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l. TOXICITY DETERMINATION 

Employees of Corrmonwea1 t h Tradi ng Company were not exposed to a health 
hazard from chemical exposure during t he survey {August 16-17, 1978). 
Formaldehyde concentrations approached but did not exceed the NIOSH 
recomnended exposure cri teria of 1 ppm {part per million} based on a 
30 minute sampling period. However, levels of fonnaldehyde nonnally
expected to be observed by odor were detected. Whether or not employees 
were exposed to irritating levels of chemi cal substances during the 
episodes of mass illness can on ly be speculat ion. A possible explanation 
for the episodes of mass il lness is that these detectable levels of 
formaldehyde served as the 11 trigger ing mechanism" which precipitated the 
large numbers of emp1oyees report ing 111. 

From infonnatfon gathered in employee medical intervi ews concerning the 
episodes of mass illness, it i s NIOSH's opinion that symptoms of irritation 
described by employees may have been due to fonnaldehyde exposure.
Other symptoms described could have been of psychogenic origin . 

From a behavioral factors approach. i t can be concluded that, in the 
absence of any other identifiable toxic substance, the pattern of results 
obtained from a detailed human factors quest ionnaire is indicative of 
stress-induced mass psychogenic illness. Affected workers exhibited 
elevated job and life stress and more frequent health complaints (more
frequent feelings of physical discomfort, pressuret less autornony) than 
non-affected workers. Also, affected workers reported a strange or 
irritating odor and concomitan t vague symptomo1ogy more frequently than 
non-affected workers. 

It is important to remember t hat the j udgement of mass psychogenic
illness or occupational hys t eria i s often a diagnosis by exclusion. 
That is, it is a conclusion reached when certain stress related conditions 
are present and when ot her chemical and physical possibi lities have been 
eliminated as a possible cause. In this case, NIOSH i nvestigators were 
asked to evaluate an env ironment and det ermine whether or not its condition 
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could have caused the problems experienced by workers in the past. 
Since one cannot expertly relate present conditions ta past symptomatology. 
the overall conclusion can certainiy be questioned. However, it 1s 
NIOSH 1 s conc1us1on that episodes of mass psychogenic illness were experienced 
in the past and that the probable triggering mechanism was 1ow levels of 
fonnaldehyde vapor escaping from permanent press clothing. It is also 
NIOS~'s conclusion that individual employees experiencing irritation of 
the eyes and breathing passages may have been exposed to levels of 
formaldehyde which could actua11y produce such irri tation. The literature 
cited in this report indicat es that people can experience irritation at 
fonnaldehyde exposure leve1s below l ppm. 

Reco111T1endations are presented which will hopefully prevent such episodes
from occurring again . 

II . DISTRIBUTION AND AVAILABILITY 

Copies of this Determination Report are currently available upon request 
from NIOSH, Division of Techn ical Services , 1nfonnation Resources and 
Dissemination Section, 4676 Columbia Parkway. Cincinnati, Ohio 45226. 
After 90 days the report will be available through the National Technical 
Infonnation Service (NTIS), Springfield, Virginia. Infonnation regarding 
its avai1ab11ity through NTIS can be obtained from NIOSH, Publications 
Office at the Cincinnati address. 

Copies of this report have been sent to: 

a. Corrmonwealth Trading Company 
b. Local 313, lnternationa 1 Ladies Gannent Workers Union 
c. U.S. Department of Labor9 OSHA , Region I 
d. NIOSH, Region I 

For the purpose of informing the approximately 225 affected employees, 
copies of the report shall be posted in a prominent place accessible to 
the employees, for a period of 30 calendar days. 

III. INTRODUCTION 

Section 20 (a)(6) of the Occupational Safety and Health Act of 1970, 29 
U.S.C. 669 (a)(6) , authorizes the Secretary of Health, Education, and 
Weifare, following a written request by any employer or authorized 
representative of employees , to detennine whether any substance nonnally 
found in the place of employment has potentially toxic effects in such 
concentrations as used or found. 

NIOSH received such a request from the empl oyer to evaluate the potential 
for employee exposure t o formaldehyde or other toxic substances in the 
workp1 ace. 
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Since approximately Apr11. 1 9 7B ~ employees reported having work-associated. 
symptoms (primarily headachE ~ nausea~ tiredness , weakness . etc.) Most 
of these 1ndividua1 occurrences were not b~ouqht to t he attention of 
management. In mid-April a~ unusua1 number of employees reported 111 at 
one time. thus prompting the; management to contact a private corisu1ting 
finn and the State of Massacnu~etts , Divis ion of Occupational Hygiene, 
to evaluate the warehouse fo r t ox ic substances and revie~1 t he ventilation 
requirements. The Occupational Safety and Health Administration was 
also consu l ted. however . none of ths· orgcnizatfons were able to detennine 
a cause for the outbreak. On June 21, 1978 , four femal e and twc male 
employees became 111. complaining of puffy eyes , headache, dizziness. 
sore throat. faintness. nausea~ shortness of breaths and eye irritation. 
All aff ected employees were sent to the hospita l for tests and the 
rema1ning emp1oyees sen t home. Subsequently. management filed a request 
for a Health Ha.zard Eva1u!ition with the NIOSM. Region I ~ program consultant. 

IV. HEALTH HAZARD EVALUATION 

A. Description of Facili ti es/Operation 

Coll1'!1onweaith Trading Company, a subs idiary of Zayre. Corporation, is a 
distribution center for female clothing. The warehouse occupies 110,000 
square feet and employs approximately 325 workersp 80 percent of whom are 
female. There are 250 first shift workers (150 in the warehouse and 100 
in the offi ces) and 75 second shift workers (a11 warehouse). 

The warehouse operations consist of the following stepwise process: 
Clothing is received from the manufacturer (over 400 manufacturers 
supply Corrmonwealth Trading) either in boxes or hanging racks and brought
into the warehouse through 10 shipping and receivi ng doors. The shipment 

11T11is forklifted from the recei vi ng area t o the area , where it is 
unpacked and p1aced on hangers and placed in t he conveyor system. 
Clothing is manual l y pushed thr ough the conveyor system to the temporary 
storage area "A11 

• In the "Bll & 11 C" areas, the ciothing is arranged by 
size and ticketed. The stamping of ti ckets is done in an adjacent area. 
The ticketed garments are then moved to the upper floor where they are 
further arranged by size, color. etc . If not needed for irmiediate ship­

11 Y11ment, t he garments are placed in holding area • When ready for 
distribution to retai1 stores~ t he se1ected clothing is conveyed back to 
the f irst level. codad for distribution and boxed. First shift is 
primarily concerned wi th t he recei ving aspects of the operation; second 
shift concentrates on packing and shi pping to \"etai1 outlets . 

The w~rehouse area is venti 1ated by a centra11y located. 86,000 cubic 
feet per minute { cfm) ·intake roof top fan and by whatever air exchange 
that takes place when the shipping and receivi ng doors are open. There 
are no windows in the warehouse. i here are also four 10,000 cfm exhaust 
fans located along one s ide of the roof to help relieve the positive 
pressure buildup . The warehouse is not ai r conditioned and 1s heated by 
a city gas-fired furnace. Figure I shows the general layout of the 
building and the ventila t ion system. In addi tion~ after the first 
episode, managB~ent rented and install ed 12 pedes tal fans to help eliminate 
area s of stagnant ai r . 
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B. Evaluet1on. Oes1gn and Methods 

Since other consulting groups had previously investigated the problem 
and had not been able to identify any causal agent, it was decided that 
NIOSH would consider the problem from three approaches - environmental, 
medical and behavioral. 

1. Environmental 

Many of the symptoms presented by the employees suggested exposure to an 
irritant chemical . Since many durab1a press clothing manufacturers 
uti1ize fonnaldehyde to instill this quality in clothing and the syrnptom­
ato1ogy para11eled 1ow level formaldehyde exposure, it was judged that 
formaldehyde was a possible causative agent. Therefore, personal 30 
minute 11 ce11ing concentration" samples and longer term personal breathing 
zone samples were taken for fonnaldehyde. 

Employee complaints centered in three areas of the warehouse - the 11T11

area, the aisle area between 11811 and 11C11 area and the Ticket area; and 
were associated with certain brands of clothing (Outlander, India Imports, 
Organically Grown). none of which were being handled at the time of the 
investigation. Personal and area samples were taken in these three 
areas. In order to detenn1ne if significant concentrations of fonnaldehyde 
could build up in a package from the manufacturer, an unopened box of 
India Imports was obtained and a hole large enough to withdraw an air 
sample was made. This sample was analyzed for fonnaldehyde. Fonnaldehyde 
sampling was perfonned by two methods - an impinging solution (20 milli­
liters of l percent Sodium Bisulfite) and a personal sampling pump 
calibrated to draw ambient air at 1.0 liter per minute (lpm}; and a 
specially treated charcoal tube for fonnaldehyde vapors connected to a 
persona1 sampling pump calibrated to sample ambient air at 0.2 lpm.
Analysis was perfonned by spectrophotometric methods (P&CAM #125).1 

Since the presence of fonna ldehyde was only suspected, general area 
samples for qualitative identification of organic atmospheric contaminants 
were obtained. Regular charcoal sampling media and 0.2 lpm sampling 
pumps were used. Analysi s was by gas-1iquid chromatography (P&CAM #127).1 

2. Medica1 

Detailed, private interviews were conducted by the medical officer with 
four employees identified as having been affected in either the April or 
June outbreak. Infonnal interviews were conducted with numerous other 
employees at their work stations. · 

3. Behavioral 

A detailed questionnaire was distributed to 210 employees covering both 
shifts. ihis questionnaire was specifically designed for investigations 
where there is no apparent environmental condition that could be related to 
documented health effects and where conditions predisposing to stress 
induced mass psychogenic illness might prevail. In addition to socio­
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demographic (age, sex. level of education, mari tal and parental status, 
etc.) and epidemio1og1ca1 1nfonnation {date and time of illness. symptom­
atology, location of workplace at the time of the onset of illness, 
etc.), the questionnaire contained items designed to measure perceived 
job stress a1ong a variety of dimens ions (unwanted overtime, role ambiguity. 
job boredom, role conflict, etc .) . Four standard1zed personality/psycho­
diagnostic instruments were also included in the survey protocol. These 
were: 

1. The Work Environment Scale2 - This scaie measures ten dimensions 
of socia1 climate of the workplace which are believed to be predictive 
of worker· satisfaction or adjustment. These are: 1) Involvement ­
extent to which workers are enthusiastic or comnitted to their jobs; 2) 
Peer Cohesion - the extent to which workers are mutually supportive; 3)
Staff Support - the extent to which management is perceived as supportive 
by the workers; 4) Autonomy - the extent to which workers feel self­
sufficient and independent; 5) Task Orientation - the extent to which 
the climate emphasizes productivity and efficiency; 6) Work Pressure ­
the extent to which workers perceive pressure to produce; 7) Clarity ­
the extent to which workers know what is expected of them in the perfonn­
ance of their jobs; 8) Control - the extent to which management imposes 
rules and regulations on the workers; 9) Innovation - the extent to 
which variety and new approaches are emphasized in the workplace; and 
10) Physical Comfort - the extent to which the physical surroundings 
contribute to a pleasant work environment. 

2. Abbreviated Internal-External Control Scale3 - This is an 11­
item scale designed to measure the extent to which an individual attributes 
causation for his experience to internal vs external sources. For 
example. it was felt that individuals experiencing vague, psychosomatic 
symptoms might attribute them to internal factors (stress, anxiety,
fatigue) or external factors (a gas leak, a virus, etc.). 

4 3. The Eysenck Personality Inventory (EPI} - This scale measures 
personality in tenns of two pervasive, independent dimensions: extroversion­
introversion and neuroticism-stability. There is some evidence to 
indicate that clinically diagnosed hysterics score lower on the extroversion 
scale than normals . 

4. The Mini-Mult of the MMPI5 - This is a factor-analytically 
derived scale of the Minnesota Muitiphasic Personality Inventory. Three 
subscales from this instrument were included in the present survey 
protocol. These were: 

a} The Hysteria Scale - Measures the extent to which the 
individual exhibits behavioral patterns characteristic of the hysteria­
prone personality: excitability, emotional instability, self dramatization. 

b) The Hypochondriasis Scale - Measures the extent to which 
the individual somaticizes emotional or psychogenic strain or tension. 

c) The Depress ion Scale - Measures the extent to which the 
individual experiences feelings of dejection, hopelessness, worthlessness, 
etc. 
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C. Evaluation Criteria 

In this study three sources of cri teria were used to evaluate a worker's 
exposure to toxic chemicals in an occupational setting . These exposure 
limits are deri ved from existing human and animal data . and industrial 
exoerience, and reoresent values to which i t is believed that nearly all 
worl<ers may be exoosed for an 8-10 hour day, LtO hour \•1ork week, over a working 
lifetime with no adverse effect . However, due t o var iations in individual 
suscepti bi 1i ty, a small oercen t age of wor kers may experience ~ffects at 
levels at or helow the reco1m1ended exposure l imi t ; a smaller oercentage 
may be more seriously affected by agqravation of a pre-existing condition 
or by development of an occupational i llness. 

The three sources of criteria for this study are: 1) Cr1teria for a 
Recol11llended Standard6 by the National Insti tute for Occupational Safety 
and Health; 2) Occupational Safety and Health Standards for General 
Industry7 by the Department of Labor ' s Occupational Safety and Health 
Administration; and 3) Threshold Limit Values (TLVs) and their supporting 
documentation8 by the American Conference of Governmental Industrial 
Hygienists. 

Since initial screening of the environment indicated fonnaldehyde to be 
the only chemical with toxic exposure potential , the toxicological 
su111T1ary will be confined to formaldehyde. 

Fonnaldehyde is an intense irritant of the upper respiratory passages. 
For this reason, systemic poisoning is unlikely since workers would be 
compelled to leave the exposure area before levels sufficient to cause 
systemic poisoning were reached. Formaldehyde also irritates the eyes, 
causing a burning, stinging sensation with consequent tearing. 

There are several studies reported in the literature concerning occupational 
exposure to fonnald9hyde, with some being analogous to this situation. 
Bourne and Seferian reported that customers and employees were affected 
by 0.13-0.45 ppm formaldehyde, reporting stinging eyes, headaches and 
throat irritation. ShipkovitzlO studied eight textile plants and found 
that an average formaldehyde concentration of 0.68 ppm was causing 
irritation of mucous membranes, heavy tearing , wheezing , excessive 
thirst and disturbed sleep in employees. The Cal i fornia Department of 
Public Healthl l also studied a textile factory which manufactured 11 permanent 
press" clothing and found eye and upper respiratory tract irritation 
from ex.pos~5es ranging from 0.9 to 2. 7 ppm. Additionally, many studies -
Shipkovitz , California Department of Public Healthll, Sim and Pattie12, 
Kerfoot and Mooney1 3, - have uncovered evidence that the irritant effects 
of low level formaldehyde exposure may cease due to 11 01factory adaptation" 
or 11acclimatization 11 However~ this adaptation is transient since• 

irritation returns following periods of nonexposure. E1kinsl4,l~ reported 
that workers may develop a toleran~e to formaldehyde irritation; on the 
other hand, Henderson and Haggardl6 reported that people may become more 
susceptible on repeated exposure. 

http:0.13-0.45
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Various studies have reported the odor threshold for formaldehyde. 

Pattyl7 indicates an odor threshold below 1 ppm, which is consistent 

with sgurne, et a19, ShipkovitzlO, Reinhalti8, Me1ekhina19, and Leonardos, 

et a12 . 


NIOSH has recofl1Tlended that employee exposure be limited to 1 ppm fonnalde­

hyde as measured by a 30 minute samp1 i ng per iod ; i.e. any 30 minute 

exposure during the working day should not exceed 1 ppm. The ACGIH 

recolTlllends a 2 ppm limit or cei li ng value but does not indicate a time 

period. The OSHA standard is an 8-hour time weighted average of 3 ppm. 

with a 30 minute ceiling of 5 ppm. 


NIOSH's recormiended workplace standard is designed to protect all but 

the sensitized worker from adverse heal th effe~ts associated with 

fonnaldehyde exposure. People who have become sensitized to fonnaldehyde 

should not be exposed. 


V. RESULTS AND CONCLUSIONS 

A. Environmenta1 

Seven personal breathing zone samples were taken for fonnaldehyde; all 
were below the NIOSH recommended cr i teria of 1 ppm. General area samples 
for fonnaldehyde were also be1ow this limit. See Table I for environmental 
data. Samples taken for detection of any organic substances failed to 
reveal the presence of any substances at the 50 microgram limit of 
detection. Analysis of swipe samples for formaldehyde taken from a 
worker's hands and from two articles of clothing merchandise did not 
detect formaldehyde at the 50 microgram level. It can be concluded that 
employees were not exposed to levels of formaldehyde above recon1T1ended 
criteria during the days sampled. However, levels above the "action 
level" of 0.5 ppm for forma1dehyde were measured. The "action level" 
is the level of employee exposure, when reached, that requires that 
measures be taken to reduce thi s exposure. These steps may include 
employee exposure monitoring and/or engineering control. Also, as 
indicated in previous:y cited literature, some levels were recorded 
th.at .have caused irritation symptoms in workers. 

The roof-mounted ventilation system is not adequately moving air throughout 
the warehouse. ~With ~he intake and exhaust fans located in the ceiling 
and the racks or hanging clothes on the upper level acting as a barrier 
to air exchange with the 1ower level, much of the outside make-up afr is 
being channeled back out via the 4 exhaust fans. The contention that 
there is 1itt1e air exchange on the lower level may be supported by the 
proportion of affected employees on the lower ievel versus the upper 
level. Air moved by the large pedestal fans located throughout the 
w~rehouse is also b~ing channe~ed by the rows of hanging clothing. In 
aisles where there 1s no fan directed, the air becomes stale and odors 
from hanging clothes are noticeable. This was reported by some employees
and noted by NIOSH investigators. 
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B. Medic.al 

Based on private medical i nt erviews with 4 employees identified by the 
union representative as having been affected during either the April or 
June outbreak, and informal discussions with numerous other employees at 
their work stations. the following infonnation was revealed : 

l. Co11111on symptoms included eye and upper respiratory tract 
irritation, unusual fa t igue, l ightheadedness (dizziness). headache, and 
nausea . Symptoms characteristi c of the hyperventilation syndrome were 
generally not reported. 

2. Besides the two 11 ep i demic 11 cases in April and June, there were 
other individual incidents not reported to management; this indicates 
a routine or continuing problem. The major outbreaks seemed to coincide 
with the handling of certai n brands of clothing which seemed to be 
stronger smelling than other brands handled. 

3. Some employees indicated that their symptoms coincided with 
stale air condf tions in the warehouse. 

4. Several employees expressed dissatisfaction with the relatively 
impersonal, unfriendly atmosphere of the new larger building . None 
reported any substantial change in the work itself. 

5. Most affected employees were on first shift, and were located 
throughout the warehouse. 

From the above, it is concluded that the irritative symptoms are compatible 
with the known effects of formaldehyde exposure. 

C. Behavioral Factors Evaluation 

A total of 210 questionnaires were distributed to employees; 141 were 
returned, representing a response rate of 67 percent, which is 63 percent
of the total warehouse population. 

The questionnaire data was analyzed by correlating the work environment, 
job stress, and personality measures with the number of symptoms reported 
(as an indication of severity). The correlation test used was the 
Pearson product moment coefficient (r). This test measures the degree 
to which there is a linear relationship between two measures. Thus the 
larger the value of the correlation coefficient (r), the stronger the 
relationship between measures. The probability, £:, that the correlation 
or relationship between the measures occurred just by chance is also 
indicated. The smaller the value for p_ the lower the possibility the 
correlation occurred by chance. 

http:Medic.al
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1. Demographic Factors 

The 141 respondents represented 86 females (60 percent) and 55 males (40 
percent) from the warehouse population who had worked for the company 
for less than l year (median= 11 months). Fifty-eight percent worked 
the day shift and 27 percent worked the afternoon or evening shift. The 
remaining 15 percent worked either the night shift, rotated on shifts 
periodically, or did not respond to this i tem. The median age of the 
sample was 21.4 years w1th a range of 16-61 years. Eighty-five percent 
of the sample were white and 69 percent reported having at least some 
high school education. Fifty-nine percent were single, 34 percent 
married and 7 percent either separated or divorced. A majority of the 
respondents reported having no children (60 percent). 

Nearly half of the respondents (46 percent) reported earning less than 
$3,000.00 per year with 79 percent earning less than $7,000.00 per year. 
Over half (61 percent) reported using all or most of their income in the 
support of the family but only 24 percent provided the major portion of 
the annual i ncome of the fami ly. For this sample, either the father (38 
percent) or the spouse (25 percent} were reported as being the "chief 
breadwinner" of the family. 

This data should be interpreted in light of the fact that management policy 
allows employees to detennine their own schedules with respect to number 
of hours per day, days per week and time of day for reporting to work. 

2. Symptoms 

The questionnaire contained 25 symptoms which were selected from the 
literature as characteristic of mass psychogenic illness. The respondents 
were instructed to check which, if any, of the symptoms they experienced 
during the outbreak at the plant either in April 1978 or June 1978; 
there were relatively few respondents in the sample who indicated during 
which illness outbreak they experienced symptoms to pennit an analysis 
of symptom distribution for each occurrence. Thus, in the remainder of 
this report, the two outbreaks are treated as a single illness event. 
Of the 141 respondents to the survey, 72 (51 percent) reported experiencing 
at 1east one symptom during the outbreaks . Table II presents the 25 
symptoms in rank-ordered fonnat in tenns of frequency. The five most 
prevalent symptoms were headache (32.6 percent), lightheadedness (29.8 
percent)~ sleepiness (25.5 percent) dry mouth (24.1 percent) and dizziness 
(21.2 percent). Examination of the most prevalent symptoms reveals a 
pattern which is remarkably sim~bar to other evaluations of this type 
among diverse industrial groups • This concordance is discussed in 
more detail later in this report. 

Table III presents the distribution of workers according to the number 
of symptoms reported in the survey . For purposes of this report, the 
number of symptoms reported is used as an index of symptom severity and 
as a criteria in the classification of workers as "affected" by the 

http:7,000.00
http:3,000.00
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illness outbreak or "unaffected". "Affected" workers indicated one or 
more symptoms; "unaffected" workers indicated zero symptoms. There is 
considerable variance regarding the number of symptoms reported as seen 
in ~ab~e III. The mean number of symptoms reported for affected workers 
was 4.83 and the mean number of days i11 for affected workers was 4.16 
days. A majority of affected individuals were ill for a duration of 1-3 
days. 

3. Job Stress Factors 

There were a number of work related factors which correlated signifi­
cantly with symptom frequency. These are listed below: 

a) Workers who reported having to push hard to get the work 
done had the highest number of symptoms during the illness outbreak 
{r=.22, p<.006). 

b) Those individuals experiencing more symptoms reported 
being less concerned about receiving a reprimand or complaint from their 
supervisor Cr=-. 15, p<. 04). 

c) There were very strong relationships between symptom occur­
rence and perceived uncomfortable physical characteristics at the workplace. 
Symptom severity was related to the frequency of loud persistant noises 
(r=.22 1 p<.006), irritating smells {r=.50, p<.00001), dust in the plant 
(r=.38, p<.00001), and uncomfortable temperature variations (r=.20, 
p<.. 009). 

d) Three of the 10 subscales of the Work Environment Scale 
were significantly related to symptom frequency. These were: 

1) Autonomy (r=-.20, p<.01) - The less the individuals 
are encouraged to .be self-sufficient and make their own decisions, the 
more symptoms were experienced. 

2) Control (r=-.18, p<.02) - Individuals with more symptoms 
perceived management as using rules or pressures to keep workers .under 
control. 

3) Physical Comfort (r=-.18, p<.02} - Workers who perceived
the workplace as physically uncomfortable experienced more symptoms 
during the illness outbreak. 

4. Health Status 

The data revealed a pattern of relationships between number of symptoms
and health variables. These were: 

a) General (r=.13, p<.07) - There appeared to be a trend 
for workers who experienced more symptoms to report their health as 
poorer. 
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b) Absenteeism (r=.37, p<.00001} - Workers with a higher 

number of symptoms took significantly more sick leave days during an 

average month. 


c) Medicati on Use - Employees who experienced more symptoms 
during the outbreak reported more frequent use of aspirin or headache 
medication (r=.28, p<.0006 ) and cough, cold , or sinus medication (r=.17, 
p<. 03). 

d) Affected workers reported being bothered more frequently 

during an average month by frequent or severe headaches (r= . 14, p<.05) 

and spells of exhaustion or fat igue {r=.16, p<.03). 


e) Affected workers were more 1ike1y to see a physician if 

they had been feeling poorly for a few days (r~.18~ p<.02) or if they 

had a temperature of about 1000 F {r=.i5, p<.05). 


f) There was a s1gnificant relat ionship between number of 
symptoms and feelings of being tired or sleepy after completing work 
(r=.22. p<.005) and a trend toward feeling tired or sleepy at work in 
affected workers (r=.13, p<.06). 

g) There was no correlation or trend between symptom severity 
and consulting a physician about the illness. Other than those taken to 
the hospital emergency room via ambulance at the company's request. only 
3 affected workers (2%) were treated by a physician for their symptoms. 

5. Personal. family and Social Factors 

There was a positive relationship between symptom frequency and several 
personal, family and social factors. Compared to nonaffecteds, affected 
workers: 

a) were primarily female {73 percent) 

b) were less satisfied with the personal appearance code at 
the plant (r;.22, p<.03) 

c) reported more frequently witnessing others becoming ill at 
the plant (r=.38, p<.00001) and provided more names of co-workers who 
had become ill (r=.47, p<.00001) during the illness event. 

There were no significant correlations between symptom frequency and 
age, educational level, annual income, number of children, length of 
time with present employer, marital status, and ethnic background. 

6. Persona·l ity Factors 

Of the personality measures used in the survey, only two subscales 
correlated significantly with affected status. These were: 
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a) Hypocondriasis (r=.15~ p<.04). wh ich measures the tendency 
in workers to express stress or strain in somatic or bodily symptoms. 

b) Hysteria {r=.21 9 p<.007). which measures the degree to 

which an individual exhibits excitabi1ity , emotional insecurity, and 

self-dramatization. 


7. Interviews with Affected Workers 

A tota1 of 13 affected workE;rs were interviewed at the pl ant by the 
behaviora1 factors personnel. A number of common observations were made 
based on interviews with affected workers . For example, affected workers 
reported symptoms of headache, sleepiness, dryness of the mouth, bad 
taste in mouth. and unpleasant odor in the workplace. These results fit 
with the questionnaire resu!ts presented earl ier. Affected workers 
descr ibed the a~~osphere at the current plant in Stoughton, Massachusetts 
as being less friendl y than the former facility in Avon, Massachusetts. 

Affected workers reported feelings of isolation from fellow workers due 
to the larger size of the new faci lity and poorer circulation of air in 
the new plant. Supervisors were viewed as "pushing harder" since the 
move to the new facility and some workers were upset at the increase in 
security in the fonn of video monitors in the plant and the required use 
of security badges by a11 personnel. 

A frequent compla int was that the piant was too hot which was exacerbated 
by the poor ventilation system {as perceived by the workers). This 
situation was not relieved by opening the dock doors. 

8. Attitudes ioward the Outbreak 

Eighty-two percent of the respondents reported being fully recovered 
from the illness (April and June out breaks) at the time of the NIOSH 
investigation. A majority of the respondents (53 percent) did not know 
if the i11ness could have been prevented~ with 43 percent answering in 
the affinnative. Forty-fi ve percent of the respondents felt that a 
danger still existed in the plant while 47 percent were unsure of whether 
the problem had been adequateiy taken care of . The sample was nearly 
evenly split (49 percent vs 51 percent) concerning whether there had 
been any recent changes at the workplace such as a change in operation 
or a new venti1ating system. Affected 1rJorkers~ more so than non-affected 
workers, felt the illness events could have been prevented (r=.21, 
p<.009) and felt that a danger st ill existed in the plant (r=.22, p<.007). 

9. Discussion 

The findings of the behavioral factors eval uat ion indicate that workers 
who were affected during the iliness outbreaks showed a pattern of 
elevated job and l ife stress and more frequent health complaints relative 
to non-affected workers. Specific factors in this pattern include more 
frequent feelings of physicai discomfort . heavy production pressure and 
less autonomy at the workplace. 
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Higher absenteeism, poorer overall health, ·and more frequent headaches, 

feelings of fatigue and medication use were seen in affected individuals. 

Such workers witnessed others becoming i11 more frequently than did 

non-affecteds, a finding suggestive of psychogenic illness. Affected 

workers a1so reported a strange or irritating odor in the workplace more 

frequent1y than did non-affected workers. 


D. Surrmary 

The environmental aspect of this hazard evaluation was not able to 
document the presence of an unsuspected chemical substance or the presence 
of hazardous 1eve1s of formaldehyde. However~ formaldehyde was found and 
conceivably could have caused the irritation described by the workers. 
The strange odors or smells detected by some employees could also be 
attributed to these levels of fonnaldehyde. The medical opinion tends 
to bear this out. The behavioral factors ana1ysis reveals a pattern of 
results which is indicative of stress-induced mass psychogenic illness.22-24 
Such an illness outbreak develops suddenly and spreads contagiously, 
typically affecting a workforce engaged in short-cycle~ repetitive and 
usual1y boring jobs. Whether this is because women tend to predominate 
this type of job or whether the predisposing socio-economic stresses 
preferentially affect women, has not been determined. The outbreak is 
usually triggered by an external event e.g., a strange odor, and spreads 
rapid1y through the plant as others are observed to be affected or as 
word of someone becoming ill circulates. The specific symptoms may vary 
across cases but typically are vague and non-specific and include headache, 
lfghtheadedness. dizziness, weakness and dry mouth. Such outbreaks have 
occurred in a variety of organizational settings but all appear to have 
the above factors in cofllTlon. In isolation, the results of the present 
study would only point toward the illness having a psychogenic factor. 
Combined with previous investigations of this type, however, the corrmon 
findings more c1ear1y indicate the importance of the psychogenic nature 
of the illness. 

This conclusion in no manner implies that the affected emlloyees were 
not ill. The workers were sick and the symptoms were rea . The same 
logic applies to the fact that there is often a strong psychological or 
stress component in the etiology of a peptic ulcer, but this does not 
minimize the seriousness of the condition. Moreover, the present results 
do not suggest an abnormal group of workers at this plant. On the 
contrary, previous investigations of mass psychogenic illness have 
characterized the illness as occurring in a psychologically normal work 
force which is temporarily experiencing high levels of stress.20 Those 
workers who became affected by the illness did not show consistent 
personality traits which distinguish them from non-affecteds. Although 
affected workers showed stronger tendencies toward hypocondriasis and 
hysteria on one personality test, it is clear that work environment and 
job stress factors are much stronger predictors of symptom severity than 
are measures of personality traits. 

http:stress.20
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II. RECOMMENDATIONS 

Since levels of formaldehyde are at or above the action level of 0.5 ppm. 
engineering control should be implemented and work practices changed so 
that the chance of employee exposure to formaldehyde concentrations in 
excess of 1 ppm is reduced. 

The following recommendations are based on the following premises: 

- Number of symptoms (severity of illness) was significantly ~orrelated 
with stale or 11 bad" ventilation conditions in the warehouse, 

- Outbreaks of illness coincided with the handling of certain 
brands of clothing, 
People can become sensitized to formaldehyde. 

1. Figure 1123 contains ~xamples of poor and good intake/exhaust 
locations. Although the Commonwealth Trading design is not among them, 
it is our opinion that it would rank in the poor category. The following 
are options to improving the present system. 

a} Relocate the four exhaust fans on the walls, preferably as 
low as possible and one to a wall to eliminate air channeling from 
intake to exhaust. 

b) Install duct work from the intake fan to the various 
locations in the warehouse so that the intake air can be more evenly
distributed. Duct work should be provided to both levels. Figure 11124 
is an example of this approach. 

c) Install duct work from the exhaust fans to the problem 
areas -T area, ticket area, and isle area between 11811 & 11 C11

• 

2. Reduce the temperature difference between the office area and 
warehouse area on hot days. Breaks and lunch in a cool area intensifies 
employee perceptions of heat and discomfort when returning to work 
stations. 

3. Some workers stated that leaving the shipping doors open helped 
alleviate discomfort; others stated that conditions seemed to get worse. 
All things being equals it is probably better to leave the shipping 
doors open when ever possible on hot days. 

4. Identify the brands of clothing which characteristically have 
strong odors associated with them. Position pedestal fans around the 
clothing when employees must work with them. This may be impossible in 
storage areas such as 11 811 and "C 11 but it is certainly possible in the T 
area. 

5. Allow employees who seem to experience problems with strong 
smelling clothing to perform other jobs while this type of clothing is 
being processed. 
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6. If possible, allow boxes suspected of containing strong smelling 
clothing to stand partially opened in a we11 ventilated area prior to 
processing to reduce employee exposure to formaldehyde. (See 1-C.) 

7. Some employees expressed concern over the cleanliness of the 
warehouse. Periodic wet mopping or vacuuming should be done to reduce 
dustiness. 

8. Do not allow sensitized employees to become exposed to formalde­
hyde. 
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Table I 

Airborne Formaldehyde Concentrations 

Conunonwealth Trading Company 
Stoughton, Massachusetts 

August 16-17, 1978 

HE 78-116 

_Jop_pesi:£j_pt ion/ Location T~pe Sample 
Sample 

Time (min) Collection Method 
Formaldehyde 
Concentration (ppm) 

Machine Operator, ticket area 
Machine Operator, ticket area 

'1T11Clothes Hanger, area, #12 1ine 
11 Tu Clothes Hanger, area, #12 1 ine 

Mobile Worker, 11 Tu area 
11 T11Mobile Worker, area 

Supervisor, B &C area 
11 T11Supervisor, area 
11T11Supervisor, area 

Clothes Hanger, 11 T" area, #12 line 
Clothes Hanger, "T 11 area, #12 line 

11 T11Clothes Hanger, area. #15 line 
"T 11Clothes Hanger, area, #15 11ne 

Beeba 1 s #5523 being unpackedt 
"T" area, #15 line 
11 T0 area, #13 line 
11 ru area , #13 1i n e 

Between Aisle. 8 &C area 
Between Aisle, B &C area 
Ticket area 
Ticket area 
Sample taken in box-LouBella #5764 
Sample taken in box-LouBella #5764 

personal
personal 
personal 
personal 
persona'! 
personal
personal
personal
personal 
personal
personal 
personal
personal 

area 
area 
area 
area 
area 
area 
area 
box 
box 

35 
35 
37 
37 
41 
41 
32 
32 
32 
32 
32 
32 
32 

164 
340 
340 
341 
341 
340 
340 
306 
306 

charcoal tube 
impinger 
charcoal tube 
impinger 
charcoal tube 
impinger 
charcoal tube 
charcoal tube 
impinger 
charcoal tube 
impinger 
charcoal tube 
impinger 

impinger 
charcoal tube 
impinger 
charcoal tube 
impinger
charcoa 1 tube 
impinger 
charcoal tube 
impinger 

. 57 

.37 

.73 

. 51 

.33 

.20 

.41 

.16 

.34 

.33 

.11 (~sample lost) 

.57 

.41 

.08 


.08 


.19 


.05 


.19 


.04 


.18 


.16 


.15 


Reco1T111ended Limit 1.0 



Table II 

Frequency and Percentage of Workers Reporting 
Each Symptom (Sample Size ~ 141) 

Commonwealth Trading Company 
Stoughton, Massachusetts 

August 16-17, 1978 

HE 78-116 


Symptom 	 No. Affected Workers 
with symptom 

Headache 46 

Lightheadedness 42 

Sleepiness 36 

Dry Mouth 34 

Dizziness 30 

Watery Eyes 24 

Weakness 21 

Nausea 20 

Bad Taste in Mouth 15 

Difficulty Swallowing 15 

Couldn't Catch Breath 11 


~ghtness in Chest 8 

.rngling Feeling 7 


Muscle Soreness 7 

Racing Heart 6 

Blurred Vision 5 

Fever 5 

Numbness 4 

Vomiting 3 

Ringing in Ears 3 

Chest Pain 2 

Diarrhea 2 

Passed Out 1 

Abdominal Pain l 

Convulsions 0 


% of Total 
respondent sample 
(N=l41) 

32.6% 

29.8% 

25.5% 

24.1% 

21.2% 
17.0% 
14.9% 
14. 2% 

10.6% 

10.6% 

7.8% 
5. 7% 
5.0% 
5.0% 
4.3% 
3.5% 
3.5% 
2.8% 
2.li. 
2.1% 
1.4% 
l.4% 
0.7% 
o. 7% 
0.0% 



Table III 

The Distribution of Workers in Terms of the Number 
Symptoms Reported in the Survey 

of 

Commonwealth Trading Company 
Stoughton, Massachusetts 

August 16-17, 1978 

HE 78-116 

No. Symptoms R~po1· Lc:d No. Workers % Total Sample(N•l4l) 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

69 
4 

10 
14 

9 
9 
9 
7 
2 
3 
3 
0 
1 
1 

141 

49% 
3% 
7% 

10% 
6% 
6% 
6% 
5% 
1% 
2% 
2% 
0% 
1% 
1% 

100% 



Figure I 


Schematic of Warehouse 

Conmonwealth Trading ·Company 


Stoughton, Massachusetts 


August 16-17, 1978 


HE 78-116 


I 

I 

c B 
Area Area 

"T" 
Area 

Ticket 
Area 

. f 

c 

Shipping & Receiving Doors {10) 

a. 4 - 10,000 CFM ceiling installed exhaust fans 
b. 1 - 86,000 CFM ceiling installed intake fan 
c. Grided area indicates extent of 2nd level only 

11 C11d. "Y" area is above area on second level 



Figure II 


DILUTION VENTrLATION 2 · 3 

I 

""'<=i 

I 

Jb I 


I 
Inlet air requires tempering 
during winter months. GOVERNMENTAL INDUSTRIAL HYGIENISTS 
See Section 7 

PRINCIPLES OF DILUTION VENTILATION 

DATE /-66 Fig 2-1 

Poor air inlet 
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Poor air in/el 

-
Best air in/el 
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Fair air inlet 
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Fair air inlet 
POOR FAN LOCATIONS 
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GOOD FAN LOCATION 

Good air mlel 
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D 

Good oir inlet 

Good tir inlet 
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Calculofe air volume 
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opBn ortJo. 

Besl oir inlet 

AMERICAN CONFERENCE Of 



Figure III 

9-2 H.l:.ATING AND COOLING f'OR MAN IN INDUSTRY 

•it. 9;1. Open manufacturing area. Outlet dr~ at columns ­
pnwidtld with tha di1"1Ction1I Qrilln shown in Fi~ 9-7. The 
°""9... loca19d 10 h aboY9 the ftoor . ..... opel'8ble from the 
fto. br a c:haln. Air can be d8flactecl up or d- a claNNd.. 
Syn.m prowld• makeup, haati"t. end summer relief. 

Fit- N. Opett manufacturing .,... Th• ouU.ta. thown In Fis­
9-21,.,. ._... •t the columna••,.aft • .,. th• floor, •nd ­
ptowid114 with a slip joint to pennlt rotation by pale from the 
floor. The ll'illes .,.of tha lbnd•d double •fl.etton type. The 
lndiyidual vanes must be set by hand. DlrectloNll grill• similar 
to Fig. 9-7. not waihlbla at tha tlma of this installation, -Id 
h-. improved the Yertatility. 

Fig. 9-3. Same area as Fig. 9-2. under Anoke test to demonstrate 
how the supply air is dalivartld .i low level f<H effective 
wntilation In the wQrt< zone. With such systems the work zone 
will be within several degrees of the RJpply a ir temperature. 
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