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Executive Summary

As part of Xerox's ongoing commitment to their employees and customers, the company
has sponsored a set of large, compiex health studies. The Xerox “Health Studies” have
been underway since 1982 and include both studies of animals exposed to very high
concentrations of specially prepared toner as well as studies of toner-exposed
employees. These worker studies include an “Employee Health Study” (a study which
consists of results from iung function tests and a health questionnaire on Xerox
manufacturing workers and Service Engineers), and a *"Mortality Study” (a study that was
done to see if there were any trends in the causes of death of Xerox employees
indicative of possible risks from toner). The studies complement one another in terms of
offering evidence of any hazards associated with exposure to toner. The most recent
findings of the “Moriality Study” were reviewed in a separate report.

This monograph summarizes the data from the “Employee Health Study”. The program
included voluntary participants in Monroe County, New York (2225 people), Oklahoma
City, Oklahoma (329 people), Venray, Holland (905 people) and U.S. customer service
engineers (4157 people). The protocol included standardized questions on respiratory
symptoms and diseases and spirometry, a test of lung function. The design of the study
is cross-sectional, that is on health status of the workers at - narticular point in time.

The focus is on the potential effect of toner on the lungs.
Detailed analyses were carried out but there were few findings of concern. No

detrimental effects were observed when toner-manufacturing workers were compared to

non-toner manufacturing workers. A small effect was noted in Webster employees
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. {decrease in lung volume and emptying;, but this was limited to peopie who had been
exposed tc tonier for 2.5 — 10 years. No effect was observed in employees who had
worked for a longer time at Webster and nc effects were observed at the Venray and
OKC piants. Similarly, customer service engineers did not demonstrate any changes in
lung function when compared to salaried workers. A slight increase was observed in the
number of Service Engineers emplcyed over 20 years that had decreased lung volume.

This was not seen in the other mzasures of lung function.

In summary, lung furiction was evaluated on a variety of employees who were exposed
to toner, through manufacturing and service activities. Overall, it was cionciuded that
there was no consistent pattern of work-related effects on lung function and therefore the

few statistically significant findings were r *t likely to be related to expusure to toier.

Data were also collected oa resniratory symptoms and diseases. These data were self-
reported by the empicyees in the health questionnaire. While there were some reports
of symptoms (for example, cough) and disease (for example, asthma), there were no
trends across plants or types of jobs. it was concluded that there was no consistent

paitemn of work-related effects on respiratory symptoms or diseases.

Data on skin and eye irritation were also self-reported on the questionnaire. Statistically
significant increases were observed for eye and skin irritation for toner manufacturing
employees, service engineers and non-toner manufacturing employees. These results
suggest that the reported problems are likely to be due to something other than

exposure o toner and can probably be prevented by the appropnate use of personal

' protective equipment.

Puge it
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Xerox has made a very substantial commitment to prot--~ting the heaith of our
empioyees. These data indic~.ie that the overall pattems are consistent with a healthy
popuiation and that there is no reason to suspect that exposure to toner creates any
noteworthy health hazards. Nonetheless, given that Xerox emoployees are exposed to
srnall particles and that small particles are increasingly under investigation for the

capacity to produce health problems, it is recommended that the studies be continued.
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INTRODUCTION

Xerox Corporation is one of the largest manufacturers and distribute:s of toner
materials in the world. To increase understanding of any respiratory or other health
consequences of long-term exposure to toner materials, Xerox impiemented a program
of toxicological and epidemiological investigation in the 1980s; this program continues to

*z. The program has included animal inhalation studies which showed effects only at
high exposure levels, into the range at which the phenomenon of “lung overloading” is
observed (Mermelstein et al. 1389; Bellmann et al. 1989). Through acch. study
approach, the mortality of Xerox employees is also tracked and periodically compared to
expected mortality based on the experience of the entire United States. Mortality of a
cohort of 32,436 employees, working between January 1, 1960 and Decemtber 31, 1982
has recently been determined up thro:igh December 31, 1993 {Samet et al. 2000). The
findings, althougn subject to the inherent limitations of the retrospective cohort method,
digd not show evidence of an adverse effect of toner exposure on respiratory-related
causes of death, including lung cancer and other respiratory diseases.

Anather key component of iie Xerox program on heaiin isks of onei is the
Employee Health Program, comprising the Personal Health Profile (PHP) for Monioe
County, New York and Oklahoma City, Oklahoma union empioyees and their first line
engineers and supervisors; the Persu.z 'ealth Profile (PGP) for Venray, Netherlands
employees in manufacturing Anu heir firs: .ne enyineers and supervisors; and the
Employee Health Assessment Program (EHAP) examinations for customer service
engineers from throughout the United States white in atiendance at past tfrainming
sessions in Leesburg, Virginia. The protocol for the Employee Heaith Program includes
a standardized set of questions that covers respiratory symptoms and diseases and

spirometry, a test of lung function. These examination programs have been in place
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since 1984, with revisions to the questionnaire in 1985 and a major revision to the entire
program in 1990-91. The components of the examination include standard respiratory
survey methods (a standardized respiratory questionnaire and spirometry, a te -t of lung
function), which cifer both symptom and physiologic indicators of lung injury. This type
of survey is complementary to the cohort study of mortality and through the sensitivity of
the assessment methods, it affords the possibility of finding evidence of injury at the
population level before excess disease or mertality occur.

Data collected in the PHP, PGP, and EHAP programs have been previcusly
analyzed and the findings reported. In 1995, Woodard and colleagues (1995) reviewed
findings for data collected in 1992-93. Among the toner-manufacturing employees, there
was some evidence for increased risk for certain respiratory symptoms, :n ccmparison
with non-exposed workers. Customer service engineers did not show a similar increase.
For workers in Venray and Monroe County, lung function was siightly reduced for the
toner-exposed workers, but similar reductions were not observed in Oklahoma City
workers and in the customer service engineers. Results of chest x-rays showed no
evidence of work-related lung disease. The 1995 report recommended further data
collection to better understand the 1292-93 findings.

The present report provides the results of additional data collected in the
Employee Health Program using tiie same methods as for the data which were the basis
ot the previous report. The current analyses include data for customer service engineers
(1992-1996), Monroe County (1993-1995), Okiahoma City {1993), and Venray (1995-
96).*

? Because of the small ni'mibers of females at the Venray site, the analysis of the Venray data
was restricted to males.

Pfigf &
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MATERIALS AND METHODS

Study Design

The study design is that of a cress-sectional study or survey. The methcdology

for the study (s described in more cetalil in the ntotocol, Investigation of the Health
Effects of Toner Exposure 1993-1296 Empioyee Heaith Programs {Stocum, 199%5).
Exams were offered in Webster on an annual basis between 1993 and 1995; in
Venray once between 1235-198¢; in Cklahoma City once in 1993; and in Leesburg on
an annual basis between 1392-1396. For those participating in the program multiple
times, only the first observation was included in the present analysis. The exams for
manufacturing workers used in the current analyses were selected tc exciude
observations already included in the data set assembiled for the analysis of 1992-93 data
previously reported by Woodward and colleagues {1995). For Customer Service
Engineers, an overlap existed in the exams used for the previous {1292) and current
analyses. Many Xerox employees were included in both anaiyses, as the examinations
were offered on an annual basis. The data rrom the two intervals were analyzed

separately to assess if associations observed in the earlier time period between

exposure and symptom prevalence and lung function levei would be replicated in the
later time period.

The cross-sectional design has been widely applied for investigating potential

respiratory effects of agents inhaled in the workplace. The design has *»2 advantage of
teasibiiity and, as in the example of the Xerox Employee Health Program, a survay can

used in the Xerox worker survay are standa

be an element of routine preventive services for workers. Tha date. collection techniques
rolir

LA ¥

£

ed and quality assurance/quality control
can be readily implemented and maintained (Femis 1978). The survey design is

inherently limited by collecticn of data at oniy one point in titae: relationships between
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exposure and outcome measures may b biased and the mosi 2ffected persons may
leave eriployment and be unavailable to the survey. Nonetheless, associations
between measures of outcome, such as symptom prevalence and lung function level,

and exposure indexes can be evaiuated.

Data Collection

Haalth Questionnaire: A general health questionnaire (see Appendix A) was self-
completed by participants and then reviewed for omissions by medical depariment
personnel. An interviewer’s juide was developed to assure standardization of approach.
The auestionnaire covered be sic demographics, work history, health habits including
smoking, personal illness history, and, to a limited extent, work or other exposure.: to
potentially toxic agants. With regard tc the respiratory tract, questions were included
from the standardized questionnaire published by .he Ainerican Thoracic Society (Fers
1978) and symptoms related to other organ systems were alse included. For Venray,
the questions were translated fram English to Dutch.

Sﬁirometr,f: All testir.g was performed by technicians or nurses who had
SUCGESSTUNY COMpISted 3 COUTSS W SpiToimety approved by the Naliona! instiule ko
Qccupational Safety and Heaith. Periodic retraining was given as needed. Testing at ail
sites was carried out using an Occupational Marketing incoiporated PR0ST Spiromelry
Tesiing System, including a Sensor Medics 922 dry-rolling seal spirometer. Guideknes
for spirometer calibration and for acceptability and reproducibility met American Thoracic
Society Criteria. Additional quality assurance was carmied out by the Mayo Pulmonary
Services, Mayo Clinic, Rochester, MN. Caiibration procedures inciuded a dafy ieak
check, volume check with a calibrated svringe every four hours during testing. lineanty

checks (monthiy), chart speed test {weekiy), microprocessor verification (monthiy! and
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biological calibration (monthly). A sample of puimonary function tests was sent to the
Mayo Clinic from each site for extemal quality control review. Results were reported

back to Xerox for review and then to the appropriate technician, if nec ssary.

Data Entry and Management

-Data were entered into a SAS-based system, the Xerox Occupational Health
Information System, via data validation screens. Partial audits were performed to verify
the integrity of the data. Work history data were acguired through an automated feed
from the Xerox Personnel Data System.

Exposure Classification

Classification: by Job and Reported Exposure: The participants were assigned to
exposure groups L ing watk historias corstructes from company arouns. The following
groups wes crearet.

o Toner manuracturi.iyy: sy r-~scnal - ovser held a job as a vrion employee in
Monroe County or Oklanoma City, or in a comparable classification in Venray,
who was directly involved in the production of toner. This category was further
stratified as “current”, based on working in toner manufacturing on the day of
data collection, or “past”.

o Salaried: Supervisors, engineers and other salaried employees in Oklahoma
City or Monroe County comprise this category. This category was not used for
Venray for which salaried employees were included in the “Other” and *Never
Exposed” categories.

e Customer Service Engineers: Any person who ever held a position as a

Customer Service Representative/Engineer (or Technical Representativel.
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Other Manufacturing: All other persons who were ever Monroe County or
Oklahoma City union employees, or who ever held a comparable job
dlassification in Venray. This group was further divided into “Other Exposed”,
including individuals reporting v orking in jobs with potential respiratory hazards,
and/or exposure to toner which could not be documented in company records;
and “Never Exposed”, including individuals who did not report such exposures.

Exposure Sstimates: Indexes of toner exposure were derived from work

histories; these included expostre to toner (yes/no), auration of exposure (years), and

date of hire or date of first exposure. Further details are given below by site and Figure

1 provides information on dust levels over time at sach site:

Monroe County: There were four exposure groups in Monroe County: Toner
Exposed, Other Exposed, Never Exposed, and Salaried.

Oklahoma City: There were three exposure groups in Oklahoma City: Toner
Exposed, Other Exposed, and Salaricd.

Customer Service Engineers: For this group, all participants were considered tc
be exposed and length of employment was used as a surrogate for duration of
exposure.

Venray: For Venray, the groups included Toner Exposed, Other Exposed, and

Never Exposed.

Data Analysis

Standard methods for analysis of cross-sectional data were used. For

symptoms, prevalence rates were calculated. For the spirometry data, standard

prediction equatiors were used to calculate expected values from an external

population. The selected equations for the United States were those reported by

Page 6
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Knudson and colle: ues: 15> frem the studv of ragpiratory disease 5 in Tucson, AZ; for
the Venray em::.cy 13, Lie 1% -3 predict ~n 3c.uations of the Eus v, .ean Community for
Coal and Steel weiz usex (C... or 1987). Fullowine, the i:yo - lnic rrot 0.
predictions for Africa - .neric. . < and Asians were reduced by 15%,

Even with us f the si=+ lard age-adusiad uradictic « cquatior . v found that
there was an associe ion i the . :siaual values “vith age, 10’ owing adj. sirnent with age,
in the Customer Service Sngine rs. 1w the Pandord ren e 2 euaah:ons wers not
providing complet2 adjustment fc. age in the Xerox workars. Soissuandy aa
additional age adjustment w: _ ir.de to the predicted puimonary wi-dicy dav- #¢. . 7
sites. This adjustment v.as made to avoid potential age-related bias in the percent
predicted values. The correction factor w:s estimated by re gressing the percent
predicted values on age, using the daia for the never smoke s in each site.

For analysis, the percent predicted vaiues ct the FEV,, the FVC, anc. he
FEF.:.sx were used. In addition to being hendled as continuous variab' 3¢, the: first two
parameters were also treated as binary outcome measures with stiatifiration =+ 807% of
predicted value, the level typically used for clinical purposes to sepat..ie norr.al from
abnormally low values.

Multivariate modeis were implemented with standard programs of SAS. These
included multiple logistic regression for dichotomous outcome measures includina
presence of symptoms or ilinesses and having an abnormally low percent predicred
value for the lung function measures. Multiple linear regression was used to model the
continuous pulmonary function measures. In controlling for smoking in the analyses,
smoking was entered into models with indicator variables for smoking status (current,

former, never) and with pack-years of smoking, a cumuiative measure of consumption.

All analyses were conducted separately by site.

Page 7
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This analysis includes only data from pulmonary function tests, respiratory
symniom questions and questions on skin and eye imritation. Questions on other
symptoms, hematology and bicod chem ;7 data were not evaluated in this analyses.
Data from chest x-rays werc 2aiso not evaluated as the previous analyses showed the

prevaiunce of parenchvmal and/or pleural abnormalities to be lowest among the toner

exposed populations.

RESULTS

Participant Characteristics

Table 1 provides the characteristics of participants in the present analysis by site
while Table 2 further stratifies the participants of the manufacturing force by their
inclusion in the earlier date set. The mean age of employment varied sligh* , across the
four groups, being highest in Webster. Most participants were male and the majority
were white. Five percent of the Venray workers, were Asian; and 6% of the Oklahoma
City workers weie American incian. At Webster, the toner-exposed group had a higher
proportion of blacks compared to the never-exposed group. Mean years of employment
were substantially lower in Oklahoma City and comparable in the other three groups.
Self-reported duration of exposure to toner was relatively brief, averaging less than 10
years or v~ various manufacturing groups. The percentages of current smokers were
telow £3% for ali groups and highest in Venray workers.

Thera was a substantial overlap of employees included in both the current
anmalynes and the revious aralyses (1992-1993). In Qklahoma City, 69% of the

emmioyees were inciuded in Doth sets of analyses; in Webster 69%; and in Venray 61%.

Page §
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Characteristics were quite close for those in the two analyses as would be anticipated

(Table 2).

Respiratory Symptoms and Diseases

Symptom rates for the major respiratory symptoms are provided in Table 3 by
site and exposure. The table also provides the prevalence rates for a self-reported
doct. .nfirmed diagnosis of asthma, chronic bronchitis, emphysema, COPD and for
the ovérall category of “significant pulmonary disease”.® The principal respiratory
symptoms include chronic cough, chronic phlegm, wheezing, and dypsnea (shortness of
breath). For these symptoms, there was little evidence of increased risk from toner
exposure, based on comparing toner-exposed and non toner-exposed workers in
manufacturing, or across the three strata of years of employment for the customer
service engineers.

Respiratory symptoms have multiple determinants including smoking and age.
Consequently, we used multiple logistic regression to assess the effect of toner
exposure on symptom and disease occurrence, while controlling for smoking, age, and
race (Table 4). The table presents the odds ratio, a measure interpretable as the
relative increase in risk comparing the exposec to the non-exposed or other reference
category. The table also provides an indication as to whether the conventional level of
statistical significance (p<0.05) was achieved. For the manufacturing facilities, the odds
ratios reflect the comparison of ever-exposed to non-exposed or of currently-exposed to
non-exposed, whilu for the customer service engineers, the comparison is across the

three stiata of duration of employment.

® Significant pulmonary disease includes chrenic bronchxtw emphysemaiCOPD asthma for the
U.S. sites and in Venray it additionally included CARA® (non-specific respiratory disease).

Page ¢
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For chronic phlegm, chronic cough, and persistent wheeze, all generally
associated with cigarette smoking, there was no evidence for association with exposure
in any of the groups. While some of the odds ratios for toner exposure exceeded one,
indicating an increased risk, the elevations were not statistically significant. For
wheezing with shortness of breath, the odds ratio was significantiy sievated in Oklahoma
City, but not in either Venray or Webster. This incrsase might be due to the increase in
the prevalence of asthma at this site. In the customer service engineers, this outcome
measure was not associated with duration of employment. The odds ratios varied
somewhat widely for dyspnea (shoriness of breath) and were significantly reduced for
customer service engineers in the category of the longest duration of employment. The

anticipated effects of smoking on symptom occurrence were evident.

For self-reported respiratory diseases, there was also litile evidence for increases

associated with toner exposure. In Venray, there was a significant increase in the

prevalence of significant pulmonary disease. This was primarily due to asthma,
emphysema, and COPD. However, when each disease was taken separately, the
increases were not statistically significant. In addition, the prevalence of asthma
developing since hire was the same among exposed and non-exposed workers. For
Oklahoma City, there was a statistically significant increase in significant pulmonary
disease and asthma when the toner-exposed population was compared to the Webster
never-exposed population. However, again many employees who reported having

asthma reported that they had it prior to being hired at Xerox. There was no association

with these same measures in the Webster employees or in the customer service
engineers.

Page 10
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Spirometry

Table 5 provides the mean and the 5" and 95" percentile values for the
spirometric measures by site. For the FEV, and the FVC, tha means were at about
100% or slightly below the predicted value in exposed and non-exposed workers alike.
For FEF 2575, the mean values were uniformly below 100%, suggesting that the extemal
reference population may not have been fully appropriate for this parameter. In Monroe
County, the mean values for exposed workers were slightly below those for never
exposed and salaried workers for all three parameters. Among the customer service
engineers, the group with the longest duration of employment (>20 years) had the lowest
values. '
To examine the effect of toner exposure on these parameters, we ran muitivariate
models which controlied for smoking and obesity. The results of these models are
presented in Tables 6 and 7 for FEV,, in Tables 8 and 9 for FVC and in Table 10 for
FEF;5.75%. The first of each pair of tables includes the multiple linear regression model for
the percent predicted as a continuous variable; the second includes the muitiple logistic
model for luna function below 80% of predicted. A number of comparisons were made
using the available suite of exposure measures.
There was no consistent pattern of effects noted. There were no detrimental effects
seen when toner manufacturing workers were compared to non-toner manufacturing
workers at any of the 3 manufacturing sites. At the Webster site, however, there was a
significant reduction in FEV, and FVC observed in the workers who were exposed for
between 2.5 to 10 years. However, this was rot seen in worker~ at Webster  posed for

more than 10 years or in workers at the Okiahoma City or Venray sites.

Page 11



=/

Qv
o>

Xerox Contidential Data
September 28, 2000

‘ In customer service engineers (CSEs), there were no differences observed when they
were compared to Webster Salaried workers. There was, however, a significant
increase in: the proportion of CSEs employed over 20 years having FVC < 80%.

However, no similar changes were seen in FEV, or FEF 5755,

Skin and Eye Symptoms
The questionnaire also covered eye and skin symptoms attributed to workplace
exposures but due to the way that the skin and eve irritation questions were asked of
respondents, it could not be clearly differentiated whether or not the sympoms that were
being reported had been encountered in the past or in current jobs. The prevalence of
reported irritated skin tended to be higher in the toner-exposed and other-exposed
workers, particularly for the Webster and Venray toner-exposed groups (Table 11). Eye
. irritation was also more common in the exposed workers. On multivariate analysis, the
prevalence of iritated skin due to workplace exposure was significantly elevated in the
Webster and Venray toner-exposed groups and other-exposed groups in Webster (Tabie
12). The prevalence of eve irritation was significantly elevated in Wehster ather-
exposed and Oklahoma City toner-expased groups. For customer service enginears, an
increase was seen in both skin and eye irmitation when they were compared to the

Webster Salaried population.

DISCUSSION
This report provides the findings of an extensive cross-sectional survey of
respiratory symptoms and diseases and lung function in Xerox warkers. Overall, the

. findings provide little evidence for an adverse effect of toner on the respiratory health of

Page 12

=



Xerox Confidential Data
September 28, 2000

Xerox employees, including those involved in the manutacture of the product or the
servicing and repair of copiers. Within the specific groups, some associations were
evident. However, there were no consistent patterns of association, present across all
four worker groups (Webster, Oklahoma City, Venray, and customer service engineers)
indicative of adverse respiratory effects. For lung function, there were no consistent
associations of the spirometric parameters wit\) exposure and the mean values were at
about 100% of predicted, except for the FEF5.7s, for which there appeared to be a
general problem of appropriateness of the reference egiiai‘uns. There was a clear
pattern of increased reports of skin and eye irritation ir: toner-exposed and other-
exposed workers. The data were not sufficiently detailed to further exploie these
associations and further data collection is planned.

The findings need to be interpreted within the con.ext of the potential specific
limitations of these data as well. First, the sample represents volunteers for an
emg.!oyee health program. Second, a substantial proportion of the participants (60-70%
of the manufacturing workers) were represented in both the previous 1992-1993 analysis
and in the new analysis described in this report. Third, as in any worker study, some
degree of exposure misclassification is inevitable, likely biasing towards the null in this
instance. A-ditionally, exposure estimates were made only for toner ard not fo: other,
potentially relevant exposures. Fourth, identifying appropriate comparison populations
for specific worker groups is inevitably difficult and groups exposed and not expased are
likely to be different in subtie and not readity measured characteristics. Fifth, there are
also general! limitations to any cross-sectional survey. Those persons available for study
represent the survivors from the cohorts of persons who were employed by Xerox in the
years before the survey. If persons left Xciox because of respiratory disease or died

from work-related respiratory disease, then the cross-sectional population would provide
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a biased description of the occurrence of respiratory diseases among Xerox workers. in
this regard, the mortality study shows no evidence for increased risk of death from
respiratory disease, weighing against bias from losses to observation because of
respiratory illness. Additionally, the sample sizes for the groups included in the survey
reflected the numbers availabie and voiunteering for the program. Sample sizes were
not specified in advance in order to reach a specific level of statistical power. We did
carry out statistical significance testing and confidence intervals, a measure of precision,

are provided. The study did have sufficient data to detect clinically meaningful effects.

RECOMMENDATIONS

Given that toner is a strategic material for Xerox, this study provides extremely

useful data. lItis recommended that Xerox continue the surveillance of the respiratory
health of its workers. Additionally, the findings with regard to eye and skin symptoms
need feilow-up and intervention through worker education. Thus, surveillance shouid be
continued by offering the program to new workers, continuing to study earlier

participants, and carrying out longitudinal analyses.
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Table 1. Comparison of Demographics by Site

Venray OKC Webster CSEs

1995-96 1993 1993-95 | 1992-96
Mean Age 40 38 45 41
Mean Years of Employment 15 7 17 16
% Male 100 73 78 95
% White 85 72 83 80
% Black 8 12 12 9
Mean Years in Toner Manufacturing (self- 7 4 5 -
reported) — for toner exposed only
% Current Smaokers 42 35 25 21
Mean Packyears 14 17 21 18
%, with at least some college - 56 44 77
Size of Toner Group 115 217 315 4157
Other unique characteristcs 5% Asians | 6% Native | More

Americans | blacks in
toner group !

Page 10
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Table 2. Comparison of Previous and Current Analyses

Previous Current
Anal Ses \

Number of Participants 2158 1526 (69%)
Mean Age 44 SRR
Mean Years of Employment 17 17
% Male 79 78
% White 84 83
% Black 13 13
Mean Years in Toner Manufacturing 4 5
(self-reported) — “or toner exposed

only

% Current Smokers 26 25
% Never Smokers 39 40
% Past Smokers 35 35
% with at least some college

Size of Toner Group

Number of Participants

Mean Age

Mean Years of Employment 7 7
% Male 70 73
Yo White 74 72
% Native Americans 6 6
% Black 10 12
Mean Years in Toner Manufacturing 4 4
(self-reported) — for toner exposed

only

% Current Smokers 40 35
% Never Smokers 39 43
% Past Smokers 21 22
% with at least ~ome collcge 54 56
Size of Toner Group 171 . 217

o)
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Table 2. Comparison of Previous and Current Analyses

Venray, Halang *

Previous

Cuirent

Analyses |

Number of Partié%gants M 5'50'( %

Mean Age

Mean Years of Employment 15 15

% Male 94 10C

% White 64 85

% Black <1 3

% Asians _ 3 5

Mean Years in Toner Manufacturing 8 7

(seif-reported) — for toner exposed

only

% Current Smokers 41 42

% Never Smokers 30 29

% Past Smokers 29 29

% with at least some prlessionai 82 85

education

Size of Toner Group g2 i15 Ry
992 .l 1992-1996 ‘| Nn: of participants

.7 partisipants

w7 i

Participants.

- inboth analyses
ey o

Number of Participants 1260 4157 1254 (30%)
iMean Age 41 41 W e
Mean Years of Employment 16 16 ~ a0
% Male 96 a5 ]
% White B 80 80

% Biack 9 9

% Current Smokers 22 21

% Never Smokers 45 4G

% Past Smokers 34 33

% with at least some college 75 77
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Table 4. Summary of Respiratory Symptoms (Odds Ratios); Comparison of Ever

Exposed Toner Manufacturing Populations to Never-Exposed Manufacturing

Populations and CSEs by Years of Employment.
Symptoms

Venray OKC Webster CSEs
Independent Variables 1995-1996 1993 1993-1995 1992-i996
Chronic Cough
Current Smoker 1.55 3.64 1.84 2.29*
Ex-Smoker 0.39 0.49 0.30 0.51*
Packyears 1.02 1.03 1.03* 1.02°
Ever Toner Exposed U8 1720 _
Current Toner Exposed 68 : -
Male - 0.56 0.37* 0.68
Age (middle) 4.72 .89 1.38 -
Age (oid) 1.79 0.88 1.00 -
Race Non-White 0.18 0.52 0.50
Education 1.51 1.11 2.04
Employed 10-20 yrs
Employed >= 20 yrs
Age
Chronic Phlegm
Current Smcker 2.79 3.16* 3.17* 2.04*
Ex-Smoker 1.02 0.95 0.68 0.74
Packyears 1.02 1.01 1.02* 1.02*
Ever Toner Exposed < -
Current Toner Exposed 5. -
Male - 0.57 0.65 1.02
Age (middie) 0.66 1.44 0.86 -
Age (old) 2.56 1.18 1.02 -
Sace Non-White 1.21 0.39 0.84 1.02
Education 0.92 222" 1.83 -
Employed 10-20 yrs .
Employed >= 20 yrs
Age
Persistent Wheeze R
Current Smoker 1.84 2.32° 3.21” 2.58"
Ex-Smoker 0.99 Q.66 1.06 0.90
Packyears 1.01 1.01 1.01 1.02*
Ever Toner Exposed 68 -
Current Toner Exposed 28 -
Male - Q.75 0.65 0.83
Age (middle) 113 0.69 0.96 -
Age (cld} 0.93 1.31 1.12 -
Race Non-White 0.20” 1.00 1.46 1.00
Education 1.22 0.86 1.02 -

Employed 10-20 yrs

Employed >= 20 yrs

Age

* denotes statistical significance at p< Q.08

Shading denotes exposure vanables
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Table 4. Summary of Respiratory Symptoms (Odds Ratios); Comparison of Ever
Exposed Toner Manufacturing Populations to Never-Exposed Manufacturng
Populations and CSEs by Years of Emplovment.

Symptoms
Independent Variables

Venray
1995-1996

OKC
1993

Weoster
1693-1995

1992-1596

Wheeze with SOB

Current Smoker

1.82

1.15

1.59

0.78

Ex-Smoker

1.57

0.68

1.14

1.04

Packyears

_1.01

1.0

1.01*

Ever Toner Exposed

Current Toner Exposed

0.43"

Age (middie)

0.45

0.35"

Age (oid)

0.98

1.22

Race Non-White

Education

Employed 10-20 yrs

Employed >= 20 yrs
Age .

Dypsnea

Current Smoker

Ex-Smoker

Packyears

Ever Toner Expose
Current Toner Exposed

Male

‘Age (middle)

Age (old)

Race Non-White

Education

Employed 10-20 yrs

Employed >= 20 yrs

Age
Asthma (doctor confirmed)

Current Smoker

Ex-Smoker

Packyears

Ever Toner Exposed

Current Toner Exposed

Male

Age (middie)

Age (old)

Race Non-White

Education

Employed 10-20 yrs

Employed >= 20 yrs

Age

0.97*

* denotes statistical significance at p< 0.05; b — Valid

ity of mode! questionable due to

quasicomplete separation in sample points. The maximum likelihood estimate may not exist.
Shading denotes exposure variables
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Tabie 4. Summary of Respiratory Symptoms (Odds Ratios); Comparison of Ever
©xposed Toner Manufacturing Populations to Never-Exposed Manufacturing
Popuiations and CSEs by Years of Employment.

Sympioms Venray QKC Webster CSEs
independent Variables 1995-1996 1993 1993-1995 | 1992-1996
_Significant Pulmonary Disease
____ Current Smoker 2.25 1.17 1.67 0.92
Ex-Smoker 2.63 1.11 1.48 1.06
B Packyears (.99 1.00 1.01
a Ex 2r Toner Exposed 154 7 ¢ -
Current Toner Exposed As: .44 -
Male - 0.61 0.57 061*
. Age {middie; 0.97 0.73 0.82 -
Age (old) 0.79 0.87 0.74 -
_ _ Race Non-White 0.85 1.15 1.45 1.22
‘ Education 2.20° 1.03 0.98 -
_ Employed 10-20 yrs - - -
: Employed >= 20 yrs - - -
i Age - - - 0.97*

* denotes statistical significance at p< 0.05

h — Valdity of model questionable due to quasicomplete separation in sampie points. The
~naximum fikelihood estimate may not exist.

Shading denotes exposure variables
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Xerox Confidential Data
September 28, 2000

Table 12 Odds Ratios for Skin and Eye Sympioms

ODDE RATIOS FOR SKIN & | Webster 1993- OKC 1993 Venray 1995-96 CSEs
95 (compu;d to (cmparegx to \;::)my a2-96
{ red to Waebster Never ver Expo o d to
EYE SYMPTOMS w“mpa Nevor Exp) ( Ow e?:;; !
Exposed) Salaried)
Toner | Other Toner Toner Other CSEs
Prolonged/persistent irritated
skin (red and/or itching) due 3.06" | 1.75" 1.63 2.26" 1.38 3.14*
to workpiace exposure?
Serious eye injury? {Includes
sﬁﬁn{ers) 1.38 1.85* 2.40” 1.40 2.05" 1.47
Any eye iritation related to
any job activity? | 1.29 2.54* 3.89* 1.54 157 2.88*

* denotes statistical significance at p < 0.05
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Appendix A

Xerox Health Questionnaire
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