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Staphylococcus aureus 
Food Poisoning Outbreak in 
AI-Madinah AI-Monawarah, 
March 2003. 

On Saturday I st March 2003, a large number of Iranian Hajjis presented to sev­
eral hospitals in Al Madinah AI, Monawarah; King Fahad hospital, Al Ansar, Al 
Miqat, Ahud hospital, other private hospitals in addition to the Iranian Medical 
mission. They were complaining of vomiting, nausea, abdominal pain and diar­
rhea after eating food prepared in the kitchen of their Hamla's food supplier. All 
the patients gave history of eating food prepared by "AI-Dakheel Catering" in AI­
Madinah. A team from the Field Epidemiology Training program (FETP) was 
assigned to investigate this outbreak. The aim of this study was to determine the 
size, severity and extent of the outbreak, to determine its source, and to place 
recommendations that may prevent similar outbreaks in future . ' 

Medical records of the affected individuals in the hospitals and the Iranian 
medical mission were reviewed. A questionnaire was developed and translated to 
Persian. It covered demographic information, signs and symptoms, time of symp­
tom development, treatment, whether admitted into hospital and date. of discharge 
if admitted, type of food eaten, date and time of eating the food, and amount. 
Laboratory results of samples collected from patients and kitchen workers' includ­
ing samples from vomitus, rectal, throat and nasal swabs, stool, and specimens 
from the remnant food were obtained. There were 492 cases identified. 

A case control study was conducted. A case was defined as any person who ate 
lunch food supplied by "AI-Dakheel Catering" on Saturday March I, 2003 and 
developed one or more of the following symptoms: nausea, vomiting, abdominal 
pain, and diarrhea. It was not possible to interview all the Iranian Hajjis who ate 
from that lunch food on Saturday, March I, 2003, since many had already left 
back to their country. Therefore not all the cases reported were interviewed. It 
was possible to identify a number of Hajjis who had eaten from the same kitchen 
on the same day and had not complained of any symptoms, and these were con­
sidered controls. A case to control ratio of I: 1 was chosen. 

(Continued on page 10) 

INDEX 

StaphylocOccus aureus food poisoning in AI-Madin~h 
AI-M~na.)N:ara, ..• Mclrch 2003, cont ....................................... 1 0 
EvaluatiOn of MdbiJe Health Education Program of 
NiOH .. KS~~n Makl<5lh an~ Arafat during Hajj 1423 H ... : . \~1 
Sev~re Acute ·RespiratorY Syndrome (SARS): Is the threat 
rea:'I:I,Y . o,v:,~.r? ~. " ' ,' >. " ...... . ...... •.• s" " '11 •• • •• .•••••••••••••••••••••• ... e"s •• II! • .••••••• " • . :-.;'.:l 1. '2· 
SEBAra6 icRag e.: ............... '~."" ............. :\ ................. ; ........ 1! i, '. 
Cal:e:nda"r ................. .......................... ":-:-:." ..... ,,." ........... iI •••••••••••••• · • • ..• ".".· ~ :~ .~.·. 1 ·5 ·:~: 
Notifi'~Je . Dise.~se ~~ports ............................................. h .~ •. ~\i 



Staphylococcus aureus Food Poisoning Outbreak in 
AI-Madinah AI-Monawarah, cont .... 

(Continued from page 9) 

A total of 414 persons were inter­
viewed, 207 cases and 207 controls. 
All cases were Iranian, with ages 
ranging from 25-81 years; 122 
(58.9"10) were males. From the total 
number of the cases, 197 (95%) com­
plained of vomiting, 163 (78.7%) 
abdominal pain, 156 (75.4%) nausea, 
and 56 (27%) diarrhea. Four food 
items were eaten: Rice (Attack rate 
(AR) 99.5%, Odd's Ratio (OR) 
10506), Chicken (AR 99.5%, OR cx:J), 
Bread (AR 2.40/0, OR 0), and Yoghurt 
(AR 17.40/0, OR 0). Only 13 (6.3%) 
cases were admitted to hospital. All 
remaining cases had received treat­
ment at the accident and emergency 
departments, and recovered from 
symptoms within 24 hours. 

It was not possible to interview the 
chefs or the assistants since they had 
already left. However, according to 
one of the kitchen administrators, 
preparation of the lunch food went 
through several steps. The kitchen 
workers took out the frozen chicken at 
4:00 pm the previous afternoon and 
left it to thaw until 10:00 pm. After 
that, they cut it and kept in refrigera­
tors. Actual cooking of the rice and 
chicken began at 1:00 am. The proc­
ess of cooking ends at 'about 5:00 am. 
At 6:00 am the cooked food is placed 
in special heaters, each with a capac­
ity of 290-300 meals, which are trans­
ported in special trucks to the hotels 
where the Hajjis are staying. The 
kitchen is about 4 krn away from the 
hotels. Each Harn1a leader receives 
one heater according to the number of 
Raijis in his group. The heater is con­
nected to the electricity to maintain a 
temperature of 80°C. The group 
leader and his assistants serve the 
lunch at 1:00 pm. The bread and yo­
ghurt are supplied from the local mar­
ket. That day, the kitchen prepared 
lunch for 9600 haijis. 

The outbreak started on the evening 
of Saturday March 1, 2003. The time 
interval between food consumption 
and appearance of symptoms ranged 
from 3 to 7 hours with a median of 4 
hours. The rice and the chicken were 
the implicated food items (OR 10506 
and cx:J respectively, P value < 0.005). 

Staphylococcus aureus was isolated 
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from the nasal and throat swabs of 
two workers and from the stool cul­
tures of 13 of the workers responsible 
for food preparation. It was also iso­
lated from the vomitus of 10 cases. 
The bacteria was also found in the 
food rernitants specimens (23 speci­
mens from the chicken and 9 from the 
rice) taken in the hotels when the out­
break started. Serotyping of the bacte­
ria was not done. 

- Reported By: Dr. Yaqoub Salem 
AIMaghderi, Dr. Mohammed A. AI­
Mazroa {Field Epidemiology Training 
Program}. 

Editorial notes: Bacterial food poi­
soning results from consuming food 
contaminated with bacteria or its tox­
ins. Two types of bacterial food poi­
soning are recognized; the infective 
type, which results from ingestion of 
food contaminated with large num­
bers of bacteria; and the toxic type, 
which results from ingestion of food 
contaminated with preformed toxins.! 

Staphylococcal food poisoning is 
caused by ingestion of food that con­
tains preformed toxins.l Staphylococ­
cus aureus are gram-positive cocci, 
that grow in clusters, aerobically and 
anaerobically, at an optimum tem­
perature of 37°C, and are readily 
killed by temperature above 55°C. 
People may harbor the organism ei­
ther persistently or intermittently, and 

---' about 25% of populations are carriers. 
Foods are easily contaminated by 
staphylococci from infected skin and 
other septic lesions such as boils, cuts 
and bums. Cold foods, much handled 
during preparation, are the most com­
mon vehicles of infection? The en­
terotoxin is produced in food before it 
is consumed, hence the incubation 
period is very short (30 minutes to 8 
hours), usually 2-4 hours after con­
suming contaminated food? Epidem­
ics of food borne staphylococcal gas­
troenteritis occur worldwide. The 
highest incidence is in areas where 
personal hygiene is suboptimal and 
people are crowded. 3 

Epidemiological evidence in this 
investigation showed that chicken and 
rice was the most likely vehicle of 
transmission and staph. aureus caused 
this outbreak. The symptoms and their 
time of onset are consistent with 
staph. aureus outbreaks.4 Improper 
food-handling practices contributed to 
the development of this outbreak. 

It was recommended that workers 
who handle food must be trained on 
safe food preparation practices before 
issuance of the health certificate from 
the concerned authorities, supervisory 
personnel should be educated on the 
need to monitor food handlers for skin 
lesions and sources of contaminatioIL 

(Continued on page 13) 
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Evaluationgf Mpbile liealt~ EdQ9atipnF!~p.g,..Pl of.MQ"· 
KSA in Makkah and Arafatduring Hajj 1423H(2003 G) 

During Hajj season the Ministry of 
Health (MOil) adopts a nnmber of 
measures for health education (HE) of 
hajjis. One of the important HE meth­
ods used to deliver information to 
hajjis is through mobile health teams; 
specially equipped vehicles that move 
around the Holy sites delivering HE 
messages in multiple languages to 
hajjis in crowded locations and at 
places where they gather. This pr0-
gram was started in 1406 H. The 0b­
jectives of this study were to eYaloate 
the Mobile HE Program of MOH 0p­
erating in Makkah and Amf3t during 
Hajj 1423, and to determine the fac­
tors that affect reception of HE mes­
sages by,hajjis through this system. 

This was a cross sectional study of 
the mobile HE teams working in 
Makkah and Arafai during 1423 Hajj 
season, and hajjis in the vicinity of 
these teams. All mobile HE sessions 
conducted in Makkah and Amf3t ftom 
4-9th of Dhul-Hijjah were included in 
the study. A questionnaire was de­
signed to Collect information from the 
HE team and another to collect infor­
mation ftom hajjees. A team from the 
FE'IP joined the mobile team. 

As a rule. four cars that include four 
teams (of two members each) are des­
ignated for the mobile HE canpign 
However. due to alItain adminiSha­
live reasons, only two teams had been 
opending during 4-611211423 H and 
one team from 7-9/1211423 H. A car 
was designated for each team; 
equipped with two speakers, one cas­
sette player and flashing ligbIs. TIle 
MOO emblem was present m both 
cars, which were provided with cas­
settes that had reconIed 1IIP.SS8ga in 
13 languages: AIabic. Fogtish, 
French, Urdu, Persian, Indonesiao. 
Malaysian, 1'u1tisb. Lbinesc, Russia, 
Swahili, Hausa, and Uzbek.. 1be re­
corder and speakers and the quality of 
the bmadcasted sound was eu:e11ent 
in both teams. However, there were 
no maps of Makbh or AIafid: avail­
able with either team. AD of the team 
members were males of Saudi nati0n­
ality, and their educatlm leyd was 
secondary school excqJt for ODe uni­
versity graduate. 

Thirteen mobile HE sessiODS were 
observed. The cIoratiao. of each scs-

Saudi Epidemiology Bulletin, Vol 10, No.2, 2003 

sion was over 1 hour; 8 (61.5%) scs- of tmffic diversions during Hajj, and 
sions took place in the morning and 5 unavailability of a map of the region. 
(38.5%) in the evening. Aa:ess to the The most common nationality of 
location of sessions was difficult in 4 hajjis present around the HE session 
(30J~°A.) sessions, medimn in 6 locations was Egyptians in 2 (15.4%), 
(46.1%) and easy in 3 (23.1%). Noise Pakistanis '7 (53.8%), TuIkish 2 
level was very high in 1 (1.7%) scs- (15.4%) and Iranians 2 (15.4%). 
sioo, medimn in 5 (38.5%) and low in Information on Hajjis and their per-
7 (53.9%). Attention of Iugjis towaIds ception of the mobile HE messages 
the broadcasted messages was good in was abstracted from 1252 valid ques-
8 (61.5%) sessions, fair in 2 (15.4%) tionnaires; 1052 (84%) from Makkah 
and poor in 3 (23.1%). The team dis- and 200 (16%) from Arnfat The mean 
triboted brochures and leaflets in 5 age of respondents was 40.9 years 
(38.5%) sessions. 1be nmober of haj- (r.mge 9-90). and 1126 (89.9%) of 
jis in a SO-meter radius around the site them were males. They were from 51 
of~ session was < 100 in 2 (15.4%), countries. classified into seven 
100-500 in 10 (76.9%), and 500-1000 groups; 43 (3.4%) from Gulf Coon-
in 1 (1.7%). Dming each session HE tries, 526 (42%) other Arab countries, 
messages were broadcast in several 327 (26.1%) Indian Subcontinent, 108 
languages; Arabic in 11, FngIish 6, (8.6%) South East Asians, 60 (4.8%) 
French 2, Urdu 8, Persian 10. Indone- Iraniaos, 24 (1.9%) from Sub-SahaIan 
sian 6, Malaysian 5, Tmkish 7, Chi- Africa and 110 (8.8%) from Europe, 
nese 1, Russian 2, Swahili 1, Hausa 1 AustmJia and USA. Their first Jan-
and Uzbek 1. Despite the teams' ef- guage was Ambic in 574 (45.8%), 
forts to access different locations. it Urdu 216 (17.3%), Indonesian 102 
was somewhat difIicuIt to reach aU (8.1%), Toddsh 76 (6.1%), Persian 62 
desired areas, doe to the large number (Continued on page J 5) 

Table 1: Observer assessment of the mobile HE session, haii1423 H 

;Sessioo properties 
....••.•. ···;.· •• h.fn} ... ;···· ••.....•. 

ScBoos % Hajjis % 
(N=13) . (N=1252) 

8 615 148 59.8 

5 38.5 S04 403 

4 30.8 256 20.4 

6 46.2 . 754 60.2 

3 23.1 242 193 

1 1.7 76 6.1 

5 38.5 531 42.4 

7 53.9 645 515 

8 615 745 595 

2 15.4 341 27.2 

3 23.1 166 133 .... 

~Cs·· 
I ······ . 

5 38.5 514 41.1 

r .... 8 61.5 738 58.9 

>100 2 15.4 63 5 

JOO-5OO 10 76.9 1143 913 

>500 1 7.7 46 3.7 

Excellent 1 >-53.9 639 51 

Good 3 23.1 447 35.7 

2 15.4 90 7.2 

1 7.7 16 6.1 
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Severe Acute Respiratory Syndrome (SARS): Is the 
threat really over? 
On 15th of March, 2003, the World 

Health Organization (WHO) issued a 
rnre travel advisory on a new disease 
named as "Severe Acute Respiratory 
Syndrome (SARS)", declaring it "a 
worldwide health threat", advising 
airlines that if Ii passenger or crew 
member met the SARS criteria, the 
aircraft should alert the destination 
airport, and on arrival the sick passen­
ger should be referred to airport 
health authorities for assessment and 
management. 1 Although the main fo­
cus of illness was China and other 
Far-Eastern countries, however, cases 
were reported from all over the world, 
legitimizing such a global warning. 
After the recommendations, all coun­
tries with local transmission or im­
ported cases were able to either pre­
vent further transmissjon or keep the 
number of additional cases low 
through immediate isolation, strict 
infection control, and vigorous con­
tact tracing. On the 5th of July 2003, 
WHO announced that all known 
chains of person-to-person transmis­
sion of the SARS virus had been bro­
ken and the world could have a sigh 
of relief, at least for the timebeing.2 

However, the question remains 
whether this is really the end of 
SARS? Or is there a possibility for the 
disease to resurface? 

SARS is caused by a new coronavi­
rus, SARS-CoV, of the Coronaviridae 
family , an enveloped positive 
stranded RNA virus, with a high rate 
of genetic mutation.3 In the absence of 
any specific evidence for the exis­
tence of animal or other environ­
mental reservoir, the sole transmission 
of SARS is attributed to human to 
human.4 The primary mode of trans­
mission appears to be droplet infec­
tion through close person-to-person 
contact or direct contact with infec­
tious material of a SARS patient. Its 
incubation period ranges between 2 to 
10 days (average 2-7 daYS).4 

Keeping in view the seriousness of 
illness, a highly sensitive case defini­
tion was adopted for surveillance. A 
suspect case was defined as a person 
presenting after 1 November 2002, 
with history of high fever (>38°C) 
and cough or breathing difficulty and 
one or more of the following expo-
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sures during the 10 days prior to onset 
of symptoms (a) close contact with a 
person who is a suspect or probable 
case; (b) history of travel to an area 
with recent local transmission; (c) 
residing in an area with recent local 
transmission. A probable case was 
defined as a suspect case with one or 
more of following (a) radiographic 
evidence of infiltrates consistent with 
pneumonia or respiratory distress syn­
drome on chest X -ray; (b) positive for 
SARS coronavirus by one or more 
assays; (c) have autopsy findings con­
sistent with the pathology of RDS 
without an identifiable cause.5 In May 
2003, WHO declared an overall esti­
mate of case fatality of 14-15%. The 
case fatality ratio was estimated to be 
under 1 % in persons aged 24 years or 
younger, 6% in persons aged 25-44 
years, 15% in persons aged 45-64 
years, and over 50% in persons aged 
6; years and older. However, on the 
basis of all the cases reported by the 
end of June 2003, an overall case fa­
tality ratio of 9.6% was calculated.6 

Even though high cure rates have 
been demonstrated with a treatment 
regimen including antibacterials 
(levofloxacinlclarithromycin), antivi-

rals (ribavarin) and methyl­
prednisolone in a small group of pa­
tients, the mainstay of treatment is 
non-specific supportive management 
as a case of atypical pneumonia.7 

It is now known that the first cases 
of SARS appeared in Guangdong 
province of China in mid-November 
2002. However, the first report by the 
Govenunent of China to WHO was 
on 11-2-2003, with 305 cases of 
atypical pneumonia, negative for In­
fluenza virus, and 5 deaths. Around 
30% of cases had occurred in health 
care workers.8 Initially, the outbreak 
was confused with Influenza A 
(H5Nl). By the time disease was rec­
ognized as SARS, it had already 
spread from Guangdong to Hong 
Kong and from there to Canada, Viet­
nam, Singapore and Germany. The 
main international transmission was 
along air travel routes, which insti­
gated the WHO to issue the global 
travel advisory. On the 2nd of April 
2003, the WHO recommended that 
persons traveling to Hong Kong and 
Guangdong province consider post­
poning all but essential travel until 
further notice, the most stringent 

(Continued on page 13) 

Fig. I: Epidemic Curve of Probable cases of SARS 
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Severe Acute Respiratory Syndrome (SARS): Is the 
threat really over?, cont .... 

(Continued from page 12) 

travel advisory by WHO in its 55-year 
history. Later it was expanded to other 
countries, depending on the evidence 
of local transmission. 8 Initially, China 
was slow to report cases, but later on 
developed an efficient system of re­
porting and response, with high politi­
cal commitment and community in­
volvement. 

After the global alert, only 1 major 
outbreak occurred despite initial ex­
ported cases to a total of 32 coun­
tries .8 The outbreak which started in 
Mid November, 2002, has apparently 
terminated with the last case occur­
ring on 1 t h June, 2003 (Fig. 1). As of 
the 4th of July, a total of 8439 cases of 
SARS had been reported from these 
32 countries. The' highest numbers 
were reported from China Mainland 
(5327), Hong Kong special adminis­
trative area (1755), Taiwan (674), 
Canada (251), Singapore (206), USA 
(73) and Vietnam (63). Outside China 
and the Far East, Canada was the only 
country with local transmission of the 
disease. The last probable case was 
reported from Canada on 27th of June, 
which had a date of onset of lth 
June. 7 In the GCC countries only one 
probable case was reported from Ku­
wait on 9th of April, while no probable 
case was reported in the Kingdom of 
Saudi Arabia despite active surveil­
lance in all its airports. 7 

SARS has adversely affected the 
economies of East Asian countries 
and Canada through effects on tour­
ism, travel, health and trade. Despite 
certain uncertainties, the World Bank 
has estimated a direct impact effect of 
0.4-0.5% of GDP, with multiplier 
effects on employment and consumer 
and investment confidence bringing 
the estimated cost of SARS in the 
range of $20-25 billion in East Asian 
countries, with the maximum cost for 
China and Hong Kong. 8 

Regarding disease etiology and 
transmission, a lot of epidemiological 
work needs to be done. However, we 
should learn a few lessons from the 
SARS epidemic ;4,8 

• Infectious diseases do not respect 
international borders and an infectious 
disease in one country is a threat to all 
• Health information and travel guid-
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ance can contain the international 
spread of an infectious disease 
• Experts in laboratory, epidemiology 
and patient care can work together, as 
the world's public health systems 
have demonstrated their capacity to 
move quickly into a phase of high 
alert to achieve disease containment 
and control 
• Emerging infections can be con­
tained with high level government 
commitment and international coop­
eration through adoption of old time­
honored methods of isolation, contact 
tracing and follow-up, quarantine and 
restriction. 
• Emerging infectious disease out­
breaks often have an unnecessary 
negative economic impact on tourism, 
travel and trade 
• Infectious disease outbreaks reveal 
weaknesses in public health infra­
structure, which if positively re­
sponded to should help in strengthen­
ing the system 
• Finally and perhaps most impor­
tantly, SARS has underscored the 
importance of immediate and full 
disclosure of cases of any disease 
with the potential for international 
spread. 

Today we can not be sure whether 
SARS will reemerge, but we can be 
confident that if it does we will be 
better prepared to handle it more effi­
ciently with minimal damage, pro­
vided we do not lower our guards. 

- Author. Dr. Abdul Jamil Choudhry 
(Field Epidemiology Training Pro­
gram). 
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(5%), French 31 (2 .5%), English 17 
(1.4%) and other languages 126 
(10.1%). Among 1205 respondents 
who answered the question on 
whether they wanted to hear the HE 
messages 1136 (90.7%) declared they 
wanted to hear them, 52 (4.2%) were 
not interested in hearing them, and 17 
(1.4%) did not want to hear them. 669 
(53.4%) had heard the HE messages 
previously, 468 (37.4%) had not, and 
56 (4.5%) did not remember. Regard­
ing their opinion on this method of 
delivering HE 1071 (85.5%) of 1188 
respondents thought it was good, 86 
(6.9%) somewhat useful, and 31 
(2.5%) not useful. 

There was no difference between 
males and females in their willingness 
to hear the health messages (P=NS). 
86.2% of males and 82.5% of females 
considered the program effective, but 
the difference between genders was 
not statistically significant. 86.2% of 
hajjis who attended the sessions in 
Makkah considered the method was 
good compared to 91 .5% of those 
attending them in -Arafat (P=NS). The 
distribution of brochures did not have 
an effect on hajjis perception of the 
usefulness of the program (P=NS). 

- Reported by: Dr. Mohsin Ibraheem, 
Dr. Abdul Jamil Choudhry (Field 
Epidemiology Training Program) 

Editorial notes: Health education 
through mobile teams is one of the 
innovative and effective methods in 
reaching hajjis in their locations. The 
mobile HE program is useful in deliv­
ering messages to hajjis, despite some 
administrative and resource limita­
tions . To enhance the effectiveness of 
this program, there should be enough 
resources allocated, trained teams and 
to increase the distribution of bro­
chures and leaflets . It was clear that 
the hajj is liked this method and the 
majority wanted it continued. More 
resource allocation to preventive ac­
tivities, including health education, 
will be reflected in decreased expen­
ditures in the therapeutic field. 1,2 

It was recommended that the teams 
working in the / mobile HE program 
should only be used for the objectives 
of the program and not assigned to 

Saudi Epidemiology Bulletin, Vol 10, No. 2, 2003 

other activities. It was also recom­
mended to increase the number of 
current languages, and the quantity of 
distributed leaflets . Training of the 
program staff should be strengthened 
and maps of different areas of Mak­
kah apd Arafat should be provided. 
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Inside the Kingdom 

September 13-17,2003: Saudi Board Preparatory Course in Family 
Medicine 
Location: Riyadh, Saudi Arabia. 
Contact: King Fahad National Guard Hospital, Postgraduate Training Center. 
Tel: 966( I )2520252 ext. 5446, Fax. 966( I )2520252 ext. 5447. 
E-mail: ptc@ngha.me Website: www.ngha.med.sa 

Outside the Kingdom 

. June 19, 2003: Royal Society of Tropical Medicine & Hygiene (RSTMH) 
Annual General Meeting 
Location: London, England, United Kingdom. 
Contact: RSTMH, Manson House, 26 Portland Place, London, WI B 1 EY, 
United Kingdom. Phone: 44-2-075-802-127, Fax: 44-2-074-361-389. 
E-Mail: mail@rstmh.org 

July 27-30, 2003: Congress of the International Society for STD Research: 
Stemming the Tide of STDs and HIV 
Location: Ottawa, Ontario, Canada 
Contact: Chuck Schouwerwou CMP. Phone: 613-232-4414, Fax: 613-232-0120 
E-Mail: inforrnation@confersense.ca ' 
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Selected notifiable diseases by region, Apr - Jun 2002 
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Comparisons of selected notifiable diseases, Apr-Jun 2001·2002 
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Diseases of low frequency, Apr - Jun 2002 
Yellow fever, Plague, Poliomyelitis, Rabies, Hemolytic Uremic Syndrome: No cases 
Puerperal sepsis: One case (Riyadh) 
Pertussis 13 (Riyadh 8, Hail 3, Makkah 1, Eastern 1) 
Neonatal Tetanus: 5 (Jeddah 3, Makkah 1, Riyadh 1) 
Echinococcosis: 2 cases (Riyadh) 
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Guillain-Barre syndrome: 21 (Riyadh 8, Assir 3, Eastern 2, Qassim 1, Jeddah 1, Taif 1, Tabuk 1, Najran 1, Bisha 1, Makkah 1, 
Jouf 1). 

Page 16 Saudi Ep idemiol ogy Bull etin, Vo l 9, No.2, 2002 


