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ANNEX 

The Honourable 

Dr Halfdan T. Mahler 

Director - General 
World Health Organization 
20, avenue Appia 
1211 Geneva 27 

Dear Dr Mahler, 

THE REPRESENTATIVE 
OF THE 

UNITED STATES OF AMERICA 
TITHE 

EUROPEAN OFFICE OF THE UNITED NATIONS 
GENEVA 

April 28, 1983 

As we discussed in our meeting yesterday, I am forwarding to you the final report, 

"Epidemic Acute Illness - West Bank" dated April 25, 1983, prepared by the medical team 
dispatched to the West Bank on April 2, 1983, from the Centers for Disease Control (CDC). 

I would appreciate it if you could arrange to have this report distributed as an 

information document to the delegations to the 36th World Health Assembly. 

Sincerely, 

(Signed) Geoffrey Swaebe 

Ambassador 

Enclosure 
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April 25, 1983 

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES 
Public Health Service 

Centers for Disease Control 
Atlanta, Georgia 

Epidemic Acute Illness - West Bank 
Final Report 

SUMMARY 

From March 21 to April 3, 1983, 943 cases of acute illness characterized by 
headache, dizziness, photophobia, blurred vision, abdominal pain, myalgia, weakness, 
difficulty in breathing, fainting, midriasis and peripheral cyanosis occurred in 
residents of communities throughout the West Bank. Six hundred sixty (70 %) of the 

patients were adolescent schoolgirls. No patients died. To determine the 

etiology, we reviewed previously collected medical and environmental data and 
conducted clinical, epidemiologic, and toxicologic studies. Previous laboratory 
evaluations showed haematologic indices, serum electrolyte concentrations, liver and 

kidney function tests, serum cholinesterase activity, muscle enzyme levels and 
electromyography to be normal; occasional proteinuria and transient hypercalcaemia 
were noted. Blood gas analyses showed respiratory alkalosis in 10 (50 %) of 20 

acutely ill patients. In environmental studies to evaluate possible toxic 
etiologies,air, soil, dust, water, and fomite samples were collected. Air samples 

were analysed for carbon monoxide, total hydrocarbons, oxides of nitrogen, hydrogen 
sulfide (H2S), sulfur dioxide, and methane. Other samples were screened by gas 

chromatography and bioassay and were analysed for organophosphates. Low concen- 
trations of airborne H2S (16 -50 parts per billion) were found in a latrine adjacent 

to the first school affected; H2S concentrations in the subjacent percolating pit 

ranged from 200 to 350 ppb. No other environmental toxins were detected. In an 

interview survey of 124 cases and 57 age- and sex -matched controls in two affected 
villages, we found that illness was preceded by a sensation of unpleasant odour, 

most commonly of rotten eggs, in 58 (47 %) patients. We found no common exposures 

to food or water. We found no difference between cases and controls in antecedent 
health status, school performance or frequency of absenteeism. We observed no 

objective abnormalities on general physical or neurologic examinations. Gas 

chromatographic, mass spectroscopic, and emission spectrographic analyses of 34 
serum, 10 whole blood, and 5 urine samples collected from patients and of 21 serum 

samples from controls have to date failed to detect the consistent presence of any 

environmental toxins. We conclude that this epidemic of acute illness was induced 

by anxiety. It may have been triggered initially either by psychological factors 

or by subtoxic exposure to H2S. Its subsequent spread was mediated by psychogenic 

factors. Newspaper and radio reports may have contributed to this spread. The 

epidemic ended after West Bank schools were closed. We observed no evidence of 

malingering or of deliberate fabrication of symptoms. We observed no evidence of 

reproductive impairment in affected patients. 
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U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES 
public Health Service 

Centers for Disease Control 
Atlanta, Georgia 

Epidemic Acute Illness - West Bank 
Final Report 

INTRODUCTION 

April 25, 1983 

On March 21, 1983, approximately 50 cases of acute illness of unknown origin occurred 
among adolescent girls in a secondary school in the village of Arraoah, northern West Bank. 
The illnesses were characterized by headache, blurred vision, vertigo, nausea, abdominal pain, 
weakness of the limbs, myalgia, dilated pupils, lacrimation, and peripheral cyanosis. Many 
patients were hospitalized. None died. Over the next two weeks approximately 900 additional 
cases of similar clinical appearance were reported to have occurred among schoolchildren and 
adult residents of widely separated cities and towns throughout the northern and southern 
West Bank. A small number of soldiers from the Israeli Defense Forces (IDF) stationed in 
West Bank towns were also reported affected. 

On March 29, 1983, Professor Baruch Midan, M.D., Dr P.H., Director General, Israeli 
Ministry of Health forwarded a request through the United States Embassy at Tel Aviv to the 
U.S. Department of State that a medical team be dispatched to the West Bank from the 
Centers for Disease Control (CDC), Atlanta, Georgia to evaluate the epidemiologic features and 
etiology of the illness. In response to that request and with the support of the U.S. Agency 
for International Development (USAID) Office of Disaster Assistance, 
Philip J. Landrigan, M.D., M.Sc., Director, Division of Surveillance, Hazard Evaluations, and 
Field Studies, National Institute for Occupational Safety and Health, CDC, and 
Bess Miller, M.D., M.Sc., Medical Epidemiologist, Division of Viral Diseases, Center for 
Infectious Diseases, CDC, departed the U.S. for the West Bank on April 2, 1983 to begin an 
investigation. 

BACKGROUND 

The West Bank is the term commonly used to describe the lands lying west of the 
Jordan River which were ruled by the Hashemite Kingdom of Jordan prior to the war of June 1967. 

Since then, the West Bank has been under the occupation of Israel. The West Bank covers an 
area of 2270 square miles (Figure 1).* 

The West Bank has mainly an agricultural economy with some light industry, such as the 

manufacture of soap and textiles and the .production of olive wood articles. Major 
agricultural products are vegetables, citrus fruit, and dairy products. 

The population of the West Bank in 1981 was 723 000. The majority of the population are 
of Palestinian Arab ancestry and Moslem religion. Nablus (population 65 000) is the largest 
city in the northern West Bank, followed in size by Tulkarm (population 26 000), Jenin 
(population 23 000), and Qalqilyah. In addition to Jerusalem, the cities of Hebron 
(population 58 000), Bethlehem (population 23 000), Jericho (population 10 100), and Ramal].ah 
(population 19 000) are the major centres in the south. Outside of these cities, there are 
numerous smaller villages and refugee camps. 

Figure 1 is a map of the West Bank. 
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The population of the West Bank is young and rapidly growing. The median age is 17 years. 

The crude birth rate in 1981 was 44.3 per 1000 population; the fertility rate, 221.4 per 1000 

women aged 15 -44 years; and the crude mortality rate, 5.6 per 1000 population. The infant 

mortality rate (per 1000 live births) was 29.1 in 1981, down from 33.6 in 1968. Despite net 

out -migration to other countries, the population of the West Bank has increased by 

approximately 122 000 persons since 1967. 

The majority of outbreaks of illness described in this report occurred in traditional, 

agriculturally- oriented rural villages with populations ranging from several thousand to 

25 000. No outbreaks occurred in refugee camps. 

METHODS 

(A) Clinical and epidemiological survey - to assess the clinical features of the outbreaks and 

to define the overall scope of the problem, we began our investigation by visiting five 

hospitals where the majority of patients had been admitted. All of these hospitals were 

continuing to admit patients with recurrent illness at the time of our visits; in addition, • they had on their wards patients who had been hospitalized for as long as 14 days. During 

these visits, we held discussions with hospital physicians and local public health officials 

to learn their clinical impressions of the illness and to obtain information about the 

chronology of the outbreaks. Also, we interviewed (through interpreters) and examined 

approximately 20 patients (including acute and persistent cases) who had been admitted to 

hospitals from eight locations where illness had occurred. 

Based on these interviews and examinations, we defined a case of illness as any patient 

evaluated at a hospital in these outbreaks who was found to have had two or more of the 

following symptoms or signs: headache, dizziness, blurred vision, abdominal pain, difficulty 

in breathing, weakness of the lower limbs, myalgia, loss of consciousness, sinus tachycardia, 

midriasis, peripheral cyanosis, or tremor. 

To ascertain the number of cases of illness, we reviewed case lists which had been 

prepared by Palestinian public health officials from hospital records at the 15 hospitals 

where patients had been evaluated and admitted. These lists provided data on the age, sex, 

school grade (for students), place of residence, and occupation of each patient. Although a 

number of patients had multiple hospital admissions, each patient was counted only once in 

these analyses. Information on the number of pupils in each grade and class at affected 

schools was obtained from school principals and headmasters. 

To obtain additional information on the chronology and clinical features of the outbreaks, 

we held discussions with Dr Hussein Obeid, Director of Public Health, Civil Administration of 

the West Bank; Dr Darwish Nazzal, Head, Scientific Committee, Jordan Medical Association and 

Deputy Director, Mukassad Hospital, Jerusalem, where several of the patients were referred for 

evaluation; Mr Ismail Tazziz, President, West Bank Pharmacists' Association; 

Dr Najwa Makhoul, М.Ѕ.Р. , Ph.D, Department of Social Medicine, Faculty of Medicine, Hadassah 

School of Public Health and Community Medicine the Hebrew University; Dr Samir Katbeh, 

President, Jordan Medical Association; Dr Ramzi Sansur, Ph.D., Professor of Toxicology, 

Bir Zeit University; and Dr Simon Kuttab, Department of Chemistry, Bir Zeit University. 

In addition, we held discussions with physicians and reviewed medical records at Israeli 

teaching hospitals to which certain of the patients had been referred for detailed clinical 
investigation. We met staff of the Department of Epidemiology, Israeli Ministry of Health 
and reviewed and abstracted extensive epidemiological data on the outbreaks which they had 

collected. We met toxicologists associated with the Israeli Ministry of Health and received 

from them reports of environmental evaluations which they had conducted at outbreak sites. 
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Throughout the investigation, we were in close liaison with Dr Ian Carter, epidemiologist, 
and Dr Anthony Veterazzi, toxicologist, both from the World Health Organization (WHO), Geneva, 
Switzerland, who were conducting a parallel, independent assessment of the outbreak. WHO is 
in no way responsible for the content or conclusions of this report. 

(B) Follow -up epidemiological study - to obtain additional, first -hand information on the 
clinical and epidemiologic features of the outbreaks and to evaluate possible environmental 
and personal risk factors, we conducted a cross - sectional questionnaire epidemiologic study at 
two of the 12 schools which had experienced outbreaks of illness - one in the village of Arrabah 
(northern West Bank) where the first outbreak of illness had occurred, and the other in the 
village of Yattah (southern West Bank), where one of the last outbreaks took place. Interviews 
were conducted in Arrabah on April 9 -10 and in Yattah on April 11 -12. The questionnaires were 
administered individually by Arabic - speaking female interviewers, either in interviewees homes 
or at local public health clinics. 

Two groups of persons were interviewed at each study location - patients who had 
developed illness during the outbreaks, and comparison subjects (controls) who had not 
developed illness; controls were from the same villages and schools and of the same age group 
aid sex as cases. The lists used to identify cases were those developed by local public 
health officials. The interview questionnaire (Appendix I) sought information on demographic 
variables; clinical features of illness; possible exposures to contaminated food, water, or 
environmental toxins; and general antecedent state of physical and psychological health. 
The questions were derived from health interview questionnaires developed previously by the 
Epidemiology Program Office and the National Institute for Occupational Safety and Health of 
the Centers for Disease Control. 

During the interviews at Yattah and two days after conclusion of interviewing at Arrabah, 
venous blood samples were obtained for toxicologic screening. At each location samples were 
taken from 10 cases and 10 controls. Samples were collected in heparinized glass tubes and 
taken under refrigeration (4 °C) within 24 hours to a laboratory where serum was separated by 
centrifugation. An aliquot of each serum sample was then transported at 4 °C to the CDC 
Toxicology Laboratory in Atlanta. A duplicate aliquot of each sample was transported under 
refrigeration to a World Health Organization toxicology reference laboratory, Carshalton, 
Surrey, United Kingdom. 

At CDC, samples were evaluated first for the presence of volatile organic compounds by 
headspace analysis; samples were heated to 37 °C in a closed container, and the headspace 
analysed for volatile materials by gas chromatogra hy/mass spectroscopy (GC/MS) as well as by 
gas chromatography /electron capture detection (GC /ECD). Electron impact ionization, the 
analytical mode most suitable for a comprehensive screen of organic compounds was used in these 
MS analyses. A subset of samples was examined by the more sensitive and selective negative 
ionization mode. subaliquots of these same samples were screened by high -pressure liquid 
chromatography (HPLC) for water -soluble compounds and for highly polar nonvolatile organic 
compounds that might respond to UV fluorescence detection. 

A second set of subaliquots of the serum samples was extracted with hexane /ethyl ether 
and the extract analysed by (1) GC coupled with flame photometric detection (for analysis of 
phosphorus compounds at medium ppb concentrations); (2) by GC with flame ionization detection 
(for analysis of general organic compounds at low ppm concentrations); and (3) by GC with 

electron capture detection (for analysis of electrophilic compounds (Cl, Br, NO2, etc.) at low 

ppb concentrations). 
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An additional group of seven refrigerated serum samples was provided to the CDC team by 

Dr Nazzal of Mukassad Hospital. These samples had been obtained within 72 hours of onset of 
illness from acutely ill patients who had been referred to Mukassad Hospital. Two of the 
patients were from Arrabah, four from Jenin, and one from Yattah. Another group of 5 plasma 
samples from Jenin patients, 10 whole blood samples (5 from Arrabah and 5 from Jenin patients) 
and 5 urine samples (2 from Arrabah and 3 from Jenin patients) was provided to the CDC team by 
Dr Sansur of Bit Zeit University. All of these samples were transported under refrigeration 
to CDC for toxicologic testing. 

At CDC, the four plasma samples from Bir Zeit University were extracted and analysed by 

GC with FPD, FID and ECD. Additional analyses using capillary GC /ECD and GC /MS were also 
conducted. The urine samples were acid hydrolysed, extracted, and derivatized. The resulting 
derivatives were analysed by capillary GC /ECD. 

The 10 whole blood specimens from Bit Zeit University were screened for inorganic 
toxicants by inductively- coupled argon plasma atomic emission spectroscopy (ICAP). Four 
composite whole blood samples (2 male, 2 female) were prepared from stored specimens from the 
Hispanic Health and Nutrition Evaluation Survey (HHANES), which was conducted in a 
representative sample of the U.Ѕ. Hispanic population from 1976 to 1980. These samples were 
analysed in parallel with the Bit Zeit samples. All processing and digesting of specimens was 
carried out in a Class 100 hood in the trace elements clean room. 

The five urine specimens from Bir Zeit University were analysed for toxic elements by 

atomic absorption, graphite furnace spectrophotometry. 

(C) Environmental studies - two sets of air samples were collected in relation to these 
outbreaks by staff of the Environmental Health Administration, Israeli Ministry of Health 
(IMOH). 

The first set of air samples was collected between March 23 and April 4 in Arrabah, 

Jenin, and Anabta, villages in which outbreaks had occurred. At Arrabah, air samples were 

analysed for carbon monoxide (CO) by infrared spectroscopy (Beckmann Infrared CO Analyser); 
for hydrogen sulfide (H2S) and sulfur dioxide (S02) by flame photometry (Meloy Laboratory 

Sulfur Analyzer SA 285E); for total hydrocarbon content (TIC) by flame ionization (Beckmann 

Model 400); and for oxides of nitrogen (N0x) by chemiluminescence (Thermo- Electron 

Chemiluminescence Detector, Model 14 D /E). In addition, at all of these locations, a broad 

spectrum of toxic gases was sought by continuous infrared spectroscopy using a Miran lA 
portable gas analyser (Foxboro) and scanning over wavelengths from 2.5 to 14.5 micrometers. 

The second group of air samples was collected by the IMOH on April 10 at the Girls' 

Secondary School in Arrabah. All of these samples were collected in and near the two outside 

latrines located in the schoolyard, because of the suspicion that a gas may have emanated from 

those lavatories at the time of the beginning of the outbreak in Arrabah. These samples were 

analysed for H2S content by three separate techniques: (1) continuous monitoring by flame 

photometry (Meloy Laboratories Sulfur Analyzer SA 285E); (2) time -weighted average analysis 

by means of a sampling train using NIOSH Method No. P+CAM 126; and (3) instantaneous detection 

using a Kitagawa gas detector tube (lower limit of detection, 330 parts per billion (ppb)). 

These samples were also analysed for TIC and for methane (СН4) content by infrared spectroscopy 

using the Foxboro Miran lA portable infrared gas analyser. 

In addition to air samples, the IMOH analysed a variety of other environmental specimens 

which were suspected of contamination in relation to these outbreaks. These included yellow 

powder from the schoolyard of the Ya'Abed Girls' School near Jenin; cloth curtains from the 

El- Zahara Girls' School in Jenin, from the Jenin Girls' Secondary School and from the Girls' 

Secondary School in Arrabah; water from the Girls' School in Burgin; cans of cola from the 

Girls' Secondary School in Yattah; a glass jar containing powder from the schoolyard of the 

Girls' Secondary School in Yattah; and an aluminium canister found near a school at Si -ir. 
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These specimens were subjected to a variety of chemical and biological examinations, including 

gas chromatography, bioassay, and specific evaluations for the presence of organophosphate 

compounds (Appendix II). 

Also the CDC team collected a series of environmental samples for toxicologic analysis. 

These samples included yellow powder from the schoolyard of the Girls Secondary School in 

Arrabah; powder from a can found in the schoolyard at the Girls' Secondary School in Yattah; 

soil from the schoolyard at Yattah; and a fibre washer from the schoolyard at Yattah. These 

samples were examined microscopically. Also the samples were Soxhlet- extracted with an 

acetone hexane mixture and the extract cleaned with Florisil. The eluates were analysed for 

the presence of toxic compounds by GC with FPD and ECD. 

RESULTS 

Clinical 

Interviews with patients and with Palestinian doctors at West Bank hospitals indicated 

that the principal symptoms experienced by acutely ill patients were headache, mainly 

bitemporal and frontal in location; dizziness; abdominal pain; and general weakness. 

Other, less constant symptoms included nausea, blurred vision, irritation of the eyes, and, 

rarely, vomiting. Some patients reported fainting or loss of consciousness. 

Physical examination of acutely ill patients by Palestinian physicians showed sinus 
tachycardia, occasional mild elevation in blood pressure; lacrimation, dilated pupils; 

occasional twitching of limbs; and peripheral cyanosis. Mild epigastric tenderness was noted 
in a few patients. A few patients were noted to exhibit tetanic posturing of the hands, and a 

number were reported to have been breathing rapidly. One patient at Jenin Hospital was 
reported to have developed paroxysmal atrial tachycardia, with a pulse of 170 per minute. 

Palestinian physicians emphasized that many patients had experienced repeated episodes of 
illness with recurrent hospitalizations. No fevers or other signs of infectious disease were 
noted. 

Laboratory evaluation of acutely ill patients at Palestinian hospitals included complete 
blood counts, urinalyses, liver and kidney function tests, and serum electrolyte determinations. 

Mild proteinuria was noted in a few patients. Eight (40 %) of 20 patients from the Hebron area 
who were evaluated acutely at Bayt Jalla Hospital on April 3 were found to have elevated serum 
calcium levels; these levels had all returned to normal or to low normal values by the next 

day. Blood gas analyses were performed at Jenin Hospital on March 21 on 20 patients admitted 
there acutely from Arrabah; results were reported to indicate respiratory alkalosis in 10 (50 %) 

of these patients. Laboratory examinations at Palestinian hospitals were otherwise within 
normal limits. 

Palestinian physicians emphasized that differences in clinical presentation were evident 
among the various groups of patients. Patients from Arrabah were described as having been 
more severely affected than those from other locations, and more somnolent than those from 
Jenin. Fixed, dilated pupils appeared to be peculiar to patients from Jenin. A higher 
proportion of patients from Anabta than from elsewhere appeared to have lost consciousness. 
Flushed faces appeared to have been particularly common among patients from the village of 
Bayt -Immar near Hebron. 
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Clinical evaluations performed by physicians from the Department of Epidemiology, Israel 

Ministry of Health (IMOH) generally corroborated the observations of the Palestinian physicians. 

Interviews and examinations conducted by IMOH physicians of 31 patients from Arrabah 3 days 

after onset of illness showed headache in 28 (90.3 %), tachycardia in 27 (87.17), dizziness in 

23 (74.2 %), midriasis in 19 (61.3°), peripheral cyanosis in 16 (51.6 %), myalgia in 15 (48.47), 

and generalized weakness in 12 (38.5 %). Other, less constant findings included tremor, 

vomiting, dyspnoea, pharyngitis, and lacrimation. Nc fevers were recorded. 

Ten of the most severely affected patients from Arrabah and Jenin were transferred on 

March 29 and 30 to the Shеbа Medical Center, Tel Hashomer, Israel for detailed clinical 

evaluation. Physical and neurological examinations were normal. No elevations in 

temperature were noted. Complete and differential blood counts, serum electrolyte 

concentrations, ser.im calcium and uric acid levels, liver and kidney function test results, 

serum levels of muscle enzymes, serum and red blood cell cholinesterase activity levels, and 

blood gas concentrations were all within normal limits, except that one adult woman showed 

iron -deficiency anaemia. Electrocardiograms were normal. Electromyograms in four patients 

were normal. 

Interview surveys conducted by the CPC team at the villages of Arrabah and Yattah 
confirmed that headache, dizziness, blurred vision, weakness, abdominal pain, and muscle pain 
were the most commonly reported symptoms (Table 1). Sixty (97 %) of 62 patients from Arrabah 
and 61 (98 %) of 62 from Yattah were admitted to hospital. Twenty -one patients at Arrabah 
and 29 at Yattah had more than one hospitalization (maximum of five separate admissions). 
Median total hospital stay was five days for Arrabah patients (range, one to eight days) and 
four days (range, one to nine days) for patients from Yattah. At the time of the CDC 
interviews - 18 days after onset of illness in Arrabah, and eight days in Yattah - 42 (68 %) 

of patients in Arrabah and 46 (74 %) in Yattah reported that they were still experiencing 
residual symptoms. 

Physical examinations were conducted by CDC physicians between April 4 and April 12 of 

20 hospitalized patients with recurrent or persistent symptoms. These patients all described 

continuing headache, epigastric pain, muscle weakness and exhibited hesitant, shuffling, broad - 

based gaits. On abdominal examination, none had objectively demonstrable tenderness, guarding 

or rigidity. Examination of the muscles showed no weakness, fasciculations or atrophy. 
Neurological examination showed intact mental status and consciousness; intact cranial nerves; 

intact strength in all muscle groups; normal reactions to pinprick and to light touch; mild 

hyporeflexia; and intact cerebellar function. Several patients had dilated pupils, but in 

no case were the pupils unequal or unreactive to light or to accommodation. All patients 

were able successfully to perform the Romberg manoeuvre, in which they were required to stand 
upright for 10 seconds with heels together, eyes closed, and arms outstretched. However, 

several patients fell over sideways, without injury, after they had opened their eyes at the 

conclusion of the manoeuvre. No patients exhibited objective tremor 

E PIDEMIOLOC IC 

The episodes of illness in the West Bank were found to have occurred in three waves 

(Figure 2).* The first occurred on March 21 at the Girls' Secondary School in Arrabah, 

northern West Bank, and involved primarily adolescent school girls. The second occurred 
from March 26 to March 28 and involved a series of schools in Jenin and su" rounding villages. 
Also included in this wave were cases in IDF soldiers and cases which occurred in persons of 

all ages and both sexes in Jenin during an outbreak in a street in that city. The third 
wave occurred on April 3, principally in villages in the southern West Bank surrounding Hebron 
and involved primarily schoolchildren. 

Figure 2 is a graph showing the occurrence of illness b, ' tе. 
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Initial Episode Arrabah - March 21, 1983 

Shortly before 8 a.m. on March 21, 1983, a 17- year -old, tenth grade girl (Classroom LOA) 
in the Girls' Secondary School at Arrabah noted a sensation of irritation in her throat and 
upper respiratory tract and experienced some difficulty in breathing after she had entered 
her classroom prior to the beginning of classes. She had previously been asymptomatic and 
had eaten breakfast at home without incident. Over the next 10 to 15 minutes, she developed 
symptoms of headache, dizziness, and epigastric abdominal pain. In an effort to alleviate 
her symptoms, she asked her teacher to open the classroom window, but obtained no relief. 
She did not smell any unusual or unpleasant odours. At approximately 8.30 a.m. she was 
dismissed home. In the succeeding two hours, an additional six girls in the tenth and 
eleventh grades and an eleventh grade teacher developed similar symptoms. None had had 
antecedent illness, and each had eaten breakfast at home without incident. Two of the girls 
complained of having smelled an unusual odour, and both described it as resembling rotten 
eggs. The odour was described as detectable both in the classrooms as well as in the 

schoolyard. 

The school recess began at 10 a.m. During the recess, the local public health officer 
and members of his staff arrived at the school in response to an emergency call from the 
school authorities. The health officer observed that several girls were complaining of 
headache, abdominal pain, blurred vision, and difficulty in walking. After having excluded 
exposure to contaminated food or water, menstrual cramps, antecedent illness, or impending 
school examinations as possible causal factors, the health officer concluded that the girls' 
symptoms had been caused by exposure to a gas. 

The health officer immediately instituted a search for a source of gas by examining 
each classroom, the schoolyard, aid the area outside of the schoolyard. During his 
evaluation he noted that several small preschoolchildren were playing outside of the school 
on the east side between the school and a nearby IDF military encampment without apparent 
illness; also several newborn lambs in that area were behaving normally. Although the 
health officer himself noted an unusual odour during his search, he found no source of gas. 

He also examined the area for insecticides, herbicides, and other toxic substances, but 

found none. 

During the hour in which the health officer was conducting his search, an additional 17 

girls developed symptoms. Accordingly, the school was closed at approximately 11 a.m. and 
the students dismissed home. 

The health officer, an Israeli public health nurse, and the Director of Public Health for 

the Civil Administration of the West Bank revisited the Arrabah school in the evening of 
March 21. Although it had rained heavily, they again noted an unusual odour, but again 

despite extensive search, they found no source of gas. The public health officials noted a 

yellow powder on window -sills, on curtains, and in the schoolyard. They concluded on the 
basis of their examination that this powder was pollen from nearby trees. 

A tetanus vaccine campaign had been conducted by local public health authorities in Jenin 

on March 19. Initially it was suspected that exposure to tetanus vaccine may have played a 

role in the etiology of the Arrabah cases. Subsequently, however, it was learned that only 

one case from Arrabah had received the vaccine. Further, that case was not one of the 

initial patients. 

The CDC team conducted a questionnaire evaluation of cases and age -matched comparison 

subjects at Arrabah. All but one (98 %) of 63 patients who met our case definition, as well 

as 24 controls, participated in this evaluation. Participants included 54 patients from the 

Girls' Secondary School (grades 7 -12), four from the primary school (grades 4 -6) and four 

adults - three teachers and the school housekeeper. 
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* 
Examination of case incidence data from the CDC study (Figure 3) corroborates the 

impression that cases began to occur at approximately 8 a.m. on March 21, progressed in a 

rather leisurely fashion until 10 a.m. and then accelerated rapidly to reach a peak between 
11 a.m. and 12 noon. New cases continued to develop during the afternoon hours and over 
the succeeding three days. 

** 
Examination of case incidence data by classroom (Figure 4) showed no geographic 

clustering of cases in any area of the building. Also, we found no statistically significant 
difference between cases and controls as to their location within classrooms; 36 (68 %) cases 
aid seven (507.) controls for whom we obtained appropriate data sat near their classroom windows. 

In a questionnaire evaluation of possible antecedent factors, the CDC team identified no 
common exposures to food, drink, or agricultural chemicals. Eight (13 %) cases and no controls 
reported that they had smelled an unusual odour prior to onset of symptoms. Five said that 
the odour resembled rotten eggs, two said that it was. like kitchen gas, and one could not 
precisely describe it. Forty (65 %) patients related that their symptoms began after they had 
seen someone else who was ill, and another 19 (31 %) stated that their symptoms began after they 
had heard that classmates and teachers were falling ill. None reported seeing any unusual 
antecedent events. 

Assessment of antecedent health status in secondary school students showed that 36 (68%) 

cases and 16 (80 %) controls described their general health as excellent. Fifty -one (94 %) 

cases and 14 (93 %) controls had no absentee days in the month preceding the outbreak. No 

girls among either the cases or controls regularly took medicine. Thirty -two (597.) cases 

and 16 (73 %) controls stated that their school grades were "good" or "excellent ". Virtually 
all students among both the cases and the controls stated that they "got along" very well 

with their peers and with their teachers. 

Second Episode: Jenin and surrounding villages, March 26 -28, 1983 

On March 26 and March 27, approximately 300 persons, primarily girls from seven primary 

and secondary schools in Jenin and surrounding villages, became ill with symptoms virtually 
identical to those which the schoolgirls at Arrabah had experienced. These persons were 

taken to area hospitals. For the schoolgirls, symptoms began at school, and in some cases, 

sensation of an unusual odour preceded the development of symptoms. During these two days, 

approximately 50 adults, including neighbours and individuals helping transport the girls to 

the hospital, also developed similar symptoms. On March 27, four IDF soldiers who had been 

staying at the Military Governor's building in Jenin, experienced severe headaches, lacrimation, 

and a burning sensation of the throat. These symptoms began after the soldiers saw a group 

of ill girls at the Jenin Girls' Secondary School. According to their medical records, the 

soldiers' symptoms continued for about one hour and then resolved spontaneously. 

On the evening of March 28 at 7.30 p.m., approximately 67 residents of the city of 

Jenin, including adult men, women and children of all ages, developed the same symptoms and 

were taken to area hospitals. Reports by the residents of Jenin and by local physicians 

indicated that prior to the onset of symptoms, residents had seen a yellow car with covered 

licence plate driving through the streets emitting a thick cloud of smoke. 

Third Episode: Yattah, Tulkarm, and surrounding areas 

On April 3, approximately 519 persons primarily schoolgirls, from Yattah and other 

towns surrounding Hebron in the southern West Bank, as well as from Tulkarm in northern West 

Bank and surrounding towns, developed symptoms similar to, but milder than, those of the school 

girls at Arrabah aid Jenin. Ninety -four of those patients were adult men aid women, five of 

whom were IDF soldiers. 

** 
Figure 3 is a graph showing incidence of cases at Arrabah and Yattah by hour of onset. 

Figure 4 is a map of the school at Arrabah showing case incidence rates by classroom. 
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In the Yattah Girls' Secondary School, 176 (337) of the students developed symptoms. 

Reports of the events preceding the outbreak at this school indicate that at approximately 

7.15 a.m., while the students were playing in the schoolyard, several housekeepers were 
cleaning the classrooms. One was washing a floor with gasoline. A second found several 

empty soda cans in a second -storey classroom arid, assuming that they were trash, threw them 

into the schoolyard. Some of the school girls saw the cans being discarded and smelled the 

gasoline and apparently suspected the presence of a toxin. Within one hour, 25 girls 

developed symptoms. 

The CDC team conducted a questionnaire survey of 62 patients meeting the case definition, 

and of 33 age -matched comparison subjects at the Yattah Girls' School. Participants included 

56 (647) of the cases in the preparatory and secondary grades and six adults, including head- 

mistress, teachers, and housekeepers. 

The incidence pattern of the cases in Yattah, in contrast to that in Arrabah, showed a 

dense clustering of cases over a two -hour period (Figure 3)•* By 11 a.m. on April 3, all 

but one of the cases had already become ill. 

As in Arrabah, we noted no common exposures to food or drink among the cases at Yattah. 
However, 50 (897) of the 56 patients at Yattah, contrasted with eight (157) of 54 at Arrabah 
reported that they had smelled an unusual odour prior to onset of symptoms; that difference 
was statistically significant (p -value less than 0.001). Among odours mentioned were those 
of insecticide, sulfur, "gas ", and "poison ". Five patients reported seeing "unusual events" 
prior to developing symptoms. Four mentioned seeing the soda cans in the schoolyard, and 
one saw an army patrol car in the area at 7 a.m. on the morning of the outbreak. Twenty -six 
(427) patients reported that they had seen someone else become ill prior to developing symptoms, 
but, in contrast to the events at Arrabah, only three (57) reported that they had heard that 
classmates or teachers were falling ill prior to developing symptoms. 

As with the patients at Arrabah, none of the cases or controls in Yattah had reported any 
history of absenteeism from school or routine use of medicines for headache, "nerves ", etc. 

Forty -two (767) of 55 cases and 21 (70%) of 30 controls reported that their grades were "good" 
or "excellent ". All cases and controls among students stated that the relationships among 
students and between students and teachers were "good" or "excellent ". 

ENVIRONMENTAL RESULTS 

In the first round of air sampling conducted on March 23, 1983 by the IMOH at the 
Arrabah Girls' Secondary School, hydrogen sulfide (H2S) gas was detected at a concentration 
of 40 parts per billion (ppb) in the tenth grade classroom (room l0A) located at the south- 
east corner of the first floor. No carbon monoxide (CO), airborne hydrocarbons (TIC), 

oxides of nitrogen (Nix), or sulfur dioxide (S02) were detected on that day in Arrabah. No 
toxic gases were detected by infrared spectroscopy in scanning performed by the IMOH on 
March 23 in Arrabah, on March 26 in Jenin, or on March 4 in Anabta. 

In follow -up air sampling conducted by the IMOН at the Arrabah Girls' Secondary School 
on April 10, 1983, 12S was detected at a concentration of 50 ppb in a short -term peak sample 
obtained in the old latrine outside of the school building in the south -east corner of the 

schoolyard. A 30- minute sample collected in the same latrine showed an H2S concentration of 
16 ppb. Also a short -term peak air sample taken in the percolating pit beneath that latrine 
showed an H2S concentration of 200 ppb; a 30- minute sample in the same pit showed a 

concentration of 350 ppb. On the same day, methane (150 ppm) aid airborne hydrocarbons 
(250 ppm) were detected by scanning infrared spectroscopy in the old latrine. In the newer 
latrine, north -east of the school building, the concentration of Н2S was found to be 21 ppb; 

* 
Figure 3 is a graph showing incidence of cases at Arrabah arid Yattah by hour of onset. 
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the same concentration of H2S was detected in the pit beneath that latrine. Also on that 

day, the concentration of H2S in air in the schoolyard (short -term peak sample) was 5 pрb; 

CO, Nix, TIC and Nix were not detected. 

During these outbreaks, various objects which were found at affected West Bank schools 

came to be regarded as possible causal factors of illness. Samples of these items were 

therefore collected and analysed for the possible presence of environmental toxins. 

The Environmental Health Administration, IMOН, conducted a number of these toxicologic 

analyses (Appendix II). Among them were the examination of yellow powder from the Ya'Abed 

Girls' School in Jenin. Similar powder had been observed at several schools including the 

Arrabah School, and although Palestinian health officials considered it to be pollen, local 

residents were concerned that it was toxic "yellow rain ". Microscopic examination of this 

powder at 1101 confirmed that it was pollen. Cloth curtains from several girls' schools 

were tested, because of concern that an airborne toxic particulate might have adhered to them 

while wafting into the schoolroom. No toxins were detected by either gas or liquid 

chromotography or by gas chromotography at 1101 in any of those curtains, and no toxic 

activity was evident on bio- assay. Water samples were collected at several schools and 

were analysed by gas chromotography and bio -assay; no toxins were identified. Cans of a 

cola drink were found in the schoolyard at the Yattah Girls Secondary School; they had 

been discarded from an upstairs classroom shortly before onset of the outbreak at Yattah 

and were suspected of containing pesticides or other toxins. At IMOH, these cans were found 

to contain traces of sugar, protein and volatile oils, consistent with cola residue; no 

toxins were identified by gas chromatography or bio -assay, and no organophosphate activity 

was found. Beige powder from a glass jar in the Yattah schoolyard was positively identified 

by chemical analysis as calcium carbonate; no toxins were identified,in the calcium carbonate. 

Lastly, a 25 cm aluminium canister which had been picked up by a 17- year -old boy at the 

Si -ir School immediately prior to the onset of his illness was evaluated. The canister was 

engraved with the legend "CO2 E190 - Pricari - Made in Switzerland ". It was found to be a 

seltzer can and contained carbon dioxide 

The CDC team also collected environmental specimens from April 7 to April 12 at affected 

schools. These specimens were analysed at the CDC toxicology laboratories in Atlanta for the 

possible presence of toxins. Yellow powder from the schoolyard of the Arrabah Girls' 

Secondary School was identified microscopically as pollen. A surface -soil sample, a sample 

of white powder from a tin can and a fibre washer, all from the schoolyard at Yattah were 

found to contain no organophosphorous compounds. 

Serum samples* from patients and control subjects from the CDC survey were analysed at 

the CDC toxicology laboratories for possible environmental toxins. Although low concentrations 

of chlorinated hydrocarbon pesticides were seen in sera of several patients, no consistent 

pattern of differences was found between cases and controls in screening by gas chromatography/ 

flame photometric detection (GC/FPD) for organo- phosphorous compounds, with FPD for general 

organic compounds, or with electron capture detection (ECD) for electrophilic compounds. 

Serum and urine samples from Bir Zeit University also contained no detectable patterns of 

toxic compounds. Analysis of the whole blood specimens from Bir Zeit University and 

comparison of those results with HНANES data also showed no consistent pattern of differences. 

DISCUSSION 

In our initial evaluation of the disease outbreaks which occurred in the West Bank, we 
considered three broad etiologic possibilities: (1) true psychologic disease caused by 

anxiety and triggered either by psychologic pressures or by an external event; (2) toxic 

* 
Certain serum specimens were not analysed, but instead were held in reserve at CDС 

for any future analyses which might be required after parallel testing of the same samples 

has been completed by World Health Organization reference laboratories, Carshalton, Surrey, 

United Kingdom. 
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disease, caused possibly by a toxin in air, food, or water; and (3) malingering, that is, 
the deliberate and conscious fabrication of symptoms. In our investigation, we collected a 
large volume of evidence from diverse sources concerning the origin, clinical picture, 
chronology and outcome of the outbreaks, and we considered data pertinent to each of these 
three etiologic possibilities. At the end of our investigation, we concluded that the 
outbreaks represented an epidemic of true psychologic illness and that the cause of this 
illness was anxiety. 

We found both negative and positive evidence to support our diagnosis of psychogenic 
illness. The negative evidence derived in the first instance from our examination of 
patients. Despite their obvious distress, marked by headache, abdominal pain, weakness and 
dizziness, the patients exhibited a striking lack of objectively demonstrable abnormalities 
on physical examination. The only objective findings which we could detect were dilation 
of the pupils (midriasis), cold, blue hands (peripheral cyanosis), and rapid heart rate 
(sinus tachycardia); in our opinion, all of those signs were manifestations of anxiety. 
Also patients' abdomens were not tender to touch and exhibited no guarding or rebound 
tenderness. Neurologic examinations were entirely within normal limits; muscle strength and 
cerebellar function were intact even in patients who complained of the most serious and 
prolonged weakness and difficulty in walking. A possible shortcoming in our physical 
examinations is that they were performed 2 to 14 days after onset of illness. We did, 
however, have the opportunity to examine patients with acute and highly painful recrudescence 
of symptoms as well as the more severely ill patients with protracted hospital stays; we 
observed no more objective physical findings in those persons than in the less severely 
affected patients. There was no evidence on our physical examinations of organophosphate 
pesticide poisoning, and there was no evidence of infectious disease. 

Laboratory evaluations of patients provided additional evidence against a toxic etiology 
and in support of a diagnosis of psychogenic illness. Although isolated abnormalities were 
found on laboratory examination, such as occasional iron -deficiency anaemia, hypercalcaemia, 
and hypocalcaemia, no consistent or reproducible pattern of abnormality was evident, either 
on initial evaluations of acutely ill patients or on detailed follow -up examinations. Special 
tests, such as electromyography and cholinesterase determinations which were intended 
specifically to evaluate possible toxic etiologies, were uniformly negative. The finding of 
respiratory alkalosis in 10 (50 %) of 20 acutely ill patients from Arrabah was a likely 
consequence of hyperventilation, a phenomenon which in previous reports frequently has been 
associated with acute illness of psychologic origin (Colligan and Murphy, 1979). 

Toxicologic studies provided further evidence against a toxic etiology and in support of 
a diagnosis of psychogenic illness. Except for the finding of hydrogen sulfide (H2S) in, 

around, and beneath the latrines at the Arrabah Girls' Secondary School, the site of the 
initial outbreak, toxicologic evaluations of environmental samples from outbreak sites and of 
serum, blood, arid urine samples from patients provided no evidence of a toxic etiology. It 

must, however, be acknowledged that samples for toxicologic analysis were all collected 
several days to several weeks after onset of illness. 

Positive support for a diagnosis of psychogenic disease was provided by several clinical 
and epidemiologic features of the outbreak. First, the overwhelming majority of patients were 
adolescent girls. Although the underlying psychodynamic factors which account for this skewed 
age- and sex- distribution are poorly understood, the concentration of psychogenic illness in 
young women has been a phenomenon observed frequently in previously described psychogenic 
outbreaks (Colligan and Murphy, 1979). Second, the evolution of the clinical illness over 

the course of the epidemic is consistent with a diagnosis of psychogenic disease. Although 
the patients in the first outbreak appeared to have been the most severely ill, their 

illnesses were less stereotyped in pattern than those of patients affected later. For example, 

only 8 (15 %) of 54 patients at Arrabah noted an odour preceding the development of symptoms, 

whereas 50 (89 %) of 56 patients at Yattah described an odour. Also at Arrabah, the outbreak 

proceeded in a rather leisurely fashion with a slow beginning, a short peak perhaps occasioned 

by the excitement of the search for a gas, and then a long continuation phase during which new 
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cases developed over more than three days. By contrast, at Yattah virtually all cases 
developed in the span of two hours. Such a pattern suggests the existence of a learned 

response. 

In our evaluations, we encountered no evidence that patients had deliberately or 

consciously fabricated their symptoms. It is most important to emphasize that true psychogenic 
illness is an entity that is very different from malingering. Whereas malingering represents 
the deliberate and conscious fabrication of symptoms, psychogenic disease is a subconsciously 
meditated expression of inner anxiety. Strong evidence for the absence of malingering was 
provided in our investigation by the normal physical examinations. Had patients been 
consciously fabricating their symptoms, we would have expected to find abdominal rigidity, 
paradoxical muscle weakness, sensory losses without anatomical explanation, or other unusual 
signs. We observed no such abnormalities. 

Also in our evaluations, we observed no evidence which would lead us to conclude that 
affected women would either be rendered sterile or left with permanent psychiatric impairment 
as a result of their illness. There was widespread concern among Palestinian villagers about 
these possible consequences, presumably as a result of exaggerated press reports. In an 
effort to allay that concern, we expended a great deal of effort in reassuring village 
residents and their leaders that no sterility or psychiatric disease would result from these 
outbreaks. 

CONCLUSIONS 

Our best unified explanation for the etiology of this epidemic is as follows: 

- The initial outbreak at Arrabah appears to have been triggered either by psychological 

factors or possibly by the smell of escaping H2S from an outdoor latrine. Although 

the concentrations of H2S at the school in Arrabah are not at all likely to have 

reached toxic levels, there may have been sufficient concentration of gas following 

flooding of the latrine during heavy rains in spring, 1983,ío have produced a foul 

odour and consequent upper respiratory irritation in a few students. Previous studies 

of outbreaks of psychogenic illness have emphasized. that a perception of strange 

odours or gases by affected individuals has frequently preceded onset of illness 

(Colligan and Murphy, 1979). 

- The subsequent spread of the outbreak was due to psychogenic factors. That spread may 

have been facilitated by newspaper and radio reports which described the symptoms in 

detail and strongly suggested that a toxic gas was the cause of the outbreaks. 

- The termination of the outbreak was probably related to the closing of West Bank 

schools. The closing of the schools dispersed the students and helped to minimize 
the opportunity for spread of symptoms among students clustered together in the 

classroom environment. 

Report prepared by: Philip J. Landrigan, M.D., M.Sc. 

Director, Division of Surveillance, Hazard Evaluations, 

and Field Studies 
National Institute for Occupational Safety and Health 

Centers for Disease Control 

Bess Miller, M.D., M.Sc. 

Medical Epidemiologist 

Division of Viral Diseases 

Center for Infectious Diseases 

Centers for Disease Control 
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TABLE 1 

Reported Incidence of Symptoms - Arrabah and Yattah, West Bank 
March - April 1983 

Arrabah Yattah 

Number of Patients 62 б2 

SYMPТO1S 

Headache 60 (97)* 62 (100 ) 

Dizziness 57 (92) 62 (100 ) 

Abdominal pain 40 (65) 54 ( 87) 

Blurred vision 38 (61) 42 ( 68) 

Weakness of limbs 37 (60 ) 52 ( 84) 

Myalgia 26 (42) 20 ( 32) 

Loss of Consciousness 18 (29) 23 ( 37) 

Paralysis 9 (15) 7 ( 11) 

Blindness 6 (10) 7 ( 11) 

* 
Figure in parenthesis represents percent of patients with symptoms. 
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APPENDIX I 

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES 

PUBLIC HEALTH SERVICE 

CENTERS FOR DISEASE CONTROL 

WEST BANK EPIDEMIOLOGIC STUDY 

1. 

2. 

NAME 

Date 

Interviewer 

First 

Identity Card 

Family (Father's name) 

Number 

3. Address (Number, Street) 

(City) 

4. Sex Male 

Female 

5. Age (At last birthday) 

6. Occupation Student, if student School 

Teacher Class 

Other Place of employment 

These questions refer to the recent illness in your school: 

7. What happened to you during this event? 

I experienced symptoms 

I experienced NO symptoms 

INTERVIEWER: If answer is NO, skip ahead to question 19. 

8. If you experienced symptoms, when did you first become ill? 

Date Time 
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9. What were your symptoms? (Please check any symptoms on the following list which you 
experienced.) 

Headache Muscle soreness 

Dizziness Weakness 

Blurred vision Paralysis 

Blindness Loss of consciousness 

Toothache Abdominal pain 

Other 

10. If you were sent to the hospital, were you admitted? 

Yes No 

11. Since you first became ill, how many times were you admitted to the hospital? 

12. How many days (total) were you in the hospital? 

13. How many days (total) were you ill? 

14. Are you fully recovered now? Yes No 

15. Before you became ill, did you notice any unusual smell? Yes No 

Describe 

16. Were you feeling well in the morning before coming to school on the day of the recent 
outbreak? Yes No 

If no, describe 

Where were you sitting when you became ill? 

Near window 

Middle of room 

Away from window 

17. When did you last eat before you became ill? 

Where did you eat? 

Describe 

Home 1 

School 2 

Other 3 

List major foods 



18. When did you last drink water before you became ill? 

Where did you drink? 

19. Is any one else in your family ill? 

Home 1 

School 2 

Other 3 
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Yes No 

List Name Age yrs. 

Age yrs. 

20. How did you first find out that anything had happened in your school? 

I saw someone become ill. 

I was told by a fellow student or teacher. 

I was told by someone outside the school (neighbour, etc.). 

I heard or saw ambulances. 

I experienced symptoms. 

21. Did you yourself see any unusual events in the hours or days prior to the illness at 

your school? 

Yes No 

If yes, describe 

22. How would you describe your general health? 

Excellent 

Good 

Fair 

Poor 

23. During an average month about how many days are you absent from school because of illness? 

Days 

(Mark 0 for none) 

24. How often do you use medicines for headache, constipation, colds, nerves, during an 

average week? times. 

25. How are your grades in school? Excellent 

Good 

Fair 

Poor 
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26. Are you a happy person? Most of the time 

Some of the time 

Rarely 

27. How well do the-students in your class get along? 

Very well 

Fairly well 

Poorly 

28. How is communication between students and teachers in your school? 

Excellent 

Good 

Fair 

Poor 

TABLE 1 

Reported Incidence of Symptoms - Arrabah and Yattah, West Bank 
March - April, 1983 

Number of Patients 

SYMPTOMS 

Arrabah 

62 
Yattah 

62 

Headache 60 (97)' 62 (100) 

Dizziness 57 (92) 62 (100) 

Abdominal pain 40 (65) 54 (87) 

Blurred vision 38 (61) 42 (68) 

Weakness of limbs 37 (60) 52 (84) 

Myalgia 26 (42) 20 (32) 

Loss of Consciousness 18 (29) 23 (37) 

Paralysis 9 (15) 7 (11) 

Blindness 6 (10) 7 (11) 

'Figure in parenthesis represents percent of patients with symptom. 
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Figure 4 
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APPENDIX II. 

METHODS AND RESULTS OF ENVIRONMENTAL TOXICOLOGY ANALYSES OF SUSPECT OBJECTS FROM WEST BANK SCHOOLS 

ENVIRONMENTAL HEALTH ADMINISTRATION, ISRAEL MINISTRY OF HEALTH - MARCH- APRIL, 1983 

Specimen 

Number 
Description 

Origin 

(Location found) 
Methods of examination Results 

1 Water with a "yellow YA'ABED Girls- (a) Microscopic examination of the "yellow powder" has been identified as pollen. 

powder" (in a 150 ml School (Jenin) 

jar closed with a (b) Extraction of 20 ml water with dichloromethane, The solvent was filtered 

plastic screw, and evaporated to dryness, then dissolved in 2 ml acetone "Pestanal ". 

(The "yellow powder" Gas - chromatography analysis: Inject an aliquot of the acetone solutions 

was floating on the into a GC equipped with FPD (using P and S filter) 

water surface.) 

2 Cloth curtains 

(coloured printed) 
EL- SAHARA 

Girls- School 

from class 8 

(Jenin) 

N/P Detector 

Operation conditions: Glass column packed with QF 1'157 /DC 200'10% 

Programming from, 85 °- 225 °C, rate 100/minute 

Inlet; detector 200 °; 250 °C 

(c) Biological test: 0.25 ml water was administered per os to a group of mice. 

Blood cholinesterase was determined before and 45 -1 h after the water 

administration. The mice were kept under observation for 48 h for 

pathological or behaviour changes. 

(a) CLC - MS system 

* Methanol extract. Aliquot of the methanol solution injected into OV -17 

column on chromosorb Q 4%. 

Programming from 80 °C to 250 °C. Detection: Electron ionization. 

** Chloroform extract: Was evaporated to dryness and the resultant material 

was directly injected into the MS. 

(b) Gas - chromatography analysis. 

Extract a piece of curtain about 0.5 m2 with hot acetone, shaked for 15, 
filtered and concentrated to 10 ml. Inject an aliquot in a GC as 

described in specimen No. 1 method (b). 

(a) The "yellow powder" 

(b) No traces of organophosphorous 
compounds have been 
detected. Some unidenti- 
fied traces were found with 

the N/P detector, which can 
be related directly to the 

nature of the sample. 

(c) No inhibition on blood 

cholinesterase was found. 

No pathological, behaviour, 
food or drinking habits 
changes have been noticed 

in the treated mice group 

in comparison with the 
control group. 

* The only material detected 
was the solvent. 

** Based on the peaks obtained, 
it was not possible to 
identify any substance that 

could account for the 

symptoms reported. 

No traces of organophosphorous 
compounds have been 
detected. Some unidenti- 

fied traces were found with 

the N/P detector, which can 
be related directly to the 
nature of the sample. 



Specimen 
Number 

Description 
Origin 

(Location found) 
Methods of examination Results 

*3_4 
Water collected from BURKIN 

the floor in a class- (near Jenin) 
room. Girls- School 

(c) Biological test. 

Dilute 1 ml of the acetone extract with 4 ml water. Keep on a water bath to 
eliminate the acetone. 

0.25 ml of the water suspension was administrated to a group of mice. 
Blood cholinesterase and observation for 48 h. was performed as described in 
specimen No. 1 (c). 

No inhibition on blood 

cholinesterase was found. 

No pathological, behaviour, 

food or drinking habits 
changes have been noticed in 

the treated mice group in 

comparison with the control 

group. 

(a) Gas- chromatography analysis. No traces of organophosphorous 

compounds have been detected. 

As described for specimen No. 1 method (b) 

Water collected from Some unidentified traces were 
mobile tank found in found with the N/P detector, 
the vicinity of the which can be related directly 
school, to the nature of the sample. 

(b) Biological test: 

As described for specimen No. 1 method (c) 

No inhibition on blood 
cholinesterase was found. 
No pathological, behaviour, 
food or drinking habits 

changes have been noticed in 
the treated mice group in 

comparison with the control 
group. 

*5 -6 Cloth curtain Girls- School (a) Gas - chromatography analysis. No traces of organophosphorous 
(coloured) from a Secondary- School compounds have been detected. 
classroom where Jenin As described for specimen No. 2 method (b) 

complaints have been Some unidentified traces were 
reported, found with the N/P detector, 

which can be related directly 

to the nature of the sample. 

Cloth curtain 
(coloured) from a 

classroom without 
complaints. 

(b) Biological method 

As described for specimen No. 2 method (c) 

*7 -8 Open container of YATTAN (a) Chemical tests. 

Top -Cola closed with Girls- School 
a piece of cotton (near Hebron) Sugar content % expressed as Brix 
wool and adhesive 
plaster. Protein and fat soluble substances 

* 

The content was 

about 6 ml. 

Each sample has been separately analysed. 

е 

No inhibition on blood 
cholinesterase was found. 

No pathological, behaviour, 
food or drinking habits 

changes have been noticed in 
the treated mice group in 
comparison with the control 
group. 

Brix 6.5 

Traces 



• • 
Specimen 

Number 
Description 

Origin 
(Location found) 

Methods of examination Results 

9 Glass jar with a 
beige powder. 

10 Cloth curtain 
(coloured printed) 

YATTAH 

Girls- School 

(near Hebron) 

ANABTA 
Girls- School 

(b) Gas - chromatography analysis 

As described for specimen No. 1 method (b) 

(c) Biological test. 

As described for specimen No. 1 method (c) 

Chemical tests 

(a) Identification: Carbonate 

Calcium 

Assay: 

(b) Gas -chromatography analysis. 

2 g powder was extracted with hot acetone, shaken for 15', filtered and 
concentrated to 10 ml. 

Inject an aliquot of acetone and operate as described for specimen No. 1 

method (b) 

(c) Biological test. 

A water suspension of the powder with carboxymethylcellulose was prepared. 
Each ml contains 100 mg of the powder. 

0.5 ml was administrated per os to a group of mice and kept under 
observation for 48 hours. 

(a) Gas -chromatography analysis. 

As described for specimen No. 2 method (b) 

No traces of organophosphorous 

compounds have been 

detected. 

Some unidentified traces were 
found with the N/P detector, 
which can be related directly 
to the nature of the sample. 

No inhibition on blood 
cholinesterase was found. 
No pathological, behaviour, 

food or drinking habits 
changes have been noticed in 

the treated mice group in 
comparison with the control 
group. 

Positive 
Positive 
Calcium Carbonate 85% 
(calculated on the basis of 

calcium found). 

No traces of organophosphorous 

compounds have been 

detected. 

Some unidentified traces were 
found with the N/P detector, 
which can be related directly 
to the nature of the sample. 

No pathological, behaviour, 

food or drinking habits 
changes have been noticed in 

the treated mice group in 

comparison with the control 
group. 

No traces of organophosphorous 

compounds have been detected. 

Some unidentified traces were 
found with the N/P detector, 
which can be related directly 
to the nature of the sample. 



Specimen 

Number 
Description 

o a w 
Origin 

Methods of examination Results Ia 
(Location found) 

11 A bottle of water 

(600 ml) 

collected from the 

school tap 

АNABТА 

Girls- School 

(b) Biological method Ni inhibition on blood 
cholinesterase was found. No 

As described for specimen No. 2 method (c) pathological, behaviour, food oo 

or drinking habits changes have 
been noticed in the treated mice 
group in comparison with the 
control group. 

(a) Gas- chromatography analysis. 

An aliquot of 200 ml water was treated, as described for specimen No. 1 

method (b) 

(b) Biological test. 

As described for specimen No. 1 method (c) 

• • 

No traces of organophosphorous 
compounds have been detected. 

Some unidentified traces were 
found with the N/P detector, 

which can be related directly 
to the nature of the sample. 

No inhibition on blood 
cholinesterase was found. No 

pathological, behaviour, food 

or drinking habits changes have 
been noticed in the treated mice 
group in comparison with the 
control group. 


