks during the 
pilgrimage (5,6). Use of face masks 
varies according to the origin of Hajj 
pilgrims; in 1 study, only 15% of 
pilgrims from the Middle East, 17% 
from Europe and the United States, 
and 45% from Southeast Asia used 
a mask (4). Promotion and distribu-
tion of free masks increased their use 
from 34% to 81% in another cohort of 
Saudi pilgrims (6). National Health 
Service for England does not advise 
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Table. Knowledge and acceptability of precautions against acute respiratory tract infections in French Hajj pilgrims, October–
November 2008 

Knowledge about prevention measure 
Precaution Use for self-protection, % Use for community protection, % 

Acceptability of 
prevention measure, % 

Use of face mask 41.3 24.6 91.7
Hand washing 9.8 6.4 92.8
Use of hand disinfectant 2.8 1.9 98.1
Use of disposable handkerchief – 1.1 96.8
Social distancing 48.7 57.4 62.5
Contact avoidance 47.0 54.7 62.1
Preventive treatment 14.6 – –
Preventive vaccination 16.9 – 94.7
Curative treatment – 46.2 97.7
No idea 11.2 7.8 –
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the use of masks, considering compli-
ance with this advice unlikely because 
many Muslims believe that covering 
the face during the Hajj is prohibited 
and because masks need to be of high 
quality and changed at least every 6 
hours to remain effective (7). Recent 
studies demonstrated that surgical and 
N95 masks were equally effective in 
preventing spread of PCR-detectable 
infl uenza virus when used by infected 
patients. These masks also were po-
tentially effective at preventing respi-
ratory virus acquisition by household 
contacts of infected persons when 
worn by healthy persons. However, 
effectiveness depended largely on ad-
herence to mask use (8,9).

Maintenance of good hand hy-
giene is also effective in reducing 
spread of respiratory infection. The 
World Muslim League has issued a 
fatwa allowing use of alcohol-based 
hand-rubs on skin as a disinfectant 
(10).

The demonstration of high ac-
ceptability of simple physical mea-
sures to prevent ARI encourages the 
education of pilgrims during the pre-
travel encounter. The results also sup-
port conclusion that masks, hand-rubs, 
and disposable handkerchiefs should 
be provided to pilgrims, along with 
strong advice about the risk for ARI, 
to increase adherence to prevention 
measures.
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Persistent 
Extended-Spectrum 

β-Lactamase 
Urinary Tract 

Infection
To the Editor: Uncomplicated 

urinary tract infections (UTIs) in oth-
erwise healthy adults are usually treat-
ed empirically because the causative 
microbe is highly predictable: 80%–
90% are caused by Escherichia coli. 
In addition, short courses of therapy 
(1 day or 3 days) are usually complet-
ed before laboratory results become 
available. In the past decade, reports 
of community-acquired, extended-
spectrum β-lactamase (ESBL)–pro-
ducing E. coli isolates have increased 
worldwide, but they are still uncom-
mon in the United States (1), where re-
ported cases are generally associated 
with hospitals. An early report of true 
community-acquired ESBL-producing 
E. coli infections in the United States 
was published in 2007 (2). We report 
a case of community-acquired lower 
UTI caused by ESBL-producing and 
multidrug resistant E. coli in an oth-
erwise healthy college-aged woman 
who had no hospital exposure. De-
spite proper treatment, her infection 
persisted subclinically and symptoms 
recurred 2 months later.

The patient was an afebrile 24-
year-old female college student who 
had visited her university health ser-
vice, where she was recruited into a 
clinical trial investigating the effects 
of cranberry juice on UTIs. Inclusion 
in the study required that participants 
have UTI signs and symptoms, posi-
tive urine culture, and physician diag-
nosis. Participants provided self-col-
lected vaginal, rectal, and midstream 
urine specimens at the time of enroll-
ment and at 3- and 6-month follow-up 
or UTI recurrence. Study protocol was 
approved by the University of Michi-
gan Institutional Review Board.

E. coli was isolated from all 
specimens collected from the patient 
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