applicable. Any recommendations made are not to be considered as final statements of NIOSH policy or of any agency or individual involved.

?; This Health Hazard Evaluation (HHE) report and any recommendations made herein are for the specific facility evaluated and may not be universally
// , Additional HHE reports are available at http://www.cdc.gov/niosh/hhe/
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" PREFACE

The Hazard Evaluations and TechnicaT>Assistance Branch of NIOSH conducts field

- investigations of possible health hazards in the workplace. These

investigations are conducted under the authority of Section 20(a)(6) of the
Occupational Safety and Health Act of 1970, 29 U.S.C. 669(a)(6) which
authorizes the Secretary of Health and Human Services, following a written
request from any employer or authorized representative of employees, to
determine whether any substance normally _found in the place of employmentt has
potentia11y toxic effects in such concentrations as used or found.

The Hazard Evaluations and Techn1ca] Ass1stance Branch also provides, 'upon
request, medical, nursing, and industrial hygiene technical and consultative
ass1stance (TA) to Federal, state, and: local agencies; labor; industry and
other groups or 1nd1v1dua]s to control occupauxonal health hazards and to
prevent related trauma and disease.:.

Mention of company names or products does not constitute endorsement by the
National Institute for Occupational Safety and HeaTth
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HETA 81-184-946 NIOSH INVESTIGATORS:

August 1981 Linda Frederick, R.N., M.S.N.
Our Lady of Visitation Elementary School  John Love, B.S.Ch.E.
Cincinnati, Ohio

SUMMARY

On February 4, 1981, the principal of Qur Lady of Visitation School,
Cincinnati, Ohio requested the National Institute for Occupational Safety
and Health (NIOSH) to investigate the cause of outbreaks of skin rash,
watery eyes, and breathing problems among fifth grade students and
teachers. Between February 9-20 NIOSH conducted an inspection.of the
school environment; interviewed and examined affected students; examined
the skin of the 4th, 5th, and 6th grade students to evaluate
grade-specific prevalence rates of rashes and other signs of skin
jrritation; and sampled the air of the four classrooms used by 5th grade
students prior to and since the second outbreak (January 22) for fibrous
glass, general organics, ozone, metals, asbestos, and polychlorinated
biphenyls (PCB's). .
Skin symptoms present during this survey were generally described as a
burning or itching. They were transient and generally occurred only at
school. There was no consistent association between time of day, activity
or weather. There was no obvious clustering of symptomatic students
within the classrooms. Fifth grade students were found to have a greater
frequency of rash or other signs of skin irritation than 4th or 6th grade
students, but no clearly defined syndrome was apparent. The most common
skin findings were small, usually single areas of redness and/or
excoriations (as from scratch1ng or rubbing). They tended -to be on one

side of the body, primarily on the face or forearm(s) and often on
unexposed skin.

Air sampling results showed no detectable levels of asbestos, PCB's, or
fibrous glass. Samples analyzed for organics revea]ed only carbon ‘
tetrachloride at a quantifiable level--0. 04mg/m to 0.95 mg/m3--with an
OSHA permissible exposure limit of 65mg/m3. Settled dust samples from
the ventilation system showed no detectable amounts of asbestos. On a
percent by weight basis, settled dust samples results were fibrous glass,
iron, and calcium--greater than 1%; aluminum, cadmium, copper, sodium, ‘
phosphorus, lead, titanium, and zinc--less than 1%. The level of metals
found in these samples should be considered common for settled dust. [A
PCB capacitor for an electric motor in the heating unit of a storage room
-- near the original fifth grade classrooms--overheated one week prior to
the first report of a rash. In a separate NIOSH survey, HE 81-237-915,
air and surface wipe samples were taken which revealed that PCB
contamination from the capacitor was confined to the storage room.]

The cause of the outbreaks of skin rash and eye irritation in
December 1980 and January 1981--two months prior to this investigation
was not identified. In general, the symptoms and physical findings
present at the time of this survey were not typical of any known
environmental exposure.

Keywords: SIC 8210 (E]ementary schoo]) rash, itching, eye 1rr1tat1on,
outbreak, epidemiologic study
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I1.

II1.

INTRODUCT ION

On February 4, 1981 the principal of Our Lady of Visitation School,
Cincinnati, requested NIOSH to investigate reports of skin and eye
irritation and breathing problems. among fifth grade students and
teachers. Outbreaks of skin rash in December, 1980 and again in January,
1981 had previously been investigated by several other health agencies,
including the Hamilton County Health Department and the Ohio Department
of Health, with no cause identified. =

On February 9 and 10, a NIOSH industrial hygienist and an-occupational
health nurse conducted an initial investigation. On February 17, a team
of NIOSH medical investigators condutted a skin examination survey of the
4th, 5th, and 6th grade students:and, later met with a group of parents at
the school. On February 19, one.of the NIOSH physicians who had
participated in the survey two days earlier re-examined all of the*fifth
grade students with skin symptoms or findings. On February 20, the
industrial hygienist performed environmental sampling. A letter (March
4) and an interim report (March-12) were sent t6 school authorities. [At
the request of the Hamilton County Health Department, a separate
environmental survey for possible PCB contamination, HE 8]—237-915],

was done on March 19 and 26. The results of this study were presented to
the requestor and school officials on April 1.]

BACKGROUND

Our Lady. of Visitation is a Catholic-elementary school in a western
suburb of Cincinnati. The building has been used as a school for
approximately thirty years. Additions were made to the building in 1960
and 1970. The basement of the first addition was divided into four rooms
(24,25,26, and 27) in the 1960's. This area has been in continuous use
except for a three year period .(approximately 1976-78) when the ceiling
tile had to be replaced because of tornado damage. For the school year
1980-81, Rooms 24 and 26 were used as fifth grade homerooms; Room 25 for
special fifth grade classes; Room 27 for storage.

There are two fifth grade homeroom teachers and a third teacher who
conducts only special classes. Before the original outbreak on December
11, fifth grade students moved freely between Rooms 24 and 26 for various -
classes. On December 11, a number of students from Room 24 suddenly
developed itching and/or burning of the skin. The group had just made
posters using Crayola poster paints and had placed the finished posters
in the hall outside the classroom to -dry. Within an hour about half of
the fifth grade students (including those in Room 26) was affected and
school officials moved everyone: from the area. Shortly thereafter their
symptoms were relieved. None of ‘the teachers and no other classes were
similarly affected. . According-to school officials, symptomatic students
tended to be fair-skinned. ... .. iv. .

That afternoon/;he Hamilton County Health Department was called to
investigate the outbreak. A representative examined the affected
students, inspected the classrooms, and expressed the possibility that -
the symptoms might be caused by a "toxic irritant". He.recommended
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removal and analysis of the paints as a possible source and made
arrangements for samples to be picked up the next day. Students returned
to their original classrooms the next day where, within an hour, a -
similar episode occurred. They were again relocated within the

building. That weekend, upon the advice of a representative of the
Hamilton County Health Department, Rooms 24 and 26 were given a general

housecleaning.

The following Monday, December 15, students returned to their usual
classrooms. There were a few symptomatic students that day but none the
rest of the week. School was closed for the next two weeks for Christmas
holiday and reopened on January 5.

After the holidays the fifth grade students returned to their original ¢
classrooms where they remained without incident for 2 1/2 weeks. During
this period (on January 7) a representative from the Consumer Product
Safety Commission (CPSC) picked up the poster paint samples from the
Hamilton County Health Department for analysis and visited the school. ¢
(CPSC later reported that the paints contained no toxic materials.)

On January 21, during lunch break, two fifth grade students reported to
the school principal that they had a skin rash. By the end of school
that day (3:30 pm) a total of 15 fifth grade students had also reported a-
rash and, for the first time, their homercom teachers were also affected,
i.e., both noticed a “chapped" feeling of the skin on the face. One also
experienced chest tightness. The next day, about an hour after school
started, approximately a third of the class reported a rash and, for the
first time, eye irritation as well. That day the students were
(permanently) relocated within the building (Rooms 8 and 10} and the area
where the classrooms were located was no longer used.

A few students reported symptoms during the week of January 26-30, but no
systematic records were kept. On January 26, the same fifth grade
homeroom teacher who had experienced chest tightness earlier--now located
in Room 10--noted a burning sensation in her throat and upper chest,
chest tightness, and difficulty breathing. These symptoms caused her to
be absent from school for three days. She has a history of seasonal
allergy. About this time a few students also reported a transient
feeling of, chest tightness and/or difficulty breathing.

On February 2, representatives from the Ohio Department of Health
investigated but were unable to determine the cause of the reported

rash. Starting on this date all fifth grade students were instructed to
report any unusual symptoms to either the school nurse or the principal's
office, where they were recorded on a daily log. On February 4 the

-school principal requested NIOSH conduct an investigation.

EVALUATION DESIGN AND METHODS

A. Environmental?

A sampling strategy was based on reported symptoms and knowledge of the
building materials and cleaning agents possibly used in these

classrooms. General area air samples were taken for organic compounds,
fibrous glass, and polychlorinated biphenyl's (PCB) in the four fifth
grade classromms: Rooms 24 and 26, which were occupied at the time of the
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incident, and Rooms 8 and 10, where students were moved after the .
outbreaks. Organic compounds were collected on activated charcoal
connected to a battery- operated vacuum pump operating at 1.0 liters per
minute (Ipm). The charcoal tube .samples were desorbed in one milliliter
“of carbon disulfide and analyzed by gas chromatography using a 25-meter
SP-2100 fused silica capillary column. The limit of quantification for
these samples was 0.01 milligrams-per sample (mg/sample). The fibrous
glass samples were collected on mixed cellulose ester filters using a
battery powered sampling pump operating at 2.0 1pm. Analysis of the
filter samples was performed according to NIOSH method P & CAM 239. The
1imit of detection (LOD) was 0.03 fibers per field, which jis lower than
the reported LOD in the quoted NIOSH method. The sample for PCB's was,
analyzed on a gas chromatograph using an electron capture detector. The
Yimit of detection was 0.01 mg/sample for Aroclors 1016, 1242, 1248,
1254, and 1260. S e

o

+

Direct reading measurement using colorimetric detection tubes samples
were taken for amnonia, formaldehyde, styrene, acetaldehyde, acetic acid,
formic acid, triethylamine, phenol and ozone. These direct reading
samples were taken in the four classrooms, next to books used by the
fifth grade students, over opened containers of cleaning agents, and in
rest rooms. : :

Bulk samples of accumulated dust from the ventilation systems in Rooms
26, 24, and 8 were obtained for analysis of metals, asbestos, and fibrous
glass content. (No dust was present in Room 10's ventilation system. )

The samples taken for asbestos and fibrous glass were analyzed utilizing
polarized light microscopy and dispersion staining techniques. Metals in
the bulk samples of dust were analyzed using inductively coupled
plasma-atomic emission spectroscopy. Due to the nature of the samples
and lack of sufficient material; no quality control techniques were
available to determine precision or accuracy of the analysis, therefore,
only qualitative results were reported. [Air and wipe samples for PCB's
were subsequently collected throughout the school, and extensively in
Room 27 where a PCB capacitor for an electric motor in a heating unit had
overheated one week before the first outbreak of rash in December. (Each
room has an individual heating unit and there is no circulation between
roems. ) ] -

B. Medical/Epidemiological

The medical/epidemiological evaluation consisted of (1) inspection of the
environment and reconstructionfbfffhe'tempora] sequence of events through
review of school records and questioning of school officials including
the principal, school nurse, maintenance man and fifth grade students and
teachers; (2) an interview and detailed skin examination of all
symptomatic fifth grade students, -and (3) a skin examination- survey of
the 4th, 5th-and 6th grade students to determine any difference in
grade-specific prevalence rates for skin rashes and other signs of skin
jrritation. Fourth and sixth grade students were chosen for comparison
because of their similar age. Two NIOSH physicians, who did not know
which grade or which individual students were affected, examined the
face, hands, and arms of the students. Students from all three grades
were randomly mixed so that their grades would not be known to the
-examiners. : ' :
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RESULTS AND DISCUSSION

A. Environmental3,4,5,6

Direct reading measurements for ammonia, formaldehyde, styrene,
acetaldehyde, acetic acid, formic acid, triethylamine, phenol and ozone
were below the 1imit of detection for each compound. Carbon
tetrachloride (CClz) was the only substance identified in the area air
samples (Rooms 24, 26, 8 and 10) with a concentration that could be
quantified (Table I). The CCl4 levels ranged from 0.04mg/m3 to 0.95

: mg/m3, which is below the NIOSH recommended occupational standard of

12.6 mg/m3. Other major peaks identified were toluene, .
perchloroethylene, xylene, dichlorobenzene, alkanes, and molecular weight

120 aromatics; however, concentrations of these substances on all samp]es

were less than the limit of quantitation (0.1 mg/sample). The air
samples detected no fibrous glass or PCB's [limits of detection--0.03
fibers per field and 0.01 ug/sample, respectively (Table II)]. »
Al s
Three accumulated dust samples from the ventilation system had no
detectable amounts of asbestos, and in one of three samples fibrous glass
was non-detectable. The remaining two dust samples tontained less than
1% fibrous glass. The analysis of the bulk dust samples for metals
indicated that only two metals, iron and calcium, could be detected at
levels above 1.0% by weight. Other metals--aluminum, cadmium, copper,
magnesium, manganese, sodium, phosphorus, lead, titanium, and zinc--were
present in the samples at levels of less than 1% of the material. (There
are no health standards for constituents of settled dust.) . N

B. Medical/Epidemiological

During the course of the NIOSH investigation, skin symptoms were
described as an itching, prickling and/or burning sensation which caused
minor discomfort (generally students continued with their usual daily
activities). There was no consistent relationship between the occurrence
of skin symptoms and the time of day, activity or weather. They were
transient and generally occurred only at school. A few students reported
that their symptoms sometimes occurred at home as well and were
associated with such things as heat (e.g., from an oven) and with the use
of books from school. Several students volunteered that the "rash" could
be elicited at will. One family member of a fifth grade student
reportedly developed a rash after handling a fifth-grade book. One
student reported that he developed a rash while playing an electronic
game at the home of a friend. One student developed a rash on the same
arm from which his cast had recently been removed.

"The mbst common skin findings were small, usually single areas of

redness, often with signs of scratching. Another frequent finding was an
area of excoriation (as from scratching or rubbing). Most were
unilateral, located primarily on the face or forearms--frequently on
unexposed skin.. - With rare exception the hands were unaffected. A few
students had a rash--a single area of redness with bumps. No clearly
defined syndrome was apparent and no specific case definition could be

--established. :
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A examination survey of 55 fourth~ 66 fifth-, and 74 sixth-grade
students for the prevalence of skln findings revealed a rate of 3% for
rash and 5% for rash and/or redness among fourth and sixth grade
students, compared to 13% for rash and 24% for rash and/or redness for
the fifth grade. A previously unreported rash was observed on the
exposed skin (arms and/or face) of one fourth and three sixth grade
students. Despite the survey's intention that students and examiners
would not talk during the examination, several fifth grade.students
volunteered such information to the examiners as--"I've got it (the
‘rash')". Thus, the examiner' S observat1ons may have been biased.

<

Twenty one fifth-=grade students known to be recently symptomat1c or who

had had a rash or other skin finding observed during the skin examination

survey were interviewed and examined two days later. The findings were
Tocalized area of redness (two had redness of the cheek(s) and symptoms
of eye irritation on the same side), 6; excoriated area (as from *
scratching or rubbing), 5; and ‘one each of the following: rash $
(localized area of redness with rough,. raised skin), right cheek; dry
skln, scratch on face; breathlessness (no skin findings of observab]e
signs of résp1ratory problems); "burning in the chest" (no skin findings

or observable signs of respiratory problems); and burning of the skin (nq

skin findings). - Three students had no symptoms or findings that day.
There was one additional child who had red, swollen eyes, red cheeks and
complaints of tiredness and sneezing. He had a history of allergy to
molds for which he had been treated until one year ago. The appearance
and severity of the findings were unlike those of other children examined
and were suggestive, rather, of some acute process such as a viral
infection or allergic reaction. '

Several children reported eye irritation--usually unilateral-- described
as dryness, itching, or burning. A few had watery, reddened eye(s)
(usually unilateral) and when questioned admitted to rubbing their eyes.
The cause for these symptoms is unclear, but much of the redness may have
been caused by rubbing. Eye symptoms developed some time after the skin
symptoms (after January 21) and ‘were not as prevalent (see Figure 1).
During the week of March 2, there was only one such case. A few students
(and one teacher) reported having breathing problems, described usually
as chest tightness and difficulty getting a breath. Typically these
breathing problems were transient episodes which lasted several minutes
and were quickly relieved upon Teaving the room or going to a window.
They began in early February, peaked-in mid-February, and subsided during
the week of March 2. They were not-associated with any objective signs
of respiratory distress, such as labored breathing or wheezing and were

~ not suggestive of any medical problem.

GENERAL DISCUSSION -

Inspection of the original c]assrooms .and questioning of schoo]
authorities, teachers, and students revealed no consistent association
between the symptoms and findings present at the time of the
investigation and a putative environmental agent. There were no recent

-problems associated ceiling tiles, ventilation, lights, or sewers and no

construction in or around the school. There was no obvious clustering of
symptomatic students in the classrooms. -

B s i e
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At the time of the first outbreak it was suggested that the poster paints
being used by the fifth grade students at the time of the original

. outbreak (December 11) might be causing the rashes, but there were
several factors which argued against this theory: (1) the poster paints
were being used only by the students in Room 24, yet students from Room
26 also developed symptoms; (2) these paints had been used previously by
this -and other grades without incident; and (3) symptoms recurred even
when the paints were no longer being used. .

When symptoms continued even after the students were relocated, many
thought that theitr symptoms were caused by their books--which they had
brought with them from the original classrooms. There was no consistent
association, however, between books and the symptoms present at the tfime
of this investigation. Anecdotal information supports this conclusion.

" Four periodically symptomatic students were moved to the library (with
their books). They remained in this area--asymptomatic--most of ®he day
until several other (symptomatic) fifth grade students joined them. L
Shortly thereafter one of the original four students developed an area of
redness on one arm. One student who felt that her textbooks were causing
her symptoms held one of her books against her face to see if it caused a
reaction. After several minutes she developed an area of redness on her
face where the book had been held. When she later placed an "uninvolved”
book against the other side of her face, however, she developed a similar
reaction. We asked several other symptomatic students to demonstrate how

~ they held their books when they were reading. In each case the student
held his/her book so that it was resting on the affected area of the arm,
suggesting that friction or pressure was a possible cause of the "rash".
The areas in most intimate contact with the books--the hands--were
unaffected..

Other students suggested that their rashes were associated with their
desks. Their symptoms, however, continued even after they were no longer
using these desks, i.e, while they were sitting at tables in Rooms 8 and
10. Also, the distribution of skin findings on. the body was not
necessarily that area which came in the most direct contact with the
desks. The day after the desks were brought up to Rooms 8 and 10
(February 10), the prevalence of skin symptoms increased appreciably (see
Figure 1). They remained at a higher level for the next two weeks
gradually subsiding toward the end of February. These desks (from Rooms
24 and 26) which had been cleaned and rinsed twice prior to being brought
upstairs were removed from Rooms 8 and 10 on March 3. Skin symptoms
continued, although at a lower rate, through the end of the recording
period--March 11. :

Among the several suggestions received by NIOSH was that the rashes might
be caused by PCB's from malfunctioning or burned out ballasts of
fluorescent lamps in the classrooms. None of the fluorescent lamps -
fixtures in the fifth grade classrooms, however, were recently malfunc-
tioning. In early March, after the onsite evaluation portion of this
study was complete (February 20), NIOSH learned that on December 3, one
week prior to the first report of a rash, the capacitor on the motor for
the unit heater in Room 27, a storage room across the hall from the
original classrooms, had overheated. One of the fifth.grade parents
suggested that the skin symptoms were caused by PCB's and that the



Page 8 - Health Hazard Evaluation Report No. 81-184

capacitor attached to the motor was a source. In addition, however, to
the epidemiologic evidence the symptoms present at the time of this
investigation were not typical of an environmental cause, there were
several factors which argued against PCB's from this source in
particular. First, students who were in Room 27 the day the motor
overheated practicing a play reported no symptoms at the time. Second,
there was no known removal of books or other stored items for use by the
fifth grade students (textbooks had been issued at the beginning of the
schoolyear). Third, there was no obvious means of spread of PCB's from
the capacitor to other areas of the building. There is no central
distribution of air, rather, individual ventilation units circulate air
within each room. PCB's are heavy, relatively non-volatile substances
which do not readily spread by passive diffusion.”’ Lighter, odorous
substances may have spread by convection since students and teachers in
Room 22, directly above Room 27, reported an offensive smell the day the
capacitor overheated. No PCB contamination, however, was found in
subsequent wipe samples of this room., [NIOSH conducted an environmental
survey throughout the school (March 19 and 26) to determine if there was
any spread of PCB's from the overheated PCB capacitor in the heating unit
of Room 27. The survey revealed that PCB contamination was confined to
Room 27, specifically to that area in the immediate vicinity of the motor
and heating unit (see HE 81-237-915.)]

NIOSH, as well as several other health agencies, was unable to determine
the cause of the outbreaks of rash in December and January. There was no
apparent source of continuing environmental contamination, and in general
the symptoms and findings were not typical of those caused by an environ-
mental contaminant. First, the type and pattern of symptoms and findings
were quite varied and no characteristic rash or other syndrome was
apparent. Second, the distribution of skin findings and symptoms did not
correspond to the expected distribution of a rash caused either by
airborne chemicals or fibers or by direct contact with contaminated
objects in the classrooms. Third, the spatial distribution of affected
students and the temporal pattern of events were inconsistent with either
a continuing point source or a recurring exposure to any plausible moving
source such as books or desks. Fourth, the transient occurrence of the
rash, typically only at school, was not consistent with systemic toxicity
resulting from past exposure. Finally, several students volunteered that
the "rash" could be elicited at will.

H [ ]
As the symptoms persisted, a number of parents became increasingly
concerned and expressed fear that not enough was being done to determine
the cause of the symptoms and that they were not being fully informed of
the severity of the problem. This was a frequent topic of discussion
throughout the school and community and there was a great deal of
attention by the news media. Under ordinary circumstances many of the
skin findings and symptoms would likely have been ignored but the
atmosphere at the time was such that even minor symptoms were noted. and
reported. : '

In March and April there were several meetings of school, county, and
NIOSH officials to discuss the problem. During one of these meetings
school officials accepted a proposal by the Hamilton County Health
Department to have the University of Cincinnati examine 5th grade 3
students for possible PCB exposure. T
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VII.

VIII.

Questioning of school officials and several students indicated that the
symptoms had disappeared by April. At the time of this report
(September) school has just opened after a 3-month summer vacation.
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	disclaimer: This Health Hazard Evaluation (HHE) report and any recommendations made herein are for the specific facility evaluated and may not be universally applicable.  Any recommendations made are not to be considered as final statements of NIOSH policy or of any agency or individual involved.  Additional HHE reports are available at 
	link: http://www.cdc.gov/niosh/hhe/


