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EXECUTIVE SUMMARY

Background

In recer* years, employees in the three Headquarters building complexes
occupied by the U.S. Environmental Protection Agency (EPA) have expressed
concerns about indoor air pollution and work environment discomforts. Some of
these concerns arose from incidents in which EPA employees became ill shortly
after building renovations. In response to these continuing concerns, EPA
decided to undertake a systematic study of the nature and spatial distribution
of employees’ health symptoms and comfort concerns and to attempt to determine
if associations exist between employee responses and specific workplace

conditions.

This research effort was integrated with a parallel study at the Library
of Congress Madison Building, where employees were also reporting health symptoms
and discomfort that they attributed to the building. The study team consisted
of researchers from EPA, the National Institute of Occupational Safety and Health
(NIOSH), the John B. Pierce Foundation at Yale University, and Westat, Inc., a
health statistics consulting firm. The National Institute of Standards and
Technology (NIST, formerly the National Bureau of Standards, NBS) was engaged to
study the Madison Building’s ventilation system. Both the EPA and the Library
of Congress surveys made use of similar study designs and survey instruments;

however, separate reports are being prepared for each agency.

Objectives

Specific objectives of the study were the following:

1. Survey <“he nature, magnitude, and spatial distribution of health
symptoms and comfort concerns.

2. Characterize selected physical, chemical, and microbiological
aspects of the building in selected locations during the survey period.
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3. Generate hypotheses from any associations observed between health
and comfort effects and environmental factors while taking into
account factors that would confound or modify such associatjions.

4. Identify areas not in compliance with standards or guidelines.

This report, the third in a series of reports documenting the EPA portion of the
study. addresses Objective 3.

Description of Buildings

The EPA Headquarters is housed in three separate office complexes located
within a several mile radius in the Washington, DC, area: the Waterside Mall
complex, the Fairchild Building, and the Crystal Mall Building. The Waterside
Mall complex includes a central four-story shopping mall and two 12-story towers
(East and West). It is located at 401 M Street, S.W. The original structure was
built in 1970, and EPA took occupancy in 1971-1972. Three additional structures
(Northeast mall, Southeast mall, and Southwest mall) were added during the 1980s.
At the time of the study, EPA leased 1,004,450 ft2 of office space, which was
assigned to approximately 3700 EPA personnel. The Fairchild Building, a
nine-story office building located at 499 South Capitol Street, S.W., near
dowvntown Washington, DC, was first occupied by EPA during the 1979-1980 time
frame. At the time of the study, four floors (121,015 ftz) were leased to EPA,
housing approximately 850 EPA employees. The Crystal Mall is a 1l4-floor office
building located at 1921-31-41 Jefferson Davis Highway, Arlington, VA. At the
time of the study, four floors (103,019 ft?) of office space, leased initially
to EPA during 1971-1972, were assigned to approximately 560 personms.

Study Design

An extensive questionnaire, the Employee Survey Questionnaire, was
administered to all employees (approximately 5000) working in the three EPA

complexes. Responses were obtained for 3955 employees. This questionnaire,
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administered in February 1989, asked about health symptoms present within the
previous year and last week and their relationship to time at work. Also asked
were extensive questions about demographic and personal factors, as well as
descriptions of the work environment. The first report (Volume I) summarized the

design, conduct, and descriptive statistics of this initial cross-sectional

study.

The responses to the Employee Survey Questionnaire were used in selecting
a set of environmental monitoring sites (rooms/areas). Monitoring was performed
during normal working hours during the week of March 6-10, 1989. The monitoring
results were presented in Volume II. In conjunction with the monitoring, a
second survey, called the supplemental or follow-up survey, was administered to
EPA employees in the vicinity of the monitoring sites. This follow-up survey
asked about health symptoms on the day the questionnaire was administered, and
the relationship of symptoms to the workday. The primary intent of the follow-up
survey was to estimate the prevalence of work-related health symptoms in areas
vhere environmental monitoring was being performed. The design, conduct, and
results of the follow-up survey are presented in this report. The statistical

analysis results are of three major types:

1. descriptive statistics characterizing the information reported by
respondents to the follow-up questionnaire

2. descriptive statistics characterizing the environmental monitoring
information obtained in offices of these respondents

3. statistical modeling results that relate the questionnaire response

data to the environmental data.
The third item -- determining the association between the environmental factors
measured at the EPA Headquarters Buildings and the reported health symptoms,
perceived indoor air quality (IAQ), comfort concerns, mood states, and odors

noticed -- is the main focus of this report.

ES-3



Volume 1I1: Follow-up Survey at
EPA headquarters

{ables e 1ie : 8

The statistical analyses focus on those 384 individuals in the study who
responded to both the first questionnaire and the follow-up questionnaire. The
dependent (outcome) variables on each individual’s data record were developed
from the health, comfort, odor, overall sir quality, and mood-state responses in
the follow-up questionnaire. 1In some cases, the outcome variables for the
analyses were formed by combining responses of several similar questionnaire
items (e.g., several similar health symptoms) from the follow-up survey. The
particular groupings were largely determined by examining results of principal
components analyses that were applied to similar items from the first employee
survey, Confounding variasbles, both personal (age, gender, smoking, etc.) and
workstation (type of office, carpet in office, etc.), vwere taken from both the
first and follow-up questionnaires. The choice of initial workstation and
personal /medical variables to be included as potential confounders was primarily
based upon results of prior studies (Burge gt al., 1990; Skov and Valbjorn,
1987). Detailed definitions and summary statistics for the dependent and
confounding variables are found in Chapter 4.

Also associated with each individual were various environmental variables
that wvere measured in his/her workstation area on the same day the questionnaire
was filled out. All individuals used in the analyses had temporal variables
measured in their area (morning, midday, and afternoon measurements of
temperature, humidity, carbon dioxide, and instantaneous respirable suspended
particulates [RSP]). These data were available for 100 monitoring sites (383
employees). Approximately half of these employees (56 sites) also had
microbiological and volatile organic compound (VOC) concentrations measured in
their vicinity. Detailed summaries of the environmental variables are found in

Chapter 5.
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Study Limitations

Observational studies of this type have certain limitations that can affect
the interpretation of results, Several such limitations specific to this study
should be recognized. First, it is clear that inferences cannot be made to any
buildings other than the three EPA buildings included in the study. In fact,
with the exception of the data obtained solely by responses to the first
questionnaire (approximately 4000 respondents among the 5000 employees),
inferences cannot be extended beyond those areas of the buildings that were
actually selected for monitoring, because the process used to select the
monitoring sites was purposeful, rather than random (see Chapter 3). Second,
inferences to other points in time are not possible. No sampling over time was
used; rather the study provides simply a "snapshot” of the monitoring sites at
the given point in time (essentially a single workday) that monitoring took
place. Third, budget limitations mandated that monitoring be performed in the
middle of a room occupied by perhaps several employees, rather than in the
"breathing zone” of each individual. While this 4is &8 commonly used
approximation, it is recognized that results from such indirect estimates of an
individual’s exposure may differ from measurements taken in a discrete breathing
zones. Finally, the ability to detect associations was hampered by the small
sample size, especially for those analyses relating to microbiological and VOC

measurements.

In the case of persons with sensiti{vities to low levels of chemicals, it
may be that different individuals experience different symptoms, even when
exposed to the same substances (Ashford and Miller, '1989). This observation
corresponds with the experiences reported by the most affected indi{viduals who
left EPA. 1f this was the case, attempts to correlate single symptoms or even
clusters of symptoms with exposure measurements may be thwarted. The present
report does not focus on the most affected individuals and was not statistically
designed to address this problem,
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In retrospect, it is unlikely that health effects would be detected with

the limited data collected in this study. This is due to several factors: the
study design, the limited variability of environmental pollutant concentrations
(e.g., geometric standard deviations ranged between 1.6 and 2.1 pg/ms). and low
values of the environmental measures (e.g., geometric means ranged from 0.9 to
11.0 pg/m®). The limited variability in the dependent variables that were
considered also contributed to the problem. However, the study design did meet
the stated study objectives utilizing the available time and resources. The
limited variability of the results could not have been predicted before the study

was conducted.

Statistical Analysis Methods

To determine whether there were associations between the outcome measures
(the self-reported health symptoms [that began while at work}, thermal comfort
concerns, odors, mood-state measures, and air quality measures) and the
environmental monitoring results, a series of (logistic) regression analyses was

performed. The basic strategy consisted of five steps:

Step_ 1. Stepwise 1linear regression was used to select meaningful
confounding variables from among the initially specified set. Separate
models for each outcome measure were estimated for males and females.

Step 2. Using those confounders identified at step 1, regression models
(Model A) were estimated and statistical tests were performed to identify
those temporal variables associated with the self- reported outcome
measures. All outcome variables were binary variables except the
mood-state variables. Hence, all regression models were logistic, except
for the mood states, for which ordinary linear regression was used.

Step 3. Interim models (Model B) were then fit for each outcome. These
contained as independent variables the temporal variables and the
workplace and personal confounders that were statistically significant in
Model A. These variables were used as a set of core variables for
subsequent models.
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Step 4. Variables reflecting respondents’ reported perceptions of thermal
comfort and odor concerns were then added as independent variables to
those of Model B (to form Model C) in order to test if these were
associated with the outcome measures (self-reported health symptoms and
perceived indoor air quality [IAQ]). Since some of the rooms were
selected by the frequency with which high- and low-complaint health
symptons and high- and low-complaint comfort concerns occurred, these
associations (or the strength of these associations) may have been unduly
influenced by the monitoring-study design.

Step 5. The final set of models attempted to determine the association
between microbiological (bacteria, fungi, and thermophiles) and VOC
variables and the health symptoms, perceived IAQ, odors noticed, and mood

state variables (Model D). These models contained the independent
variables of Model B and 14 other independent variables (four VOC- related
variables, 1integrated RSP concentration [log scale], and nine

microbiological measures). Because of the number of variables and the
fact that these environmental measurements were made at fewer sites,
estimation of many of the models was not possible. Six of the nine
microbiological variables were therefore dropped. The resultant model,
referred to as Model D’, was thus estimated. Because of the smaller
sample size, less power for detecting associations is achievable for these
models than for Models A and C.

Conclusions

The major findings are summarized below. A 0.01 level of statistical
significance was used as a basis for judging the significance of the various
associations. Use of a 0.0l level was judged appropriate because of the large
number of statistical tests being performed. More false positive tests would be
expected if a higher significance level such as 0.05 were used. However, results
using both the 0.01 and 0.05 confidence level are shown in Tables 6-2 through
6-4. Complete results of the logistic regressipns:on‘syqptgm clusters, found in
Appendices E through H, show the parameter estimates, the probability that the
estimate is different from zero, the odds ratfo, and the 95% confidence level.
(Some of the health symptoms had low prevalences reported for both males and
females; models tended to overfit in these cases; hone of the tables in this
section present results for these symptoms, which included chest symptoms
[variable H8], chills and fever symptoms {H12], dizziness/lightheadedness [H15],
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and dry/itchy skin [H16]). Also, since variable H3 is a combination of variables
Hl [nonspecific IAQ symptoms] and H2 [mucous membrane symptoms]}, results for H3

are also omitted.)

Model A (as described in Chapter 6) was used to test the temporal
variables (temperature, relative humidity, carbon dioxide concentration,
integrated RSP concentration, and temperature change) for significant
associations with the employee-reported health, comfort, odor, perceived air
quality, and mood-state variables. Statistically significant (0.01 1level)
results are summarized in Table ES-1. In areas that had higher measured CO,
levels, males reported a significantly higher prevalence of nasal/cough symptoms.
However, in this same model, temperature showed a negative association (at the
0.05 level) with the nasal/cough symptom prevalence; because the CO, and
temperature variables are highly correlated with one another, it is unclear as
to what extent either of these associations should be considered real. Both
males and females more often reported too cool and/or too drafty conditions in
areas that had lower temperatures measured. The sparseness of significant
relationships among the outcome measures and the temporal measurements may be due
to the limited degree of variability in the latter; for example, the humidity
ranged from 18 to 38%, (see Table 5.2).

Model D’ tested whether levels of chemicals (VOCs), aerosols (RSP), or
micrcbiologicals could be associated with the health symptoms, mood states,
odors, and pgeneral perceptions of air quality reported by the participants.
Statistically significant results are summarized in Table ES-2. Because of the
small number of sites at which the measurements were made, this model has a
reduced number of observations (about half as many as in Models A, B, and C) and
correspondingly reduced power to detect associationms. In fact, no strong
(p<0.01) associations of VOC or RSP levels with any of the outcomes occurred

simultaneously for both men and women.
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For men, only one strong relationship with VOCs was observed: Men in areas

with higher levels of aromatic compounds (e.g., toluene and xylene) were
significantly more likely to complain of cosmetic and other odors. These
chemicals are, in fact, used heavily in cosmetics and many other consumer
products; however, the concentrations measured are hundreds of times below the
known odor thresholds of these chemicals. It is possible that an accompanying
highly odorous chemical (such as acetone or butyl acetate) was responsible for

the odors (Fanger, 1988; Otto, et al., 1990).

For women, a strong relationship with RSP was observed: Indoor air quality
was more often perceived as fair or poor by women in areas with lower levels of
RSP. This result may be spurious, since the observed levels of RSP were
extremely low, and no observable effects would be expected; also, the direction
of the effect is counterintuitive. A strong negative association between
thermophile levels and prevalence of mucous membrane symptoms was observed for
women. It is possible that this association is fortuitous. However, one
speculation is that the relationship between the thermophile concentration and
mucous membrane irritation is an indirect measure of long term-local humidity.
Thermophiles are known to increase in warm moist conditions. While the humidity
measured during the study was uniformly low and varied very little, it is
possible that greater variation occurs in the building over time. If this is so,
the concentration of thermophiles may reflect variations in average local
humidity. Areas which had consistently lower humidity may have lower thermophile
concentrations. Similarly, areas with consistently lower humidity might be

associated with increased mucosal symptoms.

Ve conclude that because of the relatively small number of sites monitored
for VOCs, integrated RSP, and biocaerosols, the development of models that allowed
testing of relationships between these measures and the various outcome measures
was hampered (i.e., there was limited power to detect such effects). This

limitation was compounded by the fact that the observed levels of the VOCs,
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integrated RSP, and microbiologicals were uniformly low across the monitoring
sites compared to published American Society of Heating, Refrigerating, and Air-
conditioning Engineers guidelines (ASHRAE 62-89) and the 10 public-access
building study (Wallace et al,, 1987).

This study was unable to establish consistent relationships between
measured environmental parameters and self-reported health and thermal comfort
perceptions among the sampled employees. (Some of the employees represented
areas having high and low rates of health and comfort complaints, as established
from a questionnaire administered a few weeks earlier.) This inability to find
relationships does not preclude the possibility that such relationships might,
in general, exist. It should be remembered, for instance, that measurements at
a given office were made on only one day and that that day may have been atypical
(for a number of reasons). For example, verbal reports of the unusually high

airflow during the monitoring week were heard from many employees.

This study in general demonstrated a stronger association between
erployees’ reported health symptoms and their perceived thermal comfort measures
(including cosmetic/body odors) than between the reported health symptoms and the
environmental measurements. Specifically, in Model C, females who reported
cosmetic/body odors and hot/stuffy air tended to report health symptoms
previously associated with poor indoor air quality (see Table ES-3). Employee-
reported central nervous system symptoms were significantly associated with the
use of chemicals at the workstation (p<0.05) and increased reports of cosmetic
odors (p<0.05). Males' reporting of these same types of symptoms were more
generally associated with complaints of dry air. There are several possible
explanations for these interesting findings. First is the likelihood that the
observed associations are partly due to the site selection procedure (i.e., since
rooms were ranked on the basis of both health and thermal comfort indices, rooms
having high values of both indices and rooms having low values of both indices
were overrepresented in the monitoring study). Second is the possibility that
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human "sensors" of thermal comfort, with a great capacity for memory, are better
"instruments" than mechanical/chemical sensors placed in fixed locations for
short periods of time. A third explanation is that common psychological factors
similarly influence perception of thermal comfort and the reporting of health
symptom occurrences. According to this explanation, some people will report
concerns whether the issue is air quality or health. A fourth possible
explanation is that differential susceptibility exists among the employees.
People’s perception of thermal comfort may be affected by health symptoms that
they are experiencing while at work (e.g., people who develop a headache in a
room may be more likely to describe that room as being uncomfortable). That is,
the perception of the environment reflects the risk of that environment to the
individual. It is not clear which of these various explanations is most

plausible.

In developing the above-described models, a number of personal and
workstation variables were found to be significantly related to the health
symptoms, perceived IAQ rating, comfort concerns, odors noticed, and mood states.
Hundreds of tests were performed, and Table ES-4 summarizes only those that were

significant at the 0.01 level (Model B).
Recomrendations

Based on the results of the tests conducted here and the results from both
Volumes I and Volume II, the following recommendations are made. Since
measurements were made only in the winter while the humidity was low, mechanisms
for humidifying the indoor air during the winter heating season should be
considered. However, this recommendation should be carefully studied prior to
implementation. humidification of the supply air to any office building can
increase the potential for additional airborne microbiological agents, which

might increase the risk of injury to employees.
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Because the effects of cosmetics, body, and non-fish foods odors on health
symptoms are significant, the employees should be informed of these findings and

encouraged to be sensitive to the concerns of their fellow employees regarding

the use of scented cosmetics, etc.

Providing employees a way to have more control over their work areas may
improve their perception of indoor comfort and air quality. For example, lack
of privacy, meeting areas, furniture arrangement, wall decoration, and other

basic design factors influence a worker's sense of autonomy and productivity.
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TABLE ES-1. Dependent Variables Associated with Temporally Measured Variables
in Model A (0.01 level of significance)

Increased prevalence of was reported by who worked in areas having

Nasal, Cough (H7) symptoms males increased Carbon Dioxide (T3)

Too Drafty/Too Cold (C4) males decreased Temperature (T1)
females decreased Temperature (T1)

TABLE ES-2. Dependent Variables Associated with Volatile Organic Compounds,
Integrated RSP, and Microbiological Variables in Model D’ (0.01
level of significance)

Increased prevalence of was reported by who worked in areas having
Mucous Membrane (H2) females decreased Thermophiles (V8)
symptoms

Fair/Poor IAQ (Al) females decreased RSP (V5)

Body. cosmetic or non- males higher aromatic levels (V2)

fish food odors (02)
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TABLE ES-3. Dependent Variables Associated with Self-reported Comfort and Odor
Concerns in Model C (0.01 level of significance)

Increased prevalence of was reported by who also reported
Mucous Membrane (H2) males Air Too Dry (C2)
symptoms :
Ergonomic (H5) symptoms males Air Too Dry (C2)
Eye Irritation (H9) males Air Too Hot/Stuffy (Cl)
symptoms males Air Too Dry (C2)
Throat (H10) symptoms males Air Too Dry (C2)
Tiredness (Hll) symptoms males Air Too Cool/Drafty (C4)
Fair/Poor 1AQ (Al) males Air Too Hot/Stuffy (Cl)
Poor IAQ (A2) males Air Too Dry (C2)
Non-Specific I1AQ (H1) females Cosmetic Odors (02)
symptoms' females Air Too Hot/Stuffy (Cl)
Mucous Membrane (H2) females Air Too Hot/Stuffy (Cl1)
symptoms
Headache & Nausea (H6) females Cosmetic Odors (02)
symptoms females Air Too Hot/Stuffy (Cl)
Nasal, Cough (H7) symptoms females Air Too Hot/Stuffy (Cl)
Eye Irritation (H9) females Air Too Hot/Stuffy (Cl)
symptoms
Tiredness (H1l) symptoms females Air Too Hot/Stuffy (Cl)
Nervous System (H14) females Cosmetic Odors (02)
symptoms
Fair/Poor IAQ (Al) females Air Too Hot/Stuffy (C1)
females Air Too Dry (C2)

These symptoms include headache, unusual fatigue or tiredness, and sleepiness
or drowsiness.
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TABLE ES-4. Dependent Variables Associated with Workstation Variables and
Personal Variables in Model B" (0.01 level of significance)

Increased prevalence of was reported by who
Non~-Specific IAQ (H1) males were younger (age=Pl)
symptoms™ males wore Contacts/Glasses (P1l2A)
Flu~like (H4) symptoms males were diag. Asthmatics (P13)
Nasal, Cough (H7) symptoms males had increased VDT use (W6)
males had more External Stress (P1l0)
Eye Irritation (H9) sympt. males had more External Stress (P1l0)
Too Drafty/Too Cold (C4) males had incr. Role Clarity (P9)
Cosmetic Odor (02) males had more External Stress (P10)
males were Heavy Smokers (P11B)
Poor Air Quality (A2) males were in Glued Carpet (W8) offices
males wore Contact Lenses (P12B)
High Fatigue (M1) scores males wore Contact Lenses (P12B)
High vigor (M2) scores males used Chemicals at Work (W5S)
High Tension (M3) scores males had more Role Conflict (PS)

(continued)

Results were generally similar for other models.

These symptoms include headache, unusual fatigue, and sleepiness.
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Table ES-4 Continued

Increased prevalence of was reported by who

Eye Irritation (H9) sympt. females worked in Encl. Offices (W2B)

Ergonomic (H13) symptoms females worked in Encl. Offices (W2B)

Cosmetic Odor (02) females worked in Open Offices (W2B)
females had high VDT Use (W6)

Fair/Poor IAQ (Al) females had lower Role Conflict (P9)

Poor IAQ (A2) females had lower Job Satisf. (P4)

High Fatigue (M1l) scores females had increased Workload (P7)

High vigor (M2) scores females were older (age=Pl)

High Tension (M3) scores females had increased Workload (P7)
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1. INTRODUCTION

1.1 Background

il

In recent years, employees in the three Headquarters building complexes
occupied by the U.S. Environmental Protection Agency (EPA) have expressed their
concerns about indoor air pollution and work environment discomforts. Some of
these concerns arose from incidents in which EPA employees became ill shortly
after building renovations. In response éo these continuing concerns, EPA
decided to undertake a systematic study of the nature and spatial distribution
of the employees’ health symptoms and comfort concerns and to attempt to
determine if associations exist between employee responses and specific workplace

conditions.

1.2 Study Objective

The goal of this study was to characterize the extent of building-related
health, comfort, and environmental problems at the three EPA Headquarters

buildings and, where possible, to suggest remedies.

The four specific objectives of the study were as follows:

1. Survey the nature, magnitude, and spatial distribution of health
symptoms and comfort concerns.

2. Characterize selected physical, chemical, and microbiological
aspects of the building in selected locations during the survey
period.

3. Generate hypotheses from any associations observed between health

and comfort effects and environmental factors while taking into
account factors that would confound or modify such associations.

4. Identify areas not in compliance with standards or guidelines.
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This is the third report documenting the study and addresses Objective 3. Volume
IV will report the analyses of the employee responses of the last-year portion
of the first questionnaire. The responses to the last-week portion of the first
questionnaire were not analyzed. Volume III documents the results of a
statistical investigation of the interrelationships among employees’ responses,
the environmental monitoring data, identified risk factors, and confounding
factors. Two prior reports, Volumes I and II (U.S. Environmental Protection
Agency, 1989a, 1990), addressed Objectives 1 and 2, respectively. Objective 4
was addressed by bringing to the attention of the Environmental Health and Safety
Division (EHSD) the two rooms that had high environmental measures. One room had
carbon dioxide measurements of 1350 and 1150 ppm, concentrations greater than the
1000-ppm maximum recommended by the American Society of Heating, Refrigerating,
and Air-Conditioning Engineers (ASHRAE #62, 1989). One room had fungi measured
at 883 colony-forming units (CFUs), which was considered high in relation to the
outdoor and other indoor fungi concentrations. However, there are no standards

set for microbiological measures.

1.3 Study Design and Limitations

The basic study design consisted of an extensive initial questionnaire,
followed by environmental monitoring and concomitant follow-up survey. The first
questionnaire, the Employee Survey Questionnaire, was administered to all
employees working in the three EPA complexes: the Waterside Mall complex and the
Fairchild Building in Washington, DC, and Crystal Mall in Arlington, VA. This
questionnaire, administered in February 1989, asked about health symptoms present
within the previous year and last week and their relationship to time at work.
The analysis discussed in Volume IV deals only with the previous year response.
Also asked were extensive questions about demographic and personal factors, as
well as descriptions of the work environment. The first report (Volume I)
summarized the design, conduct, and descriptive statistics of this initial

cross-sectional study. Appendix A provides a copy of the questionnaire.
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Environmental monitoring was performed at selected sites during normal
working hours during the week of March 6-10, 1989. The monitoring results were
presented in Volume II. Simultaneously with the monitoring study, a second
survey questionnaire, the follow-up, was administered to selected EPA employees
working in clcec proximity to the monitoring sites. The follow-up survey asked
about health symptoms on the day the questionnaire was administered and about the
relationship of symptoms to that workday. The questions on the follow-up survey
were nearly identical to comparable questions on the first questionnaire. The
primary intent of the follow-up survey was to estimate the prevalence of
work-related health, comfort, and odor concerns in areas where environmental
monitoring was being performed. The design, conduct, and results of the follow-
up survey are presented in this report. The questionnaire is shown in Appendix

B.

Observational studies of this type have certain limitations that can affect
the interpretation of results. Several such limitations specific to this study
should be recognized. First, it is clear that inferences cannot be made about
any buildings other than the three EPA buildings included in the study. In fact,
with the exception of the data obtained solely by responses to the first
questionnaire (approximately 4000 respondents among the 5000 employees),
inferences cannot be extended beyond those areas of the buildings that were
actually selected for environmental monitoring. This is because a purposeful,
rather than a random, process was used to select the monitoring sites. A second
limitation is that inferences to other points in time are not possible.
Longitudinal sampling was not conducted. Rather, the study provides a "snapshot”
of the monitoring sites at the given point in time (essentially a single workday)
that monitoring took place. A third limitation was that the monitoring was not
carried out in the breathing zones of individuals. Rather, stationary sites were
used. Because the follow-up questionnaires were administered to individuals in
the room within approximately 30 ft of the monitoring location, the measured

"exposure" is thus implicitly assumed to be applicable to all such employees.
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It 1is recognized that different results might occur if breathing zone
measurements had been obtained. Such differences have been noted in various

other Total Exposure Assessment Methodology (TEAM) studies (e.g., Wallace, 1987).

1.4 Organization of Report

This report 1s organized as follows. Chapter 2 presents background
information and a description of the EPA Headquarters buildings. Chapter 3
explains the monitoring and follow-up survey design. The next three chapters

present results of statistical analyses. These are of three major types:

1. descriptive statistics characterizing the information reported by
respondents to the follow-up survey (Chapter 4);

2. descriptive statistics characterizing the environmental monitoring
information obtained in offices of these respondents (Chapter 5);

3. statistical modeling results that relate the questionnaire response

data to the environmental data (Chapter 6).
The third item listed above is the main focus of this report. Chapter 7 gives
the conclusions and recommendations for improvement of the indoor air quality in
the buildings studied. A series of appendices contain the Employee Survey
Questionnaire, the follow-up survey questionnaire, tabulations of responses to

the follow-up questionnaire, and detailed modeling results.
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2. ACKGROUND

2.1 Previous Indoor Air Qualjty Studies/Hypotheses

The quality of the air and the work environment in office buildings has
become an increasingly important issue. Workers in numerous modern, apparently
well-designed office buildings have raised concerns about their health. Concerns
of workers in office buildings fall into several categories, including health
symptoms associated with indoor air quality, comfort concerns, and ergonomic
symptoms. Indoor air quality symptoms refer to a complex mix of occupant
reported symptoms associated with acute discomfort (e.g., headache, fatigue,
stuffy nose, sinus congestion, eye irritation, sore throat) that improve while
away from work. Comfort issues include concerns about air movement, temperature,
humidity, odors, and other physical comfort considerations (e.g., lighting,
noise). Back pain/stiffness or pain/numbness in shoulders or hands are examples
of symptoms associated with ergonomic stresses (repetitive motion or awkward

postures).

Building-related illnesses, another important potential health problem
among office workers, are diseases that are caused by specific building-related
etiologic factors. For example, hypersensitivity pneumonitis can be caused by
bioserosols produced by microbial contamination of ventilation systems,
water-damaged rugs, furniture, or ceilings. This respiratory illness is
characterized by infiltrates seen on chest X-rays and nonspecific symptoms
(fever, muscle aches, cough, and shortness of breath). Other building-related
illnesses include toxic effects of overexposure to chemical agents such as carbon
monoxide (initial symptoms of headache and nausea) and dermatitis caused by
fibrous glass from ventilation duct linings. These symptoms can, of course,
often occur for reasons unrelated to working in the building. Essential to the
proper diagnosis of individuals with building-related illnesses are a physician’s

evaluation and measurement of environmental contaminants.
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Information continues to be obtained by both labor and management on the
health symptoms of EPA employees and the quality of indoor air at the EPA
Headquarters. For example, both the National Federation of Federal Employees
Local 2050 and the American Federation of Government Employees Local 3331 have
accumulated information on the illnesses experienced by EPA employees. This
information is provided in a supplement to Volume I (U.S. Environmental

Protection Agency, 1989b).

This research effort was conducted concurrently with a parallel study at
the Library of Congress Madison Building, where employees were also reporting
health symptoms and discomfort concerns that they attributed to the building
indoor air quality. The study team consisted of researchers from EPA, the
National Institute of Occupational Safety and Health (NIOSH), the John B. Pierce
Foundation at Yale University, and Westat, Inc., a health statistics consulting
firm. At the time of the study. the National Institute of Standards and
Technology (NIST, formerly the National Bureau of Standards, NBS) was conducting
a long-term study of ventilation and air quality at the Madison Building, under
contract to the Department of Energy. Both the EPA and the Library of Congress
surveys made use of similar study designs and survey instruments, although

separate reports are being prepared for each agency.

2.2 Description of the Environmental Protection Agency Headquarters Buildings

The EPA Headquarters is housed in three separate office complexes located
within a several mile radius in the Washington, DC, area: the Waterside Mall
complex, the Fairchild Building, and the Crystal Mall Building.
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2.2.1 Building Description
2.2.1.1 Waterside Mall Complex

The Waterside Mall complex includes a central four-story shopping mall and
two 12-story towers (East and West). It is located at 401 M Street, S.W. The
original structure was built in 1970, and EPA took occupancy in 1971-1972. Three
additional structures (Northeast mall, Southeast mall, and Southwest mall) were
added during the 1980s. At the time of the study, EPA leased 1,004,450 ft? of
office space, which was assigned to approximately 3700 EPA staff members. An
underground parking garage (approximately 750-vehicle capacity) 1is located
immediately below the Waterside Mall ground floor. The first floor of Waterside
Mall is predominantly occupied by light commercial establishments such as
restaurants, gift shops, and convenience stores. The second floor of the mall,
originally designed for small shops and business, has been renovated (with 10-ft
walls added) to accommodate offices. The second floor central area office
ceilings are open bay. exposed to the communal space resulting from the original
mall design. The third floor was originally designed for offices and has
standard 8-ft enclosed ceilings. The mall is served by four pairs of elevators

and stairways, one pair in each corner.

The East Tower and West Tower 12-story structures are nearly identical,
each being designed for general office occupancy. Four elevator shafts are
located in the center of each tower. Figure-8 hallways service the half-height
windowed exterior offices and the enclosed interior offices. The third floor
mall is connected to the fourth floor West Tower and East Tower by the 3100
hallway. All three buildings are connected by a hallway in the basement that
runs beside the parking garage. The only other access among these three

structures is via outdoor entrances.
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Three- to five-story structures were added to three corners of the

Waterside Mall complex over the years: Northeast (NE), Southwest (SW), and

Southeast (SE) malls. The first floor of the three-story SE mall is a large

grocery store, and several small businesses occupy the first floor of the

three-story SW mall. The five-story NE mall (two underground floors) is occupied
EPA office space,

A diversity of office designs exists in the second and third floors of the
Waterside Mall, especially the second floor. The office design generally
accommodates 6-12 workers and is centered around a single, large, administrative
area occupied by one or more persons. Additional single-worker or two-person
offices, accessible only through the central office area, complete the office
design. In most cases, the attached office includes a privacy door. "Hallway"
office designs include an initial reception area leading to a hall that services
the individual office areas. Several of these "hallway" complexes are
interlinked with similar office areas, which complicates the physical
distinction between the end of one office area and the beginning of another. One
hallway, about 100 ft long, intertwines through distinctively different renovated
areas. Some small single or dual office spaces are also present. With the
exception of the few offices on the exterior north and south section, the offices

do not have individual windows.

The SW mall offices are similar in complexity to the second floor mall
offices. NE and SE mall office areas are less complex, with small central
offices serving two to six individual office areas. Full or half-height windows

are included in the exterior SW, SE, and NE mall areas.

2-4



Volume III: Follow-up Survey at
EPA headquarters

2.2.1.2 Fairchild Building

The Fairchild Building, a nine-story office building located at 499 South
Capitol Street, S.W., near downtown Washington, DC, was first occupied by EPA
during the 157¢-1980 time frame. Four floors (121,015 ftz) were leased to EPA
housing approximately 850 EPA employees. The building offers no underground
parking. One floor (the basement) houses an underground snack bar. The building
is served by a central core elevator system. Figure-eight hallways provide
access to the half-height windowed exterior and windowless interior offices
located on each of the four EPA-leased floors. The majority of offices in the
Fairchild building are large, multiple-occupancy. open-bay office areas. Half
or three-quarter partitions separate work areas. A few individual or two-person

offices exist along the exterior walls.
2.2.1.3 Crystal Mall

The Crystal Mall is a 1l4-floor office building located at 1921-31-41
Jefferson Davis Highway, Arlington, VA. Four floors (103,019 ftz) of office
space, leased initially to EPA during 1971-1972, were assigned to approximately
560 persons. The Crystal Mall building is part of a building complex that
includes an underground interconnecting shopping area and a subsequently lower
subground multilevel parking garage that can house in excess of 1000 vehicles.
Central core elevators service the squared hallways that serve the exterior and
interior offices. Interior offices are generally small and have only one to two
occupants. Two types of exterior office areas exist: single or double-occupant
offices and central office areas that include a reception area interior to and
servicing multiple individual offices located on the exterior wall. Offices with
exterior walls have half-height windows.
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2.2.2 Ventilation System Description and Evaluation

The Waterside Mall complex ventilation systems includes 119 known air-
handling units [AHUs], which are serviced by more than one contractor. Outside
air, controlled by a mechanical damper at the central unit, mixes with the return
indoor air drawn through the overhead plenum in each zone to make up the supply
air. A constant volume of supply air is then provided to the individual offices.
Thirty-six of the 119 AHUs supplying air to the monitoring locations were
examined on the same day the heating, ventilating, and air conditioning [HVAC]
system was providing supply air to one or more monitoring sites. The AHU data
was not examined in this report but will be analyzed in Volume IV. The larger
population responding to the first questionnaire being considered in the Volume
IV analysis provides more power for testing the relationship between the AHUs and

the employee health and comfort concerns.

The ventilation system evaluation performed during the environmental
monitoring period was a component of an ongoing building ventilation system
analysis of the Waterside Mall HVAC systems. The specific objective of the
ventilation system evaluation was to determine the AHU ventilation rates.
Ventilation parameters were measured at AHUs serving Waterside Mall environmental
monitoring sites. This information could be compared to the ventilation rates
prescribed by the American Society of Heating, Refrigerating and Air-Conditioning
Engineers (ASHRAE, 1989).

No attempt was made to determine the instantaneous Waterside Mall total
building ventilation rate, either in total outdoor cubic feet per minute (CFM)
or in air changes per hour (ACH). This decision was based on the logistical
problems associated with simultaneous airflow measurements at the multiple
Waterside Mall complex AHUs with outdoor intakes located throughout the structure
of the Waterside Mall. Also time and resources were not available to do tracer

gas studies.
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Resources necessary to conduct similar evaluations of the Fairchild and
Crystal Mall buildings were not available. Therefore, no measurements or

evaluations of either the Fairchild or Crystal Mall buildings’ AHUs were

conducted during the environmental monitoring study.
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3. EPA HEADQUARTERS BUILDINGS ENVIRONMENTAL MONITORING AND LOW- URVEY
DESIGN

Environmental monitoring was performed and a follow-up survey administered
during a one-week period, March 6-10, 1989. Environmental monitoring sites were
chosen according to the selection criteria outlined below. The follow-up survey
was then administered to occupants in close proximity to those sites. Detailed
descriptions of the site selection process, including algorithms used in the
ranking and selection process, are provided in Volume I (U.S. Environmental

Protection Agency, 198%9a). The following subsections provide a brief summary.

3.1 Selection of Environmental Monitoring Sites

A health symptom index was computed for each employee from responses to the
first questionnaire (Appendix A), and a standardized mean symptom score was
computed for each room in the building. Similarly, a comfort index was computed
for each employee from the questionnaire responses, and a standardized mean
comfort score was computed for each room in the building. Rooms were
independently ranked according to the standardized health and comfort indices.
Rooms were selected by Yale University and Westat for environmental monitoring;
the first rooms chosen were the rooms with the highest values for both indices
(designated as high- complaint areas) and with the lowest values for both indices
(designated as low-complaint areas). Results of these rankings were not revealed
to the monitoring team or EPA management to avoid possible selection bias. In
the selection of rooms, greater priority was given to the health symptom index
than to the comfort index; and less priority was given to rooms with only one

occupant.
Although the first questionnaire had been administered to the Fairchild and

Crystal Mall EPA employees, the data for these two buildings had not been

statistically evaluated, and the health symptom and comfort indexes had not been
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calculated prior to the initiation of the environmental monitoring program.
Therefore, the site selection process for these two buildings differed from the
site selection process at the Waterside Mall complex. A list of potential sites
was provided by the EHSD and EPA unions. This list included those locations
wvhere the employees had reported concerns about the indoor air environment and
locations where no employee concerns had been reported. Potential sampling

locations were identified for each floor having EPA employees.

Each potential site was visited and evaluated for number of workers,
suitability regarding electrical and space requirements, and the presence of
obvious indoor pollutant sources. At the Fairchild and Crystal Mall buildings,
the potential sites were also evaluated to ensure that they represented the
typical EPA work areas available in the two buildings. In support of the overall
study design criteria, rooms having obvious indoor emission sources (Xerox rooms,
print shops, etc.) were deemed ineligible for selection as a site for

environmental monitoring.

One of the survey-identified indoor locations at the Waterside Mall was
selected for monitoring throughout the entire five-day sampling period to assess
possible changes over the week. In addition, an outdoor location in the middle
of the Waterside Mall 3 roof was selected for monitoring on each of the five days
to assess the influence of outdoor contaminants on the indoor environment. The

site was located as far as possible from the building exhaust vents.

In addition to the sites chosen in the manner described above, some special
study sites were selected to be responsive to management and union requests.
These sites are not considered in the analyses described in this report because

no follow-up questionnaires were administered to employees at those sites.
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3.2 Environmental Monitorin tud e

Comfort and environmental parameters were monitored at the selected
locations during routine employee working hours (between 7:00 a.m. and 5:00 p.m.)
during the week of March 6-10, 1989. Four categories of monitoring locations
were identified: primary, secondary, fixed, and special. Except where noted,
monitoring was conducted on only one day at each primary, secondary, and special
study location. Samples were collected during all five daytime sampling periods

at the fixed indoor and fixed outdoor monitoring locations.

3.2.1 Primary Sites

Extensive monitoring was conducted at each primary site to characterize the
magnitude and spatial differences of the comfort and environmental parameters.

The following measurements were made.

- Temperature (T), relative humidity (RH), carbon monoxide (CO),
carbon dioxide (COZ), and respirable suspended particulate (RSP)
measurements three times per day during the monitoring period:
morning, midday, and aftermoon

. Viable and nonviable microbiological samples

. Integrated 9-h RSP, volatile organic compound (VOC), and passive
device formaldehyde samples

. Nicotine measurement by passive badges installed over the 5-day
study period

. Integrated 9-h aldehyde and pesticide samples at selected sites
daily

3.2.2 Secondary Sites

Measurements of T, RH, CO, CO,, and RSP were taken three times (morning,

midday, and afternoon) at each secondary site.
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3.2.3 Fixed Indoor and Outdoor Sites

Samples were collected daily to determine daily changes in comfort and
environmental parameters and the influence of the outside air on the indoor air
quality. Proiocols and types of samples were identical to those described above

for the primary sites.

3.2.4 Number of Environmental Monitoring Sites and Monitoring Schedule

Environmental monitoring was conducted according to the following schedule:
the Waterside Mall 3 (i.e., third floor) locations on Monday. March 6; half of
the Waterside Mall 2 (i.e., second floor) locations and the Crystal Mall on
Tuesday; the remaining half of the Waterside Mall 2 locations and the Fairchild
Building on Wednesday; the West Tower on Thursday; and the East Tower on Friday,
March 10. With the exception of the microbiological contaminants, environmental
monitoring was conducted at 56 primary, 61 secondary, and 70 special sites, in
addition to one fixed indoor site and one fixed outdoor site. The distribution

of indoor environmental monitoring locations is shown below.

FACILITY PRIMARY SECONDARY SPECIAL TOTAL
Waterside Mall Complex 478 38 67 152
Fairchild Building 5 12 2 19
Crystal Mall 5 11 1 17

® Includes the fixed indoor monitoring location.

The large number of Waterside Mall 2 monitoring locations necessitated that some
environmental monitoring locations be sampled on both of the days when sample

collection was scheduled for Waterside Mall 2.
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A total of 79 viable airborne microbiological samples were collected.

Fifty-three indoor and six outdoor microbiological samples were collected at the

Waterside Mall. Five indoor samples and one outdoor microbiological sample were

collected at both the Fairchild and Crystal Mall buildings. Eight quality

control samples were collected at the Waterside Mall. Fourteen indoor and three

outdoor fungal spore samples were collected at Waterside Mall. One indoor air

fungal spore sample was collected at both the Fairchild and Crystal Mall
buildings.

3.3 Follow-up Survey Design

The follow-up survey instrument was designed to acquire information about
the activities and perceptions of the employees on the day of environmental
sampling. The questions were nearly identical to comparable questions on the
first questionnaire. The first part of the follow-up questionnaire asked about
time spent at activities. The second part asked about environmental conditions
(air movement, temperature, humidity, etc.) and odors noticed. The third part
inquired about the same symptoms as in the initial questionnaire plus burning
lungs. The fourth part inquired about feelings (worn out, listless, lively,
etc.).

The follow-up survey was administered to employees at the same time as
environmental monitoring was conducted. Resources were available for
environmental sampling devices in approximately 100 locations (20 per day) for
the temporal variables and about 50 locations (10 per day) for the continuously
monitored variables. All employees within approximately 30 ft of a sampling site

were assumed to be represented by the measurements at that site.
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4., FOLLOW-UP SURVEY RESULTS

This chapter provides a tabulation of results for the follow-up survey
(Appendix B), and describes the data processing needed to create the data files
for these tabulations and subsequently described data analyses. Because data
from both the first survey (Appendix A) and the follow-up survey are used, we
refer to the former as Questionnaire 1 (or Q1) and the latter as Questionnaire
2 (or Q2). The emphasis of this chapter is on the health, comfort, odor, and
mood state data provided by responses to Questionnaire 2 (parts II1I, II, II, and
IV, respectively). These data were used to construct the main outcome
(dependent) variables of the models. Summaries of data from other questionnaire
items are of interest because such items represent potential confounders in the

models that relate the outcomes to the exposure measures.
Because of the manner in which the employees for the monitoring study were

selected, no inferences from the results presented herein can be made concerning

the health and comfort concerns of the general population of EPA employees.

4.1 Data Sources and Merging of Data Files

Five major data files furnished information for the data analysis.

Q1 Data = one data record per respondent (3955 records)
Q2 Data = one data record per respondent (515 records, with 384 matching
respondents to Q1)
El = temporal data (up to three measurements per day per monitoring site
-- for temperature, humidity, CO, CO,, and integrated RSP)
E2 = VOC data (one integrated 9-h measurement per day -- for nine VOCs,

total VOC, and RSP)

E3 microbiological data
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As 1Indicated above, 515 employees at the EPA Headquarters buildings
completed Questionnaire 2. Of these, 384 (75%) matched with an employee-
completed first questionnaire. Most of the remaining 131 employees had no
matching first questionnaire and could not be used in these analyses.
Environmental data can be associated with most of the 515 persons who completed
the second questionnaire. However, since several key variables were available
only from data arising from Questionnaire 1 (e.g., age, sex, etc.), we restricted
the statistical analysis efforts to the other 384 respondents.! Hence, a first
step in the data processing involved a merging of the Ql and Q2 data files. This
combined questionnaire file is referred to as the Ql2 file.

The monitoring data are associated with locations (building, sector, room)
and dates of sampling, whereas the questionnaire data are associated with
employees in these locations on the day of sampling. Hence, prior to analysis,
it was necessary to merge the data files containing these component types of data
to form a single file containing one record per responding employee. This was
accomplished by first developing a unique identification code (UIC) that
identified monitoring locations and dates. Each record in the Ql12, El, E2, and
E3 files was assigned a UIC based upon the available information. The
development of the UIC was required because of the lack of consistency in the
originally coded dates and locations (e.g., room numbers were not always recorded
in a consistent marmner). The contents and development of the El, E2, and E3 data

files are described in Chapter 5.

'Response distributions of the 384 respondents and of the 515 respondents
were tabulated for comparison and were found to be similar. These results are
given in Appendix C.
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Available data are summarized below.

Source of Data No. of Respondents No. of UICs
Q2 515

Q2 and Q1 384

Q2, Q1, and El 383 100

Q2, Q1, E1, E2, and E3 218 56

Table 4-1 presents the distribution of respondents and UICs by building and

sector.

In addition to the major data files, several other types of information

were available:

Health Status Indicators. These indicators, which were based on
responses to the health and comfort questions in Questionnaire 1,
identify "low complaint" and "high complaint"” locations (rooms)
within the Waterside Mall complex. Low- and high- health-complaint
areas within the complex are used in some of the tabulations of this
chapter. The various sectors are identified as CC (Crystal Mall),
FC (Fairchild), WC_HIGH (Waterside Complex, high-health complaint
areas), and WC_LOW (Waterside Complex, low-health complaint areas).
See Section 3.1 and Volume I for additional details.

. Carpet Data. Installation of the carpet data began in October 1987.
These data, derived from information provided by William Hirzy,
Pregsident of the National Federation of Federal Employees Local 2050
(Chamberlain memo, 1988), were added to the basic data file. A
single variable was defined for analyzing the new carpet data (0=no
new carpet; l=new carpet, tacked down; 2=new carpet, glued down).
From this variable, we created two binary variables for analysis: a
carpet age indicator (l=new carpet, O=otherwise), and a new-
carpet-with-glue indicator (l=glued-down new carpet, O=otherwise).

Air Handling Unit Data. These data were reviewed, but were not
included in the data files constructed for analysis. Accurate
information on characteristics of the AHUs was not available within

the time frame required for producing the final statistical
analyses.
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Other Environmental Monitoring Data:

- aldehyde data (available for only 19 monitoring sites)
- nicotine data (detected values at only six monitoring sites)

The aldehyde and nicotine data were not used in the statistical
analyses because of the sparseness of the data as noted above.

4.2 OQutcome Variables

This section describes the various types of outcome measures used in the
statistical models and indicates how they were developed from the specific
questionnaire items. Some summary statistics are also presented and discussed.
For instance, means or proportions, reported separately by workstation location
and by gender. All such statistics are presented purely for descriptive
purposes. Since the sample drawn was not a random sample, this precludes the
development of interferences to other areas or to employees not sampled. In
addition, inferences cannot be made to other periods in time outside the period
of the environmental monitoring study. Separate subsections are presented for

health symptoms, thermal comfort, odors, air quality ratings, and mood states.

4.2.1 Employee-Reported Health Symptoms

Part 111 of Questionnaire 2 (see Appendix B) furnished information on the
33 individual health symptoms listed below:

a. headache r. unusual fatigue or tiredness
b. nausea s. sleepiness or drowsiness

c. runny nose t. chills

d. stuffy nose/sinus congestion u. fever

e. sneezing v. aching muscles or joints

f. cough w. problems with contact lenses
g. wheezing/whistling in chest x. difficulty remembering things
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h. shortness of breath y. dizziness/lightheadedness

i. chest tightness 2. feeling depressed

j. burning lungs aa. tension or nervousness

k. dry/itching/tearing eyes bb. difficulty concentrating

l. sore/strained eyes cc. dry or itchy skin

m. blurry/double vision dd. upper back pain or stiffness
n. burning eyes ee. lower back pain or stiffness
o. sore throat ff. shoulder/neck pain/numbness
p. hoarseness gg. hand/wrist pain/numbness

q. dry throat

Initially, two binary variables were constructed to indicate the presence or

absence of each of the symptoms:

Yl = 1 if "yes" response to symptom (first part of question) and began
"this morning or afternoon at work;" Y1=0 otherwise.
Y2 = 1 if "yes" response to symptom (first part of question) and began

"this morning at work;" ¥2=0 otherwise.

One option for data analysis would have been to analyze each of these 66
variables separately. However, for most of the individual items, the prevalence
of the symptom was relatively rare, thereby hindering the development of

meaningful models.

Therefore, a method of grouping or clustering health symptoms was needed.
Using only the data from the 384 respondents that had answered both the first and
the follow-up questionnaire, a system of classification into clusters was
developed. Binary variables associated with health symptom clusters (defined

below) were then formed in the following generic way:
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Y1l CLUS = 1 if any Y1 variable (i.e., the symptom began in the morning
or afternoon at work) in the cluster is equal to 1; Y1 CLUS=0
otherwise.

Y2 CLUS = 1l if any Y2 variable (i.e., the symptom began in the morning

at work) in the cluster is equal to 1; Y2_CLUS=0 otherwise.

Several ways for forming clusters were considered; the following two
schemes were considered most meaningful (letters shown below refer to the
specific symptoms listed above and in part III of Questionnaire 2). Scheme 1
grouped the health symptoms into five clusters. These were consistent with the
scheme used in Volume I by both the EPA and NIOSH (U.S. Environmental Protection

Agency, 1989%a):

H1l) Nonspecific indoor air quality (IAQ) symptoms (symptoms a, r, and s)
H2) Mucous membrane symptoms (symptoms c, 4, k, n, and q)

H3) Combination of cluster 1 and 2

H4) Flu-like symptoms (symptoms f, g, h, i, u, and v)

HS) Ergonomic symptoms (symptoms dd, ee, ff, and gg).

Scheme 2 grouped the health symptoms into 11 clusters formed on the basis
of a principal components analysis (PCA) that was applied to the corresponding
health symptom data of Questionnaire 1 (Rppendix A). In particular, a varimax
rotation was used to perform a PCA on the five-point scales (from part II,
question 7) through which respondents indicated the frequency of experiencing the
various symptoms during the prior year.? All Q1 respondents with nonmissing data

were included. The PCA used will be discussed more thoroughly in Volume IV. (A

>’he symptoms "problems with contact lenses" and "burning lungs" were
omitted. The former symptom applies to a very small subset of individuals; the
latter symptom was not asked for in Questionnaire 1.
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(A PCA analysis was performed on the binary responses of the 384 respondents of
Q2. Similar results were obtained, though the clusters were less well defined
because of the smaller sample sizes.) The clusters developed from the PCA were

as follows:

H6) Headache or nausea (symptoms a and b)

H7) Nasal and cough symptoms (symptoms c, d, e, and f)
H8) Chest-related symptoms (symptoms g, h, and 1)

H9) Eye-related symptoms (symptoms k, 1, m, and n)
H10) Throat-related symptoms (symptoms o, p, and q)
H1l) Tiredness (symptoms r and s)

H12) Chills or fever (symptoms t and u)

H13) Ergonomic (symptoms v, dd, ee, ff, and gg)

H14) Mental or nerve symptoms (symptoms x, z, aa, and bb)
H15) Dizziness/lightheadedness (symptom y)

H16) Dry or itchy skin (symptom cc)

The Y1_CLUS and Y2_CLUS variables generated for each of the 16
health-symptom clusters were then correlated with one another. Because those
health symptoms reported as starting at work were usually reported as beginning
"this morning at work" rather than "this afternoon at work," the two variables
for each cluster were found to be closely related (e.g., in the health symptom
results presented in Appendix C, the "started in afternoon" percentage for
headache was 6.5% and tended to be about half the corresponding "started in the
morning” percentage of 12.0.) The Y2_CLUS variables (i.e., those relying only
on the reporting of symptoms starting in the morning) were thus dropped from
further consideration; the 16 Y1 CLUS variables were retained for further

analysis.

Table 4-2 summarizes the distributions of responses to the 16 health

symptom cluster variates. The percentages of positive responses are shown
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separately for males and females and for each of the four work-station locations
(CC, FC, WC_HIGH, and WC_LOW). For all symptom clusters, the overall percentage
of female employees reporting work-associated health symptoms was greater than
the percentage of male employees reporting the same symptom. The largest gender
differences (female/male) were seen in headache/nausea (27.6/12.0%), nasal
symptoms (44.3/28.3%), fatigue/tiredness (31.8/18.8%), and nervous system
symptoms (31.8/17.8%). However, health symptom complaints have previously been
reported as typically higher for women than men. A consistently higher
percentage of health symptoms was reported by the sampled employees in the
WC_HIGH areas, as compared to the WC_LOW areas. This suggests that the
employees’ responses were very similar from the first questionnaire to the second
questionnaire. Among the H6 through H16 symptoms, the following symptoms were
reported to be more than two times as prevalent in the high-complaint versus the
low-complaint areas of Waterside Mall complex: headache/nausea, chest symptoms,
eye symptoms, throat symptoms, nervous system symptoms, musculoskeletal symptoms
(females only), chills/fever (females only), tiredness (males only), dizziness
or lightheadedness (males only). and dry/itchy skin (males only). Recall that
these two areas were previously selected on the basis of high and low rates of
health symptom reporting in the first questionnaire. This suggests that the
selection criteria were appropriate. Several of the symptoms were uncommon:
chills and fever (0% in Fairchild Building), chest symptoms (less than 10% in
Fairchild, Crystal Mall, and WC_LOW), and dizziness/lightheadedness (less than
108 at all 1locations). The low prevalence of these symptoms limited the
development of subsequent models (i.e., developing meaningful models for these

symptoms is hindered by the small sample size).
The population surveyed in this report is small (384). Therefore,

comparisons of the response rates for the whole EPA Headquarters population being

conducted in Volume IV will be more meaningful.
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4.2.2 Perceived Thermal Comfort

Employee-reported thermal comfort experienced over the past year was
ascertained in Questionnaire 1 (part III, questions la-1j). Respondents reported
the level of acceptability of air movement, temperature, humidity, and stuffiness
on a five-point scale ranging from never acceptable to always acceptable. To
reduce the number of thermal parameters and to account for those that may be
highly related to one another, a PCA was performed on these thermal comfort
questions. The results of this analysis suggested the following four thermal

comfort clusters:

1) Cl - too little air movement, too hot, too stuffy
2) C2 - too dry
3) C3 - too humid

4) C4 - too much air movement, too cold.

These clusters are consistent with data reported from chamber studies of
occupant-reported assessments of thermal comfort under a range of thermal

conditions found in buildings (Berglund et al., 1990).

PCA-developed thermal clusters were used to derive corresponding thermal
comfort outcome measures from Questionnaire 2, part II, questions 1, 2, 3, and
5. Binary variables reflecting the thermal clustering were constructed. For
example, the first cluster variable was assigned a value of 1 if the employee
indicated that there was too little air movement, that it was too hot, and/or

that it was too stuffy in either the morning or the afternoon.

The percentage of respondents to the follow-up questionnaire for which each
thermal cluster variate was assigned a value of 1 is shown in Table 4-3. The
percentages are presented by gender, by building, and by high- and low-complaint
sectors within the Waterside Mall complex. Overall, only about 5% of the
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respondents reported the air too humid. Hence, this cluster (C3) was dropped
from any additional statistical modeling analysis (Chapter 6) because of the
small number of positive responses. The hot/stuffy air concerns (Cl) were most
frequently reported (about 50% overall), and the frequency for reporting dry air
(C2) was second (about 45%). A marked difference in frequency of reporting
hot/stuffy air, dry air, and cool/drafty air by designated high- and 1low-
complaint areas in the Waterside Mall complex is evident in Table 4-3. Frequency
of thermal clusters for the Crystal Mall and Fairchild Building were generally
between levels observed for the high- and low-complaint sectors in the Waterside
Mall complex. Except for the WC_LOW area, a higher percent of females generally
reported hot/stuffy air, dry air, and cool/drafty air than males.

4.2.3 Self-Reported Odors

Information on odors noticed by employees at their workstations was
obtained through responses to Questionnaire 2, part II, question 8. The
resultant information was coded as a series of 16 binary responses indicating
presence/absence of various types of odors. Clusters of these variates were
defined, and associated binary variables for the clusters were constructed. If
one or more of the component odors was reported, then the cluster variate
received a value of 1. Otherwise, it received a value of 0. The following six
clusters were indicated by PCA applied to the five-point scale data of

Questionnaire 1:
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Items Description

l,m,n,0 other chemicals, pesticides, carpet cleaning, paint

a,b,e body odor, cosmetics, food smells other than fishy
j. k photocopying and printing processes

g,h carpet and drapes

d, f,i fishy smells, musty/damp smells, diesel exhaust

c tobacco smoke

The clusters were then used as the basis for defining the odor-related outcome
variables. However, diesel exhaust was isolated as a separate variable. Thus

the following eight binary odor variables were considered.

01 = 1 if odors from chemicals, pesticides, carpet cleaning, paint
02 = 1 if body odor, cosmetics, food smells other than fishy

03 = 1 if odors from photocopying and printing processes

04 = 1 if odors from carpet and drapes

05 = 1 if fishy smells, musty/damp smells

06 = 1 if tcbacco smoke odor

07 = 1 if diesel exhaust

08 = 1 if fishy smells, musty/damp smells, diesel exhaust

If the indicated odors were not reported, then the particular variable was

assigned a zero value,

The percentage of respondents, by building and high- and low-complaint
sectors (from Questionnaire 2), for which each odor cluster variate was assigned
a 1 is shown in Table 4-4. The 02 cluster (body odor, cosmetics, and other food
smells) will be called "cosmetic odors". Only the 02 cluster had an appreciable
prevalence (about 35% across all buildings). The prevalence for the other PCA

clusters was less than 12% and also had several zero cells. Hence, only the
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cosmetic odor (02) variable was included as an odor outcome variable in the
modeling analyses of Chapter 6. The high-complaint areas of Waterside Mall
complex had only a slightly higher prevalence of cosmetic odors than the low-
complaint areas. The Crystal Mall cosmetic odors response rate was similar to
that for the WC_LOW area. The Fairchild Building employees reported the highest
prevalence rate (about 45%). Again, females reported a prevalence (across all
buildings) of 40% for cosmetic odors (02), compared to 30% for males. Little
difference in the male and female rates was evident for employees in the WC_LOW
sector and in the Fairchild Building. Large gender differences for the cosmetic
odor cluster were found for WC_HIGH and Crystal Mall employees but in opposite

directions.

4.2.4 Self-Reported Overall Air Quality

The respondents were asked to report their perception of the overall air
quality in the vicinity of their work station (Questionnaire 2, question 9) on
the day of environmental monitoring. They were asked to choose one of four
possible categories: poor, fair, good, or excellent. Based on the frequency of
responses to the question, two binary variables were constructed from the data

for use as outcome variables in the modeling analysis:

Al

1 if a poor or fair rating; Al = 0 otherwise.

A2 1 if a poor rating; A2 = O otherwise.

Distributional results of the responses for these variables are given in Table
4-5, The air quality was rated poor (variable A2) by about 11% of the 366
respondents to question 9 (5.0% of the 180 males and 17.2% of the 186 females).
It was rated as fair or poor by about 47% of the males and by about 65% of the
females. The gender difference (i.e., females reporting less satisfaction) in
ratings was present for all of the buildings. The high-complaint sector in the

Waterside Mall had a higher percent of both males and females reporting fair and
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poor air quality than the low sector. Crystal Mall and Fairchild percentages for
fair or poor air quality (0 to 60 %) generally fell between the levels reported

for WC_HIGH and WC_LOW (2 to 75%).
4.2.5 Self-Reported Mood States

The mood-state information was derived from the employees' responses to the
five-point scales in part IV of Questionnaire 2. A "1" corresponded to "not at
all” and a "5" indicated "extremely." Items considered were as follows (letters

indicate the questionnaire items):

a. worn out c. lively e. on edge

b. listless d. active f. shaky

1. fatigued g. energetic h. tense

©. exhausted n. cheerful j. uneasy

g. sluggish t. alert k. restless

s. weary u. full of pep m. nervous

x. bushed v. carefree p. anxious
w. vigorous r. panicky

i. relaxed

Three combined mood-state scales derived from previous work of McNair et al.,

(1971) were developed representing fatigue, vigor, and tension, as follows.

M1

Fatigue (sum of items a,b,1l,0,q,8,x)

M2 Vigor (sum of items c¢,d,g,n,t,u,v,w)

M3 = Tension = ([{sum of items e,f,h,j,k,m,p,r] - item i)

In contrast with the binary variables defined for the health-symptom and
comfort-concern clusters, the mood-state variables were treated as continuous
variables. The fatigue scale could potentially range from 7 to 35 (35 = more
fatigue); the vigor scale, from 8 to 40 (40 = more vigorous); and the tension

scale, from 3 to 39 (39 = more tension).

4-13



Volume III: Follow-up Survey at
EPA headquarters
There were no apparent differences between the overall gender means for the
three mood-state variables (summarized in Table 4-6). Table 4-7 shows the means
of the mood-state scales by gender and workstation location. Again, no apparent

gender differences in means by gender were observed.

4.3 Potential Confounding Variables

Models for relating employee-reported health symptoms, comfort concerns,
etc., to the exposure measurements can be influenced by a host of confounding
factors (e.g., workplace, personal, or medical factors) that might modify the
associations between the health and comfort outcomes and the measured
environmental conditions. This section describes the various types of potential
confounding variables considered for use in the statistical models and indicates
how they were developed. Some summary statistics are also presented and
discussed. For instance, means or proportions are reported separately by
workstation location and by gender. Since the sample drawn was not a random
sample, this precludes the development of inferences to other areas or to
employees not sampled. In addition, inferences cannot be made to other periods

in time outside the period of the environmental monitoring study.

Listed below are the Questionnaire 1 items from which potential confounding

variables were constructed.
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Ql Item Description

I11l.a Type of work space

14.a Years worked at current workstation
II 1.b Use of contact lenses at work

11 2 Use of glasses at work

IT1 3 &1I1 6 Smoking status

II 16.a Asthma (diagnosed by physician)

II 21 Employee age

IT 22 Gender

Va4 Pay plan and grade

The rationale for including such factors as possible confounding effects is
fairly obvious and is based on results of prior studies. For instance, it may
be hypothesized that older individuals have a higher frequency of certain health
symptoms or that females tend to report a higher rate of health symptoms (e.g.,
Skov and Valbjorn, 1987; Burge et al., 1987). It might also be hypothesized
(e.g., Skov and Valbjorn, 1987; Wilson and Hedge, 1987) that employees in lower
pay grades may experience more health problems due to several factors (e.g.,
poorer medical care). Persons wearing glasses or contact lenses may be more
subject to eye irritation, headaches, and fatigue. With regard to type of
workspace (e.g., open area or enclosed office), it might be hypothesized that
those with less privacy may more frequently incur stress-related symptoms such
as headaches (e2.g., Skov and Valbjorn, 1987; Wilson and Hedge. 1987).

In addition, items from part IV of Questionnaire 1 were used to develop the
seven psychosocial scales described below. Each scale was constructed so that
higher values mean "more" and lower values mean "less" of the stated
characteristic (e.3., a high score on "job satisfaction" indicates a high degree
of satisfaction, a high score for "work load" indicates a perception of heavy
work load).
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Job Satisfaction. This measure indicates overall job satisfaction
and lack of job stress, with higher values implying more
satisfaction. Job satisfaction was measured by responses to items
la, 1b, 1c, and 1ld in Part IV of the Questionnaire 1 (see Appendix
A). 1Item la has a four-point scale, and the remaining three items
have three-point scales. In each case, lower values correspond to
more satisfaction. An overall measure of Jjob satisfaction is

attained by a reverse scoring of each item followed by averaging.

Job Ssatisfaction P4 = [(5-R1A)+(4-R1B)+(4-R1C)+(4-R1D))/4

= (17-R1A-R1B~-R1C-R1D)/4

Role Conflict. Respondents' perceptions of role conflict were sought
via items 4a, 4b, and 4c, each of which consisted of a four-point

scale indicating the frequency with which role conflicts occurred:

Role Conflict = P5 = (R4A+R4B+R4C)/3

Job Control. Having little job control, as measured by responses to
items Sa, 5b, 5c, and 5d, has been associated with a host of
psychological and physical health complaints. This five-point scale
assesses control over work load, resources needed to do the job,
policies and procedures at work, and workstation surroundings. The

scale is defined as

Job Control = P6 = (RSA+R5B+R5C+R5D)/4

Work Load. Work load, as measured by items 6a, 6b, 6c, and 6d refers

to the amount of work an individual has to do and the pace at which

the individual must work. Such a measure of work load is one of the
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most commonly assessed indicators of job stress and has been linked

to a variety of health complaints (e.g., Murphy and Hurrell, 1987):

Work Load = P7 = (R6A+R6B+R6C+RED)/4

Utilization of Abilities. This measure assesses the extent to which
a worker is required to use skills and knowledge in completing his or
her work. Underutilization of abilities is a highly prevalent
stressor thought to produce a variety of health complaints. The

measure is the average of the responses to items 6e, 6f, and 6g:

Utilization of Abilities = P8 = (R6E+R6F+R6G)/3

Role Clarity. Role clarity refers to a lack of certainty regarding
expected role behaviors in the job environment. It is the average of

the responses to items 6h, 6i, 63, and 6k:
Role Clarity = P9 = (R6H+R6I+R6J+R6K) /4

External Stress. The seventh scale, reflecting external stress, is
based on the yes/no responses to question 7, items a, b, ¢, d, e, and
f, in part IV of Questionnaire 1 (l=no, 2=yes). This measure
attempts to assess nonwork stresses that may tend to increase symptom

reporting.
External Stress = P10 = R7A+R7B+R7C+R7D+R7E+R7F-6
The psychosocial factors described above, which are partly personal and partly

job-related, have been linked to a wide variety of health gsymptoms (Caplan et
al., 1975; Murphy and Hurrell, 1987).
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Second questionnaire items that were regarded as the main potential

confounders are listed below:

Q2 Item Description

I3 Hours spent at workstation today

14 Gone outside today (yes/no)

16 Hours spent at video display terminal (VDT)
17.¢c Used chemicals at workstation today (yes/mo)

Employees spending long hours at their workstations or spending a large amount
of time at a VDT might be hypothesized to have a higher incidence of eyestrain,
muscle pain, or headaches than those who do not. Those using chemicals,
particularly petroleum-based or chlorinated solvents, may experience central
nervous effects. Persons going outdoors may do so for a number of reasons,
including effects of their workstation environment. Thus, associations with
reported health symptoms may be either positive or negative, depending on the

efficacy of the action.

In addition to the questionnaire information, other possible confounders
included the previously indicated carpet-related variables that identify rooms
that had carpet installed since October 1987 (new carpet) and whether or not glue
was used. Research suggests that vapors from new carpet and adhesive materials
may lead to central nervous system complaints. A small group of employees began
to report severe symptoms shortly after installation of the carpet began in
October 1987. Most of these employees were subsequently assigned to alternate
workspace. Since they were not working in the buildings at the time the

monitoring study was conducted, they are not included in these analyses.

Workplace variables used as potential confounders are presented in Table

4-8. Table 4-9 provides the list of personal/medical confounders. The notation
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used in these tables -- workstation variables W1 through W8 and personal/medical
variables Pl through P13 -- is employed throughout the remainder of the report.

Table 4-10 shows the distribution, by gender and workstation location, of
the dichotomous variables used as potential confounding variables. Overall, 81%
of the male respondents worked in enclosed offices (includes full-height
partitioning). Almost all of the others worked in areas separated by mid-height
partitions. Thirty-two percent of females worked in areas with mid-height
partitions, 22% in open areas, and 46% in enclosed offices. Seventy percent of
the males went outside on the day of sampling as compared to 53% of the females.
Six percent of the males and 128 of the females used some form of chemicals at
their workstation on the day of sampling. About a third of the responding
employees worked in areas with new carpet (since 1987); about half of these were
cases in which the carpet was glued down. The distribution of persons by pay
grade showed more males in the higher pay grades. The overall rate of smokers
was general low, and the highest number of heavy smokers was among Crystal Mall
males. Eighty percent of males and 70% of females wear either contact lenses or
glasses at least sometimes at work. Eleven percent of the males had

doctor-diagnosed asthma, as compared to 7% for females.

Table 4-11 shows the summary of the distributions of the continuous
potential confounding variables by gender. Females were slightly younger, on
average, than males. Females showed slightly lower scores for job satisfaction,
role conflict, and job control but slightly higher scores for work 1load,

utilization of abilities, role clarity, and external stress.

Table 4-12 presents means of continuous potential confounding variables by
gender and workstation location. Examination of the largest and smallest
building averages for each variable reveals that the Crystal Mall males, on the
average, are older, have higher role conflict (tied with WC_HIGH males), lower
utilization of abilities, and lower role clarity than males at the other
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buildings. The females at Crystal Mall had the lowest average hours at
workstation and average job control score, but the maximum utilization of
abilities, role clarity, and external stress scale averages. Fairchild males,
on average, spent the most hours at their workstation and at a video display
terminal, but they had the lowest average role conflict score. Fairchild females
were the youngest and had the lowest score on job satisfaction. The Waterside
Complex high-complaint area males had the highest role conflict (tied with
Crystal Mall males) and the highest job control score averages. The Waterside
Complex low-complaint area males had the lowest work load score mean. Waterside
Mall females, on average, spent less time at video display terminals, had the

lowest external stress score, and the highest job satisfaction score.
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TABLE 4-1. DISTRIBUTION OF QUESTIONNAIRE 2 RESPONDENTS BY BUILDING AND
SECTOR
Q1l, 02, and El1 Data Ql, 02, F1, L E2. and E3 Data

No. Number of No. Number of

Building” Sector UICs Respondents UlCs Respondents
we W Tower 11 42 11 42
SW Tower 3 16 1 9
SE Tower 4 20 1 7
NE Tower 8 40 2 11
Mall 3 15 64 10 51
Mall 2** 22 80 15 53
E Tower 13 30 7 14
FC 10 58 4 18
cC 14 33 5 13
Total 100 383 56 218

WC - Waterside Mall, FC - Fairchild Building, CC - Crystal Mall.

R

Includes four UICs and 15 respondents associated with "fixed site."
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TABLE 4-2. PERCENTAGE OF RESPONDING EMPLOYEES REPORTING HEALTH SYMPTOMS THAT
BEGAN AT WORK ON THE DAY OF ENVIRONMENTAL MONITORING, BY GENDER
AND WORKSTATION LOCATION

Symptom Cluster Sex cC FC WC_HIGH WC_LOW  OVERALL
SCHEME 1:
Hl nonspecific IAQ M 17.6 17.4 33.7 17.5 24.6
F 31.3 40.0 56.0 25.6 44.3
H2 mucous membrane M 41.2 39.1 58.1 36.8 48.2
F 31.3 60.0 65.0 35.9 54.7
H3 combined H1l, H2 M 47.1 43.5 62.8 42.1 , 53.4
F 50.0 68.6 74.0 51.3 65.6
H4 flu-like M 11.8 13.0 23.3 5.3 14.7
F 6.2 17.1 25.0 12.8 19.3
H5 ergonomic M 11.8 13.0 19.8 12.3 15.2
F 31.3 22.9 24.0 10.3 21.4
SCHEME 2:
H6 headache, nausea M 5.9 4.3 18.6 7.0 12.0
F 12.5 25.7 36.0 15.4 27.6
H7 nasal, cough M 17.6 30.4 32.6 26.3 28.3
F 25.0 40.0 54.0 33.3 44.3
H8 chest M 5.9 8.7 11.6 1.8 7.3
F 6.2 2.9 14.0 0.0 8.3
H9 eyes M 29.4 26.1 51.2 17.5 35.6
F 31.3 42.9 51.0 12.8 39.6
H10 throat M 17.6 8.7 29.1 14.0 20.9
F 12.5 14.3 37.0 15.4 26.0
H1l tiredness M 17.6 17.4 26.7 10.5 18.8
F 25.0 28.6 39.0 20.5 31.8
(continued)
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TABLE 4-2. (continued)

Symptom Cluster Sex cc FC  WC_HIGH WC_LOW OVERALL
H12 chills, fever M 5.9 0.0 10.5 5.3 6.8
F 6.2 0.0 17.0 5.1 10.5

H13 ergonomic M 17.6 17.4 22.1 12.3 17.3
F 31.3 22.9 25.0 10.3 21.9

Hl4 nervous system M 11.8 17.4 26.7 7.0 17.8
F 18.8 25.7 41.0 20.5 31.8

H15 dizziness, M 0.0 0.0 9.3 0.0 4.7
light-headedness F 0.0 5.7 8.0 7.7 6.8

H16 dry, itchy skin M 5.9 17.4 11.6 3.5 9.4
F 0.0 11.4 20.0 10.3 14.6

Note: Sample sizes upon which the above percentages are based are given
below. Two rooms in Waterside Mall Complex were not assigned a "high" or
"low" health status code. Because the column labeled "overall" includes data
for these rooms, the sample sizes for the other columns do not add to the
"overall."

Sex cc FC  WC_HIGH WC_LOW OVERALL
Sample Sizes: M 17 23 86 57 191
F 16 35 100 39 192
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TABLE 4-3. PERCENTAGE OF RESPONDING EMPLOYEES REPORTING COMFORT CONCERNS ON
THE DAY OF ENVIRONMENTAL MONITORING, BY GENDER AND WORKSTATION

LOCATION
Comfort Concern Sex CcC FC WC_HIGH WC_LOW OVERALL
Cl too hot, stuffy M 29.4 56.5 48.8 35.1 44.0
F 50.0 80.0 62.0 33.3 57.8
C2 too dry M 35.3 34.8 45.8 30.4 38.7
F 62.2 55.9 54.1 28.2 49.2
C3 too humid M 0.0 4.3 1.2 7.1 3.2
F 0.0 5.9 8.2 2.6 5.8
C4 too cool, drafty M 23.5 4.3 39.5 31.6 30.4
F 12.5 20.0 42.4 31.6 33.2

Note: Sample sizes upon which the above percentages are based are given
below. Two rooms in Waterside Mall Complex were mot assigned a "high" or
"low" health status code. Because the column labeled "overall" includes data
for these rooms, the sample sizes for the other columns do not add to the
"overall."

Sex cc FC WC_HIGH WC_LOW  OVERALL

Range of
Sample Sizes: M 17 23 83-86 56-57 186-191
F 16 34-35 98-100 38-39 189-192
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TABLE 4-4, PERCENTAGE OF RESPONDING EMPLOYEES REPORTING ODORS ON THE DAY OF
ENVIRONMENTAL MONITORING, BY GENDER AND WORKSTATION LOCATION

Type of Odor Sex cC FC  WC_HIGH  WC_LOW OVERALL
01 chemicals, paint M 5.9 0.0 8.1 1.8 5.2
F 0.0 11.4 9.0 0.0 6.8

02 cosmetics, body, M 41.2 43.5 26.7 28.1 29.8
non-fish foods F 18.8 45.7 44 .0 33.3 40.1

03 copying, printing M 5.9 4.3 7.0 3.5 5.2
F 12.5 8.6 9.0 0.0 7.3

04 carpet, drapes M 0.0 0.0 4.7 0.0 2.1
F 0.0 2.9 2.0 0.0 1.6

05 fishy, musty/damp M 5.9 0.0 10.5 0.0 5.2
F 0.0 2.9 7.0 0.0 4.2

06 tobacco smoke M 0.0 0.0 3.5 5.3 3.1
F 0.0 2.9 3.0 0.0 2.1

07 diesel exhaust M 0.0 0.0 3.5 1.8 2.1
F 0.0 2.9 2.0 0.0 1.6

08 combined 05, 07 M 5.9 0.0 10.5 1.8 5.8
F 0.0 5.7 9.0 0.0 5.7

Note: Sample sizes upon which the above percentages are based are given
below. Two rooms in Waterside Mall Complex were not assigned a "high" or
"low"” health status code. Because the column labeled "overall" includes data
for these rooms, the sample sizes for the other columns do not add to the
"overall."

Sex CcC FC WC_HIGH WC_LOW OVERALL
Sample Sizes: M 17 23 86 57 191
F 16 35 100 39 192
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TABLE 4-5. PERCENTAGE OF RESPONDING EMPLOYEES REPORTING AIR QUALITY CONCERNS
ON THE DAY OF ENVIRONMENTAL MONITORING, BY GENDER AND WORKSTATION

LOCATION
Air Quality ¢ for % for % for % for %t for
Rating Sex cC FC WC_HIGH WC_1OW  OVERALL
Al poor or fair M 35.3 50.0 55.4 33.3 47.2
F 56.3 60.0 74.5 48.7 64.5
A2 poor M 0.0 9.1 7.2 2.0 5.0
F 6.2 28.6 20.2 5.1 17.2

Note: Sample sizes upon which the above percentages are based are given
below. Two rooms in Waterside Mall Complex were not assigned a "high" or
"low" health status code. Because the column labeled "overall” includes data

for these rooms, the sample sizes for the other columns do not add to the
"overall."

Sex ccC FC WC_HIGH WC_LOW  OVERALL
Sample Sizes: M 17 22 83 51 180
F 16 35 94 39 186
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TABLE 4-6. SUMMARY OF DISTRIBUTIONS OF MOOD-STATE VARIABLES, BY GENDER

No.

Mood-State Sex Employees Min Max Mean Std. Dev.
M1 fatigue M 184 7.0 33.0 11.7 5.3

F 185 7.0 35.0 12.3 6.1
M2 vigor M 183 8.0 38.0 20.7 6.5

F 185 8.0 40.0 19.2 6.7
M3 tension M 183 3.0 35.0 9.1 5.6

F 185 3.0 35.0 9.0 5.3

TABLE 4-7. MEANS OF MOOD-STATE SCALES, BY GENDER AND WORKSTATION LOCATION

Mood-State Scale Sex CcC FC WC_HIGH WC_LOW OVERALL
M1l fatigue M 10.5 11.7 12.6 10.8 11.7
F 11.0 11.8 13.5 10.4 12.3
M2 vigor M 23.6 21.2 19.7 21.0 20.7
F 19.9 19.4 18.3 20.6 19.2
M3 tension M - 8.5 10.6 9.7 7.9 9.1
F 8.2 8.3 10.1 7.6 9.0

Note: Sample sizes upon which the above means are based are given below. Two
rooms in Waterside Mall Complex were not assigned a "high" or "low" health
status code. Because the column labeled "overall" includes data for these
rooms, the sample sizes for the other columns do not add to the "overall."

Sex cC FC WC_HIGH WC_LOW OVERALL

Range of
Sample Sizes: M 17 23 81 54-55 183-184
F 15 34 96-97 37-38 185
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TABLE 4-8. DEFINITIONS OF WORKSTATION VARIABLES USED AS INDEPENDENT VARIABLES
FOR MODELING HEALTH SYMPTOMS, COMFORT, ODOR, AND MOOD-STATE
VARIABLES

Variable

Code Source®™ Description

wl™ Ql:I4.a Years at current workstation

W2A™ Ql:Il.a Type of work space: 1 = stacks or mid-height partitioned
cubicle

0 = other

W2B™ Ql:Il.a Type of work space: 0 = enclosed office, floor-to-ceiling
cubicle, stacks or mid-height
partitioned cubicle

1 = other (e.g., open area, loading

dock)

W3 Q2:I3 Hours spent at workstation on day of monitoring

w4 Q2:14 Went outside on day of monitoring: 1l=yes, O=no

W5 Q2:17c Used chemicals at workstation today: 1l=yes, O=no

W6 Q2:I6 Hours spent at VDT

W7 New carpet at workstation (1987 or later): 1 = yes, O=no

w8 New carpet, glued down: 1 = yes, 0 = no

Source identifies the questionnaire (Ql or Q2), the section of the
questionnaire (Part I,I1I1,III, or IV), and the specific question
(e.g., question 4 part a).

The variable W1, years at current workstation, was initially
considered, but was dropped because 126 missing values (out of 383
cases) occurred.

W2B was not defined for males because there were only five male
respondents for whom W2B would have been equal to 1. For these
five males, W2A was assigned a value of 1. Thus for males, W2A = 0
for enclosed offices or full-height partitions, and W2A = 1

otherwise.
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TABLE 4-9. DEFINITIONS OF PERSONAL/MEDICAL VARIABLES USED AS INDEPENDENT
VARIABLES FOR MODELING HEALTH SYMPTOMS, COMFORT CONCERNS, ODORS,
AND MOOD-STATE VARIABLES

Variable
Code Source” Description
Pl Q1:I121 Age (years)
P2 Q1:I122 Gender (separate models for males and females)
P3A Q1:v4 Pay grade category: 1 = if medium pay grade (GS9-GSl2,
or equivalent)
0 = other
P3B Ql:V4 Pay grade category: 1 = if high pay grade (GS13+, or
equivalent)
0 = other
P4 Ql:1IV1 Job satisfaction scale = (17-a-b-c-d)/4
P5 Q1l:1IV4 Role conflict scale = (a+b+c)/3
P6 Q1:1IV5 Job control scale = (a+b+c+d)/4
p7 Q1:1IV6 Work load scale = (a+b+c+d)/4
P8 Q1:1IV6 Utilization of abilities scale =(e+f+g)/3
P9 Q1l:1Vé Role clarity scale = (h+i+j+k)/4
P10 Q1:1IV7 External stress scale = (a+b+c+d+e+£f-6)

(continued)
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Variable

Code Source” Description

P1l1A Q1:I13 Tobacco smoking status: 1l=smoker (1-10 cigarettes/day)
& Q1:116 O=otherwise

P11B Q1:113 Tobacco smoking status: 1l=smoker (1ll+ cigarettes/day)
& Ql:I1I6 O=otherwise

P12A Q1:IIl1.b Contacts or glasses worn at work: 1 = yes
& Q1:112 0 = no

P12B Q1:1I1.b Contact lenses worn at work: 1 = yes, 0 = no

P13 Q1:II16.a Asthma, diagnosed by physician: 1 = yes, 0 = no

Source identifies the questionnaire (Ql or Q2), the section of the
questionnaire (Part I, II, III, or IV), and the specific question (e.g., 21).

Note:

Letters a through k in the definitions of P4 through P9 refer to the

five-point scale responses to subitems a, b, etc. Letters a through f in the
definition of P10 refer to the yes/no responses to subitems, where 1 indicated
a "no" response and 2 indicated a "yes" response.
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TABLE 4-10. DISTRIBUTION OF DICHOTOMOUS VARIABLES USED AS POTENTIAL
CONFOUNDING VARIABLES, BY GENDER AND WORKSTATION LOCATION

Potential

Confounding Variate Sex cc FC WC_HIGH WC_LOW OVERALL

W2A (l=stacks or M 5.9 69.6 15.1 12.3 19.4
mid-height F 14.3 74.3 24.0 20.5 31.6
partitions)

W2B (l=open area, M . . . . .
no specific F 28.6 5.7 20.0 35.9 21.6
workplace,

loading dock)

W4 (l=went outside M 52.9 52.2 75.3 73.7 70.5

today) F 50.0 22.9 65.7 48.7 52.9

W5 (1l=used chemicals M 0.0 4.3 8.1 7.0 6.3

at workstation) F 6.3 17.1 13.0 10.3 12.5

W7 (l=new carpet) M 0.0 73.9 32.6 14.0 27.7

F 0.0 65.7 42.0 25 39.1

W8 (l=new carpet M 0.0 73.9 8.1 0.0 12.6

glued down) F 0.0 65.7 12.0 0.0 18.2

P3A (l=medium pay M 0.0 30.4 26.2 21.4 22.5

grade) F 20.0 42.9 37.0 22.9 34.2

P3B (1=high pay M 8l1.3 60.9 66.7 73.2 70.1

grade) F 46.7 25.7 35.0 31.4 33.2

P11A (1=light M 0.0 8.7 4.7 5.3 4.7

smoker) F 12.5 11.8 8.2 7.7 9.6

Pl11B (l=heavy M 23.5 4.3 5.9 5.3 6.8

smoker) F 6.3 14.7 3.1 5.1 5.9

P12A (l=wear con- M 70.6 81.8 83.3 77.2 79.3

tacts or F 75.0 67.6 64.0 82.1 69.6

glasses at work)

(continued)
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TABLE 4-10. (CONTINUED)

Potential
Confounding Variate Sex cc FC WC_HIGH WC_LOW  OVERALL
P12B (l=wear contacts M 11.8 18.2 22.6 14.0 17.6
at work) F 18.8 26.5 26.0 23.1 25.1
P13 (l=have asthma) M 23.5 0.0 9.3 16.4 11.1
F 12.5 0.0 8.2 7.9 6.9

Note: Sample sizes upon which the above percentages are based are indicated
below. Two rooms in Waterside Mall Complex were not assigned a "high" or
"low" health status code. Because the column labeled "overall®" includes data
for these rooms, the sample sizes for the other columns do not add to the
"overall."

Sex ccC FC WC_HIGH WC_LOW OVERALL
Range of
Sample Sizes: M 16-17 23 84-86 53-57 187-191
F 14-16 34-35 97-100 35-39 187~-192
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TABLE 4-11. SUMMARY OF DISTRIBUTIONS OF CONTINUOUS POTENTIAL CONFOUNDING
VARIABLES, BY GENDER

No.

Variable Sex Employees Min Max Mean Std. Dev.
W3 hours at M 191 0.0 9.5 4.4 1.9
workstation F 192 0.0 9.0 4.2 1.8
W6 hours at VDT M 191 0.0 7.0 1.2 1.4
F 192 0.0 7.0 1.3 1.8
Pl age (years) M 188 17.0 78.0 41.9 10.4
F 185 17.0 67.0 37.9 10.3
P4 job satisfaction M 184 1.25 3.25 2.64 0.53
scale F 179 1.25 3.25 2.63 0.54
P5 role conflict M 186 1.00 4.00 1.74 0.70
scale F 184 1.00 4.00 1.70 0.76
P6 job control scale M 187 1.00 5.00 3.19 0.83
F 184 1.00 5.00 3.08 0.96
P7 work load scale M 186 1.00 5.00 3.61 0.90
F 185 1.00 5.00 3.68 0.98
P8 wutilization of M 187 1.00 5.00 3.26 1.01
abilities scale F 181 1.00 5.00 3.49 1.02
P9 role clarity M 186 1.00 5.00 3.60 0.90
clarity F 185 1.00 5.00 3.77 0.90
P10 external stress M 187 0.00 5.00 1.65 1.13
scale F 185 0.00 5.00 1.93 1.27
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TABLE 4-12. MEANS VALUES FOR CONTINUOUS POTENTIAL CONFOUNDING VARIABLES, BY
GENDER AND WORKSTATION LOCATION

Variable Sex CC FC WC_HIGH wC_Llow OVERALL
W3 hours at M 4.4 4.8 4.5 4.0 4.4
workstation F 3.5 4.2 4.5 3.7 4.2

W6 hours at VDT M 1.3 2.0 1.1 1.0 1.2
F 1.7 1.8 1.3 0.6 1.3

Pl age (years) M 46.2 38.5 40.3 45.2 41.9
F 42.7 36.2 36.7 40.6 37.9

P4 job satisfaction M 2.58 2.63 2.65 2.70 2.64
scale F 2.72 2.57 2.61 2.72 2.63

PS5 role conflict M 1.81 1.56 1.81 1.74 1.74
scale F 1.62 1.72 1.69 1.74 1.70

P6 job control scale M 3.08 2.86 3.26 3.20 3.19
F 2.66 2.88 3.16 3.20 3.08

P7 work load scale M 3.73 3.57 3.73 3.46 3.61
F 3.73 3.78 3.69 3.59 3.68

P8 wutilization of M 2.98 3.23 3.21 3.39 3.26
abilities scale F 3.85 3.35 3.42 3.61 3.49

P9 role clarity M 3.53 3.63 3.54 3.68 3.60
scale F 3.95 3.71 3.73 3.88 3.77

P10 external stress M 1.81 1.83 1.65 1.54 1.65
scale F 2.31 1.94 1.96 1.69 1.93

Note: Sample sizes upon which the above means are based are given below. Two
rooms in Waterside Mall Complex were not assigned a "high" or "low” health
status code. Because the column labeled "overall" includes data for these
rooms, the sample sizes for the other columns do not add to the "overall.”

Sex CC FC WC_HIGH WC_LOW OVERALL
Range of
Sample Sizes: M 16-17 21-23 83-86 54-57 184-191
F 15-16 32-35 92-100 35-39 179-192
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5. ENVIRONMENTAL MONITORING RESULTS FOR RESPONDENTS TO THE FOLLOW-UP SURVEY

As reported in Chapter 4, there were three major categories of
environmental measurements: File El1 (temporal data), File E2 (primarily VOC
data), and File E3 (microbiological data). This chapter describes the
contents of these files and presents summary statistics that characterize the

distributions of the various measurements.

5.1 Temporal Data

The temporal data consisted of measurements of temperature, relative
humidity, CO concentration, CO, concentration, and RSP concentration. The CO
data were not used because only 55 of 514 values exceeded the limit of
detection. "Instantaneous" measurements of these parameters were made three
times (morning, noon, and afternoon) on the day sampling was scheduled at each
primary and secondary site. Data from the special sites were not used for the

analyses described in this report.

For each parameter, averages of the three temporal measurements were
first constructed. These daily averages or transformations of the averages
were then used to produce four exposure variables (T1-T4) in the initial set:
average temperature (Tl1l), relative humidity (T2), natural logarithm of the
average CO, concentration (T3), and natural logarithm of the average RSP
concentration (T4). An analogous set of variables based on averages of only
the morning and noon measurements was also considered. The morning and noon
measurements tended to be very highly correlated (temperature, 0.98; relative
humidity, 0.96; CO, concentration, 0.98; RSP concentration, 0.97.) with the

daily averages and were therefore dropped from further consideration.

In addition, two other variables were considered: TS5=(temperature-

70°)?, and T6=temperature change (maximum temperature - minimum temperature).
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T6 was retained as a candidate exposure variate; T5, however, was dropped from
further consideration because of its high correlation (0.94) with average
temperature (Tl). A PCA performed on the temporal variates (Tl1l, T2, T3, T4,
Té) indicated a moderate association between CO, and temperature (correlation

= 0.54), whereas the other measurements were essentially independent factors.

The rationale for including these variables as candidate variables is
based on their potential associations with the outcome measures described in
Chapter 4. 1In particular, the following types of associations might be

anticipated:

Temperature: In addition to the obvious associations that might
exist between temperature and the comfort measures, associations
with the health symptoms may also be hypothesized. For instance,
high temperatures may lead to fatigue and sleepiness, and cold

temperatures may lead to muscle pain.

Relative Humidity: Dry air may lead to mucous membrane (eye,
nose, throat) problems. Moist air may support the growth of molds
and fungi, leading to respiratory symptoms (wheezing, flu-like

illnesses).

Carbon Dioxide: Elevated levels of carbon dioxide resulting from

inadequate ventilation may lead to headaches and sleepiness.
Respirable Particles: This is a measure of the "dustiness" of the

monitored site. Elevated levels may affect the respiratory

system, resulting in cough, dry throat, sneezing, or runny nose.
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Temperature Change: Large daily variations in temperature may
lead to difficulties in adjusting body temperature and may result

in fever, chills, etc.

Temporal data were available for 100 UICs, and these data were associated with
the 383 respondents providing the Ql2 data. The variates are labeled T1-T4
and Té, as shown in Table 5-1.

Tables 5-2 and 5-3 provide summaries of the temporal data. Table 5-2
characterizes the overall distributions observed across all of the primary and
secondary monitoring sites. The mean, standard deviation, minimum, and
maximum are shown for each variable. The CO, and RSP are in natural log
units. The geometric mean, in original units, is also shown for these two
variables, along with their geometric standard deviation. The daily average
temperatures across all sites and times ranged from 68 to 79°F. The largest
temperature change, among the morning, midday, and afternoon measurements at a
given monitoring location, was 8°F. The average humidity was uniformly low,

the maximum relative humidity being 38%.

Table 5-3 presents the means of the temporal variables by gender and
workstation location. These means are weighted by the number of individuals
at each location responding to the first and second questionnaires. Fairchild
females worked in areas that had the highest average temperature (77.4°F), and
Waterside Complex high-complaint males worked in areas that had the lowest
average temperature (72.9°F). The lowest average humidity (22.9%) was found
for the work areas of the Crystal Mall females and the highest (25.7%) for
those of the Waterside Complex low-complaint area females. The lowest average
CO, level was alsv for work areas of Crystal Mall females, and the highest was
for work areas of Fairchild females. The lowest average In(RSP) was 2.17,
corresponding to a geometric mean of 8.8 pg/m>. This was found for both

Waterside Complex high-complaint areas of females and Waterside Complex
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low-complaint areas of males. The highest average 1ln(RSP) was 2.48 observed-
for the work areas of Fairchild females (geometric mean = 11.9 ug/m?). The
smallest average temperature change (0.7°F) was found for the work areas of
Fairchild males, and the largest was found for the high-complaint areas of the

Waterside Complex females (2.2°F).

5.2 Volatile Organic Compound Data’

Concentrations of various VOCs were measured at both the primary and
fixed monitoring sites. Many petroleum-based and/or chlorinated organic
solvents have been associated with "sick building syndrome" (Molhave 1984;

Otto et _al., 1990). 1In particular, headaches, central nervous system

complaints (difficulty concentrating, loss of memory), and unpleasant odor
have been associated with the presence of organic chemicals. At each primary
site, a single integrated air measurement was made covering approximately a Sh
time frame). Many individually measured VOC concentrations fell below
detection limits for all or almost all sample sites. Nine VOCs, however, had
a sufficient number of measurable concentrations to warrant further
consideration: 1,1,l1l-trichloroethane, benzene, trichloroethylene, toluene,
tetrachloroethylene, ethylbenzene, o- and p-xylene (combined), methylene
chloride, and n-octane. 1In addition, total VOCs (in ppmC or ppm carbon) and
RSP concentrations were measured at the same subset of sites.‘ For these nine
VOCs, "not detected"” values were set equal to 0.5 times the limit of detection
(LOD), "trace" values were set equal to 0.5 (limit of quantitation+LOD), and

"not calculated"” values were treated as missing values. For integrated RSP

3some models will arbitrarily exclude these variables because data were
available for only a subset of the respondents.

‘In contrast to the instantaneous temporal measurements, this RSP
measurement was an integrated measurement of approximately nine hours duration.
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concentrations, all missing values and all values less than 10 ug/m’ were set

equal to 5 ug/m’.

A PCA was applied to the data set consisting of the nine VOC
concentration variables to determine if a reduced set of variables would be
meaningful. The PCA results suggested that the nine specific VOC
concentration variates could be reduced to two major components: (1) total of
concentrations for 1,1,1-trichloroethane and tetrachloroethylene (V1) and (2)
total of remaining seven VOC concentrations (V2). Methylene chloride was
treated separately because of its chemical and physical properties and its
weak association with the other six VOCs in V2. Five VOC-related variables
were used for modeling. V1 comprises two solvents, while V2 consists

principally of aromatic compounds.

Vl=ln(total of concentrations (ug/m’) for 1,1,l-trichloroethane
and tetrachloroethylene]

V2=1ln[total of concentrations (ug/m’) for benzene, toluene,
trichloroethylene, ethylbenzene, o- and p-xylene, and
n-octane])

V3=1n[methylene chloride concentration (ug/m’)]
V4=1n[total VOCs (in ppmC)])

VS=1n[integrated RSP concentration (ug/m’)]

Factor V2 consisted of six organic compounds. Only toluene and n-octane had
missing values. Toluene had five missing values for the Waterside Complex and
the mean value substituted was 10.48. n-Octane had one missing value for the
Waterside Complex, and the mean value substituted was 0.60. Imputed
concentrations (equal to the overall mean values for Waterside Mall Complex)
were substituted for these compounds V2 was constructed. This allowed the

variable to be analyzed by using the best estimate of the actual value.
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Tables 5-4 and 5-5 provide summaries of the distributions of these five
variables. Table 5-4 summarizes the overall distributions across monitoring
sites, while Table 5-5 gives means by gender and workstation location. All of
these variables are reported in natural log units, with geometric means in
original concentration units. Aromatics were the most prevalent class of
compounds. The highest concentrations of V2, V3, V4, and V5 (aromatics,
methylene chloride, total VOCs in ppmC, and RSP, respectively) were found at
the Fairchild building. The concentrations at Crystal Mall were generally

lowest for all the variables except V2.

Most of the targeted VOCs have been measured by EPA in 10 other
buildings (Wallace et al., 1987). Of these, three were new buildings that

exhibited elevated levels of certain chemicals such as the xylenes and decane.
The seven older buildings -- which included two office buildings, two homes
for the elderly, a school, a hospital, and a nursing home -- are more directly
comparable to the three EPA Headquarters buildings. The range of average
concentration values noted in these seven buildings spans the range found in
the EPA buildings for every compound measured except tetrachloroethylene, as

shown below.

Range of Mean One- Range of Mean Three-
Day Concentrations Day Concentrations
for 3 EPA Buildings for 7 Other Buildings

Compound (from Report I1I) (Wallace et al., 1987)
1,1,1-Trichloroethane 3 to 9 pg/m’ 3 to 41 pg/m®
Tetrachloroethylene 2 to 7 l to 6
Benzene 5 to 8 3toll
Trichloroethylene 1 to3 ND to 11
Ethylbenzene 1l to5 1 to 10
Xylenes 6 to 21 4 to 36
p-Dichlorobenzene ND to 6 ND to 7
Styrene ND to 2 1 to 2
n-Decane ND to 6 1 to 27
n-Dodecane ND ND to 6

---------------------------------------------------------------------
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Sample sizes for the Waterside Mall, Crystal Mall, and Fairchild were 51, 5,
and 5, respectively. Sample sizes for the seven other buildings ranged from
18 to 30. Toluene, n-octane, and methylene chloride were not measured in the

prior studies.

Respirable particles were measured in 38 commercial buildings in the
Pacific Northwest (Turk et al., 1987). The mean RSP value observed in
no-smoking areas of those buildings was 19 pg/m>, which is quite comparable to
the means observed for the three EPA buildings (16 to 24 pg/m’).

5.3 Microbiological Data’®

At the primary and fixed monitoring sites, the presence and
concentration of various bioaerosols were measured (variables V6 through V14
in Table 5-6). These organisms have been associated with specific building-
related illnesses in other studies; such illnesses include hypersensitivity
pneumonitis and allergic rhinitis. Some of these organisms also produce
materials which can cause inflammation independent of sensitization. For
example, gram-negative bacteria can produce an endotoxin, a
lipopolysaccharide, which has recently been associated with lung inflammation
in lifeguards at an indoor swimming pool (Milton et al., 1990).

At each primary site, a single air sample was obtained. Air samples
were sent to a laboratory, where they were cultured, quantitated, and further
identified. This is therefore an assay for viable organisms. While this is
the current standard assay for microbiologicals in the environment, it does
not quantitate nonviable organisms which may also cause health effects. The
results were adjusted for the volume of air sampled and are expressed as

logarithms of colony-forming units per cubic meter (Tables 5-7 and 5-8).

SSome models will arbitrarily exclude these variables because data were
available for only a subset of the respondents.
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The variability in the concentration of microbiologicals at a single
site was determined by repeat sampling on each of five days at one location.
The concentration of total fungi ranged from 8 to 35 CFU/m®, the concentration
of human source bacteria ranged from 35 to 100 CFU/m>, and the concentration
of thermophili: bacteria ranged from 1 to 140 CFU/m>. This was judged to be a
low degree of variability for the fungi and human source bacteria and a

moderate degree of variability for the thermophilic bacteria.

The results were compared to previous study data and guidelines
published by the American College of Government and Industrial Hygienists
(ACGIH), "Guidelines for the Assessment of Biocaerosols in the Indoor
Environment," (1989). The ACGIH Guidelines state that for fungi:

"Indoor levels must be interpreted with response to control
environments, such as the outdoor air or interiors with no
complaints or symptoms. In general, indoor levels should be lower
than those outdoors and taxa should be similar indoors and out.

In general, mechanically ventilated interiors, even those with
minimal filtration, should have indoor fungus counts that are less
than half of outdoor levels measured over the 24 hours previous to
indoor sample collection. All interpretations of health risk due
to saprophytic fungus spores should be made with the understanding
that the outdoor aerosol routinely exceeds 1000 cfu/m® and may
average mnear 10,000 cfu/m® in the summer months...levels of any

saprophytic fungus less than 100 cfu/m® are not of concern."

In this study, the outdoor concentrations of fungi were 10-1000 times
lower than indicated by ACGIH guidelines, and ranged from 1 to 113 CFU/m3.
The weather was ext.emely cold during the week of sampling and may have
lowered the levels of outdoor samples. No technical factors were identified

which would have artificially lowered the bioaerosol concentrations. The
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fungal concentrations in the indoor samples were low, with most values ranging
from 1 to 45 CFU/m’. A fungil concentration measured in one area was 883
CFU/m3 (predominantly penicillium). Management was notified of this result.
This finding was reviewed and determined not to have the potential for causing
illness among the general work force. Repeat measurements by a management
contractor have shown lower levels consistent with these measurements
previously made in other areas. Three sites had fungal concentration of
105-120 CFU/m®. According to the ACGIH guidelines, these three values are not
of concern, as they are several times less than the 500 CFU/m’® concentration
which the ACGIH implies occurs routinely. This interpretation does not
exclude the possibility that employees may have reacted to specific fungi.
Allergic reactions can occur in a small percentage of the population in

response to very low concentrations of an antigen.

The ACGIH guidelines for the interpretation of environmental bacterial

concentrations propose four key questions:

1. Are environmental bacteria being selectively amplified in the
building? They indicate that in the normal situation, human
source bacteria (e.g., gram-positives such as micrococcus and
staphyoloccus) should predominate.

2. What is the source of amplification?

3. Are human source organisms accumulating to inappropriate levels?
The guidelines suggested by the ACGIH are that 4500 cfu/m® is the
upper limit of normal for indoor bacterial aerosol in subartic
homes.

4. Is there a significant health risk associated with exposure to
these organisms? The ACGIH guidelines acknowledge that this is

difficult to assess for any biocaerosol, including bacteria.
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In the EPA study, staphylococci and micrococci were the dominant
bacteria, which by item 1 above implies that environmental bacteria are not
being selectively amplified in the building. By the third criteria, human
source organism concentrations measured in EPA Headquarters (5-240 CFU/m®)
were very low compared to the guidelines-suggested 4500 CFU/m®. The ACGIH
guidelines do not have a separate section for the interpretation of data on
thermophilic actinomycetes. They state that "actinomycetes are unusual in
nonfarm, indoor environments, and their presence indicates that contamination
is present."” The fixed site sampling indicated the largest degree of
variability with the thermophiles (1 to 140 CFU/m3). Outdoor samples ranged
from 1 to 70 CFU/m>, and indoor samples ranged from 1 to 90 CFU/mP. The
health effects which may occur in association with exposure to thermophilic
actinomycetes include hypersensitivity pneumonitis. The presence of low
concentrations does not exclude the possibility that a small percentage of
individuals may be sensitized and are reacting to these low concentrations.
However, the risk of sensitization is thought to rise with increasing
exposure. The low concentrations of thermophiles is consistent with the air
sampling data showing low humidity, since these organisms can thrive in warm,
damp environments. These data suggest that the range of concentrations of
thermophilic actinomycetes in the indoor environment at the EPA Headquarters
buildings is similar to the range of concentrations found outdoors. With
current knowledge, no significant health risks to the general work force would

be expected at the levels measured at the EPA buildings.
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TABLE 5-1.

NOTE:
high correlation with T1.

VARIABLE
Tl
T2
T3
T4

Té

TEMPORAL VARIABLES

DESCRIPTION

temperature (°F)

relative humidity (%)

ln[CO, concentration])

Volume 1II: Follow-up Survey at
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in(ppm)

1n[RSP concentration]) ln(ug/m’)

temperature change [max(AM,noon,PM temperature)-
min(AM,noon,PM temperature)) (°F)

T5=(T1-70)**2 was originally considered but was dropped because of its
T1-T4 are averages over AM, noon, and PM readings;

averages over AM and noon were also considered but were highly correlated with

T1-T4.

TABLE 5-2. SUMMARY OF OVERALL DISTRIBUTIONS OF TEMPORALLY MEASURED VARIABLES
No. std. Geom. Geom.

Variable UICs Min Max Mean Dev. Mean Std. Dev.

Tl (temp. °F) 100 67.5 79.2 74.1 2.3

T2 (humidity %) 100 18.0 38.0 24.4 4.4

T3 (1ln[CO,]) 100 5.95 6.75 6.33 0.18 561.2 1.2

T4 (1n[RSP])) 97 0.00 3.58 2.21 0.82 9.1 2.3

T6 (temp. 100 0.0 8.0 1.6 1.4

change °F)
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TABLE 5-3. MEANS OF TEMPORALLY MEASURED VARIABLES, BY GENDER AND WORKSTATION

LOCATION

Variable Sex CcC FC WC_HIGH WC_LOW OVERALL
Tl (temp. °F) M 75.2 77.0 72.9 73.7 73.8
F 74.9 77.4 73.7 73.2 74.3

T2 (humidity %) M 23.6 24.7 24.6 25.4 25.1
F 22.9 25.3 24.3 25.7 24.7

T3 (1n[CO,]) M 6.25 6.63 6.27 6.31 6.32
F 6.21 6.64 6.30 6.34 6.36

T4 (In[RSP]) M 2.33 2.37 2.31 2.17 2.26
F 2.25 2.48 2.17 2.31 2.26

T6 (temp. M 1.5 0.7 1.9 1.7 1.6
change °F) F 1.8 1.0 2.2 1.6 1.8

Note: Sample sizes upon which the above means are based are given below. Two
rooms in Waterside Mall Complex were not assigned a "high" or "low" health
status code. Because the column labeled "overall” includes data for these
rooms, the sample sizes for the other columns do not add to the "overall."

Sex cc FC WC_HIGH WC_LOW OVERALL
Range of
Sample sizes: M 17 23 83-86 56-57 187-191
F 16 35 98-100 34-39 185-192
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TABLE 5-4. SUMMARY OF OVERALL DISTRIBUTIONS OF VARIABLES IN VOC DATA FILE

No. Std. Geom. Geom.
Variable UICs Min Max Mean Dev, Mean Std. Dev.
V1 56 1.36 3.68 2.40 0.74 11.0 2.1
v2 56 2.49 4,38 3.11 0.45 22 .4 1.6
V3 56 -1.83 2.07 0.68 0.81 2.0 2.2
V4 56 -1.10 1.95 -0.16 0.57 0.9 1.8
V5 56 1.61 4.00 2.29 0.75 9.9 2.1
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TABLE 5-5. MEANS OF VARIABLES IN VOC DATA FILE, BY GENDER AND WORKSTATION
LOCATION
Variable Sex ccC FC WC_HIGH WC_LOW OVERALL
vl M 1.79 2.29 2.16 2.28 2.19
F 1.71 2.30 2.45 2.56 2.40
v2 M 3.35 4.36 3.02 2.97 3.09
F 3.09 4.33 2.98 2.93 3.14
v3 M -0.22 2.02 0.95 0.50 0.75
F -0.14 1.80 0.65 0.36 0.67
V4 M -0.73 0.75 -0.25 -0.28 ~0.22
F -0.57 0.61 0.00 -0.35 -0.03
V5 M 2.33 2.38 2.15 2.28 2.25
F 2,02 2.12 2.38 2.20 2.29
Note: Sample sizes upon which the above means are based are given below. Two

rooms in Waterside Mall Complex were not assigned a "high" or "low" health

status code. Because the column labeled

"overall"

includes data for these

rooms, the sample sizes for the other columns do not add to the "overall."

Sex cC FC WC_HIGH WC_LowW OVERALL
Sample sizes: M 5 4 46 37 100
F 8 14 70 24 118

Definitions of Variables:

vl=1n[1l,1,1-trichloroethane + tetrachloroethylene concn. (ug/m®) ]
V2=1ln[benzene + trichloroethylene + toluene + ethylbenzene
+ o- and p-xylene + n-octane concn. (ug/m’))

Vv3=1ln[methylene chloride concn. (ug/m’))
V4=1n[total VOCs (in ppmC)]
V5=1n[RSP concentration (ug/m’)]
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TABLE 5-6. VOLATILE ORGANIC AND MICROBIOLOGICAL VARIABLES

VARIABLE DESCRIPTION

vl ln[total of concentration for 1,1,1-trichloroethane and
tetrachloroethylene]

V2 In(total of concn. for benzene, trichloroethylene,
toluene, ethylbenzene, o~ and p-xylene, n-octane]

v3 ln[{methylene chloride concn.)

V4 ln{total VOCs (in ppmC) ]}

Vs In{RSP concentration]

vé log[total fungi)

v7 log(total human source bacteria]

v8 log(total thermophiles]

V9 log{fungi #1 count]

V10 log[total of fungi #9,10,11 counts]

vii log{total of fungi #5,6 counts])

V12 log(bacteria #7 count ]

V13 log[total of bacteria #2,4 counts]

V14 log[bacteria #1 count])

Index to fungi:

1= Cladosporium 7=Stemphyllium
2=Torulopsis/Rhodotorula 8=Rhizopus
3=Sporobolomyces 9=stachybotrys
4=Mucor 10=Paecilmyces
5=Penicillium 11=Verticillium
6=Aspergillus 12=Phoma

13=not identified

Index to human source bacteria:

1=Sstaphylococcus 7=Micrococcus
2=Bacillus 8=Acinetobacter
3=Serratia 9=Aeromonas
4=Pseudomonas 10=Proteus
5=Micropolyspora 11=Klebsiella
6=Streptococcus 12=Alcaligenes

13=not identified

Index to thermophiles:

l=Micropolyspora (Mps) 2=not identified

NOTE: Units for microbiological measurements are log (base 10) of colony-

forming units per cubic meter of air.

NOTE: Zero values for microbiological measurements were replaced by 0.01

CFU/m*® prior to summation and log transformation.
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TABLE 5-7. SUMMARY OF OVERALL DISTRIBUTIONS OF VARIABLES IN MICROBIOLOGICAL

DATA FILE
No.
Variable UliCs Min Max Mean std. Dev.
vé 56 -0.89 2.95 0.98 0.62
v? 56 0.71 2.27 1.62 0.30
ve 56 -1.70 2.15 0.84 0.95
Vo 56 -2.00 1.68 ~0.40 1.43
V10 56 -1.52 1.53 -1.32 0.66
V1l 56 -1.70 2.95 -0.45 1.36
V12 56 -2.00 1.82 -0.51 1.52
v13 56 -1.70 1.49 -0.95 1.17
V14 56 ~2.00 1.89 0.94 0.90

Definitions of Variables:

V6 = log(total fungi)

V7 = log[total human source bacteria)
V8 = log{total thermophiles]
V9 = log[fungi #1 count (cladisporium)]

V10 = log[total of fungi #9,10,11 counts (stachybotrys, paecilmyces,
verticillium)]

V11l = log[total of fungi #5,6 counts (penicillium, aspergillus))

V12 log[bacteria #7 count (micrococcus)])

vi3 log[total of bacteria #2,4 counts (bacillus, pseudomonas)]

V14 = log[bacteria #1 count (staphylococcus)]

[}

fl



Volume II1: Follow-up Survey at
EPA headquarters

TABLE 5-8. MEANS OF VARIABLES IN MICROBIOLOGICAL DATA FILE, BY GENDER AND
WORKSTATION LOCATION

Variable Sex cc FC WC_HIGH WC_LOW  OVERALL
V6 M 0.92 1.09 0.99 1.19 1.03
F 1.13 0.82 0.69 1.21 0.84
V7 M 1.03 1.88 1.53 1.68 1.58
F 1.41 1.61 1.64 1.73 1.64
V8 M 0.94 1.53 0.80 0.60 0.81
F 0.85 1.05 0.73 0.83 0.81
V9 M 0.12 0.78  -0.52 -0.51 -0.47
F -0.20 0.43  -0.73 -0.09 -0.43
V10 M -1.52  -1.52  -1.23 -1.52 -1.39
F -1.52  -1.52  -1.24 -1.52 -1.35
Vil M -1.16 0.21  -0.90 -0.73 -0.87
F 0.00 0.33  -0.53 -0.32 -0.37
V12 M 0.67 1.42  -0.57 -1.38 -0.85
F -0.20 0.99  -0.55 -1.11 -0.48
Vi3 M -1.70  -1.70  -0.97 -1.04 -1.12
F -1.70 -1.70 -1.08 -0.57 -1.10
V14 M -0.30 1.18 0.98 0.21 0.66
F 0.95 1.09 1.11 0.71 1.02

Note: Sample sizes upon which the above means are based are given below. Two
rooms in Waterside Mall Complex were not assigned a "high" or "low"
health status code. Because the column labeled "overall" includes data
for these rooms, the sample sizes for the other columns do not add to
the "overall."

Sex cc FC WC_HIGH WC_Low OVERALL
Sample sizes: M 5 4 46 37 100
F 8 14 70 24 118
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6. RESULTS RELATING SURVEY DATA TO ENVIRONMENTAL MONITORING DATA

6.1 Analytical Objectives

A prime objective of the EPA Indoor Air Quality Study was to establish
whether the employee-reported health, comfort, odor, mood state, and air quality
measures are related to the environmental monitoring results. The following

notation is used to generically describe the dependent (outcome) variables:

H = indicators for clusters of employee-reported health symptoms
({H1-H16 defined in Section 4.2.1)

Cc = indicators for clusters of employee-reported comfort concerns
(Cl1-C4 defined in Section 4.2.2)

0 = indicators for clusters of employee-reported odors noticed
(01-08 defined in Section 4.2.3)

A= indicators of employee-reported perception of overall air quality
(Al and A2 defined in Section 4.2.4)

M= employee-reported mood-state scales
(M1-M3 defined in Section 4.2.5)

The independent variables can be similarly defined:
T = temporal measures (see Table 5-1)

vV = VOC concentrations, integrated RSP, and microbiological measurements
(see Table 5-6)

W= workstation data (see Table 4-8)

P = personal/medical data (see Table 4-9)
In each case, the W and P variables are confounders, which for the most part are

associated with individuals. In contrast, the T and V variables are associated

with monitoring locations.
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Based upon the objectives indicated, a number of generic models can be
postulated (Table 6-1). This type of generic representation is a convenient way
of representing the various hypotheses of interest, that is, the specific
analytical objectives. For example, the first model can be interpreted as "Is
there an association between (one or more of) the temporally measured variates
and a given health symptom, after controlling for workstation and personal
characteristics?" However, an association between a variate X and an outcome Y

does not necessarily imply a cause and effect relationship.

6.2 Analytical Approach

6.2.1 Basic Model Forms and Estimation Procedures

To determine if the various environmental measures are associated with the
previously specified outcome variables, statistical models must be developed.

Two major types of models were considered:

1) ordinary multiple regression models that relate continuous outcome
variables to the independent variables, and

2) logistic multiple regression models that relate binary outcome
variables to the independent variables.

6.2.1.1 Regression Models

In the first type of model, the mood states serve as the dependent
variables. In this case, the model used to characterize the relationship ta

kes the form

Y =8+ BX + 8%, + ... + BX + €

where Y denotes the specific outcome variable (e.g., M1, M2, or M3); Xi, X2,

etc., denote the various independent variables (e.g., the T, V, W, and P
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variates previously defined) in the given model, the Bs denote parameters to be
estimated, and ¢ denotes an error term. In other words, after adjustment for the
other independent variables, the expected value of Y is assumed to be linearly
related to each X variate included in the model specification. For such models,
the variabilitv in the error term is generally assumed to be homogeneous. As a
result, ordinary least squares (OLS) is typically employed as the method for
estimating the unknown model parameters (i.e., the Rs). Tests of hypotheses
concerning the Bs assume also that the parameter estimates are approximately
normally distributed. Such tests are therefore only approximate. Typically, the
tests concern whether a particular B parameter is or is not zero (i.e., whether
the corresponding X variate is or is not related to the outcome measure). Since
parsimonious models are usually desirable, a revised model that excludes the
extraneous X terms (i.e., those terms having Bs not significantly different from

zero) would then typically be used (and reestimated).

The estimates of the B coefficients represent the estimated change that
occurs in the outcome measure because of a change of one unit in the independent
variable. For those X variates that take on only 0 and 1 values, the associated
R estimate represents the incremental change in going from the 0 category to the
1l category. Estimated standard errors for the estimated Bs can be used to
provide approximate confidence intervals for the Bs. For instance, a 99%

confidence interval for B, is given by
est(B,) * 2.576(standard error of est(g;)].

Such an interval is said to cover, with approximately 99% confidence, the &,

parameter value.

6-3



Volume III: Follow-up Survey at
EPA headquarters

6.2.1.2 logistic Regression Models

The second type of model offers a way of relating a binary outcome variate
to a given set of independent variables. Let Y be a variable taking on values
of 0 and 1 only (e.g., one of the H, C, O, or A variables previously defined).
Then the logistic model assumes that p, the (true) probability that Y takes on

a value of 1, can be modeled as

P = Pr(¥=1]) = 1/{1 + exp[~(By + BX, + BX, + ... + BX)]},

or, equivalently, that the expected value of the (natural) logarithm of the odds

ratio, ln(p/(1 - p)), can be represented as

Maximum likelihood estimation is usually invoked to estimate the Bs in the
model. Hypothesis tests regarding the Bs can be used to address questions such
as "Are different levels of the X variate associated with different proportions,
P?" Since such tests rely on the assumption that the estimated parameters are
asymptotically normally distributed, they should be regarded as approximate.
Predictions of incremental changes in odds ratios can be obtained by
exponentiating the estimated Bs. If the B is associated with a continuous X
variate such as age, then exp([f) is interpreted as the factor by which the odds
ratio is estimated to change when a change of one unit in X occurs. If X is a
binary variable, then exp[B) is the relative odds ratio for category 1 versus
category O. To represent the effect of tertiary variables, two binary variables
(e.g., P3A and P3B) are employed in the model. The interpretation in this case

is illustrated below (using P3 {pay grade category]).
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P3=1 ==> P3A=0 and P3B=0
P3=2 ==> P3A=1 and P3B=0
P3=3 ==> P3A=0 and P3B=1

The coefficient on P3A is the incremental difference between the first and second
category, and the coefficient on P3B is the incremental difference between the
first and third category. That is, the first category is the baseline category,
and the reported odds ratios are relative to that group. In a manner similar to
the OLS regressions, estimated standard errors for the estimated Bs can be used
to provide approximate confidence intervals for the Bs. Exponentiation of the
end points of the 99% confidence interval -- that 1is, exp{est(f;,) 2
2.576{standard error of est(f)])} -- provides an interval that covers, with
approximately 99% confidence, the true relative odds ratio (in the case of a
dichotomous X variable) or the per-~unit increment in the odds ratio (in the case

of a continuous X variate).

6.2.2 Choice of Dependent Variables

The initial candidate set of 33 outcome variables, as described in Chapter
4, consisted of 16 health symptom measures, four comfort concern measures, three
mood-state measures, eight odor measures, and two air quality ratings. After the
study objectives and the descriptive results were reviewed, several of the
variables were dropped -~ namely, humid air (C3) and all of the odor variates
except cosmetic odors (02). These were eliminated because of the low prevalence
of positive responses. The small sample size is not sufficient for adequate
modeling, since there are so few individuals in any one of the categories. The
same problem potentially exists for some of the other variables (e.g., flu-like
symptoms (H4), headache/nausea (H6), chest symptoms (H8), chills/fever (H12),
dizziness/light~headedness (H15), dry/itchy skin (H16), and poor air quality

(A2)); attempts were nevertheless made to model these variates.
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6.2.3 Modeling Strategy
6.2.3.1 Strategy for Health Symptoms Outcomes

Based upon the results shown in Chapter 4 which indicated large gender
differences for some of the outcome measures and different male and female
distributions for other variables (e.g., type of workstation), a decision was
made to develop separate models for males and females. This is equivalent to an
overall model in which gender is included and in which gender is allowed to
interact with each of the other independent variables appearing in the model.
The decision to use separate gender models was supported by the results of the
linear modeling exercise, in that gender interactions were often apparent (i.e.,
only rarely were similar significant effects evidenced for both males and

females).

A basic modeling strategy was developed for each of the outcome variables.

Figure 6-1 depicts the strategy for the health symptom outcome measures.

The first step was to use stepwise linear regression to determine which of
the confounding variates were pertinent, The confounding variables were
workstation characteristics (Table 4-8) and personal/medical characteristics
(Table 4-9). The paired variates associated with workstation, pay grade, and
smoking status were treated simultaneously in the stepwise procedure, so that
both members of the pair either entered or failed to enter the model. The
temporal variables (T1l, T2, T3, T4, T6) were included in the model and were not
allowed to be dropped at this stage, because testing hypotheses concerning these
variables was a primary objective. For each health symptom measure (e.g.,
nonspecific IAQ [H1]), the stepwise procedure was used to arrive at a model for
males and a model for females. Results of applying the stepwise procedure are

summarized in Section 6.3.1
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The second step involved estimation of a logistic regression model that

contained as independent variables the five temporal variables, as well as those

workstation (W) and personal (P) variables that were identified by the stepwise

regression procedure as statistically significant at the 0.10 level of

significance in either the male or the female model. This model is designated

as Model A in Figure 6-1. The purpose of this model is to test for the effects
of the temporal variables on the reported health symptoms.

The next step involved building a more parsimonious model, upon which
subsequent models could be based. This model (Model B in Figure 6-1) contained
the subset of the temporal, workstation, and personal variables in Model A that
were found to be statistically significant in either the male or female model.

This model was also fit via logistic regression methods.

Model C was then developed. Model C added four variables [hot/stuffy air
(Cl), dry air (C2), cool/drafty air (C4), and cosmetic odors (02)] to Model B.
This step examined the association between employee-reported comfort and odor
variables and the health symptom outcome measures. The comfort and odor
variables were not included as independent variables in Models A or B because
those models were designed to test for effects of the objective measurements on
health. Comfort and odor perceptions are subjective variables that depend on
temperature and other measurable parameters. However, it is of interest to
explore whether health effects could be predicted from a knowledge of comfort
complaints; Model C was therefore used to test this hypothesis. However, since
the rooms at which monitoring was performed were selected partly on the basis of
matching comfort and odor complaints, the applicability of Model C may be

limited.
In parallel with Model C, the strategy called for a fourth type of model

-- Model D -- to be estimated. This model augmented the VOC and microbiological
variables (V1-V14) onto the terms in Model B. Its purpose was to test for the
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effects of these measures on the health outcomes. As indicated in section 4.1.1
and Table 4-1, a significant reduction in sample size occurred for Model D
estimation as contrasted with the other types of models, The VOC and
microbiological data needed for Model D were obtained for only 56 UICs as
compared to 100 UICs for the other models. Because of this reduced sample size
and the larger number of independent variables, many of which were
intercorrelated and exhibited highly skewed distributions, a number of problems
wvere encountered in the estimation of the parameters for model D. A revised
model was used, subsequently referred to as Model D', which excluded the
microbiological variables V9 through V14. This tended to reduce the estimation
difficulties.

In terms of testing for associations, the strategy described above
obviously places the highest priority on testing of the temporal measures. This
was regarded as appropriate for two reasons. One was the aforementioned problem
of including the employee-reported comfort and odor variables. The second was
the large reduction in sample size when the V variables were included. Without
this problem, it would have been logical to have developed a single model

involving W, P, T, and V variables from the outset.

6.2.3.2 Strategies for Other Outcomes

Modeling strategies similar to that described above were employed for
testing associations with the other types of outcome variables. In particular,
the strategy for perceived air quality variables (Al and A2) was identical to
that shown for the health variates. The cosmetic odors and the mood-state
variates were also treated the same, except that Model C was omitted. Ordinary
regression, rather than logistic regression, was employed for the mood-state
variables since they were considered to be continuous. The comfort variables
(Cl, C2, and C4) were modeled only up through the Model B step. As a candidate

independent variable in the models for comfort, the 02 variate was added and
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treated like one of the temporal variates (i.e., it was forced into the stepwise

regressions and the Model A logistic regressions).

6.3 Summary of Modeling Results
6.3.1 Stepwise Regression Results: Selection of Relevant Confounders

As indicated in Section 6.2.3, the initial step of modeling for each
dependent variable consisted of performing a stepwise regression to decide which
of the potential confounders (i.e., workstation and personal variables) should
be retained in the model. The temporally measured variates (T1-T4 and T6) were
forced into the stepwise regressions. Actually, four stepwise regressions per
outcome variable were conducted, because separate regressions were performed for
males and females and because two different criteria were employed for entry and
retention of the workstation (W) and personal (P) variables. First, the stepwise
procedure (using SAS)® was executed by using a 0.10 significance level for
initial entry of a variable into the model and for retention of such a variable
in the model (after inclusion of other variables). Then the procedure was
invoked again, but with a 0.05 level for entry/retention in the model. Those
workstation and personal variables passing the second criterion are identified
with an "M" (males) or "F" (females) in Table 6-2. Those passing the first
(i.e., statistically significant at the 0.10 level) but not the second criterion
are identified with an "m" or "f." Variables associated with tertiary factors
-- namely, type of workstation (W2A and W2B), pay grade (P3A and P3B). and
smoking status (P11A and P11B) -- were treated simultaneously (i.e., both members

of the pair were either included in a model or excluded from it).

It should be noted that all of the workstation and personal variables

defined in Tables 4-8 and 4-9 were allowed as candidate explanatory variates in

5SAS is the registered trademark of SAS Institute, Inc., Cary, NC.
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the stepwise regressions. However, for some of the outcome measures, P12A, P12B,
and/or Pl3 (glasses or contacts at work, contacts at work, and asthma,
respectively) had been previously considered and rejected a priorj as potential
confounders. (In particular, P12A and P12B were not considered viable predictors
for outcomes H4, H5, H7, H8, H12, H13, Hl4, H15, H16, Cl, C2, C4, or O02;
similarly, P13 was not considered a viable predictor for H5, H6, H9, H1l0, H13,
Hl4, H15, or H16.) As noted in Table 6-2, these variables were not retained in
the subsequent models (Models A, B, etc.), even though they were sometimes found
by the stepwise procedure to be statistically significant (these cases are
highlighted by asterisks in Table 6-2).

After the stepwise regression results were reviewed, the decision was made
to use 0.10 as the significance level criterion for retaining a workstation (W)
or personal/medical (P) variate in the next step of the modeling strategy. That
is, with the exceptions noted in the prior paragraph, the candidate confounders
for Model A (see Figure 6-1) consisted of those variates identified with either
a small or capital "m" or "f" in Table 6-2. This 0.10 criterion, in contrast to
a more stringent criterion such as 0.05 or 0.01, was adopted because of the
recognition that significance levels emanating from this stepwise approach must
be regarded as approximations -- because of the lack of strict adherence to
underlying assumptions. For instance, most of the outcome variates are
dichotomous-valued, but the stepwise procedure, which is founded on classical OLS
methodology, treats the outcome measures as continuous variables having a
homogeneous error variance structure. Note that use of the 0.10 criterion
permits nonsignificant independent variables to be declared as significant about
108 of the time (false positives). For example, if we exclude the first five
dependent variables because of their redundancy with Hé through H16, then there
are 20 dependent variables. Multiplying this times the 20 independent variables
and 2 sexes results in 800 hypothesis tests concerning the terms in the models.
By chance, then, we would expect about 80 of these tests to indicate

significance, even if none of the terms were pertinent predictors. Among the
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last 20 dependent variables, there are actually 111 terms that were found to be
significant at the 0.10 level or the 0.05 level. Many of the terms indicated
for inclusion in Model A are probably unnecessary (i.e., false positives).

The results in the table also support the notion of building separate
models for males and females. Only rarely was significance achieved for both
genders. Even in those cases where an effect was identified for both, the
direction of the effect was sometimes opposite. Even though separate models were
fit for males and females, we elected to use a common set of terms for both
genders (i.e., the union of those terms found significant at the 0.10 level) in
order to facilitate comparisons among the models (e.g., an estimated odds ratio

for a given effect would thus be available for both sexes).
6.3.2 Hypothesis Testing Results

A summary of the hypothesis testing results is given in Appendix D.
Detailed results showing the parameter estimates and associated statistics for
each of the models fitted are presented in Appendices E, F, G, and H -- for
Models A, B, C, and D', respectively. This subsection abstracts information from
these appendices and furnishes a concise presentation of the major results.
Detailed discussions of the results shown in this subsection are presented in the

remaining portions of this chapter.

Table 6-3 summarizes the major hypothesis testing results that address the
objectives listed in Table 6-1. The table indicates, for each dependent
variable, the results for Model A (tests for effects of temporally measured
variates [T1-T4 and T6)), Model C (tests for comfort and odor effects [02, C1,
C2, and C4)), and Model D’ (tests for variables derived from the VOC data file
[V1-V5], and for microbiologicals [V6-V8]). Tabular entries M or m indicate
significance of an effect at the 0.01 or 0.05 significance level, respectively,

for males. Entries F or f are defined similarly for the female models. An
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attached negative sign indicates that the estimated coefficient for the specific

model term was negative (i.e., a negative association between the independent and

dependent variable).

The rightmost part of Table 6-3 provides information regarding the adequacy
of the logistic regression models. The significance of the likelihood ratio
statistic (LRS) is indicated. A plus sign (or an "N") indicates that the model
tends to overfit the data (i.e., too many parameters); these cases occur when the
dependent variable exhibits a low prevalence rate (say, less than 12%). Adequate
modeling of such a variable requires a larger sample size than that available in
this study, and interpretation of the modeling results, if attempted at all,
should therefore be made with caution. A minus sign in this part of the table
indicates that the model does not explain as much of the variability as might be
expected and that other predictors might be found that would account for more of
the variation. With this caveat, the presence of a minus sign should not
adversely affect the interpretation of the modeling results.

The results of Table 6-3 indicate that very few significant effects of the
temporal, VOC, and microbiological measured variates (T and V variables) on the
health, comfort, odor, air quality, or mood-state measures were observed. In
fact, at the 0.01 level of significance, only three effects for males and four
effects for females were detected.” Among the temporal, VOC, and
microbiological variables, only two significant effects common to both males and
females were found: (1) a (negative) temperature (Tl) effect for cool/drafty air
(C4) (0.01 level), indicating that employees reported the air to be too cool and
drafty when measured temperatures were low (relative to other monitoring

locations); and (2) a (negative) total fungi (V6) effect for throat symptoms

’For hypothesis testing, the use of a 0.0l rather than a 0.05 significance
level is recommended, because of the large number of tests being performed (i.e.,
there will be fewer false positives).
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(H10) (0.05 level), indicating that employees reported a higher prevalence of

throat symptoms when total fungi levels were low.

The Model C results show a number of strong associations between the
outcome measures (health and air quality) and the comfort and odor measures. At
least for the comfort measures, the strength of these associations may be partly
due to the manner in which the environmental monitoring sites were selected. As
described in Section 3.1, the initial design called for including sites with high

prevalences of both health and thermal comfort complaints, as reported in the

first questionnaire, and to include sites with low prevalences of both health and

thermal comfort. Had this design been explicitly carried out, and if respondents
to the second questionnaire maintained the same pattern of complaints as in the
first questionnaire, then the design itself would have induced an apparent
association between thermal comfort and health measures, even if no such
associations existed for the overall employee population. Actually, this design
was only partly implemented; it was not used at all for the Crystal Mall and
Fairchild buildings; and at Waterside Mall complex, the health complaint index
was given priority over the comfort index. Hence, even at Waterside Mall, some
low-discomfort/high-health-complaint areas and some high-discomfort/low-
health-complaint areas were included. Nevertheless, at Waterside, the
high-discomfort/high-health-complaint areas and the low-discomfort/low-

health-complaint areas were overrepresented.

In addition to the major hypotheses of interest, the models furnished
information on which confounders were most relevant for each outcome variable.
This information is presented in summary form in Table 6-4. Although this
information is given only for Model B, which was derived from Model A, the
results for the confounders in the other model types were generally similar to

those shown in this table, as can be seen in Appendix D.

6-13



Volume III: Follow-up Survey at
EPA headquarters
The results summarized above are described more fully in the subsections
that follow. In that discussion, reference to both 0.0l and 0.05 significance
levels is made. For the reasons previously stated, more credence should, we

believe, be given to effects significant at the 0.01 level.

6.4 Discussion of Modeling Results; Health Symptoms

The employee-reported health symptom cluster outcome variables were
evaluated in Model A for the temporal measures (temperature, humidity, etc.).
Model C evaluated the effects of odor and comfort variables on the health symptom

clusters.
6.4.1 Discussion of Models A and C
6.4.1.1 Nonspecific Indoor Air Quality Symptoms (H1)

This group of symptoms included headache, unusual fatigue, and sleepiness.
No significant effects for the temporal variates were found. Males showed a
significant decrease in symptoms with age (p<0.0l). Men who wore glasses or
contact lenses showed a higher prevalence of symptoms (p<0.0l). For females, no
independent variables were significant at the 0.01 level, although females with

asthma showed an increase in symptoms (p<0.05).

When the comfort and odor indices were added as independent variables
(Model C), the three variables above retained their significant status, providing
some indication of the stability of the results. For females, reports of hot and
stuffy air and reports of increased odor of cosmetics, etc., were significantly
(p<0.0l1) associated with these general indoor air quality symptoms. At the 0.05
level of significance, both men and women reported that cold or drafty air was
also associated with increased prevalence of headache and fatigue. At this same

level of significance, females reporting dry air had more symptoms.
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6.4.1.2 Mucous Membrane Symptoms (H2)

This group of symptoms included eye, nose, and throat symptoms. Again,
none of the five temporal variables achieved the 0.01 level of significance, nor
did any of the personal and workstation factors, for either men or women. At the
0.05 level for men, hours spent at a VDT screen and an external stress index both
were associated with increased symptoms. At this level for women (p<0.05), high
pay and low job satisfaction were both associated with increased symptom
frequencies. The first result appears to be at odds with intuition and with the
results of previous building studies. It should be noted that the models for
both men and women have extremely low significance levels for the likelihood
ratio statistic, which indicates that the models explain very little of the

observed variation.

When odor and comfort variables were added (Model C), complaints of dry air
were highly significantly (p<0.0l) associated with increased mucosal membrane
complaints among men. Also among men, the external stress index continued to be
significant at the 0.05 level, but the variable measuring time spent at a VDT
dropped below the 0.05 criterion for significance. For women, hot and stuffy air
was associated with mucosal membrane complaints at p<0.01, while dry air was
significant at p<0.05. Odors of cosmetics and body odor were associated (p<0.05)
with increased symptoms among women, The pay grade and job satisfaction

variables continued to be significant at p<0.05.

6.4.1.3 Combined General IAQ and Mucous Membrane Symptoms (H3)

This variable is simply the union of the first two health variables. In
model A, younger males reported more symptoms (p<0.05). Time spent at a VDT was
associated with mor: symptoms in males (p<0.05). Females in open work areas
reported fewer symptoms (p<0.05). Those indicating role conflicts reported more
symptoms.
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In Model C, males complaining of dry air reported more symptoms (p<0.01).

Time spent at a VDT continued to be significant at p<0.05 for males, but age was

no longer significant. Females reporting body and cosmetic odors reported more

symptoms, as did those complaining of hot and stuffy air (p<0.0l1). Females at

open work areas reported fewer symptoms (p<0.05), and those reporting lower job

satisfaction reported higher health complaints (p<0.05). Finally, women
reporting dry air also reported higher symptoms (p<0.05).

6.4.1.4 Flu-lLike Symptoms (H4)

This group of symptoms included fever, cough, aching muscles or joints,
wvheezing, shortness of breath, and chest tightness. Model A for males had an
LRS significance exceeding 0,99, indicating a poor overall fit of the model; this
was primarily due to the low prevalence of the symptom (14.7% of the males). The
model for females showed no effects of the five temporal variables nor of any of
the personal or work-space variables at the chosen level of 0.01 significance.
At the 0.05 level, an increased daily change in temperature and a measure of role

ambiguity were both associated with increased symptom frequency.

Model C for males continued to have an unacceptable LRS significance level
(>0.99). Model C for women indicated that areas with higher levels of RSP were
associated with higher frequencies of wheezing, cough, and other symptoms
associated with dusty areas. This RSP variable had shown only marginal
significance (p<0.10) in Model A. Also at the 0.05 level, females’' complaints
that the air was too cold and drafty were associated with increased flu-like

symptoms.
6.4.1.5 Back, Neck, and Shoulder Pain (H5 and H13)

This group of symptoms included back pain, neck and shoulder pain, and
pain/numbness in hands or wrists (H5). H13 included all of these plus muscle and
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joint pain. These symptoms are characteristics not normally associated with air
quality and therefore would not be expected to show associations with
temperature, humidity, ete. In fact, no associations with any of these variables
were noted at the 0.01 level of significance. For females, temperature and CO,
levels showed effects for H5 at the 0.05 level, but with opposite signs
(increased symptom frequencies were associated with increasing temperature and
decreasing CO,). Because these two variables were collinear, it is likely that
the effects are spurious. For males, new carpet was assoclated with increased
symptoms at the 0.05 level, but for females, new carpet was associated with
decreased symptoms (H5 at the 0.10 level, H13 at the 0.05 level). Females
working in open areas were less likely to report pain than those in enclosed
offices, again at the 0.05 level of significance. Males feeling less control
over their jobs reported higher frequencies of these symptoms (p<0.05 for HS5;
p<0.10 for H13). Males reporting higher workloads reported higher symptom
frequencies (p<0.10 for H5; p<0.05 for H13).

In Model C for males, the significance level associated with the LRS was
0.9898, indicative of model overfitting (too many parameters for too few
observations). With that caveat, increased symptom frequency was associated at
a high level of significance (p<0.01) with perceptions that the air was too dry.
At a lower level of significance (p<0.05), more complaints of pain were received
from areas with new carpet. For women, no variables appeared at the 0.01 level
of significance. At the 0.05 level, four variables showed associations with pain
symptoms: Women in closed offices were more likely to report symptoms than women
in open areas; women in areas with new carpet reported fewer pain symptoms than
those in areas without new carpet; women in areas that were perceived to be cold
and drafty reported more symptoms of muscle pain; and women reporting higher odor

levels also reported higher symptom frequencies.
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6.4.1.6 Headache and Nausea (H6)

These symptoms showed no associations with the temporal variables at the
0.01 level of significance for either males or females. Younger males and those
with high workloads were more likely to report symptoms (p<0.05). Increased
workload was also associated with these symptoms among females, together with

increased time spent at the workstation (p<0.05).

When the comfort variables were added (Model C), the model for men became
overspecified (LRS = 0.9999) because of the low prevalence of the symptoms (12%
of the males). The model for women showed a strong association (p<0.0l) of
headache and nausea with complaints of hot and stuffy air and reports of odor.
Among the 91 females not reporting hot and stuffy air, for instance, only eight
(9%) reported the H6 symptoms; among the 111 who did report hot and stuffy air,
45 (or 41%) of the females reported headache or nausea. At a lower level of
significance, the increased workload and increased time at the workstation
continued to be associated with headache and nausea among women. Areas for which
females reported dry air (variable C2) were also associated with these symptoms

(p<0.05).

6.4.1.7 Nasal Symptoms and Cough (H7)

Although CO, showed a strong association with these symptoms among males,
the collinearity of CO, and temperature (which showed an effect in the opposite
direction, with p<0.05) makes it impossible to conclude that a true association
has been observed. Time spent at a VDT (variable W6) and a measure of external
stress (variable Pl0) were both associated with increased symptom frequency
(p<0.01) among males. Pay grade also appeared to be associated with symptom
prevalence, with males in intermediate levels (GS9 through GS12, or equivalent)
exhibiting lower reported symptom frequencies than those below GS9 (p<0.05). The
model for females explains only a small amount of variability (LRS = 0.0l1), and
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only two variables are indicated as significant at the 0.05 level of significance
in Model A: (1) a negative association of reported symptom prevalence with P8,
the use of abilities scale, and (2) a negative association of symptom prevalence

with P11B, heavy smokers versus nonsmokers.

When the comfort and odor variables were considered, both the W6 and P10
variables continued to be significantly associated with males’ reported symptom
frequencies (p<0.0l). - Among the comfort and odor variables, only the dry air
variable was directly associated (p<0.05) with symptoms for males. Among women,
areas perceived as hot and stuffy were again associated with an increased symptom
frequency (p<0.0l1): a 56% prevalence among those reporting hot or stuffy air,
as compared to 28% among those who did not. Interestingly. areas perceived as
cold and drafty were also associated with symptoms, although at a lower level of
significance (a 59% rate of symptom reporting among females who complained of
cold or drafty air, as compared to a 37% rate among the others). As was found
in Model A, women who were more satisfied with the utilization of their abilities
were less likely (p<0.05) to report symptoms.

6.4.1.8 Chest Tightness, Shortness of Breath (H8)

Because of the rarity of these symptoms (14 of 183 males, or 7.7%; 16 of
190 females, or 8.4%), meaningful models for both model types A and C could not
be developed.

6.4.1.9 Eye Irritation (H9)

For this cluster of four symptoms, none of the temporal variables achieved
a 0.01 level of significance. For males, the external stress index was
associated with increased symptom frequency at the 0.01 level. Females in open
areas were less likely than those in enclosed offices to report eye irritation

(p<0.01). At a lower level of significance (p<0.05), women with contact lenses
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reported more symptoms and women in areas with new glued-down carpet reported

fewer symptoms.

When comfort variables were considered (Model C), both males and females
reporting hot, stuffy air also reported more eye symptoms at the 0.01 level of
significance. For males, other variables appearing at this level of significance
were the external stress index and problems with dry air. Females wearing
contact lenses at work also reported significantly (p<0.0l1) higher symptom
frequencies. Females in open areas reported significantly (p<0.01) lower symptom

frequencies than women in enclosed offices.

On the basis of a significance level of 0.05, males reporting drafty or
cold conditions had higher symptom frequencies. For females at this level of
significance, time spent at the workstation was associated with increased eye
irritation, as was working in areas with perceived dry air (p<0.05). Women
reporting lower job satisfaction reported higher levels of eye irritation.

6.4.1.10 Throat Symptoms (H10)

These symptoms included sore throat, dry throat, and hoarseness. No
temporal or other variables achieved the 0.01 level of significance for this set
of symptoms. For males, a measure of role conflict was associated with increased

symptom frequencies (p<0.05).

However, when the comfort variables were added (Model C), a very strong
association (p<0.0l) was noted between complaints of throat symptoms and
complaints of dry air reported by men. Among women, the effect of dry air was
only marginal (p<0.10). Among men, the measure of role conflict was strongly
(p<0.01) associated with increased symptom frequency, while the perception of
odors was negatively associated (p<0.05) with throat symptoms.
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6.4.1.11 Fatigue and Sleepiness (H1ll)

None of the Model A variables were associated with these symptoms at the
0.01 level of significance. Time spent at the workstation was associated with
increased symwy:iom frequency for men (p<0.05). Temperature change during the day
was associated (p<0.05) with increased symptom frequency among women. Younger

women reported more fatigue and sleepiness symptoms than older women (p<0.05).

When comfort variables were added (Model C), cold and drafty air was highly
significantly (p<0.0l) associated with fatigue among men, whereas hot and stuffy
air was associated with fatigue among women (p<0.01l). Time spent at the
workstation continued to be significantly associated (p<0.05) with fatigue and
sleepiness among men, although it again did not appear significant among women.
Younger women, as in Model A, reported significantly more fatigue and sleepiness
symptoms than older women. Women with asthma and women who reported cold and

drafty air in their workplace were also more likely to report fatigue.
6.4.1.12 Chills and Fever (H12)

Models of types A and C could not be developed for these symptoms for
either men or women. This was due primarily to the low symptom frequencies
reported -- namely, 13 of 183 males (7.1%). and 20 of 190 females (10.5%).

6.4.1.13 Central Nervous System Symptoms (H14)

Increased levels of respirable particles were associated with increased
frequency of feeling depressed or nervous and difficulty remembering among males
(p<0.05). Since RSP levels were extremely low and would not be expected to
affect the central uervous system, this association may be spurious. Although
for females no variable achieved the 0.01 level of significance, the use of

chemicals (including VOCs) at the workstation was associated with high symptom
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frequency (p<0.05). This finding provides some support to the hypothesis that
increased levels of VOCs at low absolute concentrations found in buildings can

have deleterious effects on concentration, memory, and mood.

A perception of increased workload on the part of females and the role
conflict index for males also showed associations with increased symptom

frequency at the 0.05 level.

Upon the addition of the comfort and odor variables, a highly significant
(p<0.01) relationship was noted for females between increased reports of odors
(including cosmetics) and increased frequency of central nervous system symptoms.
This is possibly an indication of a lower odor threshold accompanying increased
sensitivity to chemicals. Women who reported using chemicals at their workstation
were also more likely to report central nervous system symptoms (p<0.05). Less
powerful relationships were noted between central nervous system symptoms and
complaints about air quality (either too hot and stuffy or too cold and drafty).

Women who perceived high workloads were also more likely to report these

symptoms.

Model C for males resulted in no new relationships, although the strong
relationship with RSP concentrations again appeared at the 0.01 1level of

significance.

6.4.1.14 Dizziness (H15) and Dry/Itchy Skin (H16)

Because of low symptom frequencies, neither Model A nor Model C (for men
or women) was acceptable for either of these symptoms. Only 8 of 183 males

(4.4%) and 13 of 190 females (6.8%) reported dizziness. Seventeen of 183 males
(9.3%) reported dry skin, as compared to 28 of 190 females (14.7%).
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6.4.2 Discussion of Model D’

In Model D', the subjective comfort and odor indices of Model C were
replaced by the objective measures of environmental variables; the significant
temporal measures of Model A and the relevant workplace and personal/medical
confounders (i.e., those appearing in Models B and C) were also retained. The
newly included variables consisted of four variables dealing with volatile
organic chemicals (chlorinated solvents, aromatics, methylene chloride, and total
VOCs), an integrated measure of RSP, and three variables dealing with
microbiological aerosols (total fungi, total bacteria, total thermophiles).
Explicit definitions are given in Table 5-6. Since these measurements were made
at a smaller number of sites than the temporal measurements, the data set has
about half the observations and therefore the statistical tests have less power

to detect associations.

6.4.2.1 Headache, Fatigue, and Sleepiness (H1)

Younger men and men who wear glasses or contact lenses were significantly
(p<0.01) more 1likely to report headache and fatigue. Increased 1levels of
chlorinated solvents (variable V1) and decreased levels of human source bacteria
were also associated (p<0.05) with these symptoms in men. In women, no

significant associations were noted.

6.4.2.2. Mucous Membrane Symptoms (H2)

Total thermophilic bacteria levels were significantly (p<0.0l) associated
with decreased frequency of mucous membrane symptoms in women. The likely reason
for this is discussed under the section on eye irritation below. Women who
reported higher job satisfaction were less likely to report these symptoms
(p<0.05). No other variables achieved significance at the 0.05 level for either

méen or women.
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6.4.2.3 General Symptoms (H3 = Hl and H2 combined)

No variables were significantly associated with these symptoms in men.

Women in open areas reported significantly (p<0.01) fewer symptoms than those in
enclosed offices. Total thermophiles were again associated with fewer symptoms
among women, as discussed below in the section on eye irritation. Increased
levels of aromatic VOCs (variable V2) were associated (p<0.05) with increased
symptom frequency among women. Women in the 1lowest pay grades reported
significantly (p<0.0S) higher symptom frequencies than those in the medium
(GS9-12) pay grades.

6.4.2.4 Flu-Like Symptoms (H4)

Among men, those who felt their job utilized their abilities well were less
likely (p<0.05) to report such symptoms. Among women, no variables achieved the
0.05 level of significance.

6.4.2.5 Back, Neck, and Shoulder Pain (H5 and H13)

Among men, no variables achieved the 0.05 level of significance. Among
women, those in open areas reported significantly (p<0.01) fewer symptoms than
those in enclosed offices. Both chlorinated solvents and total VOCs were
associated (p<0.05) with increased symptom frequency.

6.4.2.6 Headache and Nausea (H6)

The model for men was overfit (significance of the 1likelihood ratio =

0.999). Women spending more time at their workstations reported a higher
frequency of headache and nausea (p<0.05).
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6.4.2.7 Nasal Irritation, Cough (H7)

Men in areas with higher CO, and lower total VOCs were more likely to
report these symptoms (p<0.05). Men reporting more external stress also reported
high symptom frequency (p<0.05). Women spending more time at their workstation
and those who felt their abilities were under-utilized reported higher symptom
frequencies (p<0.05). Women in areas with higher levels of fungi reported fewer
symptoms (p<0.05).

6.4.2.8 Wheezing, Shortness of Breath (H8)

Because of low symptom frequencies, both models for men and women were
overfit (significance level of LRS exceeded 0.99).

6.64.2.9 Eye Irritation (H9)

For males, no variables achieved the 0.01 level of significance; time spent
at the workstation was associated with eye irritation at the p<0.05 level. For
females, time spent at the workstation was highly significantly associated with
eye irritation complaints. Women in enclosed offices were also much more likely
(p<0.01) to report eye irritation than women in open areas. At a lower level of
significance (p<0.05), women in areas with more thermophiles reported less eye
irritation. Since thermophiles thrive under moist warm conditions, these results

are consistent with eye irritation occurring more often in areas with dry air.
6.4.2.10 Throat Symptoms (H10)

Both men and women in areas with higher total fungi levels reported fewer

throat symptoms (p<0.05).
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6.4.2.11 Unusual Fatigue, Sleepiness (Hll)

Men spending more time at their workstation reported higher levels of
fatigue and sleepiness (p<0.05). For women, a significant relationship (p<0.05)

was noted between increased relative humidity and increased fatigue.

6.4.2.12 Chills and Fever (H12)

Because of low symptom frequencies, both models for men and women were
overfit (LRS > 0.99).

6.4.2.13 Central Nervous System Symptoms (H14)

For males, no variables achieved the 0.05 level of significance. For
females, those who reported using chemicals at their workstation, and those in
areas with higher levels of methylene chloride (a common solvent used in many
consumer products) reported higher prevalence of depression, nervousness, -and
memory loss. The association of these symptoms with volatile organic compounds
has been made in other studies, and it was suggested by Models A and C above.
It has also been noted that females appear to show higher sensitivity to
chemicals and greater effects on the central nervous system than males. Thus both
the positive findings for females and the negative findings for males are

consistent with expectations.

6.4.2.14 Dizziness (H15)

Models were overfit for this symptom because of low symptom frequencies for

both men and women.
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6.4.2.15 Dry, Itchy Skin (H16)

The model for men was overfit because of low symptom frequency. The model

for women failed to include any variables significant at p<0.05.

6.5 Discussion of Modeling Results; Thermal Comfort

The employee-reported thermal comfort cluster outcome variables used
in the logistic multiple regression models were Cl (too little air movement, too
hot, too‘stuffy). C2 (too dry), and C4 (too much air movement, too cold).
Outcome variable C3 (too humid) was not used because of a low percent of
respondents reporting the effect (about 3% for males and 6% for females). The
thermal comfort outcomes were evaluated only in Model A. In this model, the
effects of 02 (body odor, cosmetics, and other food smells) on the outcome
variables for males and females were tested, in addition to the effects of the
temporally measured variables (temperature, etc.) and the workstation and

personal characteristics.

For C1 (hot and stuffy air) and C2 (dry air), the significance level for
the LRS for both the male and female models was iess than 0.01, indicating that
those models accounted for only a limited amount of the variability in these two
thermal comfort outcomes. Lower pay grades and age and higher temperatures were
associated at the 5% significance level with an increase in males reporting the
hot and stuffy air. The 02 odor cluster was found to be associated with hot and
stuffy air for males at the 0.10 level. No independent variables were found to
be significant below the 5% level for the female, hot-and-stuffy-air model,
although the absencz of an open workstation, a lower age, and higher carbon
dioxide levels were found to be associated with hot and stuffy air for females
at the 0.10 level.
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Dry air (C2) was not found to be associated with any of the independent
temporal, workstation, or personal variables at the 0.01 level. At the 5%
significance level, male asthmatics were less likely to report dry air, while
females in higher pay grades were more likely to report dry air. The meaning of
these associations is not clear. A positive association for 02 for the females’

dry-air model was found (10% level).

Males and females in office spaces with lower temperatures (p<0.0l) and
males in offices where maximum daily temperature differences are greatest (5%
level) are 1likely to report the C4 thermal comfort cluster (too much air
movement, too cold). For males, higher perceptions of role clarity (1% level)
and greater role conflict (5% level) were also associated with complaints of cool

and drafty air.

6.6 Discussion of Modeling Results: Odors

The one odor outcome variable, 02 (body odor, cosmetics, and food smells

other than fishy smells), was evaluated in Models A and D’ for males and females.

6.6.1 Model A

For this model, higher external stress and heavy smoking (greater than 10
cigarettes a day) were found to be related to males’ reporting of the odor
cluster at the 0.01 significance level. At less extreme levels of significance,
there was also evidence of an increased awareness of the odors for males with
asthma and for males in areas with higher carbon dioxide concentrations and

higher percent relative humidities.

For females, open workstations and hours working at a VDT were associated

with 02 in Model A at the 1% level. Women with higher perceived levels.of job
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control and less clarity in their work roles tended to notice the 02 odors more
(p<0.05).

6.6.2 Model D'

Inclusion of the VOC and microbiological variables (Model D’') had little
or no impact on the importance of the open workstation, hours at workstation, job
control, utilization of abilities, and carbon dioxide variables observed in Model
A. Half-height partitions were associated with lower odor reporting for males
(12) in Model D', while heavy smoking for males no longer appeared statistically
significant. External stress for males and hours at a VDT for males were not
significant in Model D'. Among the VOC and microbiological variables, V2
(aromatics, trichloroethylene, octane) was found to be significantly related
(p<0.0l1) to the odor cluster for males, while total volatiles (variable V4) was
significant at the 5% level for females. These chemicals are used heavily in
cosmetics and many other consumer products; however, the concentrations measured
are hundreds of times below the known odor thresholds of these chemicals. It is
possible that an accompanying highly odorous chemical (such as acetone or butyl
acetate) was responsible for the odors. Thermophiles were weakly associated with
02 for females (10% level). These results should be viewed with caution, since

the model results appear unstable (e.g., extremely large odds-ratios).

6.7 Discussion of Modeling Results: Air Quality Acceptability

Both measures of employee-reported air quality acceptability. Al (poor or
fair) and A2 (poor), were evaluated for associations with the temporally measured
parameters (Model A), the comfort parameters (Model C), and the volatile and
microbiological variables (Model D’). 1In each case, the models controlled for

potential confounders (workstation and personal characteristics).
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6.7.1 Poor or Fair Air Quality Rating (Al)

The significance levels for the likelihood ratio statistics for the male
Models A and D’ were less than 0.01 for outcome variable Al. The temporal
variables were not associated with this air quality acceptability measure for the
models evaluated, except for a weak negative association with temperature for the
male Models A and C. For males, there was a strong association between type of
workstation and reports of poor or fair air quality (Al). Males not occupying
enclosed work areas more frequently reported concern about the air quality. Lack
of role clarity was a consistently significant factor across all models for women

(p<0.05) for the Al outcome.

The most striking associations were those observed between the thermal
comfort clusters and Al (poor or fair air quality) in Model C. Subjective
respondent judgments of Cl (too little air, too hot, stuffy) were positively
associated with overall poor or fair air quality judgements for males and females
(p<0.0l1). Male and female reports of dry air (C2) were associated with Al (1%
level for women and at the 5% level for males). Too much air or too cold (C&4)
were also positively associated with Al for females (5% 1level). Overall
acceptability of air quality by the responding employees appeared to be closely
associated with the acceptability of the thermal environment.

VOC and microbiological variables (Model D') were not strongly associated
with Al. Total human sources of bacteria showed a weak association (10% level)
with Al for women. Lower levels of integrated RSP were associated with Al for

women.
6.7.2 Poor Air Quality Rating (A2)

All the models for males for perceived poor air had LRS significance levels

approaching 1.0, indicating that the reported prevalence was too low to be
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modeled effectively. These models cannot be interpreted. In addition, the
number of female respondents reporting poor air quality (A2) was only 32, making

the results of these models also difficult to interpret.

6.8 Discussion of Modeling Results: Mood-State Scales

6.8.1 Fatigue (M1)

Model A had no highly significant effects due to any of the temporal
variables. There was a significant positive effect (p<0.0l) due to contact lens
for males. Females with a higher workload had higher fatigue scores (p<0.01),
and those whose abilities were used less had higher fatigue scores (p<0.05).
These relationships tended to hold true for Model D' also. There were no
significant effects due to VOCs. The comfort and odor variables (Model C) were

not tested for the mood-state scores.

6.8.2 Vigor (M2)

Among the temporally measured variates, only two associations appeared
significant (p<0.05) in Model A: a positive relationship for temperature and
vigor among males, a negative relationship between 1n(RSP) and vigor for females.
There was also a positive association with vigor among males who used chemicals
at their workstation (p<0.01) and among males who had a higher role clarity score
(p<0.05). Male contact lens wearers had a negative association with vigor.

There was a positive association between age (p<0.0l) and vigor for females.
In model D', solvents (V1) showed a negative association (p<0.05) with

vigor for males. Females had a weak positive association with thermophiles

(p<0.10). Older women had higher vigor scale scores (p<0.01) than younger women.
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6.8.3 Tension (M3)

There was a negative association between percent relative humidity (p<0.05)
and the tension score for males. Females had no significant associations between
temporal variables and their tension scores. Males with higher role conflict
scores (p<0.01) also had higher tension scores, while those that used chemicals
at work (p<0.05) had lower tension scores. There was a positive relationship
between doctor-diagnosed asthma (p<0.05) and higher workload (p<0.01) for
females' tension scores, but a negative association between job control (p<0.05)

and females’ tension scores.
The only variable that was significant at the 0.05 level for the D' model

was the job control variable for females, which was negatively associated with

tension scores.
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FIGURE 6-1. MODELING STRATEGY FOR HEALTH SYMPTOM OUTCOMES

STEP 1 Use stepwise regression,
forcing in T, to select
relevant W and P variates
for male and female models

STEP 2 Model A. Test for temporal
effects (model contains all
T variables plus union of
relevant W and P variables

from male and female models)

STEP 3 Model B. Estimate final
temporal model (model contains
significant effects from Model A)

STEP 4 STEP 5

1
Model C. Test for comfort Model D°. Test for VOC and l
and odor effects (Cl1l, C2, c4, microbiological effects
and 02 added to Model B) (V vVariables added to Model B)

Exposure Measures:
T= temporal measurements={T1-T4,T6}
V=VOC and microbiological measurements={V1-V14}

Potential Confounders:
W=workstation-related responses={W2A,W2B,W3-W8)
P=personal traits={(P1l,P3A,P3B,P4-P10,P11A,P11B,P12A,P12B,P13}

Some of the microbiologicals were dropped because of overfitting.

The resultant model was called D', which is the model discussed in
this report.
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LISTING OF MAJOR ANALYTIC OBJECTIVES

Purpose of Model

o o}
|

= f(T,W,P)

£(T,V,W,P)

£(T,C,0,W,P)

£(T,0,W,P)

£(T,W,P)

£(T,V,W,P)

£(T,W,P)

£(T,V,W,P)

£(T,W,P)

£(T,V,W,P)

£(T,C,0,W,P)

Test for temporal-variate effects (T) on self-reported health
symptom outcomes (H); adjust for workstation (W) and
personal/medical (P) variates

Test for VOC and microbiological effects (V) on self- reported
health symptom outcomes; adjust for W, P, and T variates

Test for self-reported comfort (C) and odor (O) effects on
self-reported health symptom outcomes; adjust for W, P, and T
variates

Test for temporal-variate effects and self- reported odor
effects on self-reported comfort measures; adjust for W and P
variates

Test for temporal-variate effects on self- reported mood-state
scales (M); adjust for W and P variates

Test for VOC and microbiological effects on self- reported
mood~state scales; adjust for W, P, and T variates

Test for temporal-variate effects on self- reported odor
measures; adjust for W and P variates

Test for VOC and microbiological effects on self- reported
odor measures; adjust for W, P, and T variates

Test for temporal-variate effects on self- reported air
quality ratings (R); adjust for W and P variates

Test for VOC and microbiological effects on self- reported air
quality ratings; adjust for W, P, and T variates

Test for self-reported comfort and odor effects on
self-reported air quality ratings; adjust for W, P, and T
variates
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Dependent
Variable

H1 non-spec. 1AQ
HZ2 mucous mesbrane
W3 comb. HY, W2
He flu-like

HS ergonomic

H6 headache, nausea
H7 nasal, cough

HB8 chest

9 eyes

H10 throat

H11 tiredness

H12 chills, fever
H13 ergonomic

H14 nervous system
H15 dizziness, etc.
H16 dry/itchy skin

C1 too hot, stuffy
C2 too dry
C4 too cool, drafty

Al poor or fair air
A2 poor air

N1 fatigue
M2 vigor
M3 tension

TABLE 6-2.

Independent Variables

SUMMARY OF STEPWISE REGRESSION RESULTS

Office Work Went Used VDT New With Pay Glass/ Con-
Type Hrs Out Chem Hrs Rugs Glue] Age Grade Psychosocial Scoles Smoking [C.Lens tacts]Asthma
W2A,.8 W3 M4 WS W6 N7 W8 PY P3A,B ] P4 PS5 PS6 PT PB P9 P10} P11A,B P12A P128 _P!? .
"""""""""""""""""""" A " F
nf f f F M
F ] ] " F F f
L L » » HF ",
F nf m" om (]
F - 13 ]
t ] f £ f ] t
N [ [ ] MF ®= N = ]
F L1 f ] F n ] f
NF
N Nf f
F t f .
F NF " oa f L]
F N F -
F » f F F L afl ®
N MW NF MF [ ]
.................................................................................................................................. goomeee--
F ] - » n,
[ n, n
[ ] am F
f b f F w w] n R
[ 3 L} F
" L] F F nf
] F » F F " f
nF F ] "
f " uw F F t

KEY:

N=statistically significant st 0.05 tevel, for males. w=some, but at 0.10 level.

Festatistically significant at 0.05 level, for females. fxsame, but at 0.10 tevel.

Statistically significent but not regoerded as a candidate confounding varisble.
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SUMMARY OF WYPOTHESIS TESTING RESULTS

6-36

&~
? w SIGNIFICANCE OF
i LRS, FOR MODEL:
g Y | MODEL A TESTS | MODEL C TESTS | MODEL D' TESTS A C b
3 SoecssosTesosoessesmmes SR RSP SRS S SSN S PER S Rahaieinieiid
«“ 3 Dependent temp XRH CO, RSP T lodor and comfort; VOC measures RSP biologics
Q_.S' Veriable TV 72 73" 764 76 | 02 CV C2 Co | VY V2 V3 Vo V51V6 VI VB { MF NFNUF
I @ 00000 esesscces ecccscccaccccanaan asessecrtcccscarssercorocstacentoranec s sacsorteerees R tesoncaccocsasreracanscceaasersacanen
3 2 H1 non-spec. IAQ F F ¢ nf|l m -a -
o H2 mucous mesbrane t F nt “Fil-- -
ol H3 comb. WY, H2 F F nf t -F - -
oW He flu-like f m f * *
b WS ergonomic t - t WOt of t
- K6 hesdache, nauses F F + e e
"~ H7 nasal, cough -m M F m f -® -f -
@ H8 chest f f te e 4o
g H9 eyes NF Nf m -f1-
- H10 throat “n “ -mf
0 H11 tiredness f F Mt
> K12 chills, fever -m » F *e ¢+ N o
H13 ergonomic f f m f f f
H14 nervous system " F f f f
K15 dizziness, etc. n f *e e oo
H16 dry/itchy skin [ f ] , +e + ¢ N
Ct too hot, stuffy [ ] JOOOOOOONEK T XXXXOOOOOOOOOKNX IOO0OOONIXKT - - X X X X
€2 too dry JOOOOOONEE XXXNOOOOOOONNOONOKXK IOOONDOKXXXKE = = X X X X
C4 too cool, drafty -MF n OO T XXX § XXXXXXXXK XX XX
02 cosmetics, etc. | L) | 30000000OKXXKKK | " -f H ' XX
Al poor or fair eir i NF mF f | -F | ! - -
A2 poor air ] f A H -f l L R
M1 fatigue i XUXXXXXXXXXXXXKXX N/A
M2 vigor n -f JOOOMMXXXXXXXXXXX ! ~m N/A
M3 tension l -n XXXIOOXNNXXXXXX H R/A
KEY: M=statistically significant at 0.0} level, for males. m=came, but at 0.05 level.

F=statistically significant at 0.01 level, for females. f=same, but at 0.05 level.
Negative si1gn indicates a negative association between the independent and dependent variable.
Significance of LRS: - is <0.01 (underfit); + is >0.99 (overfit); N = model not estimable.

XXX's means the variables were not in the mudel.
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Dependent
Variable

H1 non-spec. 1AQ
H2 wmucous membrane
NS comb. H1, H2
He flu-like

NS ergonomic

...............
-----------------------------------------------------------------------------------------------------------------------------

H6 headache, nausea
W7 nasal, cough

H8 chest

K9 eyes

#10 throat

H11 tiredness

H12 chillsg, fever
H13 ergonomic

Hi4 nervous system
W15 dizziness, etc.
H16 dry/itchy skin

................................................................................................................ SPerowessscsancassvesnermonene

C1 too hot, stuffy
C2 too dry
€4 too cool, drafty

--------------------------------------------------------------------------------------------------------------------------------------------

Al poor/fair air
A2 poor air

............................................................................................................................................

M1 fatigue
M2 vigor
N3 tension

TABLE 6-4.

SUMMARY OF MODEL B8 RESULTS

FOR POTENTIAL CONFOUNDERS

Independent Variables
Otfice Work Went Used VDT New With
Type Hrs Out Chem Hrs Rugs Glue
M2A W28 N3 N4 WS W6 W7 WB
m
i -f m
m
i -f m
f
' ]
-H i
i - [
m
f
i -F -f
£
| « ¢ ¥
mf i
- N
n
L

Pay
Age Grade
P1 P3A P38
-M
i f
-m
‘m -m-m
-m
-, i
-m -M
-f
-
-m i -m
if
F

Psychosocial Scales
Pe PS P6 PT PB P9 PV

............
---------------------------------------------------------------------------------------------------------- esescecvecvosscsecca cesces

-
]
a K
t
N -t

"
-f
-f |
M
L
-f
-F
L]
a-f M}
-F
f
-f
'

smoking
PI1A P18

Glass/ Con-
C.Lens tacts{Asthms
PI2A PI2B | P13
[ t
n
L]
f
]
'
n |
" [
-
|
i f

............................................................................................................................................

KEY: M=statistically significant at 0.01 level, for males.
F=statistically significant at 0.01 level, for females.

s=same, but at 0.05 level.
fxsame, but at 0.05 level.

izterm included, though not significant, beceuse of inclusion of other independent variable in the pair.

Parameter was considered infinite by estimation procedure; hence no hypothesis test was performed.
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7. CONCLUSIONS AND RECOMMENDATIONS
7.1 Conclusions

The third objective of the Indoor Air Quality and Work Environment Study,
which is the subject of this report, was to determine if an association between
self-reported responses (health symptoms, comfort concerns, odors noticed,
perceived indoor air quality, and mood states) and objective environmental
measurements (temperature, humidity, Co,, RSP, selected VOCs, and
microbiologicals) could be determined. This objective was addressed by
estimating linear or logistic regression models that allowed the effects of
interest to be tested. The major findings are summarized below. Tests were
conducted at both the 0.01 and 0.05 level of statistical significance. A 0.01
level of statistical significance was used as a basis for judging the

significance of the various associations to reduce the number of false positives.

Logistic regression was used to test for significant associations between
the temporal wvariables (temperature, relative humidity, carbon dioxide
concentration, integrated RSP concentration, and temperature change) and the
employee-reported health, comfort, odor, perceived air quality. and mood-state
variables (described in Chapter 6). This analysis is referred to as Model A.
In areas that had increased CO, levels, males reported a significantly higher
prevalence of nasal/cough symptoms. However, in this same model, temperature
showed a negative association (at the 0.05 level) with the nasal/cough symptom
prevalence. Because the CO, and temperature variates are highly correlated with
one another, it is unclear as to what extent either of these associations should
be considered real. Both males and females more often reported too cool and/or
too drafty conditions in areas that had lower temperatures measured. The
sparseness of significant relationships among the outcome measures and the
temporal measurements may be due to the limited degree of variability in the
latter.
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Model D' tested whether levels of chemicals (VOCs), aerosols (RSP), or
microbiologicals could be associated with the health symptoms, mood states,
odors, and general perceptions of air quality reported by the employees. Because
of the small number of sites at which the measurements were made, this model has
a reduced rurh-r of observations (about half as many as in Models A, B, and C)
and correspondingly reduced power to detect associations. In fact, no strong
(p<0.01) associations of VOC or RSP levels occurred simultaneously with any of

the outcomes for both men and women.

For men, only one strong relationship with VOCs was observed. Men in areas
with higher levels of aromatic compounds (e.g., toluene and xylene) were
significantly more likely to complain of cosmetic and other odors. These
chemicals are in fact used heavily in cosmetics and many other consumer products.
However, the concentrations measured in the environmental samples collected are
hundreds of times below the known odor thresholds for these chemicals. It may
be possible, however, that an accompanying highly odorous chemical (such as

acetone or butyl acetate) was responsible for the odor.

For women, a strong relationship with RSP was observed. Indoor air quality
was more often perceived as fair or poor by women in areas with lower levels of
RSP. This result appears spurious, since the reverse would be expected and the
observed levels of RSP were extremely low. A strong negative association between
thermcphile levels and prevalence of mucous membrane symptoms was also observed
for women. Thermophile 1level may be an indirect measure of humidity
(thermophiles tend to thrive in moist air), and this relationship may be indicate
an association between dry air and mucous membrane irritation. However, the lack
of a detectable effect of the measured relative humidity argues against this

interpretation.

We conclude that because of the relatively small number of sites where VOCs,

integrated RSP, and bioaerosols were measured, the development of models that
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allowed testing of relationships between these measures and the various outcome
measures was hampered (i.e., there was limited power to detect such effects).
This was compounded by the fact that the observed levels of the VOCs, integrated
RSP, and microbiologicals were uniformly low across the monitoring sites as
compared to the results from the 10 public-access building study (Wallace et al.,
1987) and other published guidelines (ASHRAE 62-1989).

The statistical analyses conducted in this study did not establish
consistent relationships between measured environmental parameters and
employee-reported health and thermal comfort employees. Employees were selected
from areas having high- and low-complaint rates of health and comfort complaints
in a ratio of 2:1, as determined from an extensive questionnaire administered a
few weeks earlier. This inability to find relationships does not preclude the
possibility that such relationships might, in general, exist. It should be
remembered, for instance, that measurements at a given office were made on only
one day., and on that day the indoor air quality may have been atypical for a
number of reasons. For example, comments suggesting an unusually high airflow
during the monitoring week were heard from some employees and a snow storm

occurred during the week of the study.

In general, this study demonstrated a stronger association between
employees’ repcrted health symptoms and their perceived thermal comfort measures
(including cosmetic/body odors) than between the reported health symptoms and the
environmental measurements. However, the problems with the small number of
environmental measurements and their limited variability may have had an impact
on this finding. Specifically, in Model C, females who reported cosmetic/body
odors and hot/stuffy air tended to report health symptoms previously associated
with poor indoor air quality. Males’ reporting of these same types of symptoms
were more generally associated with complaints of dry air. There are several
possible explanations for these interesting findings. First may be the

possibility that the observed associations are partly due to the site selection
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procedure. Rooms were ranked on the basis for both health and thermal comfort
indices, and rooms having high values for both indices and rooms having low
values of both indices were overrepresented in the monitoring sample. Second is
the possibility that human "sensors” of thermal comfort, with a great capacity
for memory, are better "instruments” than mechanical/chemical sensors placed in
fixed locations for short periods of time. A third explanation is that common
psychological factors similarly influence perception of thermal comfort and the
reporting of health symptom occurrences. According to this explanation, some
people will report concerns whether the issue is air quality or health. A fourth
possible explanation is that individuals have differential susceptibility.
People’'s perception of thermal comfort may be affected by the health symptoms
that they are experiencing while at work (e.g., people who develop a headache in
a room may be more likely to describe that room as being uncomfortable). The
perception of the environment reflects the risk of that environment to the
individual. It is not clear which of these various explanations is most

plausible.

7.2 Recommendations

Based on the results of the tests conducted here and the results from both
Volumes I and Volume II, the following recommendations are made. Since
measurements were made only in the winter while the humidity was low, mechanisms
for humidifying the indoor air during the winter heating season should be
considered. However, this recommendation should be carefully studied prior to
implementation. Humidification of the supply air to any office building can
increase the potential for increased airborne microbiological agents, which might

increase the risk of injury to employees.

Because the effects of cosmetics, body. and non-fish food odors on health

symptoms were significant, the employees should be informed of these findings and
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encouraged to be sensitive to the concerns of their fellow employees regarding

the use of scented cosmetics, etc.

Providing employees a way to have more control over their work areas may
improve their perception of indoor comfort and air quality. For example, lack
of privacy. meeting areas, furniture arrangement, wall decoration, and other

basic design factors influence & worker’'s sense of autonomy and productivity.
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INDOOR AIR QUALITY AND
WORK ENVIRONMENT SURVEY

EPA HEADQUARTERS

We are Investigating the alr quality and work environment in this bullding. We
need Information about your work environment and how It affects you. This
Information Is not avallable anywhere else. Therefore, we must rely on your
answers to this survey, along with monitoring of environmental conditions In
this buliding, to clearly analyze the slituation. We need your participation,
regardless of how satisfled you are with the alr quality or your work environment.

Attach Label Here

DO NOT PUT YOUR NAME ON YOUR QUESTIONNAIRE OR THE RETURN
ENVELOPE PROVIDED. PLEASE PUT YOUR COMPLETED QUESTIONNAIRE IN
THE RETURN ENVELOPE. SEAL IT AND TAKE IT TO ONE OF THE RETURN
BOXES NEAR THE ELEVATORS AND BUILDING EXITS.




PLEASE READ BEFORE
COMPLETING QUESTIONNAIRE

Many questions In the questionnalre concern elther last week or last year. By
"LAST YEAR" we mean the 12-month period ending today. If you have worked
in the bullding for less than one year, answer the "LAST YEAR" questions only
for the part of the year that you worked In this bullding.

Please report your ACTUAL EXPERIENCES LAST WEEK even If last week was
unusual for you. By "LAST WEEK" we mean any or all days worked from last

Monday through Friday.

CONFIDENTIALITY

To protect your privacy, the Identification for your questionnalre Is the bar-code
label on the cover. The bar-code cannot be read by EPA computers or staff.
Additionally, the survey forms will be gathered by staff from Westat, Inc., an
Independent survey research firm, and processed away from EPA. Your name
and other Information necessary for the survey and analysis that might identify
you, such as your room and telephone number, will not be disclosed to
Individuals, unions, or management of EPA. Reports of the survey will not give
your name, nor will data be presented In such a way that you, or anyone else,
could be identified.

STUDY SPONSORS AND ORGANIZATION

The study has been developed and Is being conducted by the National Institute for Occupational
Safety and Health (NIOSH), the John B. Pierce Foundation Laboratory at Yale Unlversity, and
Westat, Inc. ltis belng managed by EPA and NIOSH, and Is being supported by funds from EPA.



PART l. DESCRIPTION OF YOUR WORKSTATION

This section asks you to describe your workststion.
Your answers to these questions will help us to
construct a picture of your work suroundings.

By WORKSTATION we mean your desk, office, cublicle,
or place that Is your primary work area. This descrip-
tion Is obvious for many people, but more difficult for
those whose jobs require them to move about the
bullding. If you do move about the bullding, your
workstation Is the specific location where you spend
more time than any other single location. i your
workstation has been relocated, use the location
where you are now,

1. There are many different types of workstations.
Please check the categories that best describe
the space In which your current workstation Is
located.

8. Type of space (Check one)

1. [J Enclosed office wih door

2. [0 cCubide with fioor to celling book-
cases or partitions and no door

Cublde surrounded by mid-helight
bookcases or partkions

Open office area
Stacks (e.g., books or perlodicals)

Loading dock, laboratory, copy
center, or print shops

Work all around the bullding
Other (speclty)

O

3.

00 000

b. Type of space sharing (Check one)

1. [0 Single occupant
2. [J Shared with one other person

3. [J Shared with two or more other
persons

4. [J other (describe)

2. How many years of service do you have with
EPA? (Enter number of months X less than one
year.)

months

——

years

How many years have you been working
In this bullding? (Enter number of months
U less than one year.)

months

years

b. During a typical week, how many hours do
you spend In this bullding?

hours per week

How many years have you worked at your
current workstation? (Enter number of months
i less than one year.)

months

S ———

years

b. During an average workday, how many hours
do you spend at your workstation?

hours per day

5. How many days did you work In this bullding last
week?

days last week




7.

What time do you usually:

a. Amveatwork _
b. Leave work —

¢. Varles (describe)

00z

0o:2

Which of the following ltems are presently locatled
within 15 feet of your workstation? (Check *no® or

"Yes" for each ltem.)
a Metaldesk .....cconeennn .
b. Wood or composition desk . .
¢ Metal bookshelves or
boOKCases .evveereiaeanans
d. Wood or composttion
bookshelves or bookcases ..
Fle cablnet(s)........ ceese
Other metal furnhture .......
g. Other wood or composition
funture ..........c...0 .
h  Fabric-covered partitions ...
L  Portable humidffier ....... .
J Laserprnter..............
k. Photocopy machine........
L Uveplants ...............

No
1
O
O

O

U00000 000 O OoO~§

Is there carpeting on most or all of the floor at
your workstation?

1.
2

O No
[ Yes

9. During s typical day LAST WEEK, how much time
did you spend working with each of the following
Rems? (i you worked with an ltem at all, but less
than 1 hour, enter 1 hour per day.)

Hours
per day
a. Computer or word processor
with screen/keyboard .......

b. Photocopy machine ........

Photographic developing
and processing c.eeevennnee

d. Printing processing (press,
binding materials, et¢.) ......

e. Other chemicals such as
glues, adheslves, cleansers,
whhte out, rubber cement,
pesticides, etc. .....cc00een

————
—

NOTE: If you have worked In this building for less
than a year, answer the following questions
for the part of the year that you worked in
this bullding.

10. Were any of the following Rems regularly used
at your workstation during the LAST YEAR:

(Check “no® or yes* for each ltem.)
No Yes
1 2
a Porablefan........ ceennes 0O 0O
b. Portable alr filter, or cleaner,
or negativedon generator .... [ [J
c. Portable heater ............ O 04
d. Desklamp................ O 0O



11, During the LAST YEAR (and since you've been in
your current workstation) have any of the following
changes taken place within 15 feet of your current
workstation? (Check "no” or yes" for each ltem.)

Newcarpetlng ....cceeuuse
New drapes or curtains ....
Newfumnure .......cc000ee

New equipment, such
858 COMPULOr ....covvnnss

wansmlmw s o9 s 800 se 00
Rearrangedwalls ..........

ap oe
O00 gog-z
O00 ooggsg

12. At any time during the LAST YEAR, have you
noticed evidence of new or continulng water
leaks from the celling, floors, walls, or pipes

near your workstation?
1. [J No
2 (O VYes



PART ll. INFORMATION ABOUT YOUR HEALTH AND WELL-BEING

This section asks questions about the status of
your health and well-being. Your answers to these
questions will help us construct a profile of the
heahh status of the employees in this bullding.
Please answer all the questions even f you don't
assoclate these health conditions with your work.

1. a. Do you wearcontact lenses?

O tewr — [Go1002]

2. [ Sometimes
3. [J oten
« O Aways

b. Do you wear contact lenses at work?

1. [ Never

2 D Somettmes-—t
2 O oten —— [Gowoz]
¢ O My — [Gow0z ]

¢. If never wom at work, why?

2. During work, how often do you wear eyeglasses
(NOT including contacts) for close-up work?

1. [ Never
2. [J sometimes
3. [J Often
6 [J Aways

3'

Which of the following best describes your
history of smoking tobacco products such as
clgareties, clgars or pipes?

. O Neversmoked-—o
2 O Fonnersmoker-—.

3. [J Cument smoker

Do you smoke tobacco products at your
workstation?

1. [J Never
2. [J Ssometimes
3. [J Often

Do you smoke tobacco products elsewhere at’
work?

1. [J Never
2 [J sometimes
3. [J Often

In a typical 24 hour day, how many CIGARETTES
do you usually smoke?

1 [J None

2 [] 115

3 [ stw10

4 [J 120
s. [J 211030
6. {J 31ormore




7.

Please answer the three questions
1o the right about each symplom
listed below, even H you belleve
the symptom Is not related to the
bullding.

(For each symptom, answer the first
question. i the response Is “never,”
go down to the next symptom.)

g. wheezing or whistiing In chest ..

v, Hehing, or tearing

A AT S o SRR o B

k. sore/stralnedeyes .....c.cc00e

onl..........

R SL7000B RS Hpade

pl dq'hroﬂ [N N R NN NNN NN NN NN XN ]
b R AL

R e

sleepinesss or drows
et i 33

Please Indicate how often
during the LAST YEAR
you have experienced this
symptom while working
In this bullding.

Some-
Never Rarely times Often Aways

Please Indicate
how many days
LAST WEEK you
experienced this
symplom while
working In this
bullding.

(Flll In No. of days)

Does the
symptom usually
change when
not at work?




7.

(continued)

(For each symptom, answer the first
question. ¥ the response s “never,"
go down to the next symplom.)

g y
RSy X T

"’;4’/' A /%quw( ;
", Ch} 8».,-..".”-"n h X
s feg ',n‘Z,’.*A?'"?'z

(L BN AN

TR 4 g R kL
SRR T (32T

7 . 4

u. aching muscles or joints .......

vl

d:trcurty e membedng zmng

() LX)
”-/4;-« it.—' :

..

,,,, ;,v,

X dlzzinesgnlghtheadednecs 12. Vi
feeling depressed ...coveeeeee

)

Zz tension of Nervousness . .oeeoes
"‘WMWWW, ”

’

221
mlv\'vdulviqvct i .
Wacﬁa&«n«“sﬁ.ptw sl sslacsu kB scseorisransi

pfob!ems with contact lenses ...

Please Indicate how ofien
during the LAST YEAR
you have experlenced thls
symptom while working
in this buliding.

Some-
Never Rarely times Ofen Aways

Please Indicate
how many days
LAST WEEK you
experienced this
symptom while
working In this
buliding.

(Fill In No. of days)

symptom usually

Does tha

change when
not st work?

u. ddfcuhy cé’&commfng ..':f’“..’f'.". T

," ’ ’;‘i;f’/7p

/;

”’4 ~,/,""{',
M

~,‘vw, a.,

~ “”?‘m'.',,
b dry of hchy skin

e il il A..,..-m.dud’-u»’u

cc. paln or stifiness in upper back ..

dd. pain or sttiness In lower back

nd.“"m aqcoooc/cacocoo
Lirieini

TSI O SR~ LY P Yot

. s
onyvn-c-yvv’vs

oe. pain of numbness In’ 4" g

ke

% shou!derlnock \4,.,.........,3'.:

! - . ";:;/,”"“’;,4'/" I
. Inornumbnouln A I

;o N

-4

N

'y
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NOTE:

s

1

10.

The next four questions (Questions 8-11) refer
1o your symptoms described In Question 7.

If you reported that you never experienced
sny of these symploms, go to Question 12,

How often during the LAST YEAR have sny of
your symptoms reduced your abllity 1o work in
this bullding?

1. [ Never

2 [ Rarely

3 [J Sometimes

4. [J Ofen

5. [J Aways

8. Have any of your symptoms caused you {o
stay home from work or leave work early
during the LAST YEAR?

Goto Q.10

1. [ Never =——s
2 [ Rarely

3. [J Sometimes

4. [] Often

L
b. Which symploms?

(n which season(s) are you bothered more by the
symptoms you reported in Question 72 (Check all

that apply.)

1. [J Winter
2 [ sping
3. [J Summer

4 [ Far

8. [ Norelationto seasons

1 ’. .l

12,

13.

14,

18.

Do you sassoclate any of the sympioms you
reporied In Question 7 with your work In this

buliding?

1. [J No

2 [J Yes

Got0 Q.12

b. Havethese symploms:

1. [ mproved over the fast year
2. [ become worse over the last year
3. [ stayedthe same

During the LAST YEAR, have you had an iliness
In which you had repeated episodes of THREE
OR MORE of the foflowing symptoms at the same
time: wheezing, cough, shoriness of breath,
fever, chills, aching Joints/muscles?

1. [J No

2 [0 Yes

During the LAST YEAR, have you had any chest
llinesses, such as bronchitis or pneumonis,
that have kept you off work, Indoors at home,
of In bed?

1. O No
2. [ Yes

Has a physician ever 10id you that you have, or
had, eczema?

1. O No
2 O Yes

During the LAST YEAR, have you had any
episodes of wheezing (whistling In the chest)
WITHOUT fever, or chlils, or sore throat?

. O No
2 [ Yes



16.

17.

18.

a. Has a physiclan ever told you that you have,

or had, asthma?
. O No [Gow0.17 ]
2 [ VYes

b. In what year was H first diagnosed?

19

—————

¢. Have you had sn asthma sttack during the
AST YEAR?

1. [J No

2. [J VYes

Comparing your heatth since working in this
buliding with your health before you began to
work In this bullding . ..

8. ...doyou have infections (e.g., colds, flu,
bronchitls, etc.) ...

1. O more trequently?
2. [ tess frequently?
3. [J whhthe same frequency?

b. ...do yourinfections (e.g., colds, flu,
bronchitis, efc.) tend t0 ...
1. [J tastionger?
2 [0 iasta shorter amount of time?
3. [J tastabout the same amount of time?

Do you befieve you are or may be allergic to
any of the following? (Check “no” or ‘yes" for
each ltem.)

(1170, | S
Other(spechy) ..ccoevuvne

No Yes
1 2
poflen or plants ..... ... @3 0O
animals ........ cereees ... O 0O
dust......... ceeeeeeeee g 0O
0O 0O
O O

® aono oo

19. During the LAST YEAR, how often do you believe
you have experienced EVE, NOSE, THROAT, OR

:ESPiRATORY IRRITATION at your workstation
ome

X ¢+ M
NNy R

LN Y N D o e, Fo i TNy RN XU A g ST 2
R R NEEA s ‘vf»?\%w RN »«%x?;ﬁ» Cedsyisn

8. Tobacco smoke ... i

b. Fumesfroma
photocopying
mch‘m e 0 OOODPSESEDS 3

¢. Fumes from
printing processing
(press, binding :
materials, etc.) .... |

d. Fumes from other
chemicals such
ss adheslives,
glues, cleansers,
white out, rubber
cement, etc. «....0 |

e. Fumes from ;
pesticides ........ }i

f. Fumes from
new carpefing ..... fis

9. Fumes from
new drapes,
curtsins, or By

h. Fumes from 5
Pa,m [ R NN R NN E NN 4'

L Fumes from
cleaning of carpets,
drapes, or other s o
fumishings ....... }

] Other(specly) ....




20. Do you consider yourself especially senshive to
any of the Hems In Question19?

1. O No
2 [ Yes

21. How old are you?

years

22, Are you:

1. D Male s
2 [ Female

Golo Partlll on pg. 11

Women working In office buildings have occaslonally
reported patterns of gynecologlical or women's health
problems. The following questions have been Included
to help sort out some of these Issues In this building.

/As with the rest of the questions In this survey, your
responses are entlrely voluntary and will be kept
confidential.

23. During the LAST YEAR have you menstruated
(had a period)?

1 [J No -
2 [J Yes

Go 10 Q.29

24. How,often during the LAST YEAR has your
period been regular? (By regular, we mean
your periods come about once a month, you
can usually predict when they will come plus
or minus 4 days, and each time they last about
the same number of days.)

., [ Never
2 [0 Rarely
8. [0 Abouthafthetime
4. [J oten
8. O Aways

How many days does your menstrual flow
(period) typically last?

25. . .

days

b. During the last year, what was the LONGEST
period you had?

days

€. During the last year, what was the SHORTEST
period you had?

days

How many days does your cycle typically
last? (Count from the first day of one period
to the first day of the next.)

days

b. During the last year, what was the LONGEST
cycle you had?

days

€. During the last year, what was the SHORTEST
cycle you had?

days

27. How often during the LAST YEAR has there been
bleeding or spotting between your periods?

1. [J Never

2 [J 1-3times

3. [J 4-6times

4. [OJ 7-9umes

8. [ 10 ormoretimes



28. 8. Some women experience menstrual

symptoms, such as headaches, weight

galn, lrrit>bility, cramping, breast
tenderness, or back pain. How often
have you experienced any of these

menstrual symptoms during the LAST

YEAR?

1. [J Never ——— [ Go10Q.29

2. M 1-3times
3. [ «-6times
4 [J 7-9times
5. [J 10 or moretimes

b. When you experience these symptoms,

typically how severe are they?

1. [J Mid; could be Ignored at times

2. [J Moderate; pain, bloating, or mood
change noticeably present

3. [J Severe; difficult to do most tasks

4. [ Extreme; Incapachating

29. During the LAST YEAR have you been...
(Check “no® or ‘yes" for each tem.)
No

1
a Pregnant or nursing? ....... O
b. Taking bith control plis? ... [}

¢. Going through menopause
(change of ff@)? ........... O

d. Post-menopausal

(completed menopause)? ... [
e. Taking estrogen replace-
ment therapy? ......c.ees - 0O

10

O O O OO»~g

30. .'

31. a.

During the LAST YEAR have you been taking
hormones prescribed by a physiclan?

1. [J No =———+|Go10Q.31
2 [ Yes

Specify what kind(s) and what they were
prescribed for.

Has a physiclan ever toid you that you
had ... (Check "no" or "yes® for each ltem)

Year

No Yes First
1 2 Diagnosed

Fibrolds? . .... RTINS
Enfarged wterus?..... [ [J ——
- | I all are *no,* go to Part il

Have there been noticeable changes during
the last year? (Check one box for each ltem.)

COrhet,
Docroased Increased No  Specihy
hSzse  hSze Change Below
1 2 3 4
Fibrods ... [J 0O 0O 0O
Cysts ..... [ 0O O O
Enlarged
uerus..... [J 0 0O O
Specly




PART Illl. INFORMATION ABOUT YOUR PRESENT WORK ENVIRONMENT

This section asks you to report specific responses to the physical environment at your present workstation. You

or 8 co-worker may have altered your work environment wihh a portable fan, heater, humidifier, ete. |f 80, please
tell us how your work environment would have been without this equipment.

1. Atyour present workstation,

HOW OFTEN... « . . during the LAST YEAR « + » during the LAST WEEK
(Please check one bax for

last year and one box for Some-

last week.) Never Rarely times Ofen Aways § Never Rarely times Ofien Ahvaays

d. was the temperature
'OOhon S0 0esasrvee

e. was the temperature
‘wcom e e 0o

t. did you want
10 adjust the
temperature? .......

was the alr too

ﬂ ..O...l.....

k. wasittoonolsy? ....

L wasiHttooquiet? ...,

was the work
area too dusty? ...,.

1



2. During the LAST YEAR, how ofien, If at all, have
you noticed any of these types of ODORS at your
present workstation? (Check one box for each em,)

BRIy F BN S
R P A e T e T

12

C.

Bodyodor .......

Cosmetics, such
as perfume or
!ﬂer-ShaV. [(FE NN NN

Tobacco smoke ...

Fishy smells ......

Other food smells..

Musty or damp
basement smells ..

Odors from
newcarpet .......

Odors from new
drapes or curtains .

Odors from diesel
or other engine
exmuﬂl'.....l..

Odors froma

photocopying
machine ....c..00

Odors from

printing processing
(press, binding
materials, etc.) . ...

Odors from other
chemicals such as
adheslves, glues,
cleansers, white
out, rubber cement,
pesticides, ete. ....

Odors from
pestlcwe'.l..liti

Odors from clean-
ing of carpets,
drapes, or other
furnishings .......

Odors from
palm LI B B BN BN B BN BN BN BN

Other unpleasant
odors (describe) ...

In which seasons would you most like to adjust
the physical conditions around your workstation?
(Check all that apply)
None Winter Spring Summer Fall
1 2 3 4 s
aamvement... 0 O O O O
1 2 4 s
b. Temperatwe.... (] [J é 0O 0O
1 2 3 4 s
cHmdy....... 3O O O O O
1 2 ) 4 s
dodn......... J O O O O



4.

8. Can you see out an outside window from your

Please rate the lighting at your workstation.

1.
2
3
4
5

3 Muchtoodim
[] Aintle toodim
O Justright

[0 Atitle too bright
O Much too bright

Do you experlence a reflection or "glare”
In your field of vislon when at your
workststion?

1. [ Never ——| Got0o Q.6

2. [J Sometimes
3. [J Ofen
4. [J Aways

Where does the reflection or glare come
from? (Check a/l that apply)

Overhead fluorescent lights
Video display screen and/or

©w N o

00 oOgg

Desk lamp
Other (specily)

Window, sunlight, outside reflection

reflections when looking at screen

workstation?

1.
2

[ No

" Yes

7

a. How comfortable Is the chalr at your

workstation?

1. [ Reasonably comfortable

2. [ Somewhat uncomfortable

3. [J Veryuncomfontable

4. [ Don't have one spechfic
chalr

b. Is your chalr easlly adjustable?
. O No
2 [ Yes
38 [J Notadjustable

How comfortable Is the current set-up of your
desk or work table (that Is, height and general
arrangement of the table, chair, and equipment

you work with)?

1. [0 Reasonably comfortable
2. [J Somewhat uncomfortable
3. [ Veryuncomfortable

4. [J DonYhave one specific desk or
work table

8. During the LAST YEAR, how many times
per week did you go outdoors, weather
permitting, during work hours (for lunch,

break, or other reasons)?

. [Gar]

____time(s) per week—+| H 2er0, goto Q.10

b. How many of these times did you go
outdoors primarily to get some fresh air?

____time(s) per week for fresh ake

13



NOTE: The next four questions concern the overall
physical environment at your workstation,
that Is, the alr quality, temperature, light,
nolse, odor, etc.

10. During the LAST WEEK, how satisfied were you
with the physical environment at your workstation?

1. [J Verysatisfied

2. [J Somewhat satisfied
3. [J Nottoo satlsfled
4. [ Notatal satisfied

11. During the LAST YEAR, how satisfied were you
with the overall physical environment at your

workstation?

1. [J Verysatisfied

2. [J Somewhat satisfied
3. [J Nottoo satisfled
4. [J Notatafl satisfled

14

12. During the LAST YEAR, has the overall physical
environment In the vicinity of your workstation:

1. [J improved
2. [J becomeworse
3. [J stayedthe same

13. During a typlcal work day, does the overali
physical environment in the vicinity of your
workstation:

t. [J improve during the day
2. [ become worse during the day
3. [0 staythesame



PART IV. CHARACTERISTICS OF YOUR JOB

This section asks you to describe your job in terms

of specific qualities. In order to galn a better under-
standing of your work environment, we would like to
know how you feel about your job situation. As stated
before, your responses will be kept confidentlal.

1. We would like you to think about the TYPE OF
WORK YOU DO IN YOUR JOB. (Check one box
for each statement)

8. Allln all, how satisfied are you with your
Job?
. O Very satisfied
2. [ Somewhat satisfied
3. [J Nottoo satisfled
4. [J Notatah satisfied

b. Knowing what you know now, if you had
to decide again whether to take the job
you now have, what would you decide?

Would you...
1. [ Decide without heshtation to take the
same Job

2. [0 Have some second thoughts
3. [J Declde definltely not to take the same
Job

¢. Hyou were free right now to go Into any type
of job you wanted, what would your choice
be? Would you...
1. [0 Trake the same job
2 [J Take adifferent job
3. [J Notwanttowork

d. fafriend of yours told you he/she was
Interested In working In a job like yours,
what would you tell hinvher? Would you...

1. O Strongly recommend Rk
2. [J Have doubts about recommending k
3. [ Adviseagainst

2. How satisfied are you with your salary?

1. [J Verysatisfied

2 [J Somewhat satisfied
3. [J Nottoo satisfied
4. [J Notatan satisfled

3. How satisfied are you with your opportunity
for advancement at EPA?

1. [ Verysatisfied

2 [ Somewhat satisfied
8. [ Nottoo satisfied
4. [ Notatal satisfied

1§



4

Conflicts can occur In any Job. For example,
someone may ask you to do work in a way which
Is ditferent from what you think Is best, or you
may find that it Is di’cult to satisfy everyone.
HOW OFTEN do you face problems In your work
like the ones listed below? {Check one bax for

each statement)

S. The next series of questions asks HOW MUCH
influence you now have in each of several areas
at work. By Influence we mean the degree to
which you control what s done by others and
have freedom to determine what you do yourself.
(Check one box for each question)

LY OFTEN

16

b.

Persons equalin

rank and authority

over you ask you

to do things which
conflict. .cceveeccnnces

People in a good
posttion to see if

you do what they

ask give you things

to do which conflict

with one anothef. ......

People whose

requests should

be met glve you

things which

conflict with

other work you
havet0do. ...coceevee

. .VERY OFTEN

5 A MODERATE AMOUNT,

Y
2

Influence do

you have over

the amount of

work youdo? ......

b. How much
influence do
you have over
the avalilability
of materials
you need to
do your work? .....

¢. Howmuchdo
you influence
the policies
and procedures
In your work
Group? cececccenes

d. How much
influence do
you have over
the arrangement
of furniture and
other work equip-
ment st your
workstation? ......




8. The next serles of questions asks HOW OFTEN
certaln things happen at your job. (Check one
box for each question)

FAIRLY OFTEN
S22

a. Howoftendoes
your job require
you to work
veryfast? ....ov0es

b. How often does
your job require
you to work
veryhard? ........

¢. How often does
your job leave
you with little
time to get
things done? ......

d. Howoftenls
there 8 great
deal to be
doNe? .cveverssnnss

e. How ofien does
your job let you
use the skilis
and knowledge
you leamned In
sChoOl? ceveceseses

. Howoflenasre
you given 8
chance to do

e R PR VERY OFTEN %

the things you
dobem’....“t.'

TR P e R

NALLY
- RARELY %1

How often can

you use the

skills from

your previous
experience and
tralning? .....c...

How often are

you clear on

what your job
responsibilities

8r8? ccceencccnnne

How ofien can

you predict

what others

will expect

of you on the

’ob? 00 0000 EHSEONDS

How much of

the time are

your work

objectives well
deﬁnm.n..‘l.l..

How often are

you clear about
what others

expect of you

onthe job? .....ss

ML N K 4 2 3
AR R

<

R
(el

7
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In order 1o better understand your responsibllities
outside your normal working day, the next serles
of questions deals with other significant aspects
of your life. (Check “no”or “yes" for each question)

No Yes
1 2

Do you have children
‘ghome?'OOOICQOQOOQO.. D D

b. Do you have msjor
responsibllity for
childcare duties? ........ [J 0

¢. Do you have major
responsibility for
housecleaning duties? .... [ O

d. Do you have major
responsibility for the
care of an elderly or
disabled person ona
regularbasis? ........... O O

e. Are you taking courses
for credit toward 8
degreeoradiploma? ..... [ [

f. Do you have a regular
commitment of five
hours or more per week,
pald or unpsid, outside
of this job? (Include
volunteer work, charitable
work, secondjobetc) ..... [J O




PART V. CONCLUDING QUESTIONS

This section concludes this survey. Your answers
to these questions, like your answers 1o the previous
questions, will be kept confidentlal. This Information

Is needed for statistical purposes.

1. What day of the week did you complete this
survey?

1. [0 Monday

2. [ Tuesday

3. [ Wednesday

4. [J Thursday

5. [ Frday

2. Which of the following best describes your current
living and financlal amangements?

1. [J Uvealone, sole provider of rent/morigage,
utilities, food, and other living expenses.
2 (]

Live alone, but recelve assistance from
one or more others In paying rent/mortgage,
utilities, food, and other Iiving expenses.

3. [0 Livewith one or more other persons, but
sole provider of ren/mortgage, utlities,
food, and other fiving expenses. '

Live with one or more other persons who
help to pay rent/mortgage, utllities, food,
and other Iiving expenses.

« O

3. What s the highest grade you completed in
school?

1. “[J shgradeorless

2. [ soth, 10th, or 11th grade

3. [0 Highschool graduate

4. [ 2 years of college or Assoclate Degree
5. [ Bachelor’s or technical degree

6. [ Some graduate work

7. [ Graduate or professional degree

What Is your pay plan and grade (e.g.,
GS-5, GM-14, SES-2, WG-2, etc.)?

‘. ..

b. Which of the following best describes your
job duties and responsibllities? (if more than
one applles, check the ONE bax for the Job
dutles on which you spend the most time.)

1. [J Manageral (such as administrator,
manager, etc.)

2. [J Professlonal (such as engineer,
sclentist, lawyer, etc.)

3. [J Technical (such as techniclan,
programmer, elc.)

4. [J Administrative Support (such as
clerical, computer operator, etc.)

§. [ Service (such as health services,
food preparation, jankorial, etc.)

6. [J Craftsman (such as mechanic,
repalret, etc.)

7. [0 Operator or laborer

8 [ Other (spechy)

The following Information Is needed so that your
workstation can be located within this bullding. This
Is necessary so that we can relate your responses to
the alr measurements that will be taken In a few weeks.
As with the rest of the questions in this survey, this
information will be kept confidential. Please tefl us:

8. a. Yourroom number

b. Your workstation telephone number (your
direct or private number.)

19



6. Is there anything else you would llke 10 tell us about environmental or health matiers in'this bullding?
If so, please use this space provided for that purpose.

Please put your completed questionnaire In the return envelope provided. Seal it and take i to one of the
return boxes located near the elevators and building exits.

PLEASE READ THE NEXT PAGE



In a few weeks we plan to conduct alr measurements in this building.
At that time people whose workstations are close o the air
measurement locations will be asked a few additional questions. You

may be recontacted at that time.

Thank you very much for your time and patience In filling out this
questionnalre.
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INDOOR AIR QUALITY AND WORK ENVIRONMENT
FOLLOWUP SURVEY

EPA HEADQUARTERS

Measurements of a variety of environmental conditions are belng taken In your work area
throughout the day TODAY. To help determine how these measurements relate 1o your comfort
and health, please complete the attached questionnaire. Your participation In this part of the

evaluation of this bullding Is, of course, voluntary,

Your completed questionnaire will be collected by and analyzed by Westat and Yale Investigators
and WILL NOT BE SEEN BY EPA MANAGEMENT OR UNION REPRESENTATIVES.

So that we may combine your responses to this questionnaire with the questionnaire distributed
three weeks ago, we need you fo print your name below. As soon as we have maiched your
questionnaires, we will remove this cover sheet and save this questionnalre without your name
on L At that time, we will also remove your name from the final combined data file.

YOUR FULL NAME:
(please print) FIRST MIDDLE LAST

Please complete this questionnalre even i you did not complete the questionnalre distributed
previously.

After you complete this questionnaire, please place It in the attached envelope and seal t. A
study Investigator will coffect it from you.

THANK YOU FOR YOUR PARTICIPATION IN THIS SURVEY.




INDOOR AIR QUALITY AND
WORK ENVIRONMENT STUDY

I.  Your answers to the following questions will allow
8 better interpretation of the environmental
measurements taken TODAY In the area around

your workstation.

1.

Did you complete and retum the yellow-
covered Indoor Alr Quality and Work Environ-
ment questionnalre distributed during the
weeks of February 13 and 21, 19897

1. [0 No
2 [J Yes

Have you been In this building at least 4 hours
yet TODAY?

1. O No
2 [ Yes

How many hours (to the nearest 1/2 hour) have

you spent at your worksiation TODAY? (Enter
0 I you have not been at your workstation today.)

hours this moming (before 12:00 noon)

hours this afternoon (between 12:00
noon and time you complete this
questionnalre)

Since you arrived at work TODAY, have you
gone outside (for lunch, break, or other
reason)?

. O N
2 [ Yes

7.

How many hours (o the nearest 1/2 hour)
have you spent TODAY working at a photo-
copy machine?

hours

How many hours (to the nearest 1/2 hour)
have you spent TODAY working at s video
display terminal?

hours

During the day TODAY, have you or anyone
else performed any of the following activities
at or near your workstation? (Check "no®or
‘Yes" for each item.)

No Yes
1 2
a Smoked tobaceo ...... O 04
b. Used a humidifler . ..... O O
¢. Used a dleanser, glue,
white out, or other
strong-smelling
chemical ............. J 0O
d. Used a computer or
word processor ....... [J (O
6. Usedaprdnter......... (0 O



For the following, please check

the response that best describes your
work environment TODAY ...

(Please check one box for thls morning

and one box for this afternoon.)

“«m,‘\s»w»/» aCavetae oy e e

.Has the AIR MOVEMENT be

This MORNING

This AFTERNOON

2. Has the TEMPERATURE been:

e martduiercoEont Siencd

-3, Hasthe HUMIDITY beer

4. Has the NOISE LEVEL been:

s

STUFFY?

Rt atatd

<45

s. Has the alr bew TOO

>,
-
-

6. Has your work area been
TOO DUSTY?

. O No— G007 ]

2. [J Yes

(J toofoud
2. [J tooquiet
3 [ Justright

Would you like to adjust any of the above conditions?

b. It yes, which condition(s) would you adjust?




Have you noticed any of these types of ODORS at
your workstation TODAY? (Check one box for each

ftem.)

b. Cosmetics, such as

h.  Odors from new

QS INE I AT T OO TORR

J}  Odors froma photo-

rubber cement, D D

n.  Odors from cleaning
of carpets, drapes, or
other fumishings .......... O O

p. Other unpleasant
odors (describe) .......... 1 (O

How would you judge the overall alr quality in
this bullding TODAY?

1. [J Excellont
2. [J Good
3. [] Far
4. [ Poor



1. Have you experienced any of the following
symptoms while at work in this building
TODAY? (For each symptom, answer
*no" or 'yes." If your response Is "no,"
go down to the next symptom.)

IF YES, when did thls symptom begin?

BEFORE THIS THIS
ARRIVING MORNING AFTERNOON
AT WORK AT WORK AT WORK

Z Mwswmywww

9. wheezing or whlstﬂng inch

hﬂ shmne“o'wm LI N BN R B N B N

eﬂ L

T
L e

k. dry,!tchfng,ortearingeyn.........
L suelm‘nwey” so00OOPOOENOEROSIOSSS

°! wethro‘tl.'..l..‘..'..!.......

8. sleepiness or drowsiness ....ccevee

A T

L chm. 209009000000 00008B08¢PRSEBOGEOOY

ARt

by AOJCQ?:“.‘\&Q
SO, AR TEN

ach!na musdes orlolrxu»?.;”“. .

w. problems with contactfenses .......

aa. tenslor. OF NEIVOUSNess secosccconss

ee. pain or stifiness In lower badt coscas
. pain or numbness In shoulder/neck ..
9g. pain or numbness in hands or wrists .

p. hoamne“ XXX EEREEEZ RS R R AN B BN J

x dﬁﬂcuny rememberlng thlngc cecanss

bb. dMﬂcultyconcentratmo




V. The quality of indoor air and other
working conditions may Influence the
way a person feels. For each of the
following, please indicate how you
have been feeling TODAY. (Check
one box for each ftem.)

P P PP N I 20 3.0 «.d s.(J
. BCUVE ...iirnnaeincnerieiininnen 1. 20 aD 4.[_‘_'} 5.0J

AR AN e ] 2 % “ ;’6 X

AR N R R NN KRN

‘ we‘qC.....l...‘.l.....l..l.l‘.

L "m .’.‘.......l...'..".l....’

" wgo(ou. EEEEEEEEENE NN E NN N A NN RN
‘ bush“ EXXEEEER RN NN NN AR ENNENN]

V. Whattime Is i now?
PM

Ll
A
—— G————

Thank you for your time and patience in filling out this questionnaire. Your answers {
tike the previous questionnalre, will be kept confidential. 8 10 this questionnalrs,
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Q1&Q2 Q2 Q18Q2 Q2
VARIABLE VALUE FREQUENCY FREQUENCY PERCENT PERCENT

QIl: Completed ques-
tionnaire 1.

No 7 110 1.8 21.7
Yes 374 396 98.2 78.3
381 506
QI2: 4+ hours in
building today.
No 48 61 12.5 11.9
Yes 335 453 87.5 88.1
383 514
QI3A: AM hours at
workstation
0.0 21 29 5.5 5.6
0.5 5 8 1.3 1.6
1.0 24 27 6.2 5.2
1.5 5 10 1.3 1.9
2.0 56 69 14.6 13.4
2.5 20 23 5.2 4.5
3.0 86 116 22.4 22.5
3.5 32 46 8.3 8.9
4.0 85 113 22.1 21.9
4.5 15 22 3.9 4.3
5.0 31 44 8.1 8.5
5.5 2 4 0.5 0.8
6.0 1 2 0.3 0.4
7.0 0 1 0.0 0.2
8.0 1 1 0.3 0.2
384 515
QI3B: PM hours at
workstation.
0.0 118 161 30.7 31.3
0.5 12 23 3.1 4.5
0.7 1 1 0.3 0.2
1.0 86 105 22.4 20.4
1.2 1 1 0.3 0.2
1.5 24 33 6.2 6.4
2.0 79 96 20.6 18.6
2.5 17 24 4.4 4.7
3.0 24 36 6.2 7.0
3.2 0 1 0.0 0.2
3.5 7 7 1.8 1.4
4.0 14 18 3.6 3.5
4.5 0 2 0.0 0.4
5.0 1 5 0.3 1.0
5.5 0 1 0.0 0.2
7.0 0 1 0.0 0.2
384 515



Q18Q2 Q2 Q1&Q2 02
VARIABLE ~ VALUE  FREQUENCY  FREQUENCY  PERCENT  PERCENT

QI4: Gone outside.

No 147 203 38.5 39.7
Yes 235 308 61.5 60.3
382 511

QI5: Hours at photo-
copier,

0.0 280 377 72.9 73.2
0.1 0 1 0.0 0.2
0.2 5 8 1.3 1.6
0.5 79 97 20.6 18.8
1.0 12 22 3.1 4.3
1.5 0 1 0.0 0.2
2.0 5 6 1.3 1.2
3.5 1 1 0.3 0.2
5.0 1 1 0.3 0.2
6.0 1 1 0.3 0.2
384 515
QI6: Hours at VODT.
0.0 142 210 37.0 40.8
0.2 1 1 0.3 0.2
0.5 60 70 15.6 13.6
1.0 57 67 14.8 13.0
1.5 11 16 2.9 3.1
2.0 46 55 12.0 10.7
2.5 8 8 2.1 1.6
3.0 17 25 4.4 4.9
3.5 4 5 1.0 1.0
4.0 11 19 2.9 3.7
4.5 5 6 1.3 1.2
5.0 9 13 2.3 2.5
5.5 3 3 0.8 0.6
6.0 5 11 1.3 2.1
6.5 1 2 0.3 0.4
7.0 4 4 1.0 0.8
384 515
QI7A: Exposed to smoke.
No 374 498 97.4 96.7
Yes 10 17 2.6 3.3
384 515
QI78: Used humidifier.
No 372 502 96.9 97.5
Yes 12 13 3.1 2.5
384 515



Q1&Q2 Q2 Q18Q2 Q2
VARIABLE VALUE  FREQUENCY FREQUENCY PERCENT PERCENT
QI7C: Used chemicals.
No 348 461 90.6 89.5
Yes 36 54 9.4 10.5
384 515
QI7D: Used computer/
WP.
No 66 101 17.2 19.6
Yes 318 414 82.8 80.4
384 515
QI7E: Used printer.
No 143 203 37.2 39.4
Yes 241 312 62.8 60.6
384 515
The following questions relate to perceived thermal comfort.
QII1A: AM air
movement.
Too much 42 56 11. 11.6
Too little 134 186 36.7 38.4
Okay 189 242 51.8 50.0
365 484
QI11B: PM air
movement.
Too much 32 44 10.7 10.9
Too little 117 159 39.0 39.6
Okay 151 199 50.3 49.5
300 402
QII2A: AM temperature.
Too hot 55 78 14.9 15.9
Too cold 102 137 27.6 27.8
Okay 212 277 57.5 56.3
369 492
QII2B: PM temperature.
Too hot 50 n 16.4 17.5
Too cold 64 90 21.0 22.2
Okay 191 244 62.6 60.2
305 405



Q18Q2 Q2 Q1&Q2 Q2
VARIABLE ~ VALUE  FREQUENCY  FREQUENCY  PERCENT  PERCENT

QII3A: AM humidity.

Too humid 15 18 4.1 3.7
Too dry 155 217 42.3 44.8
Okay 196 249 53.6 51.4
366 484
QII13B: PM humiditﬁ.
Too humid 13 15 4.3 3.7
To dry 133 185 44.0 46.2
Okay 156 200 51.7 50.0
302 400
QII4A: AM noise level.
Too Toud 105 146 28.6 29.9
Too quiet 9 9 2.5 1.8
Okay 253 334 68.9 68.3
367 489
QI14B: PM noise level.
Too loud 85 115 28.1 28.5
Too quiet 9 11 3.0 2.7
Okay 209 278 69.0 68.8
303 404
QII5A: AM air too
stuffy.
No 225 289 60.6 58.5
Yes 146 205 39.4 41.5
371 494
QII5B: PM air too
stuffy.
No 184 235 59.7 57.2
Yes 124 176 40.3 42.8
308 411
QII6A: AM too dusty.
No 279 362 75.4 73.7
Yes 91 129 24.6 26.3
370 491
QI16B: PM too dusty.
No 232 303 76.1 74.8
Yes 73 102 23.9 25.2
305 405



Q18Q2 Q2 Q18&Q2 Q2
VARIABLE VALUE FREQUENCY FREQUENCY PERCENT PERCENT

QII7A: Like to adjust
work environment

conditions.
No 103 135 28.7 28.4
Yes 256 341 71.3 71.6
359 476
QII7B_1: Like to adjust
air movement.
No 249 347 69.4 72.9
Yes 110 129 30.6 27.1
359 476
QII78_2: Like to adjust
temperature.
No 243 338 67.7 71.0
Yes 116 138 32.3 29.0
359 476
QII7B 3: Like to adjust
humidity.
No 271 375 75.5 78.8
Yes 88 101 24.5 21.2
359 476
QI178_4: Like to adjust
noise level. )
No 309 416 86.1 87.4
Yes 50 60 13.9 12.6
359 476
QI17B_5: Like to adjust
air stuffiness.
No 308 413 85.8 86.8
Yes 51 63 14.2 13.2
359 476
QII7B_6: Like to adjust
dustiness.
No 329 442 91.6 92.9
Yes 30 34 8.4 7.1
359 476



The following questions ask whether certain types of odors were noticed.

Q14Q2 Q2 Q1&Q2 Q2
VARIABLE  VALUE  FREQUENCY  FREQUENCY  PERCENT  PERCENT

QII8A: Body.

No 371 498 96.6 96.7
Yes 13 17 3.4 3.3
384 515
QII88B: Cosmetics.
No 310 414 80.7 80.4
Yes 74 101 19.3 19.6
384 515
QII8C: Tobacco smoke.
No 374 502 97.4 97.5
Yes 10 13 2.6 2.5
384 515
QI18D: Fishy.
No 377 504 98.2 97.9
Yes 7 11 1.8 2.1
384 515
QI18E: Other foods.
No 289 382 75.3 74.2
Yes 95 133 24.7 25.8
384 515
QI18F: Musty/damp.
No 370 496 96.4 96.3
Yes 14 19 3.6 3.7
" 384 515
QI18G: New carpet.
No 377 505 08.2 08.1
Yes 7 10 1.8 1.9
T 515
QII8H: New drapes.
No 383 514 99.7 99.8
Yes 1 1 0.3 0.2
384 515

C-6



VARIABLE
QI181: Diesel/engine

exhaust.

QI18J: Photocopying

No
Yes

machine.

No
Yes

QII8K: Printing
processing.

QII8L:

QII8M:

QII8N:

QI180:

QI18P:

No
Yes

Chemicals.
No
Yes

Pesticides.

No
Yes

Cleaning.
No
Yes

Paint.

Other.
No
Yes

VALUE

Q1&Q2

FREQUENCY

Q2

FREQUENCY

Q18&Q2
PERCENT

Q2
PERCENT



Q18Q2 Q2 Q18Q2 Q2
VARIABLE VALUE FREQUENCY FREQUENCY PERCENT PERCENT

QI19: Overall air

quality.
Excel. 14 17 3.8 3.5
Good 148 184 40.3 37.6
Fair 164 227 44,7 46.4
Poor 41 61 11.2 12.5
367 489

Health Symptoms

The following questions ask (1) whether a particular health symptom
was experienced on the day of monitoring (no/yes) and (2) when the
symptom began: 1=prior to work; 2=in the morning at work; 3=in the
afternoon at work.

QIIIAl: Headache.

No 301 387 78.4 75.1
Yes 83 128 21.6 24.9
384 515
QI11A2: Headache
started.
NA 301 387 78.4 75.1
1 12 18 3.1 3.5
2 46 77 12.0 15.0
3 25 33 6.5 6.4
384 515
QI1IB1: Nausea:
No 367 486 95.6 94.4
Yes 17 29 4.4 5.6
384 515
QIIIB2: Nausea
started.
NA 367 486 95.6 94.4
1 5 7 1.3 1.4
2 8 15 2.1 2.9
3 4 7 1.0 1.4
384 515

c-8



VARIABLE VALUE

QITIC1: Runny nose.
No
Yes

QI11C2: Runny nose
started.
NA

1
2
3

QITID1: Stuffy nose.

No
Yes

QIIID2: Stuffy nose
started.
NA

1
2
3

QITIEl: Sneezing.
No
Yes

QII1E2: Sneezing
started.
NA

Q1&Q2
FREQUENCY

Q2
FREQUENCY
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Ql&Q2 Q@ - Q1&Q2 Q2
VARIABLE  VALUE FREQUENCY FREQUENC PERCENT PERCENT

-tQITIF1: Cough.

No 324 432 84.4 83.9
Yes 60 83 15.6 16.1
384 515
QI1IF2: Cough started.
NA 324 432 84.4 83.9
1 30 40 7.8 7.8
2 26 37 6.8 7.2
3 4 6 1.0 1.2
384 515
QITIG1: Wheezing.
No 366 491 95.3 95.3
Yes 1§ 24. 4.7 4.7
384 515
QII1G2: Wheezing
started.
NA 366 491 95.3 95.3
l 9 .“. 12 2.3 203
2 8 9 2.1 1.7
3 1 3 0.3 0.6
384 515
QIIIH1: Shortness of
breath.
NO 358 + - 480 9302 9312
Yes 26 : 35 6.8. 6.8
384 515
QII1IH2: Shortness of
breath started.
1 8-~ 11 2.1 2.1
2 14 ¢ 17 3.6 3.3
3 § 7 1.0 1.4
384 515
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Q1&Q2
VARIABLE VALUE FREQUENCY

QIIII1: Chest tightness.
No
Yes

QIIII2: Chest tightness
started.
NA

1
3

QII1J1: Burning lungs.
No

Yes

---------

QI11J2: Burning lungs
started.

QIIIK1: Dry eyes.
No
Yes

.........

QIIIK2: Dry eyes
started.

357
27

Q2

FREQUENCY

481
34
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Q18Q2 Q2 Q1&Q2 Q2
VARIABLE ~ VALUE  FREQUENCY  FREQUENCY  PERCENT  PERCENT

QIIIL]: Sore eyes.

No 279 376 72.7 73.0
Yes 105 139 27.3 27.0
384 515
QIIIL2:Sore eyes
started.
NA 279 376 72.7 73.0
1 16 17 4.2 3.3
2 59 81 15.4 15.7
3 30 41 1.8 8.0
384 515
QITIM1: Blurry vision.
No 359 477 93.5 92.6
Yes 25 38 6.5 7.4
384 515
QI1IM2: Blurry vision
started.
NA 359 477 93.5 92.6
1 7 9 1.8 1.7
2 14 24 3.6 4.7
3 4 5 1.0 1.0
384 515
QIIIN1: Burning eyes.
No 306 416 79.7 80.8
Yes 78 99 20.3 19.2
384 515
QITIN2: Burning eyes
started.
NA 306 416 79.7 80.8
1 11 15 2.9 2.9
2 48 59 12.5 11.5
3 19 25 4.9 4.9
384 515
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Q18Q2 Q2 Q18Q2 Q2
VARIABLE  VALUE  FREQUENCY  FREQUENCY  PERCENT  PERCENT

QI1I01: Sore throat.

No 345 456 89.8 88.5
Yes 39 59 10.2 11.5
384 515
QII102: Sore throat
started.
NA 345 456 89.8 88.5
1 19 28 4.9 5.4
2 11 20 2.9 3.9
3 9 11 2.3 2.1
384 515
QIIIP1: Hoarseness.
No 353 469 91.9 91.1
Yes 31 46 8.1 8.9
384 515
QIIIP2: Hoarseness
started.
NA 353 469 91.9 91.1
1 14 18 3.6 3.5
2 14 25 3.6 4.9
3 3 3 0.8 0.6
384 515
QIIIQ1: Dry throat.
No 278 368 72.4 71.5
Yes 106 147 27.6 28.5
384 515
QI11Q2: Dry throat
started.
NA 278 368 72.4 71.5
1 26 33 6.8 6.4
2 57 82 14.8 15.9
3 23 32 6.0 6.2
384 515
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Q18&Q2

VARIABLE VALUE FREQUENCY

QITIR1: Fatigue.

No 314
Yes 70
384
QIIIR2: Fatigue started.
NA 314
1 13
2 34
3 23
384
QIIISY: Sleepiness.
No 287
Yes 97
384
QIIIS2: Sleepiness
started.
NA 287
1 14
2 44
3 39
384
QIIIT1: Chills.
No 344
Yes 40
384
QIIIT2: Chills strated.
NA 344
1 8
2 26
3 6
384
QIIIUl: Fever.
No 381
Yes 3
384
QIIIU2: Fever started.
NA 381
1 2
2 0
3 1
384

Q2
FREQUENCY
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PERCENT
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Q1&Q2 Q2 Q18&Q2 Q2
VARIABLE VALUE  FREQUENCY FREQUENCY PERCENT  PERCENT

QIIIV1: Aching

muscles.
No 338 455 88.0 88.3
Yes 46 60 12.0 1.7
384 515
QIIlIV2: Aching
muscles started.
NA 338 455 88.0 88.3
1 25 31 6.5 6.0
2 15 21 3.9 4.1
3 6 8 1.6 1.6
384 515
QIIIwW1*: Problem with
contact lenses.
No 57 57 67.9 67.9
Yes 27 27 32.1 32.1
84 84
QI1IW2*: Problem with
contact lenses started.
NA 57 57 67.9 67.9
1 2 2 2.4 2.4
2 21 21 25.0 25.0
3 4 4 4.8 4.8
84 84
QI1IX1: Difficulty
remembering.
No 365 485 95.1 94.2
Yes 19 30 4.9 5.8
384 515
QITIX2: Difficulty
remembering started.
NA 365 485 95.1 94.2
1 3 6 0.8 1.2
2 10 14 2.6 2.7
3 6 10 1.6 1.9
384 515

* Dpefined for wearers of contact lenses.
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VARIABLE VALUE

QIIIY1: Dizziness.
No
Yes

QIIIY2: Dizziness
started.

NA

1

2

3

QI11Z1: Depressed.
No
Yes

QI11Z2: Depression
started.

QIIIAALl: Tension.
No
Yes

QIIIAA2: Tension
started.

Q1&Q2
FREQUENCY

357
27

.........

Q2
FREQUENCY

C-16

Q1&Q2
PERCENT

Q2
PERCENT



Ql&Q2 Q2 Q1&Q2 Q2
VARIABLE VALUE FREQUENCY FREQUENCY PERCENT PERCENT

QITIBB1: Difficulty
concentrating.

No 319 434 83.1 84.3
Yes 65 81 16.9 15.7
384 515
QITIBB2: Difficulty
concentrating started.
NA 319 434 83.1 84.3
1 6 8 1.6 1.6
2 48 59 12.5 11.5
3 11 14 2.9 2.7
384 515
QITICC1: Dry skin.
No 298 400 77.6 17.7
Yes 86 115 22.4 22.3
384 515
QITICC2: Dry skin
started.
NA 298 400 77.6 17.7
1 40 58 10.4 11.3
2 35 44 9.1 8.5
3 11 13 2.9 2.5
384 515
QI1IDD1: Pain upper i
back. !
No 341 460 88.8 89.3
Yes 43 55 11.2 10.7
384 515
QI110D2: Pain upper S
back started.
NA 341 460 88.8 89.3
1 9 13 2.3 2.5
2 20 23 5.2 4.5
3 14 19 3.6 3.7
384 515
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Q1&Q2

VARIABLE VALUE FREQUENCY

QITIEE1l: Pain lower

back.
No 327
Yes 57
384

QIIIEE2: Pain lower
back started.

NA 327
1 19
2 29
3 9
384
QITIFF1: Pain shoulder/
neck.
No 333
Yes 51
384

QIIIFF2: Pain shoulder/
neck started.

NA 333
1 17
2 23
3 11
384
QIIIGGl: Pain hands or
wrists.
No 364
Yes 20
384

QITIGG2: Pain hands or
wrists started.

NA 364
1 12
2 7
3 1

384

Q2
FREQUENCY
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The following questions ask for ratings of feelings:
2=a little; 3=moderately; 4=quite a lot; S=extremely.

1=not at all;

Q1&Q2 Q2 Q18Q2
VARIABLE VALUE FREQUENCY FREQUENCY PERCENT

QIVA: Worn out.

1 156 215 41.9
2 128 171 34.4
3 56 73 15.1
4 24 28 6.5
5 8 9 2.2
372 496
QIVB: Listless.
1 237 322 66.8
2 73 96 20.6
3 35 45 9.9
4 9 11 2.5
5 1 1 0.3
355 475
QIVC: Lively.
1 75 94 20.4
2 79 105 21.5
3 164 221 44.6
4 47 63 12.8
5 3 5 0.8
368 488
OIVD: Active.
1 61 76 16.4
2 66 87 17.8
3 170 232 45.8
4 64 81 17.3
5 10 14 2.7
371 490
QIVE: On edge.
1 240 327 64.7
2 77 97 20.8
3 36 47 9.7
4 11 13 3.0
5 7 9 1.9
371 493
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Q18Q2 Q2 Q1&Q2 Q2
VARIABLE VALUE FREQUENCY FREQUENCY PERCENT PERCENT

QIVF: Shaky.
1 322 425 87.3 86.7
2 34 43 9.2 8.8
3 10 17 2.7 3.5
4 0 1 0.0 0.2
5 3 4 0.8 0.8
369 490
QIVG: Energetic.
1 83 111 22.4 22.6
2 15 97 20.3 19.7
3 163 221 44.1 44.9
4 43 56 11.6 11.4
5 6 7 1.6 1.4
370 492
QIVH: Tense.
1 204 277 55.4 56.5
2 100 130 27.2 26.5
3 40 52 10.9 10.6
4 19 24 5.2 4.9
5 5 7 1.4 1.4
368 490
QIVI: Relaxed.
1 85 109 23.0 22.2
2 83 113 22.4 23.0
3 155 206 41.9 41.9
4 35 51 9.5 10.4
5 12 13 3.2 2.6
370 492
QIVJ: Uneasy.
1 252 338 68.7 69.4
2 77 100 21.0 20.5
3 25 34 6.8 7.0
4 7 8 1.9 1.6
5 6 7 1.6 1.4
367 487
QIVK: Restless. i
1 242 317 65.8 65.1
2 70 98 19.0 20.1
3 41 51 11.1 10.5
4 11 16 3.0 3.3
5 4 5 1.1 1.0
368 487



Q18Q2 Q2 Q1&Q2 Q2
VARIABLE VALUE = FREQUENCY FREQUENCY PERCENT PERCENT

QIVL: Fatigues.

1 175 232 47.6 47.7
2 122 170 33.2 35.0
3 38 44 10.3 9.1
4 25 31 6.8 6.4
5 8 9 2.2 1.9
368 486
QIVM: Nervous.
1 269 361 72.9 73.8
2 72 87 19.5 17.8
3 20 32 5.4 6.5
4 3 4 0.8 0.8
5 5 5 1.4 1.0
369 489
QIVN: Cheerful.
1 61 82 16.5 16.8
2 67 91 18.1 18.6
3 172 226 46.5 46.2
4 54 73 14.6 14.9
5 16 17 4.3 3.5
370 489
QIVO: Exhausted.
1 211 286 57.2 58.4
2 106 133 28.7 27.1
3 29 41 7.9 8.4
4 15 21 4.1 4.3
5 8 9 2.2 1.8
369 490
QIVP: Anxious.
1 227 311 61.7 63.6
2 99 122 26.9 24.9
3 24 34 6.5 7.0
§ 14 16 3.8 3.3
5 4 6 1.1 1.2
368 489
QIvVQ: Sluggish.
1 200 271 54.1 55.2
2 112 144 30.3 29.3
3 41 50 11.1 10.2
4 * 9 16 2.4 3.3
5 8 10 2.2 2.0
370 491



Q18Q2 Q2 Q18Q2 Q2
VARIABLE ~ VALUE  FREQUENCY  FREQUENCY  PERCENT  PERCENT

QIVR: Panicky.

1 337 439 91.8 90.1
2 17 26 4,6 5.3
3 8 16 2.2 3.3
4 2 2 0.5 0.4
5 3 4 0.8 0.8
367 487
QIVS: Weary.
1 208 284 56.5 58.1
2 113 142 30.7 29.0
3 27 37 7.3 7.6
4 13 19 3.5 3.9
5 7 7 1.9 1.4
368 489
QIVT: Alert.
1 59 75 16.1 15.4
2 51 68 13.9 14.0
3 169 223 46.0 45.9
4 71 97 19.3 20.0
5 17 23 4.6 4.7
367 486
QIvu: Full of pep.
1 102 133 27.6 27.1
2 82 110 22.2 22.4
3 149 197 40.3 40.1
4 31 43 8.4 8.8
5 6 8 1.6 1.6
370 491
QIVV: Carefree.
1 163 205 44.5 42.4
2 75 108 20.5 22.4
3 101 136 27.6 28.2
4 17 21 4.6 4.3
5 10 13 2.7 2.7
366 483
QIVW: Vigorous.
1 110 148 29.8 30.2
2 76 102 20.6 20.8
3 148 193 40.1 39.4
4 26 35 7.0 7.1
5 9 12 2.4 2.4
369 490



Q1&Q2 Q2 Q18&Q2 Q2
VARIABLE VALUE = FREQUENCY FREQUENCY PERCENT PERCENT

QIVX: Bushed.

1 183 256 49.7 52.4
2 127 160 34.5 32.7
3 33 40 9.0 8.2
4 14 19 3.8 3.9
5 11 14 3.0 2.9
368 489
V: Time of da m).

g yl(p 4 115 22.4 23.3
2 136 167 36.3 33.8
3 60 79 16.0 16.0
4 9 13 2.4 2.6
5 1 1 0.3 0.2
9 1 1 0.3 0.2

10 12 14 3.2 2.8

11 33 43 8.8 8.7

12 36 58 9.6 11.7

14 3 3 0.8 0.6
375 494

FATIGUE 7 low 98 135 26.5 27.5

SCALE 8 33 45 8.9 9.2
9 27 36 7.3 7.3

10 23 33 6.2 6.7
11 29 38 7.8 7.7
12 36 44 9.7 9.0
13 18 26 4.9 5.3
14 24 27 6.5 5.5
15 16 22 4.3 4.5
16 7 12 1.9 2.4
17 7 8 1.9 1.6
18 7 9 1.9 1.8
19 5 5 1.4 1.0
20 8 9 2.2 1.8
21 7 10 1.9 2.0
22 1 2 0.3 0.4
23 2 4 0.5 0.8
24 2 3 0.5 0.6
25 3 3 0.8 0.6
26 2 2 0.5 0.4
27 2 3 0.5 0.6
28 4 5 1.1 1.0
29 1 1 0.3 0.2
30 2 2 0.5 0.4
3l 1 1 0.3 0.2
32 1 2 0.3 0.4
33 2 2 0.5 0.4
35 high 2 2 0.5 0.4
370 491



Q18Q2 Q2 Q1&Q2 Q2
VARIABLE ~ VALUE  FREQUENCY  FREQUENCY  PERCENT  PERCENT

VIGOR 8 low 20 25 5.4 5.1
SCALE 9 9 10 2.4 2.0
10 13 17 3.5 3.5
11 14 19 3.8 3.9
12 11 15 3.0 3.1
13 4 6 1.1 1.2
14 12 14 3.3 2.9
15 10 13 2.7 2.7
16 17 24 4.6 4.9
17 21 24 5.7 4.9
18 11 17 3.0 3.5
19 16 25 4.3 5.1
20 18 22 4.9 4.5
21 29 38 7.9 7.8
22 26 35 7.0 7.2
23 19 28 5.1 5.7
24 35 52 9.5 10.6
25 14 20 3.8 4.1
26 19 23 5.1 4.7
27 12 13 3.3 2.7
28 10 10 2.7 2.0
29 4 7 1.1 1.4
30 6 8 1.6 1.6
31 7 8 1.9 1.6
32 4 6 1.1 1.2
33 3 3 0.8 0.6
35 0 1 0.0 0.2
36 1 1 0.3 0.2
38 2 2 0.5 0.4
40 high 2 3 0.5 0.6
369 489
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Q18Q2 Q2 Q18&Q2 Q2
VARIABLE VALUE FREQUENCY FREQUENCY PERCENT PERCENT

TENSION 3 lTow 6 8 1.6 1.6
SCALE 4 23 28 6.2 5.7
5 76 103 20.6 21.1
6 39 58 10.6 11.9
7 54 68 14.6 13.9
8 32 44 8.7 9.0
9 21 31 5.7 6.3
10 20 23 5.4 4.7
11 19 23 5.1 4.7
12 9 11 2.4 2.2
13 12 16 3.3 3.3
14 9 11 2.4 2.2
15 6 8 1.6 1.6
16 4 4 1.1 0.8
17 6 9 1.6 1.8
18 6 8 1.6 1.6
19 7 11 1.9 2.2
20 2 4 0.5 0.8
21 5 6 1.4 1.2
22 3 3 0.8 0.6
24 2 2 0.5 0.4
25 1 2 0.3 0.4
26 1 1 0.3 0.2
29 2 2 0.5 0.4
31 1 1 0.3 0.2
33 1 2 0.3 0.4
35 high 2 2 0.5 0.4
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Volume III: Follow-up Survey at
EPA headquarters

APPENDIX D
SUMMARY OF MODELING RESULTS

The following pages provide a summary of the hypothesis tests conducted in
conjunction with the estimation of models relating health, comfort, odor, air
quality ratings, and mood states to various environmental measurements and to
workplace and personal/medical variables. Results are given for models A, B, C,
and D’ as defined and described in section 6.2.3. The results presented here
were abstracted from the detailed modeling results given in Appendices E, F, G,
and H.

There is a separate page for each dependent variable, which is indicated
at the top of the page, along with the key for interpreting the results.
Independent variables are listed at the left, and the statistical significance
of such variables is indicated for each of the four models. Variables included
in a model are indicated by the presence of a slash (/). (Note that all
temporally measured variables appear in Model A, that all comfort and odor
variables appear in Model C, and that all VOC and microbiological variables
appear in Model D’.) Plus or minus signs preceding the slash indicate that the
term was statistically significant for the male-specific model; plus or minus
signs following the slash apply similarly for the female-specific model. Plus
signs indicate a positive association between the independent and dependent
variables, while minus signs indicate a negative association. The number of plus
or minus signs signifies the level of statistical significance, with one sign
meaning 0.10, two signs (i.e., ++ or --) meaning 0.05, and three signs meaning
0.01.

With the exception of the mood-state variables (M1, M2, and M3, for which
ordinary rather than logistic regressions were performed), the significance of
the likelihood ratio statistic (denoted LRSS) is shown at the bottom of each page
for each model (first for males, then for females). Also given are the sample
sizes (n) used in the model estimation (males/females). For the mood-state

variables, adjusted R? statistics are reported.



DEFENDENT VARIABRLE (M/F): Hi NONSFECIFIC INDOOR ARIR QUALITY |
!

H1

Key: +++/-=- = p{.01; ++/-- = ,01(p(.05; +/- = ,05{p(.10; / = p)0.1C;

: NONSPECIFIC IAQ (a,r,s): Headache; urwusual fatigue or tiredness;
sleepiness or drowsiness

. = variable not used; ======= = variable not included in model;
Independerit Variable Name | A ] B I (» | D!

Workstation-halfheight (1=yes)
Workstation-open (1=yes)
Hours at Workstation (hrs)
Go outside today (1=yes)
Used chems at work today (i=yes)
Hours at VDT (hrs)
Any new carpet (l=yes)
New Carpet w/glue (1=yes)

P10
P11RA
P11B
Pi12R
P12B

P13

Age (yrs) I===/ |===/ | ===/ |=~~/
Pay Grade (GS9-12) |
Pay Grade (GS13-195) [
Job Satisfaction (higher = more) |
Role Conflict (higher = more) |
Job Control (higher = more) |
Workload (higher = more) ]
Abilities are used (higher = more)l
Role Clarity (higher = more) I
External Stress (higher = more) |
Mcderate smoking ({10cigs/d) |
Heavy smoking ()10 cigs/d) !
Glasses or contact lens (l=yes) |
Contact lens only (i=yes) |

i

MD diagrniosed asthma (1=yes) /++

T1
T2
13
T4
6

Temperature (oF.) | /
% Relative Humidity (%) | /
log(CO2) (ppm) | /
log[RSP] (ug/m™3) ! /
Temp Diff (lpm - ami) (oF.) | /

02

At wkst: BO/Cosmetics/Other(1=yes) |=======|==s=====| /444 |=======

C1
ce
Ca4

Too little air/hot,stuffy (l=yes) [=======|=======| /444 | =======|
Too dry (1=yes)
Too much air/too cold (1=yes) |=======|=======z| ++/++ |======|

Vi
ve
va
V4
VS
ve
v7
ve

|
Inl1,1,1-tri+percl (ug/m*3) |=======| |
InlAromat ics+TCE+octanel (ug/m*3) [=======| |
In(MeCl2] (ug/m*3) |=======| i
Inftotal VOCs) (ug/m”~3) |=======|=======z|==a====z| /7 |
InlRSP] (ug/m"3) |=======|zs=====|====c== +/ |
logltotal fungil (cfu/m"3) |=======|=======| |
log[HSR] (cfu/u”3) |=======| |
log(thermophiles] (cfu/m*3) |=======] |
|

LRSS (M/F) (a = (.01) 1.29/a 1.06/a 1.31/.181.64/.021
n= (M/F) 1180/1741184/71811180/1771 97/111)
|




DEFENDENT VARIABLE (M/F):
HZ: MUCOUS MEMBRANE (c,d,k,n,q):

Key: +++/--- = p(, 01§ ++/--

- —— ——

H2 MUCOUS MEMBRANE
Runry riose; stuffy nose/sinus con-

gestion; dry itching tearing eyes; burning eyes; dry throat
.01(p(.05; +/- = ,05(p(.10; / = p).10;

variable rnot used;

Irdeperident Variable Name I

- g - —
—_—_—===

A

| B |

c 1

= variable not included in model

D

Workstation-halfheight (1=yes)

Workstation-open (1=yes)
Hours at Workstation (hrs)
Go «.izide today (1=yes)

Usecd chems at work today (i=yes)

Hours at VDT (hrs)
Any new carpet (1=yes)
New Carpet w/glue (1=yes)

+
L - :. L L - -
+

+
L L t. [ ] . L]
+*

L ] \. L ] - L] L 3

P1
P3A
P3B

P4
PS
P6
P7
Pa
P9
P10

P11A

P11B

P12A

p12B
P13

Age (yrs)

Pay Grade (GS9-12)

Pay Grade (6S13-135)

Job Satisfaction (higher

more)

Job Control (higher
Workload (higher

Abilities are used (higher
more)
External Stress (higher = more)
Moderate smoking ((10cigs/d)

Role Clarity (higher

Heavy smoking ()10 cigs/d)

Glasses or contact lens (1=yes)

Contact lens only (i=yes)

MD diagnosed asthma (i=yes)

more)
Role Conflict (higher = more)
more)

/++

more)

~

/++

+
+
e ©® e 9 \l ...\\
|
|

+
+
L] L ] L ] . L ] \. L]

T1
T2
T3
T4
T6

Temperature (oF.)

X Relative Humidity (%)
log[CO2) (ppm)

log[RSP) (ug/m*3)

Temp Diff (lpm - aml) (oF.)

7/
| /
P/
| /
U 4

02

At wkst: BO/Cosmetics/Other({i=yes)|

- i - o —
SEERSESS

/+¢ |

C1
ce
C4

Too little air/hot,stu?fy (1=yes) |

Too dry (i1=yes)

Too much air/too cold (1=yes)

l e —e—am— '

/4+4+]
++¢/++ |

s=E==s===

Vi
ve
V3
V4
VS
V6
v7
v

Infl,1,1-tridiperel (ug/m*3)
InlAromatics+TCE+octanel (ug/m~3) |

IntMeCl2l {(ug/m*3)
Inftotal VOCs) (ug/n~3)
InfRSP]Y (ug/m*3)

logltotal fungil (cfu/m*3)
1og[HSB) (cfu/m*3)

log[thermophiles) (cfu/m”*3)

MNNNNNSNSN

LRSS (a = (.01)

n=

(M/F)
(M/F)

| a/a

I a/a

1.03/.041

a/.03]
1173/71671177/71731173/169) 9571051




DEPENDENT VARIARBLE (M/F): H3 MUCOUS MEMERANE AND NON-SPECIFIC IAQ |

H3:

Key: +++/-—= = p{,01; ++/=- = . 01)p(.05; +/- = ,05)p(.10 ;
. = var. not usedj ======= = var. rnot included in model; I
c

MUCOUS MEMBRANE AND NON-SFECIFIC '1AQ (a,rys,0,d,kyn,q): HR; |
fatigue/tired; sleepiness; runny nose; stuffy nose; tearing eyes;|
burning eyes; dry throat |
/ = p).10 |
= Infinity!
Independent Variable Name | A ] B l l D' |
______ - - —— - |
Workstation-halfheight (i=yes) | !
Workstation-open (i=yes) | -1
Hours at Workstation (hrs) |
Go outside today (i=yes) [
Used chems at work today (1=yes) |
|

|

|

+
+
L] - \. L] L ] \\

L3
L L t- . TN N

Hours at VDT (hrs)
Any new carpet (1=yes)
New Carpet w/glue (i=yes)

L] L] -~ ° L] [ ] -~ N

/
/
/

P10
P1iA
P11iB
Pi2A
Pi2B

P13

1
~

/
/)~
/
/-

|

|

|
“~

Age (yrs)

Pay Grade (GS9-12)

Pay Grade (6513-13)

Job Satisfaction (higher = more)
Role Conflict (higher = more)
Job Control (higher = more)
Workload (higher = more)
Abilities are used (higher = more)
Role Clarity (higher = more)
External Stress (higher = more)
Mcderate smoking ({10cigs/d)
Heavy smoking ()10 ecigs/d)
Glasses or contact lens (i=yes)
Contact lens only (1=yes)

MD diagriosed asthma (i=yes)

)
T.\.\-
;
T.\.\.\

~
+

L] L] \' ® L] .

-— ewn eme e e G TE emn = aey e emm
.......'..\\\\
[
|

L ] L ) L] L ] L) L] [ ] L ] L] L ] t

Temperature (oF.) | /
% Relative Humidity (X) 1/
log(CO2] (ppm) | /
1og[RSP) (ug/m*3) I /
Temp Diff (lpm - aml) (oF.) | /

At wkst: BO/Cosmetics/Other (i=yes) |=======|==s=====| /444 | =======

|
Too little air/hot,stuffy (i1=yeg) |=======|=======| /444 |=======|
Too dry (1=yes) |=======|sss====| 444 /44 |=======|
Too much air/too cold (i=yes) |e======|=======| +/+ |=======|

Inll,1,1-tritpercl (ug/n*3) |=======|=======
InlAromat ics+TCE+octanel] (ug/m”3) |=======|
IniMeCl2] (ug/m~3) . |=======|
Inftotal VOCsl (ug/m~3) |z======|
1n[RSP] (ug/m“3) |=======|=======

|

i

I

n
1]
1]
il
1]
1}
]
~

a—— o — - -
3

logltotal fungil) (cfu/m*3) |=======|=======
log[HSB] (cfu/m”3) |s=x=sas
log{thermophilesl (cfu/m”*3) |====s===

 ——————
—_——_——ea=

|
|
I
I
i
I
]
T S N S S S

LRSS (M/F) (a = (.01) | a/.091 a/.091.03/.811 a/.74]
n= (M/F) 1172/71601177/71671373/1631 95/1031
|




DEPENDENT VARIAELE (M/F):

H4 FLU-LIKE

H4: FLU-LIKE (f,g,h,i,u,v): Fever; aching muscles/joints; coughj I
wheezirng/whistling in chest; shortriess or breathj chest tightness!

Key: +++/--— = p(,01; ++/-= = ,01(p(,05; +/~ = .05¢(p(.10; / = p).10 |

. = var not usedin=var rnot estimablej======= = var not in model;|

-1 = -(infinity) |

Ccde Irdeperdent Variable Name [ A | B | c | D* 1
____________________ |
W2R Workstatior-halfheight (i=yes) ! . | . | . ! . |
W2B Workstation-open (1=yes) [ . I . | . | . |
W3 Hours at Workstation (hrs) I ++/ | ++/ I +/ | / |
W4 Go cutside today (1=yes) I . I . l . | . !
WS Used chems at work today (1=yes) | . . I . I . |
W6 Hours at VDT (hrs) | / | . I . I . |
W7 Any new carpet (i=yes) N . . I
W8 New Carpet w/glue (1=yes) [ . | . 1 . | . |

|

P1 Age (yrs) | ==/ I -/ I~/ | / 1
P3R Pay Grade (GS9-12) | =</= | —/- 1 / | V|
P3B Pay Grade (GS13-15) | / I ==/ I / [ /7 |
P4 Job Satisfaction (higher = more) | . . . . !
PS Role Conflict (higher = more) | . | . | . I . 1
P6 Job Control (higher = more) i . 1 . | . I . |
P?7 Workload (higher = more) l . l . | . | . |
P8 Abilities are used (higher = more)l --/ I -/ I~/ I -/ |
P9 Role Clarity (higher = more) | /-1 /7-- 1 /- | / |
P10 External Stress (higher = more) | . . I . l . |
P11A Moderate smoking ({10cigs/d) I . 1 . | . | . |
P11B Heavy smoking ()10 cigs/d) | . l . i . | . 1
P12A Glasses or contact lens (1=yes) | . I . I . I . I
P12R Contact lerss only (i=yes) | . i . | . | . |
P13 MD diagriosed asthma (i=yes) [ ++4/ I+44/ [++4/ I +/-1 1
- |
T1 Temperature (oF.) | / ! . | . l . |
T2 % Relative Humidity (%) | / [ . [ . | . [
T3 1og(CO2]1 (ppm) ! / . [ . i . |
T4 loglRSP) (ug/m*3) | 74 | #7744 | +4/444] / 1
T6 Tewmp Ciff (ipm - aml) (oF,) I 7#+ | /44 | /+ | /7

l

02 At wkst: BO/Cosmetics/Other(i=yes) |=======|=======| / |=======|
Cl Too little air/hot,stuffy (l=yes) |===s====|==z=====| /+ |=======
C2 Too dry ( 1=yes) |======x|nzz====]| ++/ |=======
C4 Too much air/too cold (1=yes) |m=====c|===s====| /++ |=======

l

Vi Inl1,1,1-tritpercl (ug/m*3) |=======|c======|=z=====] /[ |
V2 InlAromatics+TCE+octane) (ug/m*3) |=======z|====z==c|=====c=| /7 |
V3 In(MeCl2] (ug/m"3) |s======|s==z==z|=z====z| /7 1
V4 Irnltotal VOCsl (ug/n”3) |z====cs|e==cs==|szz====| /+ |
VS InlRSP] (ug/m*3) |=======|sc=cz=a|cs=szzaa| / |
VE logltotal fungid) (cfu/m*3) |======z|==sz===|s=s====] [/ |
v7 ]og CHSB) {(cfu/m*3) |e======|c=sezcz | cezs==s { / {
V8 leglthermophiles) (cfu/mn*3) |s=====z|c===c=s|=======| / |
—— |
LRSS (M/F; b = ).99; NE=Not Est) | b/.75!I b/.781 b/.971.99/.60!

n= {M/F)

1176/1641176/1641172/71611 92/99 |




DEPENDENT VARIABLE (M/F): HS ERGONOMIC |
HS: ERGONOMIC (dd,ee,ff,gg): pain/stiffress in upper backj |
pain/stiffriess in lower backj pain/rumbress in shoulders/neck; |
pain/rumbress in hands/wrists ]
Key: +++/~-— = p{, 01} ++/~= = [ 01(p(.05; +/- = ,05(p(. 10} / = p). 10 |
. = variable rot used; ======= = variable not ircluded in model |
Code Irndeperdent Variable Name | A ! B | (™ | D* |
W2R Workstation-halfheight (1i=yes) |
W2R Workstation-open (i=yes) !
W3 Hours at Workstation (hrs) |
W4 Go outside today (i=yes) |
WS Used chems at work today (1=yes) | .
!
|
|

-/
/-

We Hours at VDT (hrs)
W7 Any new carpet (1=yes)
W8 New Carpet w/glue (i=yes)

L] “ ® L L] - - N,

P1 Rge (yrs) |
P3R Pay Grade (GS9-12) 1
P3B Pay Brade (GS13-19) [

P4 Job Satisfaction (higher = more) |

PS Role Conflict (higher = more) |

Pe Job Control (higher = more) |

P7 Workload (higher = more) I
P8 Abilities are used (higher = more)|

|
|
1
1
!
|
i

+
- [ ] - L ] - - » \\. L] - - [ ]

+
- . . @ = . ® L] \\. L L] L ] L ]

P9 Role Clarity (higher = more)

P10 External Stress (higher = more)
F11A Moderate smoking ((10cigs/d)
P11B Heavy smoking ()10 cigs/d) )
P12R Glasses or contact lens (i=yes)
P12B Contact lers only (1=yes)

P13 MD diagriosed asthma (i=yes)

° L ] - - - L] L ] - \\. L) - L ] L]

T1 Tewperature (oF.) |
T2 % Relative Humidity (%) |
T3 loglCO2] (ppm) | /-~
T4 log[RSP1 (ug/m”3) |
T6 Temp Diff (lpm - aml) (oF.) i

~
1
Tt Nt N

02 At wkst: BO/Cosmetics/Other (1=yes) |=s=s====|=======| /++ [=======|

C1 Too little air/hot,stuffy (1=yes) |ss=====|=======| / |s======|
Ce Too dry (1=yes) | ===s=ce=|======= 444/ |======x=|

C4 Tco much air/too cold (i=yes) | s======|===s=== 1 /4+ |s====== |

Vi Inll,1,1-tri+perc) (ug/m*3) | s======|===s===|=======|
ve InlAromatics+TCE+octarne] (ug/m”3) |=======|=s===s=|=z======|
V3 InlkeCl2) (ug/m*3) ' ====z== | ==sssss|s=ss=ss|
V4 Inltotal VOCs) (ug/m”3) | =======|===z=s=|=======
VS InlRSP) (ug/m*3) | s======|=======|s======|
Ve logltotal fungil (cfu/m*3) | =======| |

v7 log[HSB] (cfu/m*3) |=====s=a|s======|=======|
V8 loglthermophiles) (efu/m*3) | s======|===s===|===s===|

+
+

N NN NSN N NN

LRSS  (M/F) 1.92/.691.94/.561.99/.871.48/. 421
n= (M/F) 1182/1741186/1811183/1771 98/1121
|

-—— . -



DEPENDENT VARIABLE (M/F): H6 HEADACHE AND NRUSER
H6: HEADACHE, NAUSEA (a,b)
Key: +++/--- = p{.01; ++/-- = ,01(p(.05; +/- = .05(p(. 105 / = p). 10
. = vcriable not used; ======= = variable not needed for model;
I = Infinity

Code Independent Variable Name | B | C ] D!

D

W2R Workstation-halfheight (i=yes)
W2R Workstatiorn—-open (1=yes)

W3 Hours at Workstation (hrs)

W4 Bo ...side today (1=yes)

WS UseJ ci..2ms at work today (1=yes)
W6 Hours at VDT (hrs)

W7 Any new carpet (1=yes)

W8 New Carpet w/glue (1=yes)

L] L] [ ] ] L ] \I [ ]
+
&+

Pl Age (yrs)

P3A Pay Grade (GS9-12)

P3B Pay Grade (6513-15)

P4 Job Satisfaction (higher = more)
PS Role Conflict (higher = more)

P& Job Control (higher = more)

P7 Workload (higher = more)

P8 Abilities are used (higher = more)
P9 Role Clarity (higher = more)

P10 External Stress (higher = more)
P11R Moderate smoking ((10cigs/d)
P11B Heavy smoking (}10 cigs/d)

P12R Glasses or contact lens (1=yes)
P12B Contact lens only (l=yes)
P13 MD diagnosed asthma (1=yes)

+
+*

L ) [ ] \. L] L] L] L] \. - - - L]

+
+

[ ] - \. L ] * & ® \. L] L] [ ] L]

\. L] L] [ ] . \- [ ] L] - - \

-+

+ +

~ L) . . [ ] ~ ) L] [ .
+
<

+*

| o

Tl Tewperature (oF.)

T2 % Relative Humidity (%)

T3 loglCO2] (ppm)

T4 log[RSP) (ug/m*~3)

T& Temp Diff (lpm - aml) (oF.)

]
"
il
1]
I
U
]
~
+
+
+
il
]
]
H
’I
|
"

02 At wkst: BO/Cosmetics/Other (1=yes) |=======

Ci1 Teo little air/hot,stuffy (1=yes) |=======|=======| /444 | =======|
Ce Too dry (l=yes) |====s==|=======| /++ |=======|
C4 Too much air/too cold (isyes) = |=======

|
!
f
f
|
!
|
n
1}
H
]
[}
1]
fl
~
]
il
1}
1}
"
"
it

Vi Inli,1,1-tritperc) (ug/m*3) |=======|

V2 lnlAromatics+TCE+octanel (ug/m*3) l=======|

V3 InlMeCl2] (ug/m*3) | =======|

V4 Inltotal VOCs] (ug/m”3) |=======|

VS InlRSP) (ug/m*3) |=======|=======
|
!
|

V6 logltotal fungil (cfu/m*3) |=======
v7 109[“4593 {cfu/m*3) | s======
V8 loglthermophiles] (cfu/m*3) j=======

—— -t oo
====SSSSsS

f
I
|
[
|
|
!
MM NNNN NN,

LRSS (M/F) (b =2.99 I b/.041 b/.091 b/.751 b/.181
n= (M/F) 1178/1701182/1771179/1731 96/1101
- |




DEPENDENT VARIABLE (M/F): H7 NASAL; COUGH

|

H7: NRSAL; COUGH (c,d,e, f): runny nose; stuffy nose/sinus congestion;l
srieezing; cough 1

Key: +++/-—= = p(,01; ++/— = .01(p(.05; +/- = ,05(p(. 103 / = p). 10 |

» = var not used; -1 = -(infinity); ======= = var vnot in model |

Code Indeperdent Variable Name ] A i B i c I D |
___________________ - - ..-...-_.—.-__-—.._____..........—_---....___.....---'
WeA Workstaticr~halfheight (1=yes) | . | . . | . |
2R Werkstation-open (1=yes) ! . | . . l . |
W3 Hours at Workstation (hrs) I AN /+ | / | /44 |
W4 Go outside today (1=yes) | . | . . [ . |
WS Used chems at work today (1=yes) | . | . | . | . |
W6 Hours at VDT (hrs) J4++/ (44474 | ++/ ) / 1
W7 Any rew carpet (1=yes) ] . | . | . | . |
W8 New Carpet w/glue (i=yes) | /- | /- 1 /—- 1 =1/ 1
-------- - i
P1 Age (yrs) | . ! . . | - |
P3A Pay Grade (G59-12) I —/ | -~/ I =/ ] / |
P3B Pay Grade (GS13-15) ! / 1 / | / I /1
P4 Job Satisfaction (higher = more) | . [ . l . | . |
PS5 Role Conflict (higher = more) | . I . l . I . |
P6 Job Control (higher = more) | . [ . | . | . 1
P7 Workload (higher = more) | . | . | . | . |
P8 Abilities are used (higher = more)| /- 1 /-- 1 /-1 /— 1
P3 Role Clarity (higher = more) | . 1 . | . l . |
P10 External Stress (higher = more) I+4+/ {444/ | +44/ | ++/ |
P11A Mcderate smoking ({10cigs/d) | / | / § / | / !
P11B Heavy smoking ()10 cigs/d) | /-~ | /- 1 /- / |
F12A Glasses or contact lens (1=yes) I . I . | . ! . l
P12B Contact lens only (1=yes) | . | . ! . | . |
P13 MD diagnosed asthma (1=yes) | . | . | . | . !
- !
T1 Temperature (oF.) I -/ 1 -—/ b~/ l / |
T2 % Relative Humidity (%) [ / } . I . | . |
T3 loglCO2) (ppm) | +44/ I +/ [ ¥4 I ++/ !
T4 1oglRSP] (ug/m*3) | / | . | . | . |
T6 Temp Diff (Ipm - aml) (oF.) | / | . . l . |

- - |
02 At wkst: BO/Cosmetics/Other (1=yps) |=======|======z| / |====z==|
------ |
C1 Teo little air/hot,stuffy (l=yes) |==s=s====|=======| /[4++|=======]|
C2 Too dY‘y ( 1=yes) |=======|=======| +4+/ | s======|
C4 Too much air/too cold (i=yes) |s======|=======| [/+4 |=======|
- l
Vi Inl1,1,1-tri+percl (ug/e*3) | ======= | s======|==s====| /7 |
v2 InlAromatics+TCE+octanel] (ug/m*3) |=======|=======|=======| / |
V3 InlMeCl2) (ug/m'\3) | =======|=====c==|z======| / |
V4 Inltotal VOCs] (ug/m*3) | s======|=zs=====s|s=z====| -/ |
VS 1r[RSP) (ug/m“3) |=======|s=z==zs=|zssssss| / |
V6 logftotal fungil (cfu/m*3) |=======|====s==|s===a==| [/-- |
V7 109 [HSB] (cfu/m”™3) |===scs=s|asss=ss |z=esnes] / }
V8 logithermophilesl (cfu/wm*3) |=======|==s====|=s=s=cc| /7 |
— |
LRSS (M/F) (a = (.01) I.17/a 1.14/a 1.21/.021.04/.061

n= (M/F) 1178/71671182/1721178/1691 98/1041
{

———



DEFENDENT VARIRELE (M/F): HB8 CHEST

H8: CHEST (g,h,i): wheezing/whistling in chest; shortress of breath;

Key: +++/—- = p(.01; ++/~— = ,01(p(.05; +/- = .05(p(.10; / = p).10;
= variable not included in model;

Code

chest tightness

. = variable not used; =======
-1 = -(infinity)
Indeperdent Variable Name

I R | B !

c

WA
W2B
W3
W4
WS
We
W7
Wa

Workstaticor-halfheight (i=yes)
Workstation-open (1=yes)

Hours at Workstation (hrs)

Go outside today (i=yes)

Used chems at work today (1=yes)
Hours at VDT (hrs)

Any new carpet (l=yes)

New Carpet w/glue (i=yes)

S N s NN
1
—

/
/

{
]

/
/

|

(]

LI B I N L ey
1
=y

P1
P3A
P3B
P4
PS5
P&
P7
P8
P3
P10
P11A
P11B
P12A
P12B

P13

Age (yrs)

Pay Grade (G6S9-12)

Pay Grade (GS13-135)

Job Satisfaction (higher = more)
Role Conflict (higher = more)
Job Control (higher = more)
Workload (higher = more)

Abilities are used (higher = more)

Role Clarity (higher = more)
External Stress thigher = more)
Moderate smoking ((10cigs/d)
Heavy smoking ()10 cigs/d)
Glasses or contact lens (l=yes)
Contact lens only (i=yes)

MD diagnosed asthma (1=yes)

\....\\{....\\.
|
| |
1 1
~ ~

|

i

|
~

++4

+
+

\.O.l\\.
$

\‘ - - - L] L)

T1
T2
T3
T4
T6

Temperature (oF.)

X Relative Humidity (X)
log{CO23 (ppm)

1og[RSP] (ug/m~3)

Temp Diff (ipm - aml) (oF.)

- em mm -
NN,

o2

At wkst: BO/Cosmetics/Other (1=yes) |=s=====|====z==z|

Ct
ca
C4

Too little air/hot,stuffy (i=yes)
Too dry (1=yes)
Too much air/too cold (l=yes)

|z===s==|sss===s|

Vi
ve
V3
V4
VS
ve
V7
va

Inli,1,1-tritperc] (ug/m*3)
InlAromatics+TCE+octanel (ug/m”3)
InlMeCl2) (ug/m~3)

Inltotal VOCs) (ug/m*3)

In[RSP] (ug/m*3)

logltotal fungil (cfu/m*3)
log[HSB] (cfu/m*3)
loglthermophilesl (cfu/m*3)

=====

N NN N }'\‘\'\

LRSS (M/F) (b =).99)
n=  (M/F)

I b/b | b/b |
1176/1691182/1751178/1721 97/108

b/b

b/b




DEFENDENT VARIAELE (M/F): HI EYES |
H3: EYES (ky1,myn): Dry itching or tearing eyes; sore/straired eyes;|
blurry/double visionj burning eyes |
Key: +++/--= = p(.01; ++/-- = ,01(p{.05; +/- = ,05(p(.10; / = p). 105 |
. = variable not used; ======= = varijable not included in modeljl
-1 = -(tinfinity) |
Ccde Indeperderit Variable Name ] A ! B ] £ ] D' |
__________________________ - — P '
W2R Workstation-halfheight (1=yes) / 1 / I =/ b~/ |
W2R Workstation-open (i=yes) /7---1 /-——1 /--=] /===
W3 Hours at Workstation (hrs) ATA SN R S V2 N BEE VL S AN I 224500
W4 BGo outside today (1l=yes) |
WS Used chems at work today (i=yes)
W6 Hours at VDT (hrs)
W7 Any new carpet (1=yes)
W8 New Carpet w/glue (1=yes)

|

-t

N °® " = @
[}

Pi Age (yrs)

P3R Pay Grade (GS9-12)

P3R Pay Grade (GS13-15)

P4 Job Satisfaction (higher = more)
FS Role Conflict (higher = more)

P& Job Control thigher = more)

P7 Workload (higher = more)

P8 Abilities are used (higher = more)
P9 Role Clarity (higher = wmore)

P10 External Stress (higher = more)
P11A Moderate smoking ({10cigs/d)
P11B Heavy smoking ()10 cigs/d)

P12A Glasses or contact lens (i=yes)
P12B Cortact lens only (l=yes)
P13 MD diagricsed asthma (l1=yes)

J
-~ T L] -
I

I

~ [ ] -
1
|

+
+*-
+

+
+
+
+
+
+
\. - L] \. L] L ] L ] L]
L] \. L] L] \. a

+
+

+
+
+

L] \. e a \. L] L] L] L]
+

T1 Temperature (oF.)

T2 % Relative Humidity (%)

T3 1loglCO2] (ppm)

T4 l1ogCRSP) (ug/w”*3)

T6 Temp Diff (lpm - aml) (oF.)

NNNNN

02 At wkst: BO/Cosmetics/Dther(l=yes) |=======|=======| +/ j=======

C1 Too little air/hot,stuffy (l=yes) |=====s==|s======[+++/+++|=======
C2 Too dry (1=yes) |======s=|=s=====|+4+/4++ |=======
C4 Too much air/too cold (1=yes) |=======|=======] +4/ | =======|

Vi Inli,1,1-tri+percl (ug/m*3) |=======|s====== |=======|
V2 1lnlRrcmatics+TCE+octanel (ug/m*3) |=======|=======|=======|
V3 1niMeCl2] (ug/m”™3) |=======|=======|====a==|
V4 Inltotal VOCs) (ug/m*3) |=======|=======|=======|
VS 1n[RSP] (ug/mﬁ3) |====s==|=======|=======|
V6 logltotal fungil (cfu/m”3) | =======|=======|===c===
V7 log[HSB) (cfu/m”3) |s======|=======|=======|
v8 loglthermophiles] (cfu/m*3) | =======|=======|=======|

NN NNNSNNNN

----- LRSS  (M/F) 1.01/.021.05/.031.24/.351.11/.181
n= (M/F) 1175/71631180/71751176/1711 95/1061




DEPENDENT VARIAELE (M/F):
H10: THROAT (o, p,q):

H10 THROART
Sore throat; dry throat; hoarseriess

Key: +++/--- = p(,01; ++/-- = ,01(p(.05; +/-

W2A Workstatiorn—halfheight (i=yes)

WaB
W3
W4
WS
we
W7
wae

. = variable riot used;

Independent Variable Name l

==

= variab

Workstation-open (1=yes)
Hours at Workstation (hrs)
Go outside today (I=yes)

Used chems at work today (1=yes)

Hours at VDT (hrs)
Any new carpet (l=yes)
New Carpet w/glue (i=yes)

.05(p(,10; / = p).10;
le not included in model

I B I c I DY

—— - ——— - — T ———— = T~ ————

———

P1
P3A
p3B

P4
PS5
P6
p7
Pa
P9
P10

P11A

P11B

P12A

P12B
P13

ARge (yrs)

Pay Grade (GS9-12)

Pay Grade (GS13-15)

Job Satisfaction (higher
Role Conflict (higher
Job Control (higher
Workload (higher = more)
Abilities are used (higher

-—
=

Rele Clarity (higher = more)
External Stress (higher = more)
Moderate smoking ((10cigs/d)

Heavy smoking ()10 cigs/d)

Glascses or contact lens (1=yes)

Contact lens only (1l=yes)

MD diagnosed asthma (1=yes)

more)
more)

more)

+
-+

L[] L] L] L ] L] [ ] [ ] [ ] [ ] L \' L] L L

+

more)

II [ . a
+
:_.__._
+
+

[ ] . L ] - L] L ] L] - -« L ] \. [ ] L ] L ]
+

T1
T2
T3
T4
T6

Temperature (oF.)

% Relative Humidity (X)
logfCO2) (ppm)

1og[(RSP) (ug/m"3)

Temp Diff (lpm - ami) (oF.)

NNNNN

o2

At wkst: BO/Cosmetics/Other (1=yes) |

-

o s ot et g

——————a

C1
ce
C4

Too little air/hot,stuffy (i=yes) |

Too dry (1=yes)

Too much air/too cold (i=yes)

Vi
ve
V3
V4
VS
vé
v7
va

Inl1,1,1-tri+perecl (ug/m*3)
InlAromat ics+TCE+octanel (ug/m~3)

1n[MeCl12) (ug/m”~3)
Inftotal VOCsl (ug/m”3)
InlRSP]) (ug/m*3)

logltotal fungil (cfu/m*3)
log[HSB) (cfu/m”3)

loglthermophiles] (cfu/n*3)

NN NSNS N

(M/F)
(M/F)

LRSS
n=

Gy TER e ToR W s GGn WS e G Gme hm G W G M e SuE Y Wee Emy Gm Gew S e wEe  tmm Wt e e

1.53/.091.90/.551.70/.311.56/.201
1182/1771186/1841182/1801 99/1121




DEPENDENT VARIABLE (M/F):
Hi1i: TIREDNESS (r,s):

Key: +++4/--= = p(,01; ++/--

riess

variable riot used;

Hi1 TIREDNESS
Unusual fatigue/tiredness; sleepiress/drowsi-

.01(p(.05; +/- = .05(p(.10; / = p).10;

Indeperdent Variable Name I

= variable not included in model;

c 1 m

——— — — ———— - ———— - -

Workstation-halfheight (1=yes)

Workstatiorn-open (1=yes)
Hours at Workstation (hrs)
Go outside today (1=yes)

Used chems at work t
Hours at VDT (hrs)

Any new carpet (i=ye
New Carpet w/glue (1

oday (l=yes)

s)
=yes)

+
+
2 - - L) - \. [ ]

Rge (yrs)

Pay Grade (GS9-12)
Pay Grade (6GS513-15)
Job Satisfaction (hi

Job Control (higher

Worklcad t(higher = m
Abilities are used (
Role Clarity (higher
External Stress (hig
Moderate smoking ((1
Heavy smoking ()10 ¢
Glasses or contact 1
Contact lens only (1
MD diagrniosed asthma

P10
PiiR
P11B
PicR
P1gB

P13

Role Conflict (higher

~

-—
=

more)
more)

= more)
ore)
higher
= more)
her = more)
Ocigs/d)
igs/d)

ens (I=yes)
=yes)
(1=yes)

gher

more)

\. L] L] [ ] L] - [ ] L ] [ ] [ ] L] L] -

A% * @ & 8 ® o e 8 & ° & @
+
+
+

+

T1
Te
13
T4
Té

Temperature (of.)

%X Relative Humidity
1cg[C02) (ppm)
1cgIRSP) (ug/m”3)
Temp Diff (Ilpm - aml

(%)

| ! |
| ! |
I / | . !
! ! I
| i !

) (oF.)

02 At wkst: BO/Cosmetic

s/Other (1=yes) |

Too little air/hot,s
Too dry (1=yes)
Too much air/too col

Ci
Ce
C4

tuffy (i=yes) |

d (1=yes)

Vi Inll,1,1-tritperel (
InlAromat ics+TCE+oct
V3 InlMeCl2) (ug/m*3)
V4
VS
V6
v7

v8

In{RSP) (ug/m*3)
logltotal fungil (cf
1og[HSB] (cfu/m*3)
loglthermophiles] (c

Inltotal VOCsl (ug/m*3) I

~

ug/m~3) l
anel (ug/m~3)

u/n"3) |

T S S S S

fu/m™3)

(M/F)
(M/F)

LRSS
=

1.51/.031.57/.061.76/.191.80/.09
1183/1751187/1821183/1781 99/112




DEPENDENT VARIARLE (M/F): Hi2 CHILLS/FEVER !
Hi2: CHILLS; FEVER (t,u) |
|

Key: ++44/- == = p(,015 ++4/~=- = ,01(p(,05; +/- = ,05(p(. 105 / = p).10; |
. = var not used; n = var rot estimablej ======= = var not in model |
Code Irdeperdert Variable Name | A l B | c I D* I
o — - - T~ = > - S = o e - — . " - o o o > S o o S G W e > = e A |
W2A Workstation-halfheight (l=yes) !
2B Workstatiori—cpen (i=yes) |
W3 Hours at Workstation (hrs) !
W4 B.. . .tside today (I=yes) I
WS Usca chems at work today (1=yes) | +
[
1
i

W6 Hours at VDT (hrs)
W7 Any new carpet (l=yes)
WB New Carpet w/glue (l=yes)

L] . - \. L] L] L]
+
+
+
~
+
+
3
~

|
!
|
|
I +
I
|
1

L ) L] L] \- - L] L]
+
+

P1 Age (yrs)

P3A Pay Grade (GS59-12)

P3B Pay Grade (G513-15)

P4 Job Satisfaction (higher = more)
PS Role Conflict (higher = more)

P& Job Control (higher = more)

P7 Workload (higher = more)

P8 Abilities are used (higher = more)
P9 Role Clarity (higher = more)

P10 External Stress (higher = more)
P11R Moderate smoking ({10cigs/d)
P11B Heavy smoking ()10 cigs/d)

P12A Glasses or contact lens (i=yes)
Pi2B Contact lens only (1=yes)
P13 MD diagnosed asthma (I=yes)

3
Nt *
1

- -« ® = . @ (] L] [ 1 3 ~ * e

- *® & e e . e ] L] - - -~ " [ ] [ ]

3
~
i

Tl Temperature (oF,) }
T2 % Relative Humidity (%) l
T3 logiCO2) (ppm) !
T4 logCRSP1 (ug/m*3) |
T6 Temp Diff (ipm - ami) (oF.) |

+ 1
t\\\{""'.\-u..\-o-

]

]

U

..\

|

—— v emtn St o
-
— e amm v -
-
. GEe EES S G Gm GLE GED G YD me T Gmp T S NS e Gaes SmEy W in Gy e e Eay Wb Sum  wmm  eem e

- -

02 At wkst: BO/Cosmetics/Other (1=yes) |=======|s======| / |z======|

C1 Too little air/hot,stuffy (i=yes) |=======|=======| / |s======|
C2 Too dry (1i=yes) | ==z=====|ss=====| / j=======|
C4 Too wuch air/too cold (i=yes) |=======|====z== /444 | =======|
——== |
Vi Inll, 1,1-tritperc) (ug/m"3) | =======z|====z==| 1
V2 InlAromatics+TCE+octanel (ug/m”3) |===ss===|=====z==z|z======| pn/ |
V3 InlMelCl2] (ug/m”3) j=======|=======|] I
V4 Inltotal VOCsl (ug/m~3) | =z=====| |
VS 1InlRSP] (ug/m*3) je===s==|ss==e==| |
V6 logltotal fungil (cfu/m*3) | =======|===z===|a======| pn/- |
|

i

|

|

|

V7 loglHSBl (cfu/m”3) |====sns |===azex |zxcesse| p/
V8 logCthermophiles] (cfu/m~3) |s===sas|=eazcas|sssa==s| n/

LRSS (M/F3b = ).,99;NE = Not Est.) | b/b | b/b | b/b | NE/b
n= (M/F) 1178/1711184/1791180/1751 97/108
|




DEPEN
H13

DENT VARIABLES (M/F): H13 ERGONOMIC |

: ERGONOMIC (v,dd,ee,ff,gg): Aching muscular joints; pain/stiff- |
ness in upper back; pain/stiffress in lower backj pain/numbress |
in hands/wrists |

Potdd/-—— = p( 01§ +4/-- = ,Q1(p(.05; +/- = ,05(p(. 103 / = p).10 |

» = variable not used; ======= = variable not ircluded in model |

Independent Variable Name | A 1 B 1 c | D

_______________________________ - —— e e e e e l

Workstation-halfheight (i=yes)

Workstation-open (1=yes)

Hours at Workstation (hrs)

Go cutside today (1=yes)

Used chems at work today (1=yes)

Hours at VDT (hrs)

Ary rew carpet (i=yes)

New Carpet w/glue (i=yes)

P10
P11A
P11R
P12A
P12R

P13

Age (yrs)

Pay Grade (GS59-12)

Pay Grade (G513-195)

Job Satisfaction (higher = more)
Role Conflict (higher = more)
Job Coritrol (higher = more)
Workload (higher = more)
Abilities are used (higher = more)
Role Clarity (higher = more)
Exterral Stress (higher = more)
Moderate smoking ((10cigs/d)
Heavy smoking ()10 cigs/d)
Glasses or contact lens (1=yes)
Ccntact lens only (1=yes)

MD diagnosed asthma (i=yes)

e e s e N N * & e o

~
.
.

T1
T2
T3
T4
T6

Temperature (of.) | / |
X Relative Humidity (%) ! / |
1cg(CO2] (ppm) | /- |
1cgCRSP] (ug/m*3) | / I
Temp Diff (Ilpm - aml) (oF.) | / |

oe

At wkst: BO/Cosmetics/Other(l1=yes) |=======|=======| /++ (=======|
- I

Ci
ce
C4

Too little air/hot,stuffy (l=yes) |==s==s==|=======| +/ |=======|
Too dry (1=y85) | =======|=======| ++/ |=======}
Too much air/too cold (1=yes) | =======|=======| /44 |=======|

Vi
ve
V3
V4
5
Ve
v7
va

Inll,1,1-tri+perc) (ug/m*3) j=======|
InlArcmatics+TCE+octare) (ug/m”3) |=======|=z======
IniMeCl2] (ug/m“3) |=======]
Inltotal VOCs) (ug/m‘3) |=======|=======
1n[RSP] (UQ/MAB) [=======]

logltotal fungil (cfu/u”*3) |=======|

IOQ[HSB] (cfu/mn*3) j=======|=======|]=======|
loglthermophiles] (cfu/m*3) | =======|

1
I
|
1
1
!
"
\\\\}\\\
+

LRSS  (M/F) 1.78/.601.78/.491.92/.851.45/.421
n= (M/F) 1182/1701186/1811183/1771 98/1121
|




DEFENDENT VARIABLE (M/F): Hi14 COGNARTIVE
Hi4: COGNATIVE (x,2,aa,bb): difficulty remembering thirgs; feeling
depressed; ternsion/rervousriess; difficulty concentrating
Key: ++¢/-—= = p(,01; ++/-- = ,01(p(. 0535 +/- = ,05{p(. 105 / = p).10;
. = variable not used; ======= = variable not included in mcdel
Code Irdeperdent Variable Name i A i B I € U V)
W2A Workstatiorn-halfheight (1=yes)
W2BR Workstation-open (1=yes)
W3 Hours at Workstation (hrs)
W4 Go outside today (i=yes)
WS Used chems at work today (i1=yes)
W6 Hours at VDT (hrs)
W7 Any new carpet (i=yes)
W8 New Carpet w/glue (1=yes)

~
+
+
\. L ] L ] L]
~
+
+

P1 Age (yrs)
P3A Pay Grade (GS9-12)
P3B Pay Grade (GS13-15)
P4 Job Satisfaction {(higher = more)
PS Role Conflict (higher = more)
P6 Job Control (higher = more)
P7 Workload (higher = more)
P8 Abilities are used (higher = more)
P9 Role Clarity (higher = more)
P10 External Stress (higher = more)
Pi11A Moderate smoking ({10cigs/d)
P11B Heavy smoking ()10 cigs/d)
P12R Glasses or contact lens (l1=yes)
Pi2B Contact lerns only (i=yes)
P13 MD diagnosed asthma (l=yes)
T1 Temperature (oF.) l
T2 * Relative Hunmidity (%) !
T3 1oglCO21 (ppm) !
|
I

+
+
\. L] . -
+
+
~
+
\l - - [ ]

++

~
+
+
+
. L ] L ] \. \. L] . L ]

L] L] [ ] L] L L] L] L] \.

L] [ ] L ] [ ] L L ] L] L] \
+
+

T4 log[RSP1 (ug/m*3)
T6é Temp Diff (Ipm - aml) (oF.)

02 At wkst: BD/Cosmetics/Other (1=yes) |=======|=======| /444 | =======

€1 Too little air/hot,stuffy (l=yes) |===ss=s|=ss======| [++ |=======|
C2 Too dry (1=yes) |z=======|=s===== / |=======|
C4 Too much air/too cold (1=YES) |=======|=======| /++ |=======|

Vi Inli,1,1-tri+percl (ug/m*3) | ========s====x|

Ve InlAromatics+TCE+octanel (ug/m*3) |=======|=======|

Ve IniMeCl2) (ug/m“B) |=======|=sszz==|zs=====|
|
I

+
+

— o
sRSIsss

V4 Inltotal VOCsl (ug/m*3) |=======
VS InIlRSP) (ug/m”3) j=======
V6 legltotal fungil (efu/m*3) |=======|=======|
V7 loglHSB] (cfu/m”3) |=======|=s=s==z|=zz=z=c=|
V8 loglthermophiles) (efu/m*3) |======= ===

1

[

|

]
]
i
]
n
fl
]
]
f
]
fi

1]
1]
}
]
il
~ NN T;‘\ NSNS

LRSS (M/F) 1.92/.031.89/.031.96/.261.98/. 111
n= (M/F) 1181/1761181/1761178/1721 94/1051
|




DEFENDENT VARIABLE (M/F): HIS DIZZINESS |
H1S: DIZZINESS/LIGHTHERDEDNESS (y) |
Key: ++¢/~== = p(,01} ++/~- = ,01(p(.05; +/~ = ,05(p(, 10} / = p).10; |

» = variable not used; ======= = varjable not included in model;!
n = variable not estimable
Ccde Indeperdert Variable Name ] A } B ! C ] D

- e o o o e 0 e e - -]

W2R Workstation-halfheight (l=yes)
W2R Workstatior-open (1=yes)

W3 Hours at Workstation (hrs)

W4 Go outside today (i=yes)

WS Used chems at work today (1=yes)

W6 Hours at VDT (hrs)

W7 Any new carpet (i=yes)

W8 New Carpet w/glue (1=yes)

Pl Age (yrs)

P3R Pay Grade (GS9-12)

P3B Pay Grade (GS13-135)

P4 Job Satisfaction (higher = more)

PS Role Conflict (higher = more)

P& Job Control (higher = more)

P7 Workload (higher = more)

P8 Abilities are used (higher = more)

P9 Role Clarity (higher = more)
P10 External Stress (higher = more)
P11R Moderate smoking ((10cigs/d)
F11B Heavy smoking ()10 cigs/d)
P12R Glasses or contact lens (1=yes)
P12B Contact lens only (1=yes)

P13 MD diagnosed asthma (i=yes)

L] . \. . \. »

L ] - - L .\l L]
+

L L] - L ] .\I L
+
+
3
\. L]
3

~
i
|
~
{
]
~
1
L
3
-
3

'.'..\. \\I'-.I
|
]
+
+

+
+

* L [ ] [ ] [ ] . L \\I L] [ ] e L ]
1
|
S
3

[ ] L] - a L] [ ] - LS O] [ ] . . -

T! Temperature (oF.,) I |
T2 % Relative Humidity (%) | ! /+
T3 10gLCO2) (ppm) | / .
i | ++/
l |

/+

T4 1og[RSPY (ug/m*3)
T6 Temp Diff C(ipm - aml) (oF.)

3
N, - - . ]
S

02 At wkst: BO/Cosmetics/Other(i=yes) |==z====|=======| /++ |=s=====|

Ci Too little air/hot,stuffy (l=yes) |=======|
C2 Too dry (1l=yes) | =z===z=== |z=s=zs=| /= |=======|
C4 Too much air/too cold (l=yes) | =======|

=SRSES=REe=

Vi Inl1,1,1-tri+perc] (ug/m”3) |=======|

Ve InlAromatics+TCE+octare) (ug/m*3) |===s====|s======
V3 IntMeCl2] (ug/m*3) | ===z

V4 Inltotal VOCsl (ug/m*3) |s===s==|==sszz=
VS InlRSP] (ug/m*3) |====c=z|sszsssa|======s| n/n
V6 logltotal fungil (cfu/m*3) s=zzsco |zesezes |ezesssz|  pn/n
v7 109(HSB] (cfu/m™3) | s==z=c==|ecesees | szszsz=] n/n
V8 loglthermophilesl (cfu/m”3) |=====ss|c=esces |maszzxx| n/n

|
!
}
!
)
)
1]
S
~
3

LRSS (M/F;b = »,993NE = Not Est.) | b/b | b/b | b/b 1 NE/NE |
n= (M/F) 1180/1671181/1671178/164) 94/1011




DEFENDENT VARIABLE (M/F):

Hi6: DRY/ITCHY SKIN (ce)

Key: +++/=== = p(.01; ++/-- = ,01(p(.0S; +/- = .05(p(.10; / = p).10;

Workstatiorn~halfheight (i=yes)

. = variable not used;
n:

Workstation-cpen (l=yes)
Hours at Workstation (hrs)
Go outside today (1=yes)

Used chems at work today (i=yes)

Hours at VDT (hrs)
Any riew carpet (1=yes)
New Carpet w/glue (i=yes)

variable riot estimable
Indeperdent Variable Name

H1€& DRY/ITCHY SKIN

= variable not included in modelj!

| A | B

I C

D’

P10
P11A
PiiB
Pi2R
PigB

P13

Age (yrs)
Pay Grade (6S59-12)
Pay Grade (GS13-15)

Job Satisfaction (higher =
more)
more)

Role Conflict (higher =
Job Cortrol (higher =
Workload (higher = more)

Rbilities are used (higher
more)

Role Clarity (higher =
Exterrial Stress (higher =

Moderate smoking ((10cigs/d)

Heavy smoking ()10 cigs/d)

Glasses or contact lens (1=yes)

Contact lens only (i=yes)

MD diagnosed asthma (i=yes)

more) | . { .

| ++/
| +4++/ |+++/
| ==/444] —=/+++

L

-f ———

U 4
[ +++/

I /444
o

R
-

33
N L [ ] -

n/+

-]
L] [ - - L] L ] “~ [ ]
I

T1
T2
T3
T4
T6

Temperature (ofF,)

%X Relative Humidity (X)
1log[CO2) (ppm)

log(RSP] (ug/m*3)

Temp Diff (ipm - aml) (oF.)

o2

At wkst: BO/Cosmetics/Other(i=yes) |=======|=======

Ci
Ce
C4

Too little air/hot,stuffy (

Teo dry (1=yes)

Too much air/too cold (i=yes)

Vi1
ve
v3
V4
VS
vé
v?
va

Inli,1,1-tri+percl (ug/m*3)
InlArcmat ics+TCE+octanel (ug/m”3)

InCMeCl2] (ug/m”~3)
Inltotal VOCsl (ug/m~3)
InCRSP) (ug/m”3)

logf{total fungil (cfu/m*3)

logfHSB] (cfu/m*3)

loglthermophilesl (cfu/m”3)

LRSS (M/Fi;b = ».99;NE = Not Est.)

n=  (M/F)

I b/b | b/b

I b/b

NE/. 961

1180/1751184/1811181/1771 97/110]




DEFENDENT VRRIABLE (M/F): Ci HOT RIR
Cl: HOT RIR: too little air movement; tco hot; too stuffy

. = variable not used; ======= = variable not included in model

Ccde Independent Variable Name | A | B [ c ! D!
2A Workstation-halfheight (1=yes) | |
W2B Workstation-open (1=yes) | |
W3 Hours at Workstation (hrs) | i
W4 Go outside today (i=yes) | I
WS Used chems at work today (i=yes) | . |
] |
| |
! |

!
|
|
Key: +++/--— = p(,01j ++/~- = .01(p(.0S; +/- = .05¢p(,10; / = p).10: |
!
|
|

W6 Hours at VDT (hrs)
W7 Any new carpet (1=yes)
W8 New Carpet w/glue (1=yes)

Pi Age (yrs) |
P3A Pay Grade (G59-12) |
P3R Pay Grade (GS513-105) !

P4 Job Satisfaction (higher = more) |

PS5 Rele Conflict (higher = more) |

P& Job Control (higher = more) |

P7 Workload (higher = more) |

P8 Abilities are used (higher = more)l
P9 Role Clarity (higher = more) |

|
I
}
|
|
|

P10 External Stress (higher = more)
P11A Moderate smoking ((10cigs/d)
P11B Heavy smoking ()10 cigs/d)

Pi2R Glasses or contact lens (1=yes)
Pi2B Cortact lens only (l=yes)
P13 MD diagriosed asthma (l=yes)
T1 Temperature (of.) |
T2 % Relative Humidity (%) 1
T3 loglC021 (ppm) i /+
!
I

T4 1og[RSP) (ug/m*3)
T6 Temp Diff (lpm - aml) (oF.)

02 At wkst: BO/Cosmetics/Other(i=yes)| +/

C1 Too little air/hot,stuffy (i=yes) |== == =] {
C2 Too dry (lzyes) |=====c==|=======z|=======|===s====c|
C4 Too much air/too cold (1=yes) |=======|===s==s==|s======|
Vil Inli,1,1-tri¢percl] (ug/m"3) |=======|=======
V2 InfAromatics+TCE+octanel (ug/m*3) |ss=====|
V3 In(MeCl2] (ug/m*3) |=======|=s=====
l
|

V4 Inltotal VOCsl (ug/m”3) je======]=======
VS In[RSP) (ug/m*3) J== =

VE log[total fungi] (cfu/m*3) |=======|s======|=======
v7 109 [HSB]) (cfu/m”3) |=======|]=======|=======|s======
ve logtthermophilesl (cfu/m"3) |=======|]======c|==s===== | =======|

LRSS  (M/F) (a = (.01) I a/a | a/a |======= |======= |
n= (M/F) 1180/1€81184/179|=======|=======|




DEPENDENT VARIABLE (M/F):

ce:

Key: +++/-~- = p(.01; ++/~-

Ccde

- —

Ce DRY AIR

DRY RIR: Too dry

— o e o

SI=;===o

variable rnot used;
Indeperdent Variable Name

,01(p(.05; +/- = .05(p(.10; / = p).10;

= variable not irncluded i

B I C

n model
} D

Workstation-halfheight (1=yes)
Werkstation-open (i=yes)

Hours at Workstation (hrs)

Go oJu.=ide today (1=yes)

Used chems at work today (i=yes)
Hours at VDT (hrs)

Any new carpet (l=yes)

New Carpet w/glue (i=yes)

— v et e Em e = .

- - —
=F=ESS=R

—— v o
==SsS=Rs=

— o 2 e e
=======

o - i w
EEEI=ES

o o o - aan
—_——=aas=

P10
Pi1A
P11B
P12A
P12B

P13

Rge
Pay

(yrs)

Grade (GS9-12)

Pay Grade (GS513-15)

Job Satisfaction (higher
Role Cornflict (higher
Job Control (higher = more)
Worklcad (higher = more)
Abilities are used (higher
Role Clarity (higher = more)
External Stress (higher = more)
Moderate smoking ((10cigs/d)
Heavy smoking ()10 cigs/d)
Glasses or contact lens (i=yes)
Contact lens only (l=yes)

MD diagnosed asthma (1l=yes)

= more)
more)

more)

=S=s===s

o i g . e S

e s S ane
—mmamasa=

- oo o o o
—————==

———— -
33—

-n W e G MR R S TG Gy G G W G S E—

71
Te
T3
T4
16

Temperature (oF.)

X Relative Humidity (X)
log[CO2) (ppm)

log[RSP] {ug/m*3)

Temp Diff (ipm - aml) (oF.)

o o o
23>+

o o e G —
3131

o oot s s e
—_———eSa=

02

At wkst: BD/Cosmetics/Other(i=yes) |

C1
ce2
C4

Toc little air/hot,stuffy (1=yes)
Too dry (1l=yes)
Too much air/too cold (i=yes)

vi
ve
v3
V4
VS
Ve
v7
ve

Inli, 1, 1-trirpercl (ug/m*3)
InlAromat ics+TCE+octanel {(ug/m*3)
IniMeCl2) (u3/wm*3)

Inftotal VOCsY (ug/m”3)

IntRSP] (ug/m*3)

logltotal fungil (cfu/m”~3)
log[HSB) (cfu/n*3)
loglthermophiles] (cfu/m”*3)

=======

SEEESEE | EEERsss

s e o oo o
SEERI=E=

o o g o @
-+

_=EEREEs

=SS

(M/F)
(M/F)

LRSS (a = (01

n=

| a/a [.19/.821

1176/71731180/180 | =======

o v - ——
P2 41




DEFENDENT VARIARLE (M/F):
C4: COLD RIR:

C4 COLD RIR
Too much air movement; tco cald

. = variable not used; ======= = variable not included in mcdel
Independent Variable Name J A ) B ] c ) DY
WA Workstatior~halfheight (i=yes) |
WeER Horkstatior-open (1=yes) |
W3 Hours at Workstation (hrs) |
W4 Go outside today (i=yes) I
WS Used chems at work today (i=yes) | .
1
|
|

|
i
!
Key: +++/--= = p(,01; ++/-- = ,01(p(.05; +/~ = .0S5(p(.10; /7 = p}.10; |
!
|
|

W6 Hours at VDT (hrs)
W7 Any riew carpet (1=yes)
W8 New Carpet w/glue (1=yes)
P1 Rge (yrs) l
P3AR Pay Grade (GS9-12) ]
P3B Pay Brade (6513-15) ]
P4 Job Satisfaction (higher = more) | .
i
I
!

PS Role Conflict (higher = more) ++/
Pe Job Cortrol (higher = more) .
P7 Workload (higher = more) .
P8 Abilities are used thigher = more)l -/
P9 Role Clarity (higher = more) 1444/
P10 External Stress (higher = more) | .

{ +
LSO I LU T T I

I}

|}

4

|

|

t

]

u

]

]

]

I

1}

\

+4+4+/ j=======
. | =======

P11A Mcderate smoking ({(10cigs/d)
P11B Heavy smoking ()10 cigs/d)

P12B Contact lens only (1l=yes)

|
!
F12A Glasses or contact lens (i=yes) |
|
l

P13 MD diagriosed asthma (i1=yes)

- - s

Ti Temperature (of.)

T2 %X Relative Humidity (X)

T3 1oglC02] (ppm)

T4 log[RSP1 (ug/m*3)

T6 Temp Diff (lpm - aml) (oF.)

—— ——— —-— -

!
€2 Too dry ( 1=yes) [=scz==={s=====z{|s=c=a==|=======|
C4 Too much air/too cold (i=yes) ]
- |

Vi Inli,1,i-tritpercl (ug/m*3) | =s=====|======= |=z======

2 InfAromatics+TCE+octanel (ug/m*3) |===s===|=z======z|==s====
V3 1n[MeCl2) (ug/m*3)
V4 Inltotal VOCs) (ug/m*3) |=======
VS InlRSP] (uglm"3) | =======
V6 logltotal fungil (cfu/m*3)
V7 log(HSB] (cfu/m”3) |=======
V8 loglthermophiles] (cfu/m"~3) | =======|=======|=z=z=====

LRSS (M/F)

1.64/.071.66/,08|=======|===s====|
n= (M/F) I

118171711185/1771==




DEFENDENT VARIABLE (M/F):
Body odor; cosmetics; other food smells
p{.01§ ++/-- = ,01(p(.05; +/-

(icH

Key: +++4/-~- =

ODOR:

= variable not used;

02 ODOR

= ,05(p(.10; / =

p). 10;

= variable not included in model |

-1 = ~(infinity)
Ccde Irndeperdent Variable Name { 2] | B | > | D!
e e — - — e -=1
W2A Workstaticn—halfheight (1=yes) | /+ | /+ |=======| ==/
W2E Workstaticrn-cpen (i=yes) 1 /444 /444 |=======| /444
W3 Hours at Workstation (hrs) | /+ | /+ |=======| /++
W4 Bo outside today (l=yes) | . | . |s======| .
WS Used chems at work today (1=yes) | . | . j=======| .
We Hours at VDT (hrs) | /444 /444 | =======| /
W7 Any new carpet (i=yes) l . l . |=======| .
W8 New Carpet w/glue (1l=yes) I . | . | s======| .
Pi Age (yrs) { o | o | ==m====| .
P3R Pay Grade (GS9-12) | . | . | =======| .
P3R Pay Grade (BS513-195) | . ! . |=======| .
P4 Job Satisfaction thigher = [ . | . | s======| .
PS5 Role Conflict (higher = more) ! . | . |=======| .
P6 Job Control (higher = more) i /7++ | /++ |=======| /++
P7 Workload thigher = more) | . | . |=======| .
P8 Abilities are used (higher = more)l . i v |=======| .
P39 Role Clarity (higher = more) | ==/~ | ==/~= |=s=====| «=/w=
P10 External Stress (higher = more) | +4+/ [++4/ jss=====| 4/
P11R Moderate smoking ({(10cigs/d) | / ! / |=======| /
P11B Heavy smoking ()10 cigs/d) [++4+/ 1444/ |=======| /
P12A Glasses or contact lens (1=yes) | . | . |s======]
P12B Contact lens only (1=yes) ! . | . |=======| .
P13 MD diagriosed asthma (1=yes) | ++/ | +/ |=s=====| /-1
T1 Temperature (oF.) | / | . | s======| .
T2 % Relative Humidity (%) I ++/ I +/ |=======| /
T3 loglC02) (ppm) | 4/ 1444/  |=======| ++/
T4 log[RSP) (ug/m*3) | /+ | / |=======| /
T6 Temp Diff (lpm - aml) (oF.) | / | . |s======| .
02 Rt wkst: BO/Cosmetics/Other(i=yes) j==== j== |=====s=|=======
C1 Too little air/hot,stuffy (l=yes) |=======|ss====s|==s====|zs=z====
C2 Too df‘y ¢ 1=yES) |e======|===s===|=======|=======
C4 Too much air/too cold (1=yes) j=======|=======|==c=z== | =======
Vi Inl1,1,1-tri+percl (ug/mn*3) js======|=======|=s=====| /
V2 Inl[Aromatics+TCE+octanel (ug/m*3) |=======|=c=z===cz|c==s===|++4/
V3 InlMeCl2] (ug/n"3) |=======|=s=====|=======| /
V4 Inltotal VOCs) (ug /m™3) |=======|==s====|s======| /e
VS InlRSP) (ug/m“3) |=======|=======|zs=====| /
V6 logltotal fungil (efu/m"3) |=======|=======|=s=====| [/
V7 log[HSBl (cfu/m"3) |=e=m===|======z|sccc=cx| /
V8 loglthermophiles] (cfu/m*3) |=======|=======z|==s===3] -/
LRSS  (M/F) 1.29/.021.31/.021=======|,91/, 13|
n= (M/F) 1179/1701179/170|=======| 92/1011|




DEPENDENT VARIRELE (M/F): A1 FRIR OR POOR RIR QUALITY RATING

Al:

Key

FRIR OR POOR RIR QUALITY RATING: Overall air quality
excellent/good vs fair/poor
iottd/==— = p(,01; ++/—- = ,01(p(,05; +/- = ,05(p(. 103 / =

= variable not used;j ======= = variable not included in model

Independent Variable Name | A ! B ) c l

p). 10;

D!

—— . — — O — I —— — — - T S W G S —— — T — " ' —— - T ——— = . - " _—— o = — o

Workstation-halfheight (1=yes) 1
Workstation-open (i=yes) |
Hours at Workstation (hrs) |
Go outside today (i=yes) |
Used chems at work today (1l=yes) |
Hours at VDT (hrs) |
Any new carpet (l1=yes) 1
New Carpet w/glue (i=yes) 1

-
/-
/

Age (yrs) 1
Pay Grade (GS9-12) |
Pay Grade (GS13-195) |
Job Satisfaction (higher = more) |
Role Conflict thigher = more) |
Job Control (higher = more) !
Workload (higher = more) |
Abilities are used (higher = more)l
|
|
!
!
!
|
|

Role Clarity (higher = more)
External Stress (higher = more)
Moderate smoking ((10cigs/d)
Heavy smoking ()10 cigs/d)
Glasses or contact lens (1=yes)
Contact lens only (1=yes)

MD diagnosed asthma (1=yes)

. L 4 e ® @ - \. ) L] - [ ] . . -
- -« . s & - -, * 2 L ] L] L ] ] L] -

- L] . L] L ] [ ] \. [ ] L) [ ] L

Temperature (oF.) |
% Relative Humidity (%) i
1cg(CO2) (ppm) |
1og(RSP] (ug/m”3) |
Temp Diff (ipm - aml) (oF.) i

L L] ] a ~

. [ ] * = -~

At wkst: BO/Cosmetics/Other(1=yes)| === |=======| / |

Too little air/hot,stuffy (1=yes) |=======|=======|+++/+++|
Too dPy (1=yes) |=======|=======| ++/4+4+]|
Too much air/too cold (i=yes) | =======|=======| /44 |

Inll,1,1-tri+tperc) (ug/n~3) |s======|==s====|===s==== [
InfAromat ics+TCE+octanel (ug/m~3) |s=====3=|=======|=======|
irilMeCl2] (ug/m‘S) |=======|zz=c=cz= | zze====|
Inftotal VOCs] (ug/m*3) |=======|=z=====|=======|
InfRSP] ( ug/m"3) |======x|=cs=s=a | s======|
logltotal fungil (cfu/m~3) |=======|===smea | seas===|
log[HSB] {cfu/m™3) |===x=s= | ssszass | s==se=x|
loglthermophilesl (cfu/m”*3) | s======|ce=zas= | z=asssx|

\\\}\\\\

LRSS  (M/F) (a = (.01 I as.02l a/.021.15/.661
n= (M/F) 1172/1711476/1771172/1731

a/.071
90/1081
|




DEFENDENT VARIABLE (M/F): A2 POOR RIR QUALITY RATING i

A2: POOR AIR QUALITY RATING: Overall air quality excellent/gcod/fairl
VS poor |
Key: +++/--- = p(,01; ++/-— = ,01(p(,05; +/- = .05(p(.10; / = p).10; |
. = variable rnot used; ======= = variable not included ir mcdel;!
-1 = ~linfinity)
Ccde Irdeperndent Variable Name | A | B | C l D!
W2R Workstatiorn-halfheight (1=yes) . . . .

WeB
W3
W4
WS
We
W7
)

I | |
Workstation-open (1=yes) | ! !
Hours at Workstation (hrs) i | |
Go outside today (i=yes) ! | [
Used chems at work today (i=yes) | ++/ | ++/ | +4+/
Hours at VDT (hrs) ! i l
Any new carpet (1=yes) I | l
New Carpet w/glue (1=yes) | | |

!
e
~

1
[

P1
P3A
P3B
P4
PS
Pe
P7
Pe
Pg
P10
P11A
F11B
P12A
P12B

P13

Age (yrs) I | !
Pay Grade (G6S59-12) ! | |
Pay Grade (6S13-195) i ! |
Job Satisfaction (higher = more) | l |
Role Conflict (higher = more) | | I
Job Control (higher = more) | | ]
Workload (higher = more) | . | . !
Abilities are used thigher = more) | /7++ | /7++ |
| I I
| | I
| | [
| | |
! I l
| | I
! ! I

~N * [} -

Role Clarity (higher = more)
External Stress (higher = more)
Moderate smoking ({10cigs/d)
Heavy smoking ()10 cigs/d)
Glasses or contact lens (1=yes)
Coritact lens only (i=yes)

MD diagrosed asthma (i=yes)

\. L] L ]
+
\. L]

T1
T2
T3
T4
6

Temperature (of.) [ / l |
% Relative Humidity (%) | / | 1
log[CO2]) (ppm) | / ] . I
1cg[RSP) (ug/m”™3) | / | ]
Temp Diff (ipm - ami) (oF.) | / | |

Ge

At wkst: BO/Cosmetics/Other (1=yes) | s======]|=======| / =======|

Ct
c2
Ca4

Too little air/hot,stuffy (l=yes) |=======|=======| /++ |=======|
Too dry (1=yes) |=======z|=======|4+++/ |=======|
Too much air/too cold (i=yes) |=======|=======| / j=======|

Vi
ve
v3
V4
VS
Ve
V7
va

Inli,1,1-tritpercl (ug/m*3) | s======|=======z|==s====|
1nlAromat ics+TCE+octarel (ug/m*3) [=======|=====z==|=z=====x|
IntMeCl2l (ug/m*3) | s======|=======|
Inltotal VOCsl (ug/m”~3) |=z=====|======z|
In[RSP] (ug/m“S) |=======|=======|
logltotal fungil (cfu/m*3) |=======|=======|z===z=za|
!
i

logfHSB] (cfu/m*3) |s======j===z===
log[thermophilesl (cfu/n*3) | =======|=======

[
!
L
|
|
!
I
WM NNNN NS,

LRSS (M/F) (b =).99 I b/.921 b/.691 b/.921 b/b

!
|
|
|
|
|
|
i
|
l
I
n=  (M/F) 1166/1631170/1691166/1661 8671001
|




DEFENDENT VARIAREBLE (M/F): M1 FATIGUE
M1: FRTIGUE

Key: +++/--= = p(.01§ ++/-- = .01(p(.05; +/- = .05(p(.10; / = p).10;
. = variable rnot used; ======= = variable rct ircluded in mcdel
Code Independerit Variable Name | A ! B | c i D!

W2R Workstaticon-halfheight (1=yes) | !
W2E Workstation-cpen (1=yes) | |
W3 Hours at Workstation (hrs) | |
W4 Go ocutside today (1=yes) | I
WS Used chems at work today (i=yes) | . | . |z======|
W6 Hours at VDT (hrs) | ]
W7 Any rew carpet (l=yes) ! l
W8 New Carpet w/glue (1=yes) | |

P1 Age (yrs) !
P3A Pay Grade (GS9-12) |
F3B Pay Grade (6S13-15) |
P4 Job Satisfaction (higher = more) |
PS Role Canflict (higher = more) |
PE& Job Control (higher = more) |
P7 Workload (higher = more) |
P8 Abilities are used (higher = more) | /— | /== |=======| /—- 1
P9 Role Clarity (higher = more) |
P10 External Stress (higher = more) !
P11A Mcderate smoking ({(10cigs/d) i
P11B Heavy smoking ()10 cigs/d) |
P12A Glasses or contact lens (i=yes) i
P12B Contact lens only (1=yes) |

P12 MD diagnosed asthma (1l=yes) |

T1 Temperature {(oF.)

T2 % Relative Humidity (%)

13 loglCO21 (ppm)

T4 log[RSF] (ug/m*3)

T6 Temp Diff (lpm - aml) (oF.)

NN

o
)
D
o+
z
r3
wn
<
2,
o
~
0
(o)
n
32
n
<+
s
n
0
~
o
o
=g
L1
-
—
)
<
L
n
~
]
il
n
[}
1]
1]
n
¥
|
|
|
I
|
I
|
I
|
I
|
|
|
|
I
|
{
|
I
1

o e i e e | e e e e i | o o o ——

C1 Too little air/hot,stuffy (l=yes) |=======|======= |======= |=======

C2 Too dry (i=yes) @ |=s=====|=s=====|=======
C4 Too much air/toc cold (1=yes)

\
1
I
!
I
)
1]
|
|
{
|
1
|
[
—
!
|
I
|
i
|
[
—

Vi Inll,1,1-tri+percl (ug/m*3) | s======|=======|

V2 InlAromatics+TCE+octanel (ug/m”3) |s====s=|=======|=======|
V3 InlMeCl2] (ug/m*3) | s=z====|s======|

V4 Inltotal VOCsl (ug/m*3) | =======z|==s====|=======|
VS InlRSP] (ug/m'\s) |=======]s======|====s===|
V6 logltotal fungild (cfu/m*3) | =======z| |s======|
V7 log[HSBl (cfu/m*3) |=======|====s=c|=======|
V8 loglthermophiles) (cfu/m*3) | s======|====s==|=======|

NN NNSN N

Adjusted R-square  (M/F) 1.05/.081,06/.09|=======|, 05/, 15!
n= (M/F) 1173/1661178/172|=======| 93/107|
----- - |




DEFENDENT VARIABLE (M/F): M2 VIGOR
mz: VIGOR

= variable riot used; =======

Independent Variable Name

o et o i " e . -

P10
P11A
P11B
Fi2A
P12E

P13

.05(p(.105 7/ = p). 103
= variable rnot ircluded in mcdel

Werkstatiorn-halfheight (1=yes)
Werkstaticon-open (i=yes)

Hours at Workstation (hrs)

6o ouiiide today (1=yes)

Used chems at work today (1=yes)

Hours at VDT (hrs)
Any new carpet (1=yes)
New Carpet w/glue (1=yes)

B | c | D!

Age (yrs)
Pay Grade (659-12)
Pay Brade (GS13-15)

Job Satisfaction (higher = more)

Role Conflict (higher = more)
Job Control (higher = more)
Workload (higher = more)

Abilities are used (higher = more) |

Role Clarity (higher = more)
External Stress (higher = more)
Moderate smoking ({10cigs/d)
Heavy smoking ()10 cigs/d)
Glasses or contact lens (i=yes)
Contact lens only (1=yes)

MD diagrosed asthma (l=yes)

S Gee m Gmy S G D ey TS Gmm S o S

|
. { . . [} .

T1
T2
T3
T4
T6

Temperature (oF.)

% Relative Humidity (%)
logICO2) (ppm)

log{RSP] (ug/m*3)

Temp Diff (lpm - aml) (oF.)

o2

At wkst: BO/Cosmetics/Other(i=yes)|

Ci1
ce
Cé

Too little air/hot,stuffy (1l=yes)

Too dry (l=yes)
Too much air/too cold (1=yes)

vi
ve
V3
V4
VS
vé
V7
va

Inl1,1,1-tri+percl] (ug/m*3)

In[Rromatics+TCE+octanel (ug/m”3)

In(MeCl2) (ug/m*3)

Inftotal VOCs) (ug/m”~3)
InRSP1 (ug/m*3)

logltotal furgil (cfu/m"3)
1og[HSB] (cfu/m”3)
loglthermophilesl (cfu/m*3)

+

Adjusted R-sguare (M/F)
n= (M/F)

1.10/.091.10/. 091 =======], 14/, 181
1172/1671172/167 |=======| 88/102|




DEFENDENT VARIRELE (M/F): M3 TENSION

FM3: TENSION

Key: +++/=—== = p(,01; ++/—-
= variable rnot used;

Irndependent Variable Name

+01(p(.05; +/-

05(p(. 105 /7 = p).10;
variable riot included in mcdel

R | B | c | D!

—— T — — — — T — e T — o ——— - - - —— ———

Werkstaticon-halfheight (1=yes)
Workstatiorn-cpen (1=yes)

Hours at Workstation (hrs)

Go cutside today (1=yes)

Used chems at work today (i=yes)
Hours at VDT (hrs)

Any riew carpet (1=yes)

New Carpet w/glue (l1=yes)

Age (yrs)

Pay Grade (G6S9-12)

Pay Grade (G6S13-135)

Job Satisfaction (higher = more)
Role Conflict (higher = more)
Job Control (higher = more)
Workload (higher

moere)
Rbilities are used (higher
Role Clarity (higher = more)
Exterral Stress (higher = more)
Moderate smoking ((10cigs/d)
Heavy smoking ()10 cigs/d)
Glasses or contact lens (1=yes)
Contact lens only (i=yes)

MD diagnosed asthma (1=yes)

more)

P10
P1iR
P11B
Pi2A
PicB

P13

Temperature {(oF.)

% Relative Humidity (%)
log[CO2] (ppm)

1cg(RSP1 (ug/m*3)

Temp Diff (ilpm — aml) (of.)

At wkst: BO/Cosmetics/Dther(1=yes)

Too little air/hot,stuffy (1=yes)
Too dry (1=yes)
Too much air/too cold (i=yes)

e s s wn ame
43—

- e o o o ——

Inll, 1, 1-tri+perecl (ug/u*3)
InlAromat ics+TCE+octanel (ug/m”3)
In[MeC12) (ug/m*3)

Inftotal VOCsl) (ug/m”~3)

In[RSP] (ug/m*3)

logltotal fungil) (cfu/wm”3)
1og[HSE) (cfu/n*3)
loglthernophiles] (cfu/m*3)

- -

——— e e e
SESN===ES

—— o o -
_EREEES

(M/F)
(M/F)

Adjust R-square
n=

1.14/.091.14/.101
1175/1681179/1751

===

1.21/.06
I 947109




Volume III: Follow-up Survey at
EPA headquarters

APPENDIX E

DETAILED MODELING RESULTS FOR MODEL A

Results on the following pages are presented first for males, then for
females. The header for each case identifies the dependent variable (DEPVAR),
the model type, the gender (P2), the significance probability for the likelihood
ratio statistic (labeled LRS), and the sample size (labeled TOTN). For the
logistiz regressions (entitled "Maximum Likelihood Estimates”), the following are
provided:

the estimated coefficients (ESTIMATE)
their estimated standard errors (STDERR)
the chi-squared statistic (CHISQ) for testing whether the
coefficient is zero
the significance probability (PROB) associated with this test
the estimated odds ratio = exp(ESTIMATE)
the approximate lower 99% confidence limit for the true odds
ratio:
exp (ESTIMATE-2.576*STDERR)
the approximate upper 99% confidence limit for the true odds
ratio:
exp(ESTIMATE+2.576*STDERR)
For the mood-state variables, ordinary regressions are performed, and the
resultant information (entitled simply "MALES" or "FEMALES") includes the usual
analysis of variance table and associated statistics such as R’ and adjusted R’.
Also included are the parameter (coefficient) estimates, their standard errors,
the value of the t statistic for testing that the coefficients are zero, and the

associated significance probabilities.



MAXIMUM LIKELTHOOD ESTIMATES

------------------------ DEPYAR=H] MODEL=A P2:-MALE LRS=0.2875 TOTN=180 ---ccccccccccccannnnnn.s

EFFVAR

INTERCEPT
1

12

13

14

16

w3

Pl

P12A

P13

EFFVAR

INTERCEPT
Tl

12

13

14

16

w3

Pl

P12A

P13

PARAM

PARAM

—

QOWBNMAVEWN -

OWO NS WN e

00DS
ESTIMATE STDERR CHISQ PROB RATIO

3.2784 7.0269 0.22  0.6408  26.5333
-0.0419 0.1161 0.13  0.7179 0.9590
-0.0601 0.0461 1.70  0.1923 0.9417

0.0894 1.4747 0.00 0.9517 1.0935

0.2178 0.2882 0.57  0.4498 1.2433

0.1081 0.1519 0.51  0.4766 1.1142

0.1713 0.1086 2.49 0.1149 1.1868
-0.0721 0.0208 J2.00  0.0005 0.9304

1.3727 0.5663 5.87 0.0154 3.9460

0.0153 0.5989 0.00 0.9796 1.0154

00D$
ESTIMATE STDERR CHISQ PROB RATIO

-8.0659 5.8415 1.91  0.1673 0.0003
0.0656 0.1035 0.40  0.5262 1.0678
0.0254 0.0416 0.37  0.5422 1.0257
0.2988 1.2884 0.05 0.8166 1.3482
0.0751 0.2454 0.09  0.7597 1.0780
0.1892 0.102§ 3.41  0.0649 1.2083
0.1435 0.0952 2.27 0.1316 1.1543

-0.0211 0.0160 1.74  0.1875 0.9791
0.0624 0.3621 g gg 0.8631 1.0644

1.6500 0.6985 0.0182 5.2070

LOWER
99%
LIMIT

0.0000
0.2111
0.8362
0.0245
0.5918
0.7534
0.8972
0.8819
0.9175
0.2171

UPPER
99%
LIMIT

1.928t9
1.2933
1.0604
48.8243
2.6122
1.6477
1.5700
0.9817
16.9207
4.7496



------------------------

EFFYAR

INTERCEPT
1l
12
13
T4
16
w6
P3A
P38
L)
PS
P10

EFFVAR

IKTERCEPT
1
12
13
T4
16

PARAM

OOONOAVEWN =

PARAM

WO UYT MW A s

MAXIMUM LIKELTHOOD ESTIMATES

000S

ESTIMATE STDERR CHISQ PROB RATIO
8.3277 6.6198 1.58  0.2084  4136.89
-0.1042 0.1042 1.00 0.3174 0.9010
-0.0412 0.0393 1.10  0.2947 0.9596
-0.0443 1.3099 0.00 0.9730 0.9567
0.0138 0.2413 0.00  0.9544 1.0139
0.0794 0.1374 0.33  0.5633 1.0826
0.2575 0.1221 4.45  0.0349 1.2937
-0.9073 0.7088 1.64  0.2005 0.4036
-0.1371 0.6454 0.05 0.8317 0.8719
-0.0389 0.3305 0.01  0.9062 0.9618
0.0406 0.2492 0.03  0.8706 1.0414
0.2971 0.1466 4.11  0.0427 1.3459

000S
ESTIMATE STDERR CHISQ PROB RATIO

-5.5746 6.0713 0.84  0.3585 0.0038
-0.0658 0.1098 0.36 0.54%0 0.9363
0.0561 0.0449 1.56 0.2117 1.0577
1.5200 1.3613 1.25  0.2641 4.5722
0.2160 0.2489 0.7  0.3854 1.2411

0.0395 0.1056 0.14  0.7084 1.0403
0.1891 0.1036 3.33  0.0681 1.2082
0.2674 0.4337 0.38 0.5375 1.3066
1.0327 0.4577 5.14  0.0234 2.8227
0.2447 0.3529 4.45  0.0349 0.4749
0.4977 0.2554 3.80 0.0513 1.6449
-0.2108 0.1410 2.24  0.1389 0.8099

LOWER
99%
LIMIT

0.0002
0.6889
0.8672
0.0328
0.5446
0.7599
0.9446
0.0650
0.1654
0.4105
0.5481
0.9226

LOWER
99%
LIMIT

0.0000
0.7056
0.9422
0.1371
0.6537
0.7925
0.9252
0.4275
0.8682
0.1913
0.8520
0.5633

DEPVAR=H2 MODEL=A P2-MALE LRS=0.0009 TOTN=173 «vcccoccerecccmccennnn..

UPPER
99%
LIMIT

1.05¢€11
1.1785
1.0619
27.9384
1.8878
1.5424
1.7719
2.5057
4.5972
2.2535
1.9789
1.9635

DEPYAR=H2 MODEL=A P2=FEMALE LRS=0.0059 TOTN=167 ~------cccccccccccen...



........................

CFFVAR

INTERCEPT

11
12
13
T4
16
W2A
L
P1
P3A

.......................

EFFVAR

INTERCEPT
12
12
13
T4
16
W2A
wee
Wb
Pl
P3A
P38
P4
PS5
P10

PARAM

WO " MmN e

PARAN

NO OO~ O N s W) ) o

ESTIMATE

6.2416
-0.0277
-0.0279
-0.2994

0.1049

0.0477
-0.3895

0.3179
-0.0511
-1.6216
-0.5189
°°c°231

0.2757

0.2397

ESTIMATE

-6.4731
0.0352
0.0322
0.9676
0.1763
0.1523

-0.3140

-1.6689
0.0712

-0.0317

-0.5817
0.0966

-0.2056
0.2153

-0.2360

MAXIMUM LIKELIHOOD ESTIMATES

STDERR

7.0917
0.1073
0.0400
1.4184
0.2416
0.1496
0.4995
0.1353
0.0197
0.8386
07619
0.3371
o.2m
0.1527

STOERR

71.4052
0.1301
0.0492
1.5323
0.2831
0.1285
0.4782
0.7175
0.1206
0.0213
0.6185
0.6996
0.4093
0.3284
0.1636

CHISQ

CHISQ

0.76
0.07
0.43
0.40
0'39
1.40
0.43
5.41
0.3%5
2.22
0.88
0.02
2.97
424
2.08

DEPVAR=H3 MODEL=A P2:MALE LRS=0.0022 TOTN=172

PROB

0.3788
0.7964
0.4846
0.8328
0.6643
0.7500
0.4354
0.0188
0.0096
0.0680
0.4958
0.9454
0.2867
0.1165

PROB

0.3820
0.7864
0.5122

000$
RATIO

513.680
0.9727
0.9728
0.7413
1.1106
1.0489
0.6274
1.3742
0.9502
0.1976
0.5952
0.9772
1.3175
1.2709

000$
RATIO

0.001S
1.0358
1.0327
2.6316
1.1928
1.1645
0.7305
0.1885
1.0738
0.9688
0.5589
1.1014
0.4938
2.0448
0.7898

LOWER
99%
LINIT

0.0000
0.7378
0.8173
0.0192
0.5960
0.72134
0.1871
0.9698
0.9032
0.0200
0.0836
0.4101
0.6764
0.8576

------------------------

UPPER
99%
LIMIT

4,.41€10
1.2824
1.0780
28.6284
2.069¢4
1.5420
2.4528
1.9473
0.9996
1.9492
4.2366
2.3286
2.5661
1.8834

.......................

297359
1.4482
1.1723
136.293
.41
1.6214
2.5039
1.1965
1.4650
1.0234
2.7499
6.6777
1.4173
4.7648
1.2037



MAXIMUM LIKELIHOOD ESTIMATES
------------------------ DEPYAR=H4 MODEL=A P2-MALE LRS=0.9987 10TN=176 -----ccecrecccccccncnoc.e

LOWER UPPER
00D$ 99% 99%

EFFVAR PARAM  ESTIMATE STOERR CHISQ PROB RATIO LIMIT LIMIT
INTERCEPT 1 2.2140 9.5678 0.05 0.8170 9.1523 0.0000  4.63t11
1 2 -0.2628 0.1617 2.64 0.1042 0.7689 0.5070 1.1662
12 3 -0.0421 0.0624 0.46  0.4995 0.9588 0.8164 1.1260
13 4 3.0012 1.9727 2.31 0.1282  20.1097 0.1249  3238.83
1{] 5 0.6479 0.4666 1.93  0.1650 1.9115 0.5746 6.3589
16 6 0.1251 0.2056 0.37 0.5431 1.1333 0.6673 1.9246
W3 7 0.3399 0.1602 4.50 0.0339 1.4048 0.9298 2.1228
w6 8 -0.1958 0.1919 1.04  0.3075 0.8222 0.5015 1.3479
Pl 9 -0.0547 0.0274 4.00  0.0456 0.9468 0.8822 1.0160
P3A 10 -2.1314 1.0207 4.36 0.0368 0.1187 0.0086 1.6453
P38 11 -1.3455 0.8641 2.42  0.1194 0.2604 0.0281 2.4119
P 12 0.6266  0.2957  4.49  0.0341  0.5346  0.2495  1.144]
P9 13 -0.1255 0.3113 0.16 0.6867 0.8821 0.3956 1.9668
P13 i 2.1491 0.7059 9.27 0.0023 8.5771 1.3919  52.8522
....................... DEPYAR=H4 MODEL=A P2=FEMALE LRS=0.7525 TOTN=164 «-cccvcccecmcaaoaoo.o.

LOWER UPPER

0DDS 99% 99%

EFFVAR PARAM  ESTIMATE STDERR CHISQ PROB RATIO LINIT LIMIT
INTERCEPT | -12.8374 8.1793 2.46 0.1165 0.0000 0.0000  3761.14
n 2 -0.0383  0.1459  0.07 0.7932  0.9624  0.6609 1.4015
12 3 -0.0380 0.0565 0.45 0.5016 0.9627 0.8323 1.113§
3 4 1.9322 1.8478 1.09  0.2957 6.9047 0.0591  806.040
14 5 1.1787 0.6547 3.24  0.0718 3.2501 0.6018  17.5527
16 6 0.2724 0.1208 5.09 0.0241 1.3131 0.9620 1.7924
w3 7 0.1223 0.1352 0.82 0.3657 1.1301 0.29727 1.6009
w6 8 -0.0473 0.1283 0.14 0.2127 0.9538 0.6854 1.3224
41 9 0.0246 0.0245 1.00 0.3169 1.0249 0.9622 1.0917
P38 11 0.0276 0.5375 0.00 0.9591 1.0280 0.2574 4.1050
P8 12 0.2086 0.2545 0.62 0.4125 1.2320 0.6395 2.3731
P9 13 -0.6304 0.2751 5.25 0.0219 0.5324 0.2621 1.0814
P13 14 -0.2154 0.8817 0.06 0.8070 0.8062 ¢.0832 7.8138



EFFVAR

INTERCEPT
11

72

13

T4

16

W2A

w7

P6

P?

EFFVAR

INTERCEPT
1}
T2
13
T4
16
W2A
w28
W?
P6
P?

PARAM

PARAM

1
1

QWA EBWN -

1
2
3
4
5
6
7
8
9
0
1

ESTIMATE

5.5419
-0.1919
-0.0083

1.1944
-0039‘3

o. 1507
-0.6614

1.0978
-0.5716

0.4680

ESTIMATE

-3.3616
0.3266
0.0608

’30573‘
0.1562
0.1962
0.5719

-1.9397

-0.8523

-0.2482

-0.2081

MAXIMUM LIKELIHOOD ESTIMATES

STDERR

8.4798
0.1353
0.0503
1.7638
0.3133
0.1695
0.6589
0.5067
0.2868
0.2621

STDERR

7.6342
0.1375
0.0564
1.7048
0.3586
0.1269
0.4758
0.8081
0.4669
0.2218
0.2198

CHISQ

0.43
2.01
0.03
0.46
1.58

WD e O
O NO~N
WO = O

CHISQ

DEPVAR=HS MODEL=A P2-=MALE LRS=0.9222 T0TN=182

PROB

0.5134
0.1562
0.8693
0.4983
0.2082
0.3740
0.3155
0.0303
0.0463
0.0742

DEPYAR=HS MODEL=A P2-FEMALE LRS=0.6911

PROB

0.6597
0.0175
0.2811
0.0361
0.6632
0.1221
0.2294
0.0164
0.0679
0.2633
0.3436

000$
RATIO

255.162
0.8254
0.9918
3.3016
0.6742
1.1626
0.5161
2.9976
0.5646
1.5968

LOWER
99%
LIMIT

0.0000
0.5825
0.8712
0.0351
0.3008
0.72513
0.0945
0.8126
0.2697
0.8129

UPPER
99%
LIMIT

7.83t11
1.1696
l.lm
310.427
1.5110
1.7992
2.8117
11.0570
1.1820
3.1367

TOTN=174 --ccccmcecmcncacacac....

00DS
RATIO

0.0347
1.3862
1.0627
0.0281
1.1691
1.2168
1.7716
0.1437
0.4264
0.7802
0.8121



MAXIMUM LIKELIHOOD ESTIMATES

------------------------ DEPVAR=Hb6 MODEL=A P2-MALE LRS=0.9999 TOTN=178 ------ccecccccccrcnnacca
LOWER UPPER

000$ 99% 99%
EFFVAR PARAM  ESTIMATE STDERR CHISQ PROB RATIO LIMIT LIMIT
INTERCEPT «2.7769 9.2873 0.09  0.7649 0.0622 0.0000  1.528€£9
1 0.1105 0.1640 0.45 0.5006 1.1168 0.7320 1.7040
12 -0.0400 0.0627 0.41 0.5241 0.9608 0.8175 1.1292
-1.6207 2.1254 0.58  0.4457 0.1978 0.0008  47.1970

1

2

:

5 0.4211 0.4885 0.74  0.3886 1.5236 0.4329 5.3627
16 6 0.3442 0.1943 3.14  0.0765 1.4109 0.8553 2.3213

7 0.2070 0.1455 2.02  0.1549 1.2300 0.8455 1.7893

8 -0.0678 0.0304 4.97  0.0257 0.9344 0.8641 1.0106

9 0.7136 0.3296 4.69  0.0304 2.0413 0.8733 4.2714

0 1.4325 0.8443 2.88  0.089%8 4.1892 0.4760  36.8707

.......................

LOWER UPPER

000S 99% 99%

EFFVAR PARAM  ESTIMATE STDERR CHISQ PROB RATIO LIMIY LIMIT
INTERCEPT 1 -1.9596 6.3224 0.10  0.7566 0.3409 0.0000 1667611
n 2 0.0097 0.1146 0.01 0.9327 1.0097 0.2516 1.3565
12 3 0.0052 0.0490 0.0t 0.9148 1.0053 0.8860 1.1405
I 4 -0.2895 1.4318 0.04  0.8398 0.7486 0.0187  29.9287
T4 S -0.0205 0.2620 0.01 0.9376 0.9797 0.4989 1.9240
16 6 0.1047 0.1046 1.00 0.3167 1.1104 0.8481 1.4538
W3 7 0.2272 0.1076 4.46 0.0 1.2551 0.9513 1.6560
(41 8 -0.0173 0.0192 0.81 0.3682 0.9828 0.935¢ 1.0327
(9) 0.4011 0.2007 (3) gg 0.0457 1.4935 0.8906 2.5045

0.0137 0.3939 0.9722 1.0138 0.3675 2.7965



MAXTMUM LIKELTHOOD ESTIMATES
DEPVAR=H] MODEL=A P2:=MALE LRS=0.1679 YOTN=178 -cevcceecccncmumnnrancccs

........................

LOKER  UPPER

00D 99% 99%

EFFVAR PARAM  ESTIMATE STDERR  CHISQ PROB  RATIO  LIMIT  LINIY
INTERCEPT 1 -3.5591  8.1537 0.19  0.6625  0.0285  0.0000  3.769€
) 2 -0.3032  0.1206 6.57 0.0103  0.7340  0.5380  1.0015
12 3 -0.0704  0.0475 2.20  0.1381  0.9320  0.8247  1.0533
1 4 1.1893 1.5514 .29 0.0069 65.9766  1.2128  3589.28
T 5 -0.3442  0.2822 1.49  0.2225  0.7088  0.3426  1.4663
16 6 0.1983  0.1419 1.95  0.1621  1.2193  0.8460  1.7524
W3 7 0.1243  0.1078 1.33  0.2450  1.1324  0.8528  1.4948
W6 8 0.4018  0.1399 8.25  0.0041  1.4945  1.0423  2.1429
w8 9 -0.6575  0.7014 0.88 0.3436  0.5181  0.0851  3.1560
P3A 10 -1.6994  0.8341 4.15  0.0416  0.1828  0.0213  1.5671
P38 1 -0.893  0.7285 1.50 0.2199  0.4092  0.0626  2.6725
P8 12 0.0628  0.1912 0.11 0.7426  1.0648  0.650)  1.7425
P10 13 0.4980  0.1690 8.68  0.0032  1.6454  1.0647  2.5430
P1IA 14 1.2645  0.9310 1.84  0.1744  3.5413  0.3218  38.9686
P18 15 -0.4360  0.7772 0.31 0.5748 . 0.6466  0.0873  4.7878
....................... DEPVAR=H? MODEL=A P2=FEMALE LRS=0.0053 TOTN=167 o-v-v-cvcesmcencamcncen
LONER  UPPER

000S 99% 99%

EFFVAR PARAM  ESTIMATE  STDERR  CHISQ PROB  RATIO  LIMIT  LIMIY

-10.2629 6.6882 2.35  0.)2489 0.0000 0.0000  1059.87

NTERCEPT 1

'}1 2 0.0120 0.1147 0.0} 0.9166 1.0121 0.7532 1.3600
12 3 0.0201 0.0453 0.20 0.6571 1.0203 0.9079 1.1466
1 4 1.2862 1.4056 0.84  0.3602 3.619% 0.0968  135.237
T4 ] 0.4236 0.2624 2.61 0.1064 1.5275 0.2720 3.0028
16 6 0.1468 0.1203 1.49  0.2222 1.1581 0.8495 1.5788
V3 7 0.1861 0.1032 3.25 0.0713 1.2045 0.9234 1.5714
w6 8 0.1501 0.1036 2.10 0.1424 1.1620 0.8898 1.5124
w8 9 -0.8762 0.4919 .17 0.0089 0.4164 0.1173 1.4784
P3A 10 -0.3672 0.4398 0.20 0.4039 0.6927 0.2231 2.1506
P38 1l 0.7163 0.4488 2.5  0.1108 2.0468 0.6442 6.5039
() 12 -0.3519 0.1733 4.12 0.0423 0.7034 0.4501 1.0991
P10 13 -0.1632 0.1384 1.39 0.2382 0.8494 0.5%47 1.2133
P11A 14 0.2719 0.5976 0.21 0.64%1 1.312§ 0.281% 6.1185
Pl118 15 -1.8054 0.8915 .10 0.0429 0.1644 0.0165 1.6341



MAXIMUM LIKELIHOOD ESTIMATES

DEPVAR=H8 MODEL=A P2-MALE LRS=1.0000 TOTK=)76 --vc-cceocececccccccnconn
LOWER UPPER

------------------------

000$ 99% 99%
EFFYAR PARAM ESTIMATE STOERR CHISQ PROB RAT]IO LIMIT LIMIT
INTERCEPT 1 4.9445  18.9583  0.07  0.7942  140.401  0.0000  2.27€23
1 2 -0.3345 0.3073 1.18 0.2764 0.7157 0.3243 1.57295
13 4 3.6423 3.4482 1.12 0.2908  38.1795 0.0053 275093
¢ 5 0.3502 0.6927 0.26 0.6132 1.4194 0.2383 8.4536
16 g igggg:l’ 0.4315 0.73 0.3933 0.6919 0.2277 2.1027
m =11, . . . . . .
w3 8 0.3302 0.2607 1.60 0.2054 1.3912 0.7108 2.7231
¥ 9 1.4464 1.0219 2.00 0.1570 4.2478 0.3054  59.0754
P3A 10 -3.6639 2.1116 3.01 0.0827 0.0256 0.0001 5.9037
P38 11 -3.0188 1.8570 2.64 0.1040 0.0489 0.0004 5.8406
P8 12 -0.8815 0.5300 2.77 0.0963 0.4142 0.1057 1.6222
P9 13 -0.8652 0.5571 2.41 0.1204 0.4210 0.1002 1.7681
P10 14 0.6105  0.4057  2.26 0.1324  1.8414  0.6475  5.236]
P13 15 2.7201 1.0565 6.63 0.0100 15.1818 0.9986  230.821
....................... DEPYAR=H8 MODEL=A P2=FEMALE LRS=1.0000 TOTN=]69 «---ccccccecccccncnccee
LOWER UPPER
0DDS 99% 99%
EFFVAR PARAM  ESTIMATE STODERR CHISQ PROB RATIO LIMIT LINIT
INTERCEPT 1 -6.7593  11.3228  0.36  0.5507  0.0012  0.0000  5.462€9
" 2 0.1530 0.2105 0.53  0.4674 1.1653 0.6776 2.0042
12 ~ 3 -0.0236 0.0916 0.07 0.7970 0.9767 0.72714 1.2366
13 4 -1.5315 2.5460 0.36 0.5478 0.2162 0.0003 152.474
(] 5 0.4808 0.7145 0.45 0.5010 1.6174 0.2567  10.1894
16 6 0.4005 0.1663 5.80 0.0160 1.4926 0.9725 2.2908
W2A 7 0.3100 0.6969 0.20  0:.6564 1.3634 0.2265 8.2089
w28 8 -0.2644 1.3466 0.04 0.8444 0.7677 0.0239  24.6417
w3 9 0.0971 0.1824 0.28 0.5944 1.1020 0.6888 1.7629
w7 10 0.6252 0.6545 0.91 0.33%4 1.8686 0.3462  10.0864
P3A 11 0.5312 1.0745 0.24 0.6210 1.72010 0.1068  27.0885
P38 12 1.6497 1.1007 2.25 0.133 5.2054 0.3055  88.6861
P8 13 0.2803 0.3742 0.56 0.4545 1.323% 0.5041 3.048
P9 )1 -0.3998 0.3875 1.06 0.3021 0.6705 0.2471 1.81%2
P10 15 0.0222 0.2700 0.01 0.9344 1.0224 0.5100 2.04%8
P13 16 0.2758  1.2482  0.05 0.8251  0.7500  0.0305  18.9076



EFFVAR

INTERCEPT
12
12
13
T4
16
W2A
W3
w8
Pl
P4
P10
P12A
P128

EFFVAR

INTERCEPT
11
12
13
74
16
¥2A
w28
W3
w8
2!
P4
P10
PI12A
P12B

[7-X. L VY. YR SYIY Ny

WO SNOVUN o b N e

ESTIMATE

14.3268
-0.0756
<0.0153
~1.4006
<0.1546
-0.0002
-0.2835
0.1720
o.‘m
-0.0183
~0.4406
0.4374
0.7701
0.2511

STDERR

7.6938
0.1087
0.0423
1.4560
0.2523
0.1439
0.5191
0.1008
0.6162
0.0188
0.3336
0.1577
0.4960
0.4838

SRR S PR Y

MAXIMUM LIKELIHOOD ESTIMATES

PROB

0.0626
0.4867
0.7172
0.3361
0.5400
0.9991
0.5850
0.0879
0.4190
0.3296
0.1866
0.0055
0.1205
0.6037

DEPVAR=H3 MODEL=A P2=FEMALE LRS=0.0168

ESTIMATE

-8.9925
-0.0151
0.0018
2.0415
-0.1638
0.0161
-0.3369
-2.3011
0.2073
~1.1047
-0.0328
-0.7893
0.0797
-0.3088
0.9954

STDERR

6.9886
0.1188
0.0464
1.4476
0.2784
0.1159
0.4288
0.6421
0.1096
0.5213
0.0200
0.3676
0.1447
0.4501
00‘6”

()
x
—
5

NOOOC OO e

2582338332883

HOOMN AW
L]

PROB

0.1982
0.8988
0.9689
0.1585
0.5563
0.8897
0.4320
0.0003
0.0585
0.0341
0.1007
0.0318
0.5819
0.4927
0.0314

TOTN=163

000$S
RATIO

1667440

0.9272
0.9848
0.2464
0.8568
0.9998
0.7531
1.1877
1.6454
0.9819
0.6437
1.5487
2.1600
1.2854

0D0S
RATIO

0.0001
0.9850
1.0018
71.7022
0.8489
1.0162
0.7140
0.1001
1.2304
0.3313
0.9627
0.4542
1.0830
0.7343
2.7058

LOKER
99%
LINIT

0.004)
0.27007
0.8831
0.0058
0.4473
0.6901
0.1978
0.9161
0.3364
0.9354
0.2725
1.0317
0.6019
0.3697

........................

UPPER
99%
LIMIT

6.75€14

1.2268
1.0982

10.4862

1.6410
1.4485
2.8682
1.5398
8.0473
1.0306
1.5201
2.3248
7.7508
4.4699

.......................

8185.61

1.3377
1.1290

320.704

1.7391
1.3698
2.1548
0.5236
1.6317
102689
1.0189
1.1707
1.5722
2.3412
a.m



EFFVAR
INTERCEPT

11
12
13
T4
16
PS5

EFFVAR
INTERCEPT

Tl
12
13
T4

16
PS

----------

ESTIMATE

'o- 7522
-0.1551
-0.0536
1.7557
-0.2191
0.2112
0.6581

STDERR

7.4341
0.1208
0.0457
1.5426
0.2778
0.1369
0.2598

MAXIMUM LIKELIHOOD ESTIMATES

PROB

0.9194
0.1989
0.2411
0.2551
00‘302
0.1231
0.0113

DEPVAR=H10 MODEL=A P2=FEMALE LRS<=0.0926

ESTIMATE

-1.9057
"000595
0.0209
0.5331
0.2140
0.0823
0.41¢

STDERR

6.0693
0.1065
0.0455
1.3659
0.2822
0.1021
0.2217

PROB

0.7535
0.5764
0.6456
0.6963
0.4483
0.4202
0.0615

TOTN=177

000$
RATIO

0.4713
0.8563
0.9478
5.2875
0.8032
1.2352
1.9311

000S
RATIO

0.1487
0.9422
1.0211
1.7042
102386
1.0858
1.5139

99%
LIKIT

0.0000
0.6273
0.8425
0.1088
0.3927
0.8681
0.9889

9.776€7
1.1689
1.0662
307.796
1.6430
1.7574
3.710

57.4927
2.5624
1.4124
2.6800



MAXIMUM LIKELIHOOD ESTIMATES
DEPYAR=H11 MODEL=A P2:MALE LRS=0.5143 TOTN=183 -cccccccnmnnnancnnncnnn.

.......................

LONER  UPPER

000$ 99y 99%
EFFVAR PARAM  ESTIMATE  STDERR  CHISQ  PROB  RATI0O  LIMIT  LIMIT
INTERCEPT 1 2.4780  7.0228  0.12 0.J242 119174  0.0000  8.568(8
n 2 -0.1306  0.1197 1.19  0.2752  0.877%6  0.6447  1.1945
12 3 -0.0456  0.0475  0.92 0.3378  0.9555  0.8455  1.0799
13 A 1.1006  1.4962  0.54  0.4620  3.0060  0.0637  141.856
] 5 0.0773  0.3044  0.06 0.7995  1.0804  0.4932  2.3686
16 6 -0.0046  0.1594  0.00 0.9769  0.995¢  0.6602  1.5008
W3 7 0.228  0.1102  4.20 0.0405  1.2533  0.9436  1.6648
Pl 8 -0.0313  0.0198  2.59  0.1077  0.9686  0.9204  1.0193
P13 9 0.0825  0.6185  0.02 0.8939  1.0860  0.2207  5.3428
...................... DEPVAR=H11 MODEL=A P2=FEMALE LRS=0.0303 TOTN=175 =e-vvvcscecnncnnnaennan
LOXER  UPPER

000S 99y 995

EFFVAR PARAM  ESTIMATE  STDERR  CHISQ  PROB  RATIO  LIMIT  LIMIT

INTERCEPT 1 -8.5183 6.1964 1.89  0.1692 0.0002 0.0000  1708.94
1 2 0.0646 0.1110 0.34  0.5605 1.0667 0.8014 1.4198
12 3 0.0880 0.0450 3.82  0.0506 1.0920 0.9725 1.2262
13 4 0.1026 1.4119 0.01  0.9421 1.1080 0.0292  42.0834
T4 5 0.1745 0.2627 0.44  0.5064 1.1907 0.6052 2.3425
16 6 0.2104 0.1029 4.18  0.0410 1.2342 0.9468 1.6088
w3 1 0.1272 0.1001 1.61  0.2038 1.1356 0.8775 1.4697
Pl 8 -0.0360 0.0178 4.10 0.0430 0.9646 0.9214 1.0099
P13 9 1.2187 0.6260 3.7 o0.0521 3.3727 0.672¢  16.9163



MAXIMUM LIKELIHOOD ESTIMATES

-----------------------

LOWER UPPER
00DS 99% 99%
EFFVAR PARAM  ESTIMATE STDERR CHISQ PROB RATIO LIMIT LIMIT

0.1%87  3.149€9 0.0000  3.42t28
0.0158 0.5427 0.2826 1.0422
0.8780 0.9863 0.7826 1.2430
0.4179  12.4361 0.0041  37630.4
1.3016 0.1169  14.4973
0.0377 1.5806 0.8961 2.7879
0.0553 8.1019 0.4867  134.871
0.2533 2.5503 0.3089  21.0570
0.9688 0.9825 0.3051 3.1639

21.8703  17.0156
-0.6112  0.2533
12 -0.0138  0.0898
13 2.5206  3.1114

INTERCEPT ;
3
4
14 g 0.2636 0.9357
4
8
9

1L

16 0.4578  0.2203
W5 2.0921 1.0917
Pl 0.9362  0.8195

20.0127  0.4540

O=WwaOOO KN
SEIRBARBBG
o
~
~4
(-]

-

DEPVAR=H12 MODEL=A P2=FEMALE LRS=0.9999 TOTN=17] ---vccccececcccccccea-.

P4

P 0.2372 1.4401 0.6503 3.1888

LOWER UPPER
000$ 99% 99%
EFFVAR PARAN  ESTIMATE STDERR CHISQ PROB RATIO LINIT LIMIT
INTERCEPT ! 20.9881 10.1822 4.25 0.0393 1.303€9 0.0053  3.21€20
n 2 -0.1764 0.1563 1.27  0.2590 0.8383 0.5604 1.2539
12 3 0.0625 0.0678 0.85 0.3569 1.0645 0.8939 1.2626
13 4 -1.8745 2.1865 0.73  0.3913 0.1534 0.0005  42.8594
T4 5 0.4086 0.4663 0.77  0.3809 1.5047 0.4527 5.0018
16 6 0.0788 0.1671 0.22 0.6373 1.0820 0.7035 1.6640
' g 1.8864 0.7739 . 0.0148 6.5956 0.8984  48.4226
9

5.94
-0.9805 0.5522 3.15 0.0758 0.3751 0.0904 1.5558
0.3647 0.3086 1.40



.................

LFFVAR

INTERCEPT
1

12

13

T4

16

W2A

¥7

P6

P]

................

EFFVAR

INTERCEPT
11
12
13
T4
16
W2A
w28
LU
Pé
U
P8

s €O AL OB = O U B W) PO e

LK

- s
e OO WU &N e

ESTIMATE

4.4607
-0.1659
'0 00123

1.0921
-0.3314

0.2514
-0.2992

1.0378
-0.5100

0.5427
-0.2319

SIDERR

7.9833
0.1305
0.0494
1.7057
0.3078
0.1566
0.6050
0.4910
0.2898
0.2606
0.2300

. id . - .
Wt N
NAONag

MAXIMUM LIKELIHOOD ESTIMATES
DEPVAR=H13 MODEL=A P2=MALE LRS=0.7830 10TN-182

PROB

0.5763
0.2036
0.7960
0.5220
0.2816
0.1085
0.6209
0.0346
0.0784
0.0373
0.3133

DEPVAR=H13 MODEL=A P2=FEMALE LRS=0.6038

ESTIMATE

-3.7146
0.3001
0.0660

-3.2074
0.1994
0.2018
0.4800

-1.9142

-1.0096

-0.1446

-0.1703

-0.1586

STOERR

7.6849
0.1346
0.0565
1.6716
0.3593
0.1258
0.4772
0.8012
0.4883
0.2361
0.2326
0.2293

e
O N
~A W

.

ELeI2Spugy

-

'O_aoaun-now-—

PROB

0.6288
0.0258
0.2433
0.0550
0.5789
0.1085
0.3145
0.0169
0.0387

JOTN=170

000$
RATIO

86.5481

0.8471
0.9873
2.9805
0.7179
1.2858
0.72414
2.8230
0.6005
1.7206
0.7930

0DDS
RATIO

0.0244
1.3500
l.om
0.0405
1.2207
1.2236
1.6161
0.1475
0.3644
0.8654
0.8434
0.8533

LOWER
99%
LIMIT

0.0000
0.6053
0.8693
0.0368
0.3249
0.85%
0.1560
0.7969
0.2846
0.8793
0.4385

0.4727

........................

UPPER
99%
LT

7.39€10
1.1856
1.1213
241.286
1.5864
1.928
3.5229
10.0003
1.2668
3.3669
1.4342

.......................

9642610
1.9095
1.2356
3.0001
3-0801
1.6919
5.5249
1.1615
1.2818
1.5898
1.58355
1.5408



MAXIMUM LIKELIHOOD ESTIMATES

DEPYAR=H14 MODEL=A P2:-MALE LRS=0.9152 TOTN=18] ----cccececccccccnannn..
LOWER UPPER

000$ 99§ 99%
EFFVAR PARAM  ESTIMATE STDERR  CHISQ PROB RATIO LIMIT LIMIT
INTERCEPT 1 -7.7034 7.9709 0.93  0.3338  0.0005  0.0000 373114
1 2 -0.1445 0.1373 1.11  0.2927  0.8655  0.6076  1.2327
12 3 -0.0852  0.0519 2.69 0.1010  0.9183  0.8034  1.049
13 4 2.0965 1.7016 1.62 0.2179  8.1376  0.1016 651,855
T 5 1.5076  0.6273 6.49 0.0109  4.9412  0.9818  24.8666
16 6 -0.2291 0.1809 1.60 0.2053  0.7952  0.499%0  1.2673
W5 7 0.2616  0.8970 0.09 0.7206  1.2990  0.1289  13.0955
" 8 0.6750  0.2954 5.22 0.0223  1.9640  0.9176  4.2036
P7 9 0.2221 0.2645 0.71 0.4011  1.2487  0.6318  2.4681
...................... DEPVAR=HI4 MODEL=A P2-FEMALE LRS0.0278 TOTN=176 -=-=-=-c=ccemrevecncenen
LOWER  UPPER

0005 99% 99%

EFFVAR PARAM  ESTIMATE STIDERR  CHISQ PROB RATIO  LIMIT  LIMIT
INTERCEPT 1 1.8709 5.9908 0.10 0.7548  6.4941  0.0000 3.271€
n 2 0.0143 0.1071 0.02 0.8940  1.0144  0.7698  1.3367
12 3 -0.0125  0.0459 0.07 0.7858  0.9876  0.8774  1.1115
3 ‘ -0.8420 1.3384 0.40 0.5293  0.4308  0.0137  13.5409
" 5 -0.0297  0.2478 0.00 0.9045  0.9707  0.5127  1.8379
16 6 0.0195  0.1011 0.04 0.8473  1.0197  0.7859  1.3230
W5 7 1.1082  0.5316 4.3 0.0371  3.0289  0.72001 -11.912
g 0.0429  0.2347 0.03  0.8548 1.0438  0.5702  1.9107

0.4807 0.2085 0.0212 1.6172 0.9452 2.7671



MAXIMUM LIKELIHOOD ESTIMATES
DEPVAR=H1S MODEL=A P2:=MALE LRS=1.0000 JOTN=180 --v-=cveveecmecncencanna

-----------------------

LOWER UPPER
0DDS 99% 99%

LFFVAR PARAM  ESTIMATE STOERR CHISQ PROB RATIO LINIT LIMIT
INTERCEPT 1 -4.8115 17.1491 0.08 0.2790 0.0081 0.0000  1.25¢17
1 2 -0.2587 0.2311 1.25  0.2630 0.27221 0.4257 1.4002
12 3 0.0585 0.0817 0.51  0.4743 1.0602 0.8590 1.3086
13 4 2.0606 3.1261 0.43  0.5098 7.8507 0.0025  24672.2
T4 . 2.2166 1.0880 4.15  0.0416 9.1761 0.5565  151.304
16 6 -0.0307 0.3461 0.01  0.9293 0.9698 0.3976 2.3652
V3 7 0.0729 ‘0.2177 0.11  0.2376 1.0756 0.6139 1.8846
w6 8 -0.6501 0.4621 1.98  0.1595 0.5220 0.1587 1.7165
Pl 9 -0.0031 0.0413 0.01 0.9410 0.9970 0.8963 1.1089
p? 10 0.0352 0.5047 0.00  0.9444 1.0358 0.2823 3.8012
] 11 0.1369 0.4531 0.09 0.7625 1.1467 0.3569 3.6843
P10 12 0.2519 0.3043 0.69 0.4077 1.2865 0.5874 2.8173
...................... DEPYAR=H1S MODEL=A P2=FEMALE LRS=1.0000 TOTN=167 ~---cccvcecaccccconcces

LOKER UPPER

000S 99% 99%

EFFVAR FARAM  ESTIMATE STDERR CHISQ PROB RATIO LINIT LIMIT
INTERCEPT 1 -12.0640 12.6734 0.91 0.3411 0.0000 0.0000  8.688E8
1) 2 0.2374 0.2765 0.724  0.3%06 1.2679 0.6220 2.5848
T2 3 0.1900 0.1084 3.07 0.0796 1.2092 0.9146 1.5988
13 4 -2.0303 3.5805 0.32 0.507 0.1313 0.0000  1330.18
T4 5 -0.0127 0.4195 0.00 0.9758 0.9874 0.3351 2.9094
16 6 0.3084 0.1826 2.85 0.0914 1.3612 0.8505 2.1788
W3 7 0.3653 0.1912 3.65 0.0560 1.4409 0.8805 2.3580
w6 8 -0.1147 0.1843 0.39  0.5336 0.8916 0.5546 1.4334
Pl 9 -0.1032 0.0499 4.27  0.038] 0.9019 0.7932 1.0257
P? 10 0.9435 0.4090 §.32  0.0210 2.5690 0.8958 7.3675
P8 11 -0.8042 0.3584 5.04 0.0248 0.4474 0.1 1.1264
P10 12 0.0645 0.2523 0.07  0.7982 1.0666 0.5569 2.0430



MAXIMUM LIKELIHOOD ESTIMATES

.......................

LOWER UPPER

0DDS 99y 99%

CFFVAR PARAM  ESTIMATE STDERR CHISQ PROB RATIO LIMIT LIMIT
INTERCEPT -49.8985 16.2463 9.43  0.0021 0.0000 0.0000 0.0003
" 0.1316 0.2098 0.39  0.5305 1.1407 0.6644 1.9582
-0.1067 0.0823 1.68 0.1950 0.8988 0.7271 1.1110

i 0.0201 432.291 0.5188 360238

0.8671 1.0679 0.3886 2.9345

13 6.0691 2.6108 4(3)

. 2 0.6291 1.1341 0.5797 2.2185
3
7

1

2

H

T 5 0.0657  0.3924

16 6 0.1258  0.2605
’ 0.0140  3.3913  0.9424  12.2036
8 0.0027  4.3925  1.2382  15.6204
9 ) 0.0130  0.3850  0.1430  1.0364
0 .54 0.0601  0.4755  0.1718  1.3165

P6 1.4799 0.4925
-0.9545 0.3844

5

0

0

PS 1.2212 0.4971 g
6

-0.7433 0.3953 3

U

DEPVAR=H16 MODEL=A P2=FEMALE LRS=0.9974 TOTN=175 ~ceccccccvnncncnnnenn...

----------------------

LOKER UPPER

000S 99% 99%

EFFVAR PARAM  ESTIMATE STOERR  CHISQ PROB RATIO  LIMIT LIMIT
INTERCEPT 1 -18.2387 8.9577 4.15  0.0417  0.0000  0.0000 126.007
1 2 0.0451 0.1566 0.08 0.773¢  1.0461  0.6589  1.5660
12 3 0.0852 0.0671 1.61  0.2039  1.0889  0.9161  1.2944
1) 4 1.8295 1.9876 0.85 0.35723  6.2308  0.0372  1042.69
T 5 -0.2935 0.3491 0.71  0.4006  0.7456  0.3034  1.8327
16 6 0.2522 0.1281 3.88  0.0489  1.2869  0.9252  1.7899
PS 7 -0.6008 0.3724 2.60 0.1067  0.5484  0.2101  1.4312
P6 8 0.0038 0.2796 0.00 0.9892  1.0038  0.4885  2.0627
3] 9 0.9581 0.3301 8.42 0.0037  2.6067  1.1138  §6.1009
P9 10 -0.9298 0.3178 8.56 0.0034  0.3946  0.1240  0.8948



........................

CFFVAR

INTERCEPT
1}
12
13
T4
16
02
W2A
Pl
P3A
&1
P1lA
P11B

.......................

EFFVAR

INTERCEPT
11
12
13
14
16
02
W2A
wee
Pl
P3A
P38
P11A
P118

PARAM

b G S
N OO NOAVN WP e

13

PARAM

1
2
3
4
5
6
7
8

9
10
11
12
13
14

ESTIMATE

-5.8352
0.2568
0.0128

-1.5301

-0.1608
0.0141
0.6292
0.3845

-0.0500

-1.7021

-1.8986

-1.2932

-0.8750

ESTIMATE

-11.2543
-0.0102
-0.0406

2.3495
-0.2949
0.0209
0.4217
’0.3861
-0.9535
-0.0324
0.3047
0.8036
0.2446
-0.0676

STDERR

7.2386
0.1080
0.0389
1.4121
0.2450
0.1437
0.3782
0.4581
0.0198
0.8543
0.7477
0.9638
0.6980

STDERR

6.3004
0.1131
0.0442
1.3972
0.2518
0.1328
0.3547
0.4154
0.5788
0.0188
0.4902
0.5550
0.5801
0.7266

CRISQ

0.65
5.65
0.11
1.17
0043
0.01
2.n
0.70
6.‘0
3.9
6.45
1.80
1.57

CHISQ

- L

Qs e WD N >
2as88Ngs

.

MAXIMUM LIKELIHOOD ESTIMATES
DEPVAR=C1 MODEL=A P2:MALE LRS=0.0055 TOTN-=180

PROB

0.4202
0.0174
0.72412
0.2786
0.5112
0.9221
0.0961
0.4013
0.0114
0.0463
0.0111
0.1797
0.2100

PROB

0.0741
0.9282
0.3589
0.0927
0.2414
0.8529
0.2345
0.3526
0.0995
0.0848
0.5342
0.1427
0.6732
0.%259

00DS
RATJO

0.0029
1.2928
1.0129
0.2165
0.8515
1.0142
1.8761
1.4689
0.9512
0.1823
0.1498
0.2744
0.4169

000S
RATIO

0.0000
0.9899
0.9602
10.4803
0.7446
1.0211
1.5246
0.6797
0.3854
0.9681
1.3562
2.2336
1.2am
0.9346

LOWER
99%
LIMIT

0.0000
0.9788
0.9163
0.0057
00‘530
0.7004
0.7082
0.4513
0.9039
0.0202
0.0218
0.0229
0.06%0

LOWER
99%
LIMIT

0.0000
0.7392
0.8569
0.2866
0.3892
0.7636
0.6114
0.2331
0.0868
0.9224
0.3836
0.5347
o'm
0.1438

........................

UPPER
99%
LIMIY

366383
1.7075
1.1196
8.2214
1.6005
1.4685
4.9701
4.7806
1.0010
1.6464
1.0279

.......................



EFFVAR

INTERCEPT
Tl

12

13

T4

16

02

P3A

P38

P13

EFFVAR

INTERCEPT
1!

12

13

14

16

02

P3A

pP3g

P13

PARAM

PARAM

—

QOO ANSWA =

CWODNALVIWA e

ESTIMATE

10.5165
-0.0995
-0.0399
-0.1067
’00376‘
-0.0029

0.5005
-1.2595
-1.1078
‘103636

ESTIMATE

-6.2626
0.0228
-0.0300
0.72444
-0.1426
000586
0.5709
0.2137
0.8542
0.5410

MAXIMUM LIKELIHOOD ESTIMATES

STOERR

6.6004
0.1003
0.0383
1.2919
0.2359
0.1264
0.3732
0.6914
0.6335
0.6235

STDERR

5.6666
0.1015
0.0407
1.2613
0.2441
0.1000
0.3314
0.3980
0.4116
0.6189

CRISQ
2.54

oo
8

DWWt ODONY O e

SEREIHR23

CHISQ

1.22
0.05
0.54
0'35
0.34
0.34
2.97
3.22
4.31
0.76

DLPVAR=C2 MODEL=A P2:MALE LRS=0.0015 TOTIN=176

PROB

0.1111
0.3214
0.2974
0.9342
0.1106
0.9820
0.1799
0.0685
0.0804
0.0287

DEPYAR=C2 MODEL=A P2=FEMALE LRS=0.0041

PROB

0.2691
0.8219
0.4606
0.5551
0.5590
0.5578
0.0850
0.0730
0.0380
0.3821

000$
RATIO

36919.7
0.9053
0.9609
0.8988
0.6863
0.9972
1.6495
0.2838
0.3303
0.2557

1.6889
1.2745

TOTN=173 ---cccccrccanceccnne...

000S
RATIO

0.0019
1.0231
0.9704
2.1052
0.8671
1.0604
1.7699
2.0415
2.3495
1.1



MAXIMUM LIKELIROOD ESTIMATES

------------------------ DEPVAR=C4 MODEL=A P2:MALE LRS=0.6369 TOTH=18] «-----vemcomeeccccancnnn

LOWER UPPER
000$ 99% 99%
CEFVAR PARAM ESTIMATE STDERR CHISQ PROB RATIO LIMIT LIMIT

29.8572 8.2546 13.08 0.0003  9.26£12  5395.66  1.59€22
-0.5258 0.1281 16.84 0.0000 0.5911 0.4249 0.8222
12 -0.0303 0.0466 0.42 0.5158 0.9202 0.8604 1.0939
13 0.8955 1.5930 0.32 0.5740 2.4486 0.0404  148.275

-0.2066 0.3150 0.43 0.5121 0.8133 0.3613 1.8310

INTERCEPT ;
3
]
T4 5
16 g 0.3559 0.1702 4.37  0.0365 1.4278 0.9208 2.2130
8
9
0

1

02 0.2030  0.4680  0.39  0.5312  1.3404  0.4015  4.4753
PS 0.645  0.3156  4.07  0.0436  1.9060  0.8367  4.3418
-0.4740  0.2573  3.39  0.065¢  0.6225  0.3208  1.2078

0.8686  0.3133  7.69  0.0056  2.3836  1.0635  5.3423

DEPVAR=C4 MODEL=A P2=FEMALE LRS=0.0720 TOTN=17] ----cccccccccccccccea--.

000S 99% 99%

EFFVAR PARAM  ESTIMATE SIDERR  CHISQ PROB RATIO LIMIT LIMIT
INTERCEPT 25.2621 6.9712  13.13  0.0003  9.36€10  1487.55  5.89E18
1 -0.4721 0.1232  14.69  0.0001  0.6237  0.4541  0.8566
-0.0228 0.0456 0.25 0.6168  0.9775  0.8691  1.0993

L 1.5689 1.3922 1.27 0.2598 4.8014 0.1330  173.332

1
2
:
R 5 0.0679 0.2992 0.05 0.8203 1.0703 0.4952 2.3132
16 6 0.0842 0.1115 0.57 0.4503 1.0878 0.8163 1.4498
02 7 0.3752 0.3726 1.01 0.3139 1.4553 0.5573 3.8001
PS5 8 .20 0.6538 0.8922 0.4634 1.1
P8 9 0.4501 1.1650 0.6920 1.9612
0

-0.1141 0.2543 9
P9 1 6 0.2263 0.2514 0.4089 1.3808

0
0.1527 0.2022 0.5
-0.2858 0.2362 1.4



------------------------

EFFYAR
INTERCEPT

EFFVAR

INTERCEPT
1
12
13
T4
16
W2A
w2B
3
wb
Pé
P9
P10
P11A
P118
P13

PARAM

WO NRAUY MW A =

PARAM

- X A VE- YT W Y XY

MAXIMUM LIKELIHOOD ESTIMATES

000$
ESTIMATE STDERR CHISQ PROB RATIO

-2].724] 8.8035 9.92 0.0016 0.0000
0.0944 0.1196 0.62  0.4296 1.0990
0.0941 0.0467 4.06 0.0438 1.0987
2.7354 1.5432 3.14 0.0763  15.4159
0.1804 0.2864 0.5288 1.1977
0.0404 0.17273 0.8196 1.0412
-0.249] 0.5582 0.6555 0.2795
0.1388 0.1073 0.1958 1.1489
0.0173 0.1422 0.9031 1.0175
-0.1566 0.2776 0.5726 0.8550
-0.4768 0.2426 0.0494 0.6208
0.5274 0.1733 0.0023 1.6945
-0.2678 0.9860 0.7860 0.7651
1.94627 0.7429 0.0088 7.0055
1.1548 0.5736 0.0441 3.1734

OMON o
GURIRARR2LES

-

sroLwWOoOmo00

000$
ESTIMATE STOERR CHISQ PROB RATIO

-6.4727 6.7394 0.92  0.3368 0.0015
0.1083 0.1140 0.90 0.3422 1.1144
0.0105 0.0460 0.05 0.819%0 1.0106

-0.7852 1.4143 0.31 0.5788 0.4560
0.5314 0.32)2 2.7¢  0.0%81 1.7013
-0.0227 0.1158 0.04 0.8444 0.9776
0.7503 0.4254 3.11  0.0778 2.1176
1.6464 0.5103 10.41  0.0013 §.1883
0.1970 0.1129 3.04 0.0811 1.2127

0.2849 0.1104 6.65  0.0099 1.3296
0.5211 0.2260 5.32 0.0211 1.6839
-0.5418 0.2270 5.20 0.0120 0.5817
0.0643 0.1436 0.20  0.6546 1.0664
-0.4009 0.6315 0.40  0.525§ 0.6697
0.7186 0.7522 0.91  0.339%4 2.0516
0.0350 0.6856 0.00 0.9593 1.0356

LOWER
99%
LIMIT

0.0000
0.8076
0.97241
0.2894
0.57227
0.6595
0.1851
0.8714
0.7054
0.4182
0.3323
1.0843
0.0603
1.0335
0.7224)

DEPVAR=02 MODEL=A P2:MALE LRS=0.2868 TOTN=179 ---covccccccccccccnnnn..

UPPER
99%
LIMIT

0.0064
1.4955
1.2391
821.131
2.5047
1.6440
3.2832
1.5147
1.4676
1.7480
1.1597
2.6480
9.7001
47.4848
13.9070

DEPVAR=02 MODEL=A P2=FEMALE LRS=0.0186 TOTN=170 ----cvccecccccanancec.

$3529.8
1.4948
1.1372
17.4273
3.8916
1.3123
6.3353
19.3160
1.6288
1.7670
3.0140
1.0439
1.5437
3.4070
14.2430
6.0“3



MAXIMUM LI1KELIHOOD ESTIMATES

DEPVAR=A1 MOOEL=A P2:MALE LRS=0.0009 TOTN=172 secceccccmracarianiaanan
LOWER UPPER

------------------------

000§ 99% 99%

EFFVAR PARAM  ESTIMATE STDERR CHISQ PROB RATIO LIMIT LIMIT
INTERCEPT 1 8.6286 6.6605 1.68 0.1952 5589.25 0.0002  1.58E11
13 2 -0.1870 0.1015 3.39  0.0654 0.8294 0.6386 1.0773
13 4 1.0900 1.2852 0.722  0.3964 2.9743 0.1085  81.5059
4 L) 0.0638 0.2372 0.07 0.7880 1.0659 0.5786 1.9632
16 9 ~0.103} 0.1254 0.68 0.4111 0.9020 0.6530 1.2460
W2A ! 1.0222 0.4580 4.98  0.0256 2.7793 0.8542 9.0432
W3 8 -0.1659 0.0939 3.12  0.0773 0.8471 0.6651 1.0789
P9 9 -0.0220 0.17263 0.02  0.9005 0.9782 0.6212 1.5406
....................... DEPYAR=A1 MODEL=A P2=FEMALE LRS=0.0167 VYOTN*171 eccccvecemcnncmecnnna..
LOWER UPPER

0DDS 99% 99%

EFFVAR PARAM  ESTIMATE STOERR CHISQ PROB RAT1O LIMIT LIMIY
INTERCEPT ! 2.8785 6.3151 0.2} 0.6485 17.7876 0.0000  2.066t8
n 2 -0.0039 0.1046 0.00 0.9706 0.9962 0.7609 1.3042
12 3 -0.0264 0.0456 0.34  0.5620 0.9739 0.8660 1.0953
13 4 0.2838 1.3757 0.04 0.8366 1.3282 0.0384 45,9523
14 S 0.0891 0.2487 0.13  0.7200 1.0932 0.5761 2.0746
16 6 0.1382 0.1138 1.47  0.2246 1.1482 0.8565 1.5393
W2A ] -0.8073 0.4139 3.80 0.0511 0.4461 0.1536 1.2955
w2B 8 -0.5481 0.4610 1.41  0.2344 0.5780 0.1763 1.8954
w3 9 -0.1240 0.1054 1.38  0.2395 0.8834 0.6733 1.1589
P9 10 -0.6773 0.2173 9.72 0.0018 0.5080 0.2902 0.8891



MAXIMUM LIKELIHOOD ESTIMATES

DIPVAR:A2 MODEL=A P2:MALE LRS<1.0000 TOTN=166 o==--vvevemsoncracucnans
LOWER UPPER

------------------------

0DDS 99% 99%

EFFVAR PARAM  ESTIMATE STDERR CHISQ PROB RATIO LIMIT LIMIT
INTERCEPT 1 4.9521 16.5700 0.09 0.7650  141.472 0.0000  4.88£20
1 2 -0.2213 0.2881 0.59  0.4426 0.8015 0.3816 1.6835
12 3 -0.1402 0.1366 1.05  0.3047 0.8692 0.6114 1.2358
13 4 1.4689 3.2384 0.21  0.6501 4.3445 0.0010 18233.5
1 {} 5 -0.4313 0.5676 0.58  0.4473 0.6497 0.1506 2.8034
16 6 -0.1848 0.3222 0.33  0.5662 0.8313 0.3625 1.9063
¥S 7 2.7738 1.1595 5.72 0.0168  16.0146 0.8079  317.466
w8 8 2.0831 1.0027 4.32 0.0378 8.0293 0.6066 106.278
P4 9 0.7841 1.1376 0.48  0.49%06 2.1904 0.1169  41.0404
(] 10 0.0232 0.5065 0.00 0.9635 1.0235 0.2276 3.7733
P12B 11 2.3590 0.9027 6.83  0.0090  10.5804 1.0342  108.240
....................... DEPVAR=-A2 MODEL=A P2=FEMALE LRS=0.9184 TOTN=163 ---cc-cccccccccccncen..

LOWER UPPER

00DS 99% 99%

EFFVAR PARAM  ESTIMATE STDERR CHISQ PROB RATIO LIMIT LIMIT
INTERCEPT 1 -25.4776 8.8337 8.32 0.0039 0.0000 0.0000 0.0657
n 2 0.0829 0.1357 0.37  0.5413 1.0864 0.7659 1.5410
12 3 0.0284 0.0622 0.21  0.6486 1.0288 0.8765 1.2076
n 4 2.9031 1.8329 2.51  0.1132  18.2306 0.1623  2048.06
1L 5 -0.1264 0.3182 . 0.16 0.6912 0.8813 0.3883 2.0003
16 6 0.0865 0.1369 - 0.40 0.5276 1.0904 0.7663 1.5514
¥5 7 -1.3847 1.1160 1.5¢  0.214 0.2504 0.014} 4.4376
w8 8 0.1737 0.7043 1.21  0.2720 0.4613 0.0752 2.8308
P4 9 -1.4793 0.4865 9.25  0.0024 0.2278 0.0651 0.7977
P8 10 0.6659 0.2859 543 0.0198 1.9462 0.9319 4.0649
P128 1 0.8873 0.4887 3.30  0.0694 2.4286 0.6896 8.5522



MALES

Model: MODEL_A
Dependent Variable: M1

Analysis of Variance

Sum of Mean
Source OF Squares Square F Value Prob>f
Model 12 601.55525 50.12960 1.812 0.0501
Error 160 4425.56613 27.65979
C Total 172 5027.12139
Root MSE 5.25926 R-square 0.1197
Dep Mean 11.71676 Adj R-sq 0.0536
c.v. 44.88661
Parameter Estimates
Parameter Standard T for HO:
Variable DF Estimate Error  Parameter=0  Prob > |T|
INTERCEP 1 8.875207 17.40262757 0.510 0.6108
T | -0.150721  0.25447752 -0.592 0.5545
T2 1 -0.034069  0.10160697 -0.335 0.7378
13 1 1.705283  3.27735236 0.520 0.6036
T4 ] 0.526313  0.58937034 0.893 0.3732
16 1 -0.098697  0.32994617 -0.299 0.7652
w7 1 2.199752  1.20158289 1.831 0.0690
w8 1 -1.213383  1.70163015 -0.713 0.4768
PS5 1 0.779417  0.64881029 1.201 0.2314
P? 1 0.287778  0.55692295 0.517 0.6061
P8 1 -0.088367  0.45267595 -0.195 0.8455
Pi28 1 3.047490  1.11349247 2.137 0.0069
P13 1 -0.559198  1.29603108 -0.431 0.6667



FEMALES

Model: MODEL_A
Dependent Variable: Ml

Analysis of Variance

Sum of Mean

Source DF Squares Square F Value Prob>F
Model 12 947.98787 78.99899 2.252 0.0119
Error 153 5367.51213 35.08178
C Total 165 6315.50000
Root MSE 5.92299 R-square 0.1501
Dep Mean 12.50000 Adj R-sq 0.0834
c.v. 47.38390
Parameter Estimates
Parameter Standard T for HO:
Variable OF Estimate Error  Parameter=0  Prodb > |7}
INTERCEP 1 -27.947019 17.62067897 -1.586 0.1148
1} 1 0.325707  0.29560938 1.102 0.2723
L4 1 0.095683  0.13087942 0.731 0.4658
13 | 1.335064  3.74386843 0.357 0.7217
T4 1 0.791488  0.69817592 1.134 0.2587
16 1 0.216152  0.30626034 0.706 0.4814
w7 1 -0.951298  1.37467425 -0.692 0.4900
w8 1 -2.494468  1.67732217 -1.487 0.1390
P5 1 -0.077111  0.70480613 -0.109 0.9130
P? 1 1.980703  0.60095932 3.296 0.00312
P8 1 -1.037155  0.50986737 -2.034 0.0437
Pi28 | 0.481411 1.04614271 0.460 0.6460
P13 1 3.072302  1.76880472 1.237 0.0844



Model: MODEL_A
Dependent Variable: M2

Source

Model
Error
C Total

Root MSE
Dec Mean
c. L d

Variable OF -

INTERCEP 1
11 SRR
72 wr
13 S |
14 1
16 1
w5 1
P1 1
P9 1
PizB 1

MALES

Analysis of Variance

Prob>F
0.0014

0.8283
0.0155
0.8890
001008
0.3520
0.7927
0.0075
0.9289
0.0287

Sum of Mean
OF Squares Square F Value
9 1042.13760  115.79307 3.190
162 5879.55426 36.29354
171  6921.69186
6.02441 R-square 0.1506
20.58721 Adj R-sq 0.1034
29.26289
Parameter Estimates
Parameter Standard T for HO:
Estimate Error Parameter=0 ' Prob > |T|
3.999469 18.40610710 0.217
0.697905  0.28525880 2.447
0.015579  0.11147015 0.140
-6.019448  3.64741618 -1.650
-0.624396  0.66896232 -0.933
0.098093  0.38203161 0.257
5.419547  2.00022055 2.709
0.004125  0.04615919 0.089
1.141631  0.51724335 2.207
-3.205318  1.28078477 . -2.503

0.0133



FEMALES

Model: MODEL_A
Dependent Variable: M2

Analysis of Variance

Sun of Mean

Source OF Squares Square F Value Prob>F
Model 9 989.64586  109.96065 2.780 0.0048
Error 157  6209.65953 39.55197
¢ Total 166  7199.30539

Root MSE 6.28904 R-square 0.1375

Dep Mean 19.16766 Adj R-sq 0.0880

c.v. 32.81065

Parameter Estimates
Parameter Standard T for HO:

Variable OF Estimate Error Parameter=0  Prob > |T|
INTERCEP 1 11.702455 17.91686413 0.653 0.5146
1} | 0.374465  0.32958604 1.136 0.2576
12 1 -0.096955  0.12715978 -0.762 0.4469
13 1 -3.892735  3.97677659 -0.979 0.3292
T4 | -1.430794  0.72103218 -1.984 0.0490
16 1 -0.247428  0.30453616 -0.812 0.4178
W5 1 -1.010421  1.61017378 -0.628 0.5312
P 1 0.176101  0.05026258 3.504 0.0006
P9 i 1.050383  0.54546703 1.926 0.0560
P128 1 -0.068799  1.15719264 -0.059 0.9527



Volume II11: Follow-up Survey at
EPA headquarters

APPENDIX F

DETAILED MODELING RESULTS FOR MODEL B

(INTERIM MODEL)

(Notation used in this appendix is identical to that in Appendix E.

The first page of Appendix E defines the notation.)



MAXIMUM LIKELIHOOD ESTIMATES
------------------------ DEPVAR=H] MODEL=B P2=MALE LRS=0.0591 TOTN=184 --oocceconcoccrcrncnnns

000S 99% 99%
EFFVAR PARAM  ESTIMATE STDERR CHISQ PROB RATIO LIMIT LIMIT

0.2061 0.8988 0.05 0.8186 1.2289 0.1213  12.446)

NTERCEPT |

‘}6 2 0.1832 0.1324 1.87 0.1712 1.1987 0.8523 1.6858
P1 3 -0.0704 0.0203 12.07  0.000S 0.9320 0.8845 0.9821
P12A 4 1.5022 0.5582 7.24  0.0071 4.4916 1.0664  18.9182
P13 5 0.0338 0.575¢ 0.00 0.9532 1.0344 0.2349 4.5541
----------------------- DEPVAR=H1 MODEL=B P2=FEMALE LRS=0.0022 TOTK=181 ~-covcveveccncccccaccce
LOWER UPPER

00DS 99% 99%

EFFVAR PARAM  ESTIMATE STOERR CHISQ PROB RATIO LIMIT LIMITY
INTERCEPT 1 0.2078 0.6474 0.10 0.7483 1.2310 0.2323 6.5241
16 2 0.1788 0.0948 3.56 0.0591 1.1958 0.9367 1.5265
Pl 3 -0.0226 0.0156 2.08  0.1492 0.9777 0.9391 1.0177
P12A 4 0.0023 0.3428 0.00  0.9946 1.0023 0.4145 2.4238
P13 5 1.5774 0.6855 5.29 0.0214 4.8423 0.8282  28.3109



........................

EFFVAR

IHTERCEPT
Wb

P3A

P38

P4

PS5

P10

.......................

EFFVAR

INTERCEPT
w6

P3A

&1

P4

PS

P10

PARAM

L - YT W PN ey

ESTIMATE

-0.3205
0.2280
-0.8770
-0.1906
-0.1024
0.0394
0.3083

ESTIMATE

1.2750
0.1717
0.1995
0.8752
-0.7072
0.3684
.00156‘

STOERR

1.2441
0.1163
0.6962
0.6316
0.3161
0.2417
0.1395

STDERR

1.0708
0.0988
0.4101
0.4274
0.3344
0.2442
0.1318

CRISQ

0.0?7
3.84
1.59
0.09
0.10
0.03
‘089

CHISQ

1.42
3.02
0.24
‘-19
‘0‘7
2.27
1.41

MAXIMUM LIKELIHOOD ESTIMATES

PROB

0.7967
0.0500
0.2078
0.7628
0.7460
0.8706
0.0271

DEPVAR=H2 MODEL=B P2=FEMALE LRS=0.0066

PROB

0.2338
0.0823
0.6266
0.0406
0.0344
0.1315
0.2353

000S
RATIO

0.7258
1.2561
0.4160
0.8265
0.9027
1.0402
1.3611

LOWER
99%
LIMIY

0.0294
0.9309
0.0692
0.1624
0.3998
0.5581
0.9502

........................

UPPER
99%
LINIT

17.8911
1.6948
2.5003
4.2055
2.0378
1.9387
1,9497

TOTN=173 c-acccmcmerecocacanenee

0005
RATIO

3.5787
1.1873
1.2208
2.3994
0.4930
1.4454
0.8552

LOWER
99%
LINIT

0.2269
0.9205
0.4245
0.7979
0.2083
0.7705
0.6090

56.4514
1.5314
3.5111
71.2151
1.1667
2.7114
1.2010



CFFVAR

INTERCEPY
W2A

w6

Pl

P3A

P38

P4

P5

-----------------------

EFFVAR

INTERCEPT
W2A

w28

w6

Pl

P3A

&L

P4

P5

PARAM

COVOVUY I I N+

PARAN

WO RAU L WA e

ESTIMATE

2.3643
-0.4600
0.2901
-0.0463
'l 03526
-0.3930
'o. 1508
0.2546

ESTIMATE

3.5772
-0.2332
-1.7079

0.0837
-0.0288
-0.7764
-0.1995
'007103

0.5873

MAXTMUM LIKELTHOOD ESTIMATES

STDERR

1.5989
0.4493
0.1301
0.0184
0.8251
0.7099
0.3218
0.2464

STDERR

1.5298
004386
0.6836
0.1137

0.0201

0.5900
0.6597
0.3927
0.3082

CHISQ

2.19
1.05
4.97
6.31
2.69
0.31
0.22
1.07

CHISQ

5.47
0.28
6.24
0.54
2.05
1.23
0.09
3.2
3.63

DEPYAR=H3 MODEL=B P2-=MALE LRS=0.0018 TOTN-=177

PROB

0.1392
0.3059
0.0258
0.0120
0.10)2
0.5798
0.6394
0.3016

PROB

0.0194
0.5950
0.0125
0.4619
0.1520
0.1882
0.7623
0.0705
0.0567

00DS
RATIO

10.6366
0.6313
1.3366
0.9548
0.2586
0.6750
0.8600
1.2899

0DDS
RATIO

35.2732
0.7920
0.1812
1.0873
0.9716
0.4601
0.8191
0.4915
1.7991

LOWER
99%
LINIT

0.1730
0.19%84
0.9560
0.9106
0.0309
0.1084
0.3754
0.6838

LOWER
99%
LINIY

0.6952
0.2559
0.0312
0.8112
0.9226
0.1006

0.1497

0.1787
0.8133

UPPER
99%
LIMIT

653.973
2.0085
1.8687
1.0011
2.1659
4.2026
1.9702
2.4335

.......................

1840.82
2.4513
1.0545
1.4573
1.0232
2.1032
4.48)2
1.3516
3.97”



-----------------

EFFVAR

INTERCEPT
14

16

w3

Pl

P3A

P38

P8

P9

P13

----------------

EFFVAR

INTERCEPT
T4

16

w3

Pl

P3A

P38

P8

P9

P13

QWRDNAU .t N e

OWOONAUIT MW

[

ESTIMATE

-0.0367
0.8757
0.1566
0.3196

-0.0532

'202693

“ 06513

-0.5281

<0.1263
2.1122

ESTIMATE

-4.8041
1.3298
0.2826
0.0970
0.0237

-0.9770
0.0024
0.1824

<0.5539

-0.4178

STDERR

1.9278
0.4623
0.1762
0.1496
0.0265
1.0134
0.8347
0.2804
0.3055
0.6688

STDERR

2.0485
0.5960
0.1182
0.1242
0.0237
0.5724
0.5276
0.2484
0.2653
0.8571

(o]
L2 -
- Sl
g 35

*« & 2 @ e * & =
2888282y

OBOON OB,

L d

MAXIMUM LIKELIHOOD ESTIMATES
DEPYAR=H4 MODEL=B P2=MALE 'LRS=0.9984 10TN=176

PROB

0.9848
0.0582
0.37241
0.0327
0.0449
0.0251
0.0479
0.0597
0.6793
0.0016

PROB

0.0190
0.0257
0.0168
0.4350
0.3172
0.0878
0.9963
0.4629
0.0368
0.6260

00DS
RATIO

0.9640
2.4006
1.1695
1.3766
0.9482
0.1034
0.1918
0.5897
0.8814
8.2664

000S
RATIO

0.0082
3.7803
1.3266
1.1019
1.0240
0.3764
1.0024
1.2001
0.5747
0.6585

LOWER
99%
LINIT

0.0067
0.7297
0.7428
0.9363
0.8856
0.0076
0.0223
0.2864
0.4012
1.4761

LOWER
99%
LIMIT

0.0000
0.8142
0.9784
0.8002
0.9633
0.0862
0.2575
0.6329
0.2902
0.0724

------------------------

99%
LIMIT

138.284

7.8978
1.8413
2.0238
1.0152
1.4067
1.6469
1.2144
1.9361

46.2948

.......................



MAXIMUM LIKELIHOOD ESTIMATES

------------------------ DEPVAR=HS MODEL=B P2-MALE LRS=0.9398 TOTN=186 ~-----ecnceeececraccnz-e

EFFVAR

INTERCEPT
Tl

13

W2A

LU

P6

P?

EFFVAR

IKTERCEPT
L2

13

W2A

w28

LU

P6

P7

PARAM

CONANI M) e

000$
ESTIMATE STOERR CRISQ PROB RATIO

5.7061 7.5425 0.57  0.4493  300.696
-0.1386 0.1176 1.39  0.2387 0.8706
0.4140 1.5540 0.07 0.7899 1.5129
-0.6289 0.6456 0.95 0.3300 0.5332
0.9253 0.4696 3.88  0.0488 2.5226
-0.4870 0.2763 3.11  0.0780 0.6145
0.4055 0.2524 2,58 0.1082 1.5001

0DDS
ESTIMATE STDERR CHISQ PROB RATIO

-0.1969 6.9224 0.00 0.9773 0.8213
0.1898 0.1115 2.90  0.0887 1.2090
-2.0837 1.3883 2.25 0.1334 0.1245
0.4194 0.4384 0.92  0.3387 1.5210
-1.7366 0.6879 6.37 0.0116 0.1761
-0.8660 0.4431 3.82 0.0506 0.4206
-0.3792 0.2111 3.23 0.0724 0.6844
<0.1152 0.1967 0.3  0.5582 0.8912

LOWER
99%
LIMIT

0.0000
0.6430
0.0276
0.1011
0.7525
0.3016
0.7830

0.5369

8.25t10
1.1786
82.8560
2.8128
8.4570
1.2520
2.8739

DEPVAR=HS MODEL=B P2=FEMALE LRS=0.5579 TOTN=181 ~c-cccceccccccccccnc-...

4.559¢€7
1.6113
‘.4‘85
4.7054
1.0361
1.3121
1.1789
1.4792



------------------------

EFFVAR

INTERCEPT
16

.......................

EFFVAR

INTERCEPT
16

w3

Pl

P?

P12A

PARAM

O N o W) A) e

ESTIMATE

-5.1783
0.4134
0.2130

-0.0612
0.68%90
1.4195

ESTIMATE

-3.1884
0.0986
0.2565

.000195
0.4325
0.0415

STDERR

2.0380
0.1733
0.1476
0.0291
0.3249
0.8388

STODERR

1.1500
0.1005
0.1049
0.0192
0.1950
0.3816

CHISQ

6.46
5.69
2.08
4.41
4.50
2.86

CHISQ

7.69
0.96
5.98
1.03
§.92
0.01

MAXTMUM LIKELIHOOD ESTIMATES
DEPVAR=H6 MODEL=B P2-=MALE LRS=1.0000 TOTN-182

PROB

0.0111
0.0170
0.1488
0.0357
0.0340
0.0906

DEPVAR=H6 MODEL=8 P2=FEMALE LRS=0.0921

PROB

0.0056
0.3263
0.0145
0.3107
0.0266
0.9133

00DS
RATIO

0.0056
1.5119
1.2374
0.9406
1.9917
4.1351

LOWER
99%
LIMIT

0.0000
0.9675
0.8460
0.8727
0.8625
0.4765

------------------------

UPPER
99%
LIMIT

1.0742
2.3627
1.8098
1.0139
4.5995
35.8825

TOTN=177 -ecoccocamccccccanccens

00DS
RATIO

0.0412
1.1036
1.2924
0.9807
1.5411
1.0424

LOWER
99%
LINITY

0.0021
0.8519
0.9864
0.9334
0.9326
0.3900

2.1857



------------------------

EFFVAR

INTERCEPT
Tl
13
W3
w6
w8
P3A
P38
P8
P10
P1IA
P11B

.......................

EFFYAR

INTERCEPT
11
13
w3
w6
w8
P3A
P38
P8
P10
P11A
P118

PARAM

AL OO 8 0 N B ) N 0

PARAM

-
POer OO OO UN I W N e

ESTIMATE

-0.3826
-0.2224
2.3442
0.1324
0.3552
-0.4855
-1.6467
-0.9221
0.0427
0.4913
1.1491
-0.2820

ESTIMATE

'509257
-0.0608
1.7090
0.1711
0.1664
-0.8551
-0.3154
0.6354
-0.3588
<0.0712
0.0802
'105159

MAXIMUM LIKELIHOOD ESTIMATES

STDERR

7.1846
0.1044
1.3394
0.1033
0.1306
0.6612
0.8032
0.7036
0.1818
0.1598
0.9154
0.7472

STDERR

6.1996
0.0923
1.2075
0.0976
0.0996
0.4628
0.4236
0.4338
0.1682
0.1297
0.5794
0.8746

CHISQ
0.00

DEPYAR=H7 MODEL=B P2-MALE LRS=0.1352 TOTN=182

PROB

0.9575
0.0332
0.0801
0.2000
0.0065
0.4627
0.0404
0.1900
0.8145
0.0021
0.2094
0.7059

PROB

0.3392
0.5096
0.1570
0.0795
0.0%47
0.0647
0.4565
0.1430
0.0329
0.5802
0.8900
0.0831

00DS
RAT10

0.6821
0.8006
10.4249
1.1416
1.4265
0.6154
0.1927
0.3977
1.0436
1.6344
3.1554
0.7543

0DDS
RATIO

0.0027
0.9410
5.5234
1.1866
1.1810
0.4252
0.7295
1.8878
0.6%85

0.9308

1.0835
0.2196

LOWER
99%
LINIT

0.0000
0.6118
0.3308
0.8749
1.0190
0.1121
0.0243
0.0649
0.6534
1.0829
0.2985
0.1101

------------------------

UPPER
99%
LIKIT

7.4487
1.0426
328.486
1.4896
1.9970
3.3796
1.5255
2.4360
1.6670
2.4669
33.3538
5.1696

.......................

23028.1
1.1936
123.906
1.5258
1.5265
1.4008
2.3
5.7711
1.0773
1.3001
4.8198
2.0898



MAXTMUM LIKELIHOOD ESTIMATES

------------------------ DEPVAR=H8 MODEL=B P2=MALE LRS=1.0000 TOTN=182 =ccco-ccccaccccaccacnn..

EFFVAR

INTERCEPT
16

W2A

P3A

P38

P8

P13

.......................

EFFVAR

INTERCEPT
16

W2A

w28

P3A

P3B

P8

P13

LOWER UPPER

000S 99% 99%

ESTIMATE STDERR  CHISQ PROB  RATIO LINIT LINIT
3.4564 1.5095 5.2 0.0220 31.7026  0.6492  1548.24
lggggg 0.3036 0.72 0.3974  0.7734  0.3538  1.6908
-3.2826 1.3473 5.9¢ 0.0148  0.0375  0.0012  1.2069
-2.8037 1.0668 6.91 0.0086  0.0606  0.0039  0.9459
-1.1126 0.3529 9.94  0.0016  0.3287  0.1324  0.8158
2.0687 0.7460 7.69 0.0056  7.9145  1.1584  54.0763
DEPYAR=H8 MODEL=B P2=FEMALE LRS=1.0000 TOTN=175 c-ccceceocococcoccacnns .
LOWER UPPER

000 99% 99%

ESTIMATE STOERR  CHISQ PROB  RATIO LIMIT LINIT
-4.5882 1.5705 8.53  0.0035  0.0102  0.0002  0.5812
0.4417 0.1448 9.31 0.0023  1.5553  1.0711  2.2585
0.4112 0.6634 0.38 0.5354  1.5086  0.2732  8.3321
-0.5086 1.3043 0.15 0.6966  0.6013  0.0209  17.3099
0.7468 1.0319 0.52 0.4692  2.1102  0.1479  30.113§
1.6540 1.0689 2.39  0.1218  5.2218  0.3330  82.0629
0.0267 0.2965 0.01 0.9282 1.0271  0.4785  2.2045
0.0994 1.1331 0.01 0.9301 1.1045  0.056  20.4558



------------------------

EFFYAR

INTERCEPT
W2A

W3

w8

P4

P10

AV

EFFYAR

INTERCEPT
W2A

w28

w3

W8

P4

P10

P128

PARAM

LN WA e

PARAN

OO NN U 2t N e

ESTIMATE

-0.6959
-0.5856
0.1997
0.2764
'055457
0.3995
0.2420

ESTIMATE

0.9475
-0.2805
-1.5950

0.1907
'008373
-0.7617

0.0948

0.9626

STDERR

0.9636
0.4890
0.0976
0.5314
0.3121
0.1438
0.4210

STDERR

1.0718
0.3790
0.5273
0.0927
0.4458
0.3288
0.1327
0.3826

CHISQ

0.52
1.‘3
4.18
0.27
3.06
7.71
0.33

CHISQ

0.78
0.55
9.15
3.81
3.53
5.37
0.5]
6.33

MAXIMUM LIKELIHOOD ESTIMATES
DEPVAR=H9 MODEL=B P2-MALE LRS=0.0470 TOTN=180

PROB

0.4202
0.2311
0.0408
0.6030
0.0804
0.0055
0.5654

DEPYAR=H9 MODEL=8 P2=FEMALE LRS=0.0319

PROB

0.3767
0.4592
0.0025
0.0510
0.0603
0.0205
0.4748
0.0119

000S
RATIO

0.4986
0.5568
1.2210
1.3184
0.5794
1.4911
1.2738

LOWER
99%
LINIT

0.0417
0.1580
0.9496
0.3354
0.2593
1.0295
0.4306

........................

UPPER
99%
LIMIT

5.9675
1.9622
1.5701
5.1825
1.2947
2.1596
3.7678

TOTN=175 ecccccccrcncccccccnceee

0DDS
RATIO

2.5793
0.7554
0.2029
1.2101
0.4329
0.4669
1.0994
2.6185

0.9773

7.0159



.......................

EFFVAR

INTERCEPT
PS

EFFVAR

INTERCEPT
P5

ESTIMATE

-2.5221
0.6351

ESTIMATE

-1.6896
0.3878

MAXIMUM LIKELIHOOD ESTIMATES

STDERR

0.5080
0.2472

STDERR

0.4097
0.2091

DEPVAR=H10 MODEL=8 P2=MALE LRS=0.9031 TOTN-=186

CHISQ

24.65
6.60

CHISQ

17.01
3.44

0DDS
PROB RATIO

0.0000 0.0803
0.0102 1.8872

000$
PROB RATIO
0.0000 0.1846

0.0636 1.4737

LOWER
99%
LIMIT

0.0217
0.9983

99%
LIMIT

0.2972
3.5676

0.5304
2.5255



EFFVAR

INTERCEPT
12

16

W3

P1

P13

EFFVAR

INTERCEPT
12

16

W3

Pl

P13

PARAM

O W N e

ESTIMATE

-0.6682
’0.0268
0.0415
0.2363
-000310
0.1133

DEPVAR=H11 MODEL=B P2=FEMALE LRS=0.0563 TOTN=182

ESTIMATE

-2.4098
0.0770
0.2045
0.1511

-0.0381
1.1328

MAXIMUM LIKELIHOOD ESTIMATES

STDERR

1.5261
0.0438
0.1492
0.1090
0.0195
0.6095

STOERR

1.2327
0.0405
0.1013
0.0927
0.0177
0.6108

CHISQ

0.19
0.38

orao
SR3S8

CHISQ

3.82
3.62
4.08
2.39
4.65
3.44

DEPVAR=H11 MODEL=B P2=MALE LRS=0.5734 TOTN-=187

PRO8

0.6615
0.5399
0.7810
0.0303
0.1125
0.8525

PROB

0.0506
0.0571
0.0435
0.1218
0.0310
0.0636

00DS
RATIO

0.5126
0.9736
1.0424
1.2666
0.9695
1.1200

00DS
RATIO

0.0898
1.0800
1.2269
1.1631
0.9626
3.1043

LOWER
99%
LIMIT

0.0101
0.8697
0.7098
0.9565
0.9220
0.2330

0.6436

UPPER
99%
LIMIT

26.1287
1.0898
1.5309
1.6771
1.0194
5.3837

14.9726



.......................

EFFVAR

INTERCEPT
1}
16
w5
P4

EFFVAR

INTERCEPTY
12
16
LES
P4

PARAM

UV D A e

ESTIMATE

31.3471
-0.5201
0.4161
1.8423
0.9442

MAXIMUM LIKELIHOOD ESTIMATES

STDERR

13.9674
0.1954
0.1815
1.0208
0.7464

CHISQ

5.04
7.08
5.26
3.26
1.60

DEPYAR-H]2 MODEL=B P2=MALE LRS=1.0000 TOTN-=184

PROB

0.0248
0.0078
0.0219
0.0711
0.2059

DEPVAR=H12 MODEL=B P2=FEMALE LRS=0.9980

ESTIMATE

20.0407
-0.2277
0.0730
1.4729

STDERR

8.0002
0.1061
0.1528
0.6950
0.4633

CHISQ

6.28
6.85
0.23
4.49
3.03

PROB

0.0122
0.0088
0.6328
0.0341
0.0816

0DDS
RATIO

4.11€13
0.5945
1.5160
6.3110
2.5708

LOWER
99%
LIMIT

0.0097
0.3594
0.9499
0.4551
0.3759

hadada A L R S LR YT R R Y LYY

UPPER
99%
LIMIT

1.74€29
0.9834
2.4197
87.5212
17.5829

TOTN=179 =ccccccrmccccnnncccnn..

0DDS
RATIO

5.053E8
0.7575
1.0757
4.3619
0.4463

4.51€E17
0.9956
1.5946
26.1336
1.4721



EFFVAR

INTERCEPT
n

13

W2A

w7

P6

P?

EFFVAR

INTERCEPT
n

13

¥2A

w28

w7

P6

P?

PARAM

 L- X X7 YUY

PARAM

BN UN 2 ) N e

ESTIMATE

7.4042
-0.1116
-0.1281
-0.2068

0.7622
-0.5014

0.3856

MAXIMUM LIKELIHOOD ESTIMATES

STDERR

7.1467
0.1121
1.4940
0.5830
0.4494
0.2634
0.2374

CHISQ

DEPVAR=H13 MODEL=B P2-MALE LRS=0.7831 TO0TN=186

PROB

0.3002
0.3195
0.9316
0.7227
0.0899
0.0569
0.1043

DEPVAR=H13 MODEL=B P2=FEMALE LRS=0.4909

ESTIMATE

-1.4617

0.1678
-1.6231

0.3460
-1.7888
-0.9382
-0.3527
-0.1181

STDERR

6.8702
0.1090
1.3606
0.4343
0.6851
0.4412
0.2089
0.1949

CHISQ

0.05
2.37
1.42
0.63
6.82
4.52
2.85
0.37

PROB

0.8315
0.1234
0.2329
0.4256
0.0090
0.0335
0.0914
0.5445

00D$
RAT1O

1642.87
0.8944
0.8798
0.8132
2.1430
0.6057
1.4705

LOWER
99%
LIMIT

0.0000
0.6701
0.0187
0.1811
0.6734
0.3073
0.7978

1.63¢€11
1.1938
41.2827
3.6510
6.8200
1.1938
2.7105

1(1]1/ 03 1) (R

000S
RATIO

0.2318
1.1827
0.1973
1.4134
0.1672
0.3913
0.7028
o.w

0.5379



.......................

EFFVAR

INTERCEPT
T4
w5
PS
P?

----------------------

EFFVAR

INTERCEPY
14
LH
PS
P?

ESTIMATE

‘801!12
1.7198
0.1956
0.6105
0.3264

STDERR

1.9159
0.5910
0.8661
0.2856
0.2556

CHISQ

17.92
8.47
0.05
‘.57
1.63

MAXIMUM LIKELIHOOD ESTIMATES
DEPVAR=H14 MODEL=B P2=MALE LRS=0.8935 TOTN=181

PROB

0.0000
0.0036
0.8213
0.0326
0.2017

DEPVAR=H14 MODEL=B P2=FEMALE LRS=0.0260

ESTIMATE

’207069
-0.0303
1.0469
0.0608
0.4797

STDERR

0.9511
0.2251
0.5134
0.2297
0.2032

CHISQ

8.10
0.02
4.16
0.07
5.57

PROB

0.0044
0.8928
0.0415
0.7913
0.0182

00DS
RATIO

0.0003
5.5834
1.2160
1.8414
1.3860

........................

TOTR2176 --ccoccceccccceccaceea.

0DDS
RATIO

0.0667
0.9702
2.8488
1.0627
1.6156



MAXIMUM LIKELIHOOD ESTIMATES
----------------------- DEPVAR=H15 MODEL=B P2-MALE LRS=1.0000 TOTN=18] =-veeceeescmmcecnaran-ua

LOVER UPPER

0DDS 99% 99%
EFFYAR PARAM  ESTIMATE STOERR CHISQ PROB RATIO LIMIT LINIT
INTERCEPT 1 -12.8581 4.2954 8.96 0.0028 0.0000 0.0000 0.1664
12 2 0.0775 0.0750 1.07 0.3018 1.0806 0.8907 1.3109
14 3 2.5501] 1.0237 6.21  0.0127  12.8084 0.9167 178.958
16 4 0.0320 0.3284 0.01  0.9223 1.0325 0.4431 2.4060
W3 5 0.1030 0.2083 0.2  0.6210 1.1085 0.6482 1.8957
Pl 6 -0.0048 0.0376 0.02 0.8%81 0.9952 0.9033 1.0964
e7 7 0.0494 0.46%0 0.01  0.9161 1.0506 0.3139 3.5168
P8 8 0.2725 0.4115 0.44  0.5079 1.3132 0.4550 3.7906
---------------------- DEPVAR=K15 MODEL=B P2=FEMALE LRS=1.0000 TOTN=167 ---~-cecerccacmccccccan
LORER UPPER

00DS 99% 99%

EFFVAR PARAM  ESTIMATE STDERR CHISQ PROB RATIO LINLY LIMIY

INTERCEPT 1 -6.033} 3.5243 2.93  0.086% 0.0024 0.0000  21.0205
12 2 0.1497 0.0869 2.96  0.0851 1.1615 0.9285 1.4529
T4 3 -0.1545 0.3747 0.17  0.6801 0.8568 0.3264 2.2495
16 4 0.2969 0.1725 2.96  0.0851 1.3457 0.8629 2.0986
w3 5 0.3547 0.1851 3.62 0.0554 1.4258 0.8850 2.2968
Pl 6 -0.0972 0.0475 4.18  0.0408 0.9074 0.8029 1.0255
(2] g 0.9509 0.4001 5.65 0.0175 2.5880 0.9233 71.2540

P8 -0.8277 0.3502 5.59  0.0181 0.4311 0.1273 1.0773



.......................

EFFVAR

INTERCEPT
13
16
P5
P6
P?

----------------------

EFFVAR

INTERCEPT
13
16
PS
P6
P7
P9

PARAM

PARAM

SO N e

ESTIMATE

-50.0359
1.2247
0.2295
1.1220
1.2911

-0.7959
-0.7001

DEPVAR=H16 MODEL=B P2=FEMALE LRS=0.9926 TOTN=]81

ESTIMATE

-14.5982
2.0210
0.1450
-0.4674
-0.0383

0.8625
-0.7704

MAXIMUM LIKELIHOOD ESTIMATES

STDERR

14.2274
2.1133
0.2387
0.4627
0.4528
0.3540
0.3751

STDERR

7.4572
1.1595
0.1169
0.3449
0.2591
0.3096
0.2900

CHISQ

12.37
11.69
0.92
5.88
8.13
5.06
.48

CHISQ

3.83
3.04
1.54
1.84
0.02
1.76
1.06

DEPVAR=H16 MODEL=B P2=MALE LRS=1.0000 TOTN-184

PROB

0.0004
0.0006
0.3363
0.0153
0.0044
0.0246
0.0620

PROB

0.0503
0.0813
0.2150
0.1754
0.8826
0.0053
0.0079

0DDS
RATIO

0.0000
1372.93
1.2580
3.0710
3.6368
0.4512
0.4965

0DDS
RATIO

0.0000
7.5459
1.1560
0.6266
0.9624
2.3691
0.4628

LOWER
99%
LINIT

0.0000
5.9348
0.6802
0.9325
1.1328
0.1813
0.1889

LEE X EE LT T FE L TR L R R

UPPER
99%
LINIT

0.0000
317604
2.3266
10.1139
11.6257
1.1230
1.3049

0.9769



........................

EFFVAR

INTERCEPT
n

13

02

¥2A

Pl

P3A

p3e

-----------------------

EFFVAR

INTERCEPT
14!

13

02

K2A

w28

Pl

P3A

&)

PARAM

[ L VY. YT W WY XYY

PARAM

U-X- R K- XU B g g S Yo

ESTIMATE

-5.8273
0.2668
"06885
0.5012
0.4386
-0.0501
-1.6228
-1.6827

ESTIMATE

-14.7832
0.1214
1.1292
0.3309

-0.5167
-0.6199
~0.0344
0.2917
0.7735

STDERR

6.3225
0.0946
1.3001
0.3617
o.448°
0.0195
0.8674
0.7474

STOERR

5.8744
0.0922
1.1908
0.3368
0.3935
0.5428
0.0181
0.4665
0.5205

CHISQ

CHISQ

6.33
1.73
0.90
0.97
1.72
1.30
3.62
0.39
2.21

MAXIMUM LIKELIHOOD ESTIMATES
DEPVAR=C1 MODEL=B P2=MALE LRS=0.0071 TOTN=184

PROB

0.3567
0.0048
0.1941
0.1658
0.3275
0.0104
0.0614
0.0244

DEPYAR=C] MODEL=B P2-FEMALE LRS=0.0024

PROB

0.0119
0.1879
0.3430
0.3258
0.1892
0.2534
0.0569
0.5318
0.13713

000$
RATIO

0.0029
1.3058
0.1848
1.6507
1.5505
0.9511
0.1973
0.1859

LOWER
99%
LIMIY

0.0000
1.0234
0.0065
0.6502
0.48%
0.9045
0.0211
0.0271

........................

UPPER
99%
LIMIT

34872.7
1.6661
5.2622
4.1910
4.9168
1.0001
1.8434
1.2746

TOTH=179 ecceccccccreccaccccaaa.

000S
RATIO

0.0000
1.1291
3.0932
1.3922
0.5965
0.5380
0.9662
1.3387
2.1673

LOWER
99%
LIMIT

0‘m
0.8904
0.1439
0.5847
0.2165
0.1329
0.9222
0.4025
0.5670



EFFVAR

INTERCEPT
02

P3A

P38

P13

EFFVAR

INTERCEPT
02

P3A

P38

P13

PARAM

(S, ¢ NP N LX)

ESTIMATE

0.5778
0.3146
-1.1081
-1.0658
-1.1096

ESTIMATE

-0.7353
0.5492
0.6773
0.8409
0.3986

STDERR

0.5924
0.3452
0.6719
0.6127
0.6014

STDERR

0.3355
0.3209
0.3802
0.3960
0.6032

CHISQ

0.95
0.83
2.72
3.03
3.40

CHISQ

4.80
2.93
3.17
4.51
0.44

MAXIMUM LIKELIHOOD ESTIMATES
DEPYAR=C2 MODEL=B P2=MALE LRS=0.1881 TOTN=180

PROB

0.3294
0.3621
0.0991
0.0820
0.0650

PROB

0.0284
0.0870
0.0748
0.0337
0.5087

000S
RATIO

1.7821
1.3697
0.3302
0.3445
0.3297

00DS
RATIO

0.4794
1.7319
1.9686
2.3185
1.4897

LOWER
99%
LIHIT

0.3874
0.5629
0.0585
0.0711
0.0700

UPPER
$9%
LIMIT

8.1974
3.3329
1.8640
1.6695
1.5521

.......................



MAXIMUM LIKELIHOOD ESTIMATES

LOWER UPPER

00DS 99% 99%
EFFVAR PARAM  ESTIMATE STDERR CHISQ PROB RAT10 LIMIT LIMIT
INTERCEPT 29.2332 6.6845 19.13 0.0000  4.96€12 165038 1.49€20
14! -0.4527 0.0903 25.13 0.0000 0.6359 0.5039 0.8024

1
2
16 3 0.3304 0.1558 4.50 0.0339 1.3915 0.9315 2.0787
P5 4 0.5482 0.3006 3.32 0.0683 1.730% 0.7976 3.7530
5 -0.4198 0.2444 2.95 0.0859 0.6572 0.3502 1.2334
6 0.8221 0.3011 7.45  0.0063 2.2753 1.0476 4.9418

....................... DEPVAR=C4 MODEL=B P2=FEMALE LRS=0.0778 TOTN=177 ceeem-eccemermmceecens
LOWER UPPER

000S 99% 99%
EFFVAR PARAM  ESTIMATE STOERR CHISQ PROB RATIO LINIT LIMIT
INTERCEPT 26.6549 5.8880 20.49  0.0000 3.77e11  97480.9 1.46E18
3] -0.3585 0.0792 20.47  0.0000 0.6987 0.5698 0.8569

1
2
16 3 0.1225 0.1061 1.33  0.2481 1.1303 0.8600 1.4856
P5 4 -0.1385 0.2451 0.32 0.5720 0.8707 0.4631 1.6370
P8 5 0.1239 0.1972 0.39  0.5298 1.1319 0.6811 1.8812
P9 6 -0.3175 0.2267 1.96 0.1615 0.7280 0.4060 1.3054



e L L L R L R R R A AR Il ]

EFFVAR

INTERCEPT
12
13
14
W2A
\3
w6
P6
P9
P10
P11A
P118
P13

EFFVAR

INTERCEPT
12
13
14
W2A
w2B
w3
w6
P6
P9
P10
P1lA
P118
P13

PARAM

WO NN UY I N s

PARAM

ESTIMATE

-24.5641
0.0802
3.4363
0.1067

-0.2497
0.1370
0.0310

-0.1659

-0.4797
0.5332

-0.2688
1.9140
1.1117

ESTIMATE

-4.3102
<0.0038
0.2482
0.4125
0.7715
1.6597
0.1918
0.2972
0.4858
<0.5464
0.0701
-0.3366
0.8197
0.1208

MAXIMUM LIKELIHOOD ESTIMATES

STDERR

7.3460
0.0425
1.1404
0.2658
0.5530
0.1067
0.1396
0.2758
0.2418
0.1727
0.9760
0.7320
0.5740

STDERR

6.1649
0.0409
0.9345
0.2923
0.4209
0.5058
0.1118
0.1094
0.2209
0.2244
0.1407
0.6235
0.7324
0.6799

CHISQ

1.65

aggoﬁoufo

?OO\DWOO
L X _X- 0]

CHISQ

DEPVAR=02 MODEL=B P2=MALE LRS=0.3128 10TN=179

PROB

0.0008
0.0594
0.0026
0.6882
0.6517
0.1994
0.8243
0.5474
0.0473
0.0020
0.7830
0.0089
0.0528

DEPVAR=02 MODEL=B P2=FEMALE LRS=0.0216

PROB

0.4845
0.9261
°.7m
0.1582
0.0668
0.0010
0.0862
0.0066
0.0278
0.0149
0.6185
0.5892
0.2631
0.8590

000S
RATIO

0.0000
1.0835
31.0718
1.1126
0.7790
1.1468
1.0315
0.8471
0.6190
1.7044
0.7643
6.7802
3.0395

LOWER
99%
LIMIT

0.0000
0.9711
1.6465
0.5610
0.1875
0.8712
0.7199
0.4163
0.3320
1.0923
0.0619
1.0288
0.6929

........................

UPPER
99%
LIMIT

0.0036
1.2089
586.381
2.2065
3.2376
1.5096
1.4279
1.7239
1.1539
2.6593
9.4440
44,6847
13.3341

TOTN=170 -ec-ececcacecccaccccann

00DS
RAT1O

0.0134
0.9962
1.2817
1.5106
2.1630
5.2577
1.2114
1.3461
1.6255
0.5790
1.0726
0.7142
2.2698
1.1284

105935
1.1069
14.2317
3.2004
6.3964
19.3490
1.6157
1.7843
2.8715
1.0322
1.5412
3.5592
14.9747
6.5027



MAXIMUM LIKELIHOOD ESTIMATES

------------------------ DEPVAR=A1 MODEL=B P2:MALE LRS=0.0012 TOTN=176 =----=veecevenamnccccen

EFFVAR

INTERCEPT
11
W2A

EFFVAR

INTERCEPT
11

W2A

wee

w3

P9

PARAM

AU N e

000$
ESTIMATE STDERR CHISQ PROB RATIO

7.5825 4.9916 2.31  0.1288 1963.53
-0.0998 0.0663 2.27 0.1321 0.9050
1.0804 0.4310 6.28 0.0122 2.9459
<0.1178 0.0892 1.75  0.1863 0.8889
-0.0032 0.1731 0.00 0.9855 0.9969

99%
LIMIT

0.0051
0.7629
0.9706
0.7064
0.6382

UPPER
99%
LINIT

7.54€8
1.0736
8.9411
1.1185
1.5520

DEPVAR=A] MODEL=B P2=FEMALE LRS=0.0186 TOTN=177 cccccccccecccncncncccen
00DS
ESTIMATE STDERR CHISQ PROB RATIO

2.8868 4.9389 0.34 0.5589 17.9358
0.0132 0.0653 0.04 0.8399 1.0133
-0.8301 0.3844 4.66 0.0308 0.4360
-0.0915 0.0983 0.87 0.3519 0.9126
-0.6367 0.2082 9.35 0.0022 0.5290

6012832
1.1989
1.1736
2.1860
1.1755
0.9045



------------------------

EFFYAR

INTERCEPT
w5

P4

-----------------------

EFFVAR

INTERCEPT
w5

w8

P4

P8

P128

PARAM

ONUNR ML N e

PARAM

U & WA e

MAXIMUM LIKELIHOOD ESTIMATES

UPPER
99%
LIMIT

1.8132
218.627
62.1026
16.4949

4.0331
79.3300

LOWER
000$ 99%
ESTIMATE STDERR CHISQ PROB RATIO LIMITY
~-5.7988 2.4822 5.46  0.0195 0.0030 0.0000
2.6217 1.0713 6.02 0.0142 13.8419 0.8764
2.0667 0.8005 6.67  0.0098 7.8987 1.0046
0.2796 0.9796 0.08 0.7753 1.3226 0.1060
0.1475 0.4841 0.09  0.2606 1.1589 0.3330
2.2631 0.8193 7.63  0.0057 9.6128 1.1648
DEPYAR=A2 MODEL=B P2=FEMALE LRS=0.6916 10TN=169 --------- cescocacacanae
LOWER
0D0$ 99%
ESTIMATE STDERR CHISQ PROB RATIO LIMIT
~0.2710 1.0980 0.06 0.8051 0.7626 0.0451
-1.1883 1.0867 .20 0.2742 0.3047 0.0185
~0.1224 0.5719 0.05 0.8305 0.8848 0.2028
~1.2680 0.4356 8.47  0.0036 0.2814 0.0916
0.5166 0.2586 3.99 0.0458 1.6763 0.8611
0.6973 0.4461 2.44 0.1180 2.0083 0.6364



Model: MODEL_B
Dependent Variable: Ml

Source

Model
Error
C Total

Root MSE
ge Mean

Yariable DF

INTERCEP 1
W7 )
P? 1
P8 1
Pi2s 1
P13 1

MALES

Analysis of Variance

Sum of Mean
OF Squares Square F
5 461.32201 92.26440
172 4598.77349 26.73706
177  5060.09551
5.17079 R-square 0.0912
11.65730 Adj R-sq 0.0647
44.35664
Parameter Estimates
Parameter Standard T for HO:
Estimate Error Parameter=0
9,430923 1.85282911 5.090
2.030909 0.87693698 2.316
0.622951 0.46993307 1.326
-0.321712 0.41039563 -0.784
3.006361 1.03379284 2.908
-0.478797 1.25192783 -0.382

Value Prob>F
3.451 0.0054

Prob > |T|

0.0001
0.0217
0.1867
0.4342
0.0041
0.7026



Model: MODEL_B
Dependent Variablc: Ml

Source

Mode)
C-ror
C Total

Root MSE
ge Mean

varfable DF

INTERCEP 1
LU 1
U 1
Pe i |
P128 1
P13 1

FEMALES

Analysis of Vvariance

Sum of Mean
OF Squares Square F

§ 725.56539  145.11308
166 5759.06252 34.69315
171 6484.62791

5.89009 R-square 0.1119
12.45349 Adj R-sq 0.0851
47.29670

Parameter Estimates

Parameter Standard T for HO:

Estinate Error Parameter=0
9.154313 2.23536488 4.095
-1.448256 0.95327031 -1.519
1.985433 0.49732090 3.992
-1.113692 0.47582304 -2.341
0.633955 1.01433492 0.625
2.715142 1.70730926 1.590

Value Prob>F
4.183 0.0013

Prob > |1}

0.0001
0.1306
0.0001
0.0204
0.5328
0.1137



MALES

Model: MODEL B
Dependent Variable: M2

Analysis of Yariance

Sun of Mean
Source OF Squares Square F Valye Prob>f
Model 6 920.59002  153.43167 4.219 0.0006
Error 165 6001.10184 36.37031
C Total 171  6921.69186
Root MSE 6.03078 R-square 0.1330
Deg Mean 20.58721 Adj R-sq 0.1015
c.v. 29.29382
Parameter Estimates
Parameter Standard T for HO:
Variable DF Estimate Error Parameter=0  Prob > |T|
INTERCEP 1 -7.266006 15.21342770 -0.478 0.6336
11 1 0.349554  0.19767093 1.768 0.0788
T4 1 -0.872279  0.65027907 -1.342 0.1814
W5 1 5.618934  1.98938541 2.824 0.0053
Pl 1 0.004705  0.04619709 0.102 0.9190
P9 1 1.133826  0.51720978 2.190 0.0299
P128 1 -3.119279  1.27385550 <2.449 0.0154



Model: MODEL_B
Dependent Variable: M2

Source

Model
Error
C Total

Root MSE
ge Mean

Variable DOF

INTERCEP 1
71 1
T4 1
W5 c 1
Pl |
P9 1
P128 1

FEMALES

Analysis of Variance

Sum of Mean
DF Squares Square F
6 879.34632 146.55772
160 6319.95907 39.49974
166 7199.30539
6.28488 R-square 0.1221
19.16766 Adj R-sq 0.0892
32.78898
Parameter Estimates
Parameter ' Standard T for HO:
Estimate Error Parameter=0
0.100440 16.32324488 0.006
0.171500 0.21171089 0.810
-1.583314 0.66748473 -2.372
-0.920322 1.59799074 -0.576
0.166323 0.04956138 3.356
1.005985 0.53633951 1.876
-0.105366 1.14255806 -0.092

Yalue Prob>F
3.710 0.0018

Prodb > |T}

0.9951
0.4191
0.0189
0.5655
0.0010
0.0625
0.9266



MALES

Model: MODEL_B
Dependent Variable: M3

Analysis of Variance

Sum of Mean

Source DF Squares Square F value Prob>f
Model 7 997.39933  142.48562 $.209 0.0001
Error 171 4677.13699 27.35168
C Total 178 5674.53631

Root MSE 5.22988 R-square 0.1758

Dep Mean 9.11732 Adj R-sq 0.1420

c.v. 57.36208

Parameter Estimates

Parameter Standard T for HO:

Variable OF Estinate Error Parameter=0  Prob > |7
INTERCEP 1 -20.494956 13.46827217 -1.522 0.1299
12 1 -0.189134  0.08808575 -2.147 0.0332
13 1 4.643948  2,14270466 2.167 0.0316
NS 1 -3.093422  1.59876902 -1.935 0.0547
PS 1 2.424422  0.61177252 3.963 0.0001
P6 1 -0.224039  0.50731152 -0.442 0.6593
P7 1 0.472796  0.49399589 0.957 0.3399
P13 1 -0.577664  1.25527022 -0.460 0.6460



Model: MODEL_8
Dependent Variable: M3

Source

Mode)
Errov
C Total

Root MSE
Dec Mean
c. »

Variable OF

INTERCEP 1}
12 1
13 1
w5 )
PS 1
P6 1
P? 1
P13 1

FEMALES

Analysis of Variance

Sum of Mean
OF Squares Square F
7 691.59692 98.79956
167 4238.43736 25.37986
174  4930.03429
5.03784 R-square 0.1403
9.07429 Adj R-sq 0.1042
55.51779
Parameter Estimates
Parameter Standard T for HO:
Estimate Error  Parameter=0
18.008372 13.12954879 1.372
-0.130891 0.09286740 -1.409
-1.319268 2.04704672 -0.644
1.070589 1.27980013 0.837
-0.067300 0.58132821 -0.116
-0.944714 0.40942133 -2.307
1.460581 0.44614300 3.274

2.940433  1.48165159 1.985

Value Prob>F
3.893 0.0006

Prob > |T]

0.1720
0.1606
0.5202
0.4041
0.9080
0.0223
0.0013
0.0488



Volume III: Follow-up Survey at
EPA headquarters

APPENDIX G

DETAILED MODELING RESULTS FOR MODEL C

.

" (TESTING FOR EFFECTS OF SELF-REPORTED

' THERMAL COMFORT AND ODOR VARIABLES)

(Notation used in this appendix is identical to that in Appendix E.

The first page of Appendix E defines the notation.)



EFFVAR

INTERCEPT
16

P1

P12A

P13

Cl

2

C4

02

EFFVAR

INTERCEPT
16

Pl

P12A

P13

Cl

C2

c4

02

PARAM

WO OV N e

PARAM

WO IONUY W N e

ESTIMATE

-0.9013
0.1314
-0.0655
1.5269
0.1875
0.5966
0.6098
0.8990
0.2813

ESTIMATE

-1.7684
0.1294
-0.0184
-0.1944
1.7639
1.4056
0.7841
0.9760
1.0068

MAXIMUM LIKELIHOOD ESTIMATES

STDERR

1.0206
0.14]8
0.0210
0.5808
0.6230
0.4059
0.3889
0.4266
0.4131

STDERR

0.8332
0.1065
0.0181
0.3940
0.7479
0.3968
0.3733
0.3884
003680

CRISQ

0.78
0.86
9.71
6.91
0.09
2.‘6
2.46
4.44
0.46

CHISQ

4.50
1.48
1.04
0.24
5.56
12.55
4.41
6.31
7.49

DEPVAR=H]1 MODEL=C P2=MALE LRS=0.3117 TOTN=180

PROB

0.3772
0.3541
0.0018
0.0086
0.7634
0.1416
0.1169
0.0351
0.4959

PROB

0.0338
0.2243
0.3078
0.6217
0.0183
0.0004
0.0357
0.0120
0.0062

00DS
RATIO

0.4060
1.1404
0.9366
4.6039
1.2062
1.8189
1.8401
2.4571
1.3249

00DS
RATIO

0.1706
1.1381
0.9818
0.8233
5.8352
4.0780
2.1904
2.6538
2.7368

UPPER
99%
LIMIT

5.6281
1.6433
0.9887
20.5537
6.0035
5.1665
5.0109
7.3137
3.8399

40.0645
11.3334
5.7300
7.2176
7.0623



........................

CFFVAR

INTERCEPT
w6
P3A
P38
P4
]
P10
C1
C2
c4
02

.......................

EFFVAR

INTERCEPT
W6
P3A
P38
P4
P5
P10
C1
€2
C4
02

PARAM

Sl Gt

PARAM

P b

= OWOD NS WA -

e O WO NMANAUL LW N =

ESTIMATE

'2- 5969
0.2501
'004922
0.4550
0.0950
0.0634
0.3580
0.5869
1.6167
0.6034
-0.3188

ESTIMATE

0.2908
0.1326
0.3036
1.1067
-0.8614
0.2789
-0.2181
1.1337
0.7555
0.5963
0.7880

MAXTMUM LIKELIHOOD ESTIMATES

STDERR

1.4547
0.1311
0.7714
0.2139
0.3505
0.2782
0.1571
0.3747
0.3707
0.3884
0.4123

STDERR

1.1769
0.1047
0.4644
0.5012
0.3678
0.2667
0.1458
0.3773
0.3722
0.3928
0.3879

CHISQ

3.19
3.64
0.41
0.41
0.0?7
0.05
5.19
2.45
19.02
2.41
0.60

CHISQ

0.06
1.60
0.43
4.87
5.48
1.09
2.24
9.03
4.12
2.30
4.13

DEPVAR=H2 MODEL=C P2=MALE LRS=0.0303 T0TN=173

PROB

0.0742
0.0564
0.5235
0.5239
0.7865
0.8197
0.0227
0.1173
0.0000
0.1202
0.4395

DEPVAR=H2 MODEL=C P2=FEMALE LRS=0.0392

PROB

0.8048
0.2054
0.5132
0.0273
0.0192
0.2958
0.1349
0.0027
0.0424
0.1290
0.0422

000$
RATIO

0.0745
1.2842
0.6113
1.5762
1.0997
1.0655
1.4305
1.7984
5.0364
1.8283
0.7270

LOWER
99%
LIMIT

0.0018
0.9161
0.0838
0.2506
004458
0.5204
0.9544
0.6850
1.9382
0.6723
0.2514

UPPER
99%
LINIT

3.1595
1.8000
4.4590
9.9146
2.7125
2.1816
2.1440
4.7215
13.0871
4.9725
2.1028

TOTN=169 ~-==semcmcemroccneeanes

0DDS
RATIO

1.3375
1.1418
1.3547
3.0244
0.4226
1.3217
0.8040
3.1071
2.1287
1.8154
2.1990

LOWER
99%
LIMIT

0.0645
0.8719
0.4096
0.8316
0.1638
0.6649
0.5523
1.1756
0.8160
0.6600
0.8096

27.7294
1.4953
4.4812

10.9989
1.0899
2.6272
1.1706
8.2122
5.5527
4.9936
5.9729



EFFVAR

INTERCEPT
W2A
w6
Pl
P3A
P38
P4
PS
¢l
€2
C4
02

EFFVAR

INTERCEPTY
W2A

w28

L[]

Pl

P3A

P38

WSO 5 WN

WO UT &N e

ESTIMATE

-0.0928
-0.7080
0.3432
-0.0379
-0.9249
0.1819
0.0158
0.2718
0.5833
1.4648
0.73427
0.1359

STDERR

1.8230
0.5145
0.1489
0.0200
0.9102
0.7959
0.3613
0.2812
0.3778
0.3784
0.3949
0.3969

[
. o o

MAXIMUM LIKELIHOOD ESTIMATES
DEPVAR=H3 MODEL=C P2=MALE LRS=0.0306 TOTN=173

PROB

0.9594
0.1688
0.0212
0.0577
0.3096
0.8192
0.9651
0.3337
0.1226
0.0001
0.0628
0.2320

DEPVAR=H3 MODEL=C P2=FEMALE LRS=0.8123

ESTIMATE

2.0534
'0 . 1026
-1-7595
-0.0468
-0.0230
-0.7830

0.0176
-0.9673

0.4767

1.9699

0.9868

0.8400

1.4460

STDERR

1.7845
0.5361
0.8518
0.1289
0.0226
0.7107
0.7998
0.4802
0.3320
0.4682
0.4540
0.5093
0.5063

—_NNVO O
SRNISSES

PROB

0.2499
0.8483
0.0389
0.7166
0.3091
0.2706
0.9825
0.0440
0.1511
0.0000
0.0297
0.0991
0.0043

T0TN=163

00DS
RATIO

0.9114
0.4926
1.4095
0.9628
0.3966
1.1995
1.0159
1.3123
1.7919
4.3267
2.0849
1.1456

0DDS
RATIO

7.7944
0.9025
0.1721
0.9543
0.9773
0.4570
1.0178
0.3801
1.6108
7.1700
2.6826
2.3164
4.2461

LOWER
99%
LINIT

0.0083
0.1309
0.9604
0.9145
0.0380
0.1544
0.4006
0.6360
0.6271
1.6324
0.7538
0.4121

........................

UPPER
99%
LIMIT

99.8080
1.8540
2.0684
1.0137
4.1362
9.3198
2.5767
2.7079
4.7423

11.4680
5.2659
3.1846

.......................

772.995
3.5609
1.5444
1.3301
1.0358
2.8513
7.9876
1.3096
3.7884

23.9504
8.639]
8.6017

15.6462



MAXIMUM LIKELIROOD ESTIMATES
........................ DEPVAR=H4 MODEL=C P2=MALE LRS=1.0000 TOTN=172 ------cvecccmcmneccnnmvn

LOWER UPPLR

0DDS 99% 99%

EFFVAR PARAM  ESTIMATE STDERR CHISQ PROB RATIO LIMIT LIMIT
INTERCEPT 1 -3.0471 2.1666 1.98  0.1596 0.0475 0.0002  12.6046
T4 2 1.1173 0.5409 4.27 0.0389 3.0566 0.7588  12.3130
16 3 0.2190 0.1858 1.39  0.2387 1.2448 0.2713 2.0090
w3 4 0.3111 0.1688 3.40  0.0653 1.3649 0.8836 2.1084
Pl 5 -0.0515 0.0296 3.02 0.0824 0.9498 0.8801 1.0251
P3A 6 -1.6110 1.0661 2.28  0.1307 0.1997 0.0128 3.1120
P38 7 -1.2440 0.9086 1.87  0.1709 0.2882 0.0277 2.9938
P8 8 ~0.6055 0.3361 3.25 0.0716 0.5458 0.2296 1.2973
P9 9 0.0074 0.3644 0.00  0.9837 1.0075 0.3941 2.5758
P13 10 2.9633 0.8422 12.38  0.0004  19.3618 2.2118  169.492
(1 11 0.6177 0.6024 1.06  0.3051 1.8547 0.3929 8.7538
c2 12 1.5516 0.6135 6.40 0.0114 4.7190 0.9716  22.9192
(o | 13 0.0055 0.6240 0.00 0.9929 1.0056 0.2015 5.0127
02 14 0.7640 0.5886 1.68  0.1943 2.1468 0.4713 9.7790
....................... DEPVAR=H4 MODEL=C P2=FEMALE LR$=0.9686 TOTN=161 ----c-ccececccancanceo..
LOWER UPPER

000$ 99% . 99%

EFFYAR PARAM  ESTIMATE STDERR CHISQ PROB RATIO LIMIT LIMIT
INTERCEPT 1 -9.2781 2.7209 11.63  0.0006 0.0001 0.0000 0.1034
T4 2 2.5554 0.8275 9.54 0.0020  12.8764 1.5277  108.531
76 3 0.2595 0.1357 3.66 0.0559 1.2963 0.9139 1.8387
w3 4 0.0559 0.1370 0.17  0.6834 1.0575 0.7430 1.5050
Pl 5 0.0290 0.0279 1.07  0.2998 1.0294 0.9580 1.1061
P3A 6 -0.8841 0.6263 1.99  0.1580 0.4131 0.0823 2.0735
P3B 7 -0.1355 0.6160 0.05 0.8259 0.8733 0.1787 4.2687
P8 8 0.2249 0.2991 0.57  0.4520 1.2522 0.5795 2.7058
P9 9 -0.5613 0.2934 3.66  0.0557 0.5705 0.2679 1.2147
P13 10 -0.1047 0.8782 0.01 0.9051 0.9006 0.0938 8.6499
C1 11 1.0182 0.5776 3.11 0.0779 2.7682 0.6252  12.2570
2 12 -0.0482 0.5516 0.01 0.9303 0.9529 0.2301 3.9461
C4 13 1.0313 0.4979 4.29  0.0383 2.8047 0.72728  10.1137
02 U 0.1692 0.4958 0.12 0.7330 1.1844 0.3302 4.2477



EFFVAR

INTERCEPT
11
13
W2A
w7
P6
U
C1
€2
c4
02

.......................

EFFVAR

INTERCEPT
1l
13
W2A
w28
L
P6
pP?
Cl
2
C4
02

PARAM

PARAM

1
2
3
4
5
6
7
8
9
10

11
12

ESTIMATE

2.0195
-0.0620
-0.0899
-1.2595

1.1532
-0.5262

0.4834

0.6488

1.2525

0.4296
-0.1132

ESTIMATE

~2.6254
0.2411
-2.4845
0.2521
-1.8479
-0.9466
20.3198
-0.2606
0.6450
0.4645
1.0552
0.9713

STDERR

9.1699
0.1325
1.7533
0.7590
0.5130
0.2971
0.2665
0.4945
0.4729
0.5449
0.5210

STDERR

7.8392
0.1256
1.4972
0.4952
0.7560
0.4820
0.2454
0.2250
0.4829
0.4620
0.4634
0.4500

CHISQ

0.05
0.22
0.00
2.75
5.05
3.14
3.29
1.72
71.02
0.62
0.05

CRISQ

2S23&

g;'ewuu'

MAXIMUM LIKELIHOOD ESTIMATES
DEPVAR=HS MODEL=C P2:-MALE LRS=0.9898 TOTN=183

PROB

0.8257
0.6402
0.9591
0.0971
0.0246
0.0766
0.0697
0.1895
0.0081
0.4305
0.8280

OEPVAR=HS MODEL=C P2=FEMALE LRS=0.8722

PROB

0.7377
0.0548
0.0971
0.6106
0.0145
0.0495
0.1924
0.2469
0.1816
0.3146
0.0228
0.0309

000$
RATIO

7.5346
0.9399
0.9140
0.2838
3.1“3
0.5908
1.6216
1.9132
3.4991
1.5366
0.8930

LOWER
99%
LIMIT

0.0000
0.6681
0.0100
0.0402
0.8451
0.2749
0.8162
0.5352
1.0349
0.372§
0.2333

........................

UPPER
99%
LIMIT

1.37€11
1.3222
83.6466
2.0051
11.8780
1.2701
3.2217
6.8389
11.8306
6.2543
3.4175

TOTN=177 eccmcromcccaccccnanecee

000S
RATIO

0.0724
1.2726
0.0834
1.2867
0.1576
0.3881
0.7263
0.7706
1.9060
1.5912
2.8725
2.6414

4.264€7
1.7588
3.9494
4.6077
1.1047
1.3432
1.3666
l'37“
6.6124
5.2310
9.4775
8.4191



------------

EFFVAR

INTERCEPT
16

W3

Pl

24

P12A

-

c2

c4

02

woepersemene

EFFVAR

INTERCEPT
16

w3

Pl

P?

P12A

C1

€2

c4

02

------------

------------

ESTIMATE

-5.9569
0.4148
0.2035
-0.0540
0.6987
1.3676
0.6007
0.2286
0.3264
0.1375

PARAM

QWD UY &P -

ESTIMATE

-5.4583
0.0354
0.2606
-0.0261
0.4740
'00121‘
1.6332
0.9273
0.6297
1.3419

PARAM

O VD OO i OVUN It NS s

]

MAXIMUM LTKELTHOOD ESTIMATES

STDERR

2.1612
0.1861
0.1521
0.0295
0.3301
0.8597
0.5491
0.5171
0.5702
0.5483

STDERR

1.4660
0.1139
0.1259
0.0237
0.2387
0.4551
0.5046
0.4521
0.4390
0.4132

CHISQ

3.35

o.oo--n-
L ] - - L ] L ]
OQOWMN MW
a«wocn»&

CHISQ

13.86
0.10
4.28
1.2}
3.94
0.07

10.48
4.21
2006

10.55

DEPVAR:=H6 MODEL=C P2:-MALE LRS=0.9999 T0TN=179

PROB

0.0058
0.0259
0.1810
0.0673
0.0343
0.1117
0.2740
0.6584
0.5670
0.8020

DEPVAR=H6 MODEL=C P2=FEMALE LRS=0.7504

PROB

0.0002
0.7559
0.0385
0.2707
0.0471
0.7897
0.0012
0.0403
0.1515
0.0012

000S
RATIO

0.0026
1.5141
1.2257
0.9474
2.0111
3.9259
1.8234
1.2568
1.3860
1.1474

LOWER
99%
LINIT

0.0000
0.9374
0.8284
0.8781
0.8593
0.4287
0.4432

0.3317.

0.3190
0.2795

........................

UPPER
99%
LIMIT

0.6773
2.4454
1.8136
1.0222
4.7069
35.9521
7.5021
4.7619
6.0209
4.7111

TOTN=173 --veccmcmmnccnccenene.

0D0S
RATIO

0.0043
1.0360
1.2977
0.9742
1.6064
0.8857
5.1202
2.5217
1.8770
3.8263

0.6058
1.3198

11.0929



------------------------

CFFYAR

INTERCEPT
1
13
w3
w6
w8
P3A
P38
P8
P10
P11A
P118
Cl
C2
C4
02

.......................

EFFVAR

INTERCEPT
11
13
W3
w6
w8
P3A
P38
P8
P10
P11A
P118
Q1
c
C4
02

PARAM

WOOONOVN ol M) o=

PARAM

WOSNA AV LWA >

ESTIMATE

-2.1586
~0.2244
2.5095
0.1200
0.3470
~0.6492
~1.4609
~0.5263
0.0470
0.5607
1.57231
~0.0453
0.5364
0.8356
~0.1964
-0.4275

ESTIMATE

-9.0422
-0.0192
1.6006
0.1351
0.1425
-1.0879
<0.2694
0.7707
-0.4300
-0.1246
0.1539
-1.6261
1.2859
-0.1872
1.0217
0.3812

MAXIMUM LIKELIHOOD ESTIMATES

STODERR

8.3146
0.1159
1.4593
0.1088
0.1412
0.7150
0.8457
0.7336
0.1914
0.1750
0.9773
0.7862
0.4200
0.3911
0.4596
0.4642

STDERR

7.1098
0.1078
1.2903
0.1041
0.1065
0.4956
0.4561
0.4846
0.1868
0.1412
0.6321
0.9349
0.4020
0.3873
0.4227
0.3805

e o e o

CcoamONOOONON
Dt AN O U D D ¢

CHISQ

1.62
0.03

L ] [ ] L 2 [ ] - L . .
WWNWONOUY
Oowm&oga

SRV

DEPVAR=H7? MODEL=C P2-=MALE LRS=0.2071 TOTN=178

PROB

0.7952
0.0529
0.0855
0.2702
0.0140
0.3639
0.0841
0.4731
0.8060
0.0014
0.107§
0.9540
0.2015
0.0327
0.6691
0.3571

DEPVAR=H? MODEL=C P2=FEMALE LRS20.0151

PROB

0.2034
0.8584
0.2148
0.1943
0.1807
0.0282
0.5548
0.1117
0.0213
0.3778
0.8076
0.0820
0.0014
0.6289
0.0156
0.3164

00DS
RATIO

0.1155
0.7990
12.2988
1.1275
1.4148
0.5225
0.2320
0.5908
1.0481
1.7519
4.8216
0.9557
1.7098
2.3062
0.8217
0.6521

LOWER
99%
LIMIT

0.0000
0.5928
0.2866
0.8519
0.9834
0.0828
0.0263
0.0893
0.6402
1.1162
0.3889
0.1261
0.5795
0.8421
0.2515
0.1973

........................

UPPER
99%
LIMIT

2.3)4E8
1.0770
527.768
1.4922
2.0355
3.2958
2.0496
3.9097
1.7161
2.2497
59.7772
71.2424
5.0446
6.3159
2.6846
2,1561

TOTN=169 ---cccccccrccccnncnnae.

00DS
RATIO

0.0001
0.9810
4.9560
1.1447
1.1532
0.3369
0.7638
2.1613
0.6505
0.8828
1.1664
0.1967
3.6179
0.8293
2.7779
1.4640

LOWER
99%
LINIT

0.0000
0.7431
0.1785
0.8754
0.8765
0.0940
0.2359
0.6203
0.4020
0.6136
0.2289
0.0177
1.2845
0.3058
0.9350
0.5494



EFFVAR

INTERCEPT
16

W2A

P3A

P38

P8

P13

1

C2

C4

EFFVAR

INTERCEPT
16
W2A
W28
P3A
P38
P8
P13
c1
Q
c4
02

bus pus
O WOB NIl N e

ESTIMATE

1.2266
'002251

-10.6463

-2.5949
-2.0068
-0.9062
2.6456
-0.0275
1.5013
’003‘50
0.3213

STDERR

2.0115
0.3091

1.4513
1.1775
0.3816
0.9285
0.8339
0.9235
0.9428
0.8039

MAXIMUM LIKELIHOOD ESTIMATES
DEPVAR=H8 MODEL=C P2-MALE LRS=1.0000 T0TN=178

PROB

0.5420
0.4666

0.0738
0.0883
0.0176
0.0044
0.9737
0.1040
0.7144
0.6895

DEPYAR=H8 MODEL=C P2=FEMALE LRS=1.0000

ESTIMATE
-10.5839

0.4653
0.6445
1.2339
2.5330
3.63%
0.3092
0.1310
2.7910
.007118
0.8193
1.3924

STOERR

3.0113
0.1750
0.8006
1.5386
1.4502
1.5662
0.3906
1.2969
1.2921
0.7963
o. 74“
0.7169

PROB

0.0004
0.0078
0.4208
0.4226
0.0807
0.0202
0.4286
0.9195
0.0308
0.3713
0.2687
0.0521

T0TN=172

000S
RAT10

3.4096
0.7984

0.0747
0.1344
0.4041
14.0919
0.9729
4.4875
0.7082
1.3789

00DS
RATIO

0.0000
1.5925
1.9050
3.4346
12.5912
38.0538
1.3623
1.1400
16.2973
0.4908
2.2689
4.0245

..........

UPPER
99%
LINIT

606.815
1.7703

3.1382
2.7911
1.0798
154.071
8.3364
48.4356
8.0338
10.9369

--------------

25.5116



EFFVAR

INTERCEPT
W2A
w3
w8
P4
P10
p12e
9|
C2
C4
02

EFFVAR

INTERCEPT
W2A
w28
w3
w8
P4
P10
P128
Cl
c2
C4
02

PARAM

= OWO NN WA -

[ ed

PARAM

[
P OWRNANTRWN =

12

ESTIMATE

-2.7023
-0.9376
0.1969
0.1963
-0.3735
0.4349
-0.0559
1.2513
1.1137
0.8629
0.6874

ESTIMATE

-1.4270
-0.3212
-1.7314
0.2906
-1.1333
-0.7393
0.0957
1.3810
1.6634
1.0760
-0.3668
0.6623

MAXIMUM LIKELIHOOD ESTIMATES

STDERR

1.1314
0.5663
0.1071
0.6424
0.3489
0.1626
0.4666
0.4111
0.3689
0.4065
0.4024

STDERR

1.3013
0.4475
0.6112
0.1209
0.5155
0.3740
0.1495
0.4552
0.4411
0.4220
0.4232
0.4076

CHISQ

5.70
2.724
3.38
0.09
1.15
7.15
0.01
9.27
.1
.5
.9

N aw
N =t o

NOoRwows
TRBRNI3=2E

DEPYAR=H9 MODEL=C P2=MALE LRS=0.2380 TOTN=176

PROB

0.0169
0.0978
0.0659
0.7599
0.2844
0.0075
0.9046
0.0023
0.0025
0.0338
0.0875

DEPVAR=H9 MODEL=C P2=FEMALE LRS=0.3503

PROB

0.2728
0.4729
0.0046
0.0162
0.0279
0.0481
0.5223
0.0024
0.0002
0.0108
0.3861
0.1042

000$
RATIO

0.0671
0.3916
1.2176
1.2169
0.6883
1.5448
0.9456
3.4949
3.0456
2.3700
1.9885

LOWER
99%
LIMIT

0.0036
0.0910
0.9240
0.2326
0.2802
1.0162
0.2843
1.2120
1.1275
0.8317
0.7053

UPPER
99%
LINIT

1.2364
1.6840
1.6045
6.3670
1.6909
2.3485
3.1458
10.0774
7.8713
6.2534
5.6068

TOTN=17] ~-ccccccmmmaceccaeca-..

00D$
RATIO

0.2400
0.7253
0.1270
1.3372
0.3220
0.4774
1.1004
3.9789
5.2772
2.9329
0.6929
1.9392

LOWER
99%
LIMIT

0.0084
0.2290
0.0367
0.9794
0.0853
0.1822
0.7487
1.2317
1.6941
0.989%0
0.2329
0.6786

12.8532
16.4393
8.6978
2.0614
5.5416



MAXIMUM LIKELIHOOD ESTIMATES
----------------------- DEPYAR=HI0 MODEL=C P2=MALE LRS=0.7016 TOTN=182 «-ccececmmmmncnceanaa e

LOWER UPPER
0DDS 99% 99%
EFFVAR PARAM  ESTIMATE STDERR CHISQ PROB RATIO LINIT LIMIT

INTERCEPT 1 -3.8221 0.6913 30.56  0.0000 0.0219 0.0037 0.1299
PS5 2 0.7780 0.3013 6.67  0.0098 2.1771 1.0019 4.7311
Cl 3 0.4727 0.4428 1.14  0.2857 1.6043 0.5128 5.0196
c2 4 1.9682 0.4514 19.01  0.0000 7.1578 2.2376  22.8970
C4 5 0.2308 0.4600 0.25 0.6159 1.2596 0.3851 4.1196
02 6 -1.2568 0.5374 5.47 0.0194 0.2846 0.0713 1.1360

---------------------- DEPVAR=H10 MODEL=C P2=FEMALE LRS=0.3140 TOTN=180 ---c-ccececccncacenna..

LOWER UPPER
0DDS 99% 99%
EFFVAR PARAM  ESTIMATE STDERR CHISQ PROB RATIO LINIT LIMIT

INTERCEPT 1 -2.7550 0.5699 23.37  0.0000 0.0636 0.0147 0.2761
PS5 2 0.3701 0.2217 2.79  0.0950 1.4479 0.8179 2.5631
(9] 3 0.6592 0.4096 2.59 0.1076 1.9332 0.6731 5.5530
€2 4 0.6927 0.3901 3.15 0.0758 1.9991 0.7318 5.4608
c4 5 0.4202 0.3696 1.29  0.2556 1.5223 0.5875 3.9444
02 6 0.2775 0.3571 0.60 0.4370 1.3198 0.5260 3.3115



-----------------

€FFVAR

INTERCEPT
12

16

W3

Pl

P13

C1

2

c4

02

e L L L R LR L L A et

EFFVAR

INTERCEPT
12

16

w3

Pl

P13

C1

€2

c4

02

OWODNUY MW N e

OWO VOV & LA e

ESTIMATE

-1.4468
-0.0373
'0 ~°625

0.2320

-0.0289

0.1439
0.5687
0.5622
1.3677
0.3400

ESTIMATE
-3.6470

0.0853
0.1493
0.1127

-0.0415

1.2963
1.0967
0.0171
0.9396
0.7184

STDERR

1.6350
0.0464
0.1551
0.1151
0.0203
0.6547
0.4298
0.4136
0.4369
0.4331

STOERR

1.4247
0.0433
0.1066
0.1063
0.0196
0.6487
0.4209
0.4005
0.3825
0.3690

MAXIMUM LIKELIHOOD ESTVIMATES
DEPVAR=H11 MODEL=C P2=MALE LRS=0.7639 TOTN=183

PROB

0.3762
0.4211
0.6869
0.0437
0.1557
0.8261
0.1857
0.17241
0.0017
0.4324

PROB

0.0105
0.0488
0.1611
0.2892
0.0337
0.0457
0.0092
0.9660
0.0140
0.0515

000$
RATIO

0.2353
0.9634
0.9394
1.2611
0.9715
1.1548
1.7660
1.7545
3.9263
1.4049

000S
RATIO

0.0261
1.0890
1.1610
1.1193
0.9593
3.6557
2.9943
1.0172
2.5590
2.0511

15.8784
1.0857
1.4008
1.6964
1.0237
6.2364
5.3434
5.0918

12.0994
4.2873

..............



-----------------------

EFFVAR

INTERCEPT
Tl
16
LL]
P4
C1
C2
C4
02

EFFVAR

INTERCEPT
11
16
w5
P4
C1
C2
C4
02

PARAM

WO O )

PARAM

DO NOVUN 8 N e

ESTIMATE

18.6693
-0.3798
0.4058
2.2000
1.1739
-0.0640
1.3625
1.4590
0.9040

DEPVAR=H12 MODEL=C P2=FEMALE LRS=1.0000 TOTN=175

ESTIMATE

8.1095
-0.1400
0.0745
1.7475
'019445
0.4749
-0.2025
2.7591
0.0832

MAXIMUM LIKELIHOOD ESTIMATES

STDERR

15.9247
0.2194
0.2185
1.1268
0.8142
0.8829
0.8383
0.9611
0.8915

STDERR

9.6221
0.1245
0.1814
0.8516
0.5453
0.6952
0.6983
0.8550
0.6047

CHISQ

]
.

1754
~4

33

owno
WO e

NN O N W W

CHISQ

0.71
1.27
0.17
4.21
3.00
0.47
0.08
10.41
0.02

DEPVAR=H12 MODEL=C P2=MALE LRS=1.0000 TOTN=180

PROB

0.2411
0.0834
0.0634
0.0509
0.1494
0.9422
0.1041
0.1290
0.3106

PRO8

0.3993
0.2607
0.“1‘
0.0402
0.0832
0.4946
0.7718
0.0013
0.8906

000S
RATIO

1.282€8
0.6840
1.5005
9.0250
3.2346
0.9380
3.9059
4.3017
2.4695

000S
RATIO

3325.91
0.8694
1.0773
5.7402
0.3889
1.6079
0.8167

15.7856
1.0868

LOWER
99%
LIMIT

0.0000
0.3887
0.8547
0.4953
0.3971
0.0965
0.4507
0.3618
0.2485

........................

UPPER
99%
LIMIT

8.39€25
1.2037
2.6344
164.455
26.3450
9.1189
33.8507
51.1516
24.5449

.......................

1.93€14
1.1981
1.2191
51.4815
1.5844
9.6382
4.9348
142.819
5.]598



MAXTMUM LIKELIHOOD ESTIMATES

----------------------- DEPVAR=H13 MODEL=C P2=MALE LRS=0.9217 TOTN=183 --vcvcccucceccccucncncs
LOWER UPPER

000$ 99% 99%
EFFYAR PARAM  ESTIMATE STDERR CHISQ PROB RATIO LIMIT LIMIT
INTERCEPT 5.3954 8.5450 0.40 0.5278  220.390 0.0000 8E11
11 -0.0366 0.1254 0.09 0.2702 0.9641 0.6979 1.3317
13 -0.9026 1.6634 0.29  0.5874 0.4055 0.0056 29.4389

1
;
W2A 4 -0.7154 0.6652 1.16  0.2822 0.48%0 0.0881 2.7133
w7 5 0.9627 0.4853 3.93  0.04723 2.6188 0.7502 9.1416
P6 6 -0.5064 0.2793 3.29 0.0698 0.6027 0.2935 1.2375
P? 7 0.4560 0.2519 3.28  0.0703 1.5778 0.8246 3.0189
(W] 8 0.8255 0.4648 3.15  0.0757 2.2830 0.6895 7.5596
9 0.9270 0.4341 4.56 0.0327 2.5269 0.8259 7.7310
0 0.5758 0.5085 1.28  0.2575 1.2786 0.4799 6.5909
1 0.2616 0.46%90 0.31 0.5770 1.2990 0.3881 4.3481

DEPVAR=H13 MODEL=C P2=FEMALE LRS=0.8476 TOTN=177 ----vcceccccecccccccccne

LOWER UPPER

000S 99% 99%

EFFYAR PARAM  ESTIMATE STDERR CHISQ PROB RATIO LIMIT LIMIT
INTERCEPT 1 -4.4652 7.7919 0.33  0.5666 0.0115 0.0000 5996787
14! 2 0.2275 0.1234 3.40 0.0652 1.2555 0.9136 1.7253
73 3 -2.0486 1.4703 1.94  0.1635 0.1289 0.0029 5.6910
W2A 4 0.2068 0.4921 0.18  0.6743 1.2297 0.3462 4.3686
w28 5 -1.8876 0.7557 6.24  0.0125 0.1514 0.0216 1.0609
w7 6 -1.0327 0.4813 4.60 0.0319 0.3560 0.1031 1.2301
P6 7 -0.2788 0.2436 1.31 0.2525 0.2567 0.4040 1.4172
P? 8 -0.2640 0.2238 1.39  0.2381 0.7680 0.4315 1.3668
Cl 9 0.6803 0.4797 2.01 0.1561 1.9745 0.5738 6.7938
€2 10 0.5180 0.4592 1.27 0.2593 1.6787 0.5143 5.4789
C4 11 1.1409 0.4603 6.14 -0.0132 3.1296 0.9562 10.2434
3.99  0.0457 2.4402 0.7725 7.7082

02 12 0.8921 0.4465



MAXIMUM LIKELTHOOD ESTIMATES
....................... DEPYAR=H14 MODEL=C P2:=MALE LRS=0.9574 TOTK=178 ---c-cccccercccncccec...
LOWER UPPER

0.9937 0.4034 6.07 0.0138  2.7012  0.9556  7.6359

4
: 1.4769 0.3812 15.01  0.0001 4.3793 1.6404  11.6916

02

000$ 99% 99%

EFFVAR PARAM  ESTIMATE STDERR CHISQ PROB RATIO LIMIT LINITY
INTERCEPT 1 -8.6261 1.9729 19.12  0.0000 0.0002 0.0000 0.0289
1L 2 1.6605 0.5990 7.68  0.0056 5.2619 1.1247  24.6191
¥ 3 0.0949 0.8824 0.01 0.9144 1.0995 0.1132  10.6756
P 4 0.5603 0.2976 3.5¢  0.0597 1.7512 0.8136 3.7694
p? 5 0.3442 0.2652 1.68  0.1944 1.4109 0.7125 2.7937
(4] 6 0.2620 0.4780 0.30 0.5836 1.2995 0.3793 4.4519
c2 7 0.5053 0.4585 1.21  0.2705 1.6575 0.5088 5.4000
(o | 8 0.5274 0.4693 1.26  0.2611 1.6945 0.5058 5.6764
02 9 0.4160 0.4577 0.83  0.3634 1.5159 0.4662 4.9285
...................... DEPVAR=H14 MODEL=C P2=FEMALE LRS=0.2592 TOTN=172 ----cccevecccccccccncce
LOWER UPPER

0DDS 99% 99%

EFFVAR PARAM  ESTIMATE STDERR CHISQ PROB RATIO LIMIT LIMIY
INTERCEPT l -4.6309 1.2335 14.09  0.0002 0.0097 0.0004 0.2338
T4 2 -0.0253 0.2725 0.01  0.9274 0.9750 0.4770 1.9928
w5 3 1.3068 0.6011 4.73  0.0297 3.6943 0.7853  17.3785
(3 4 -0.0123 0.2578 0.00 0.9621 0.9878 0.5084 1.919
P7 5 0.5639 0.2354 5.74  0.0166 1.7575 0.9584 .29
C1 6 1.1003 0.4449 6.12 0.0134 3.0051 0.9553 9.4533
(o] 7 -0.1689 0.4137 0.17  0.6830 0.8446 0.2910 2.4517

8
9



MAXIMUM LIKELIHOOD ESTIMATES
....................... DEPVAR=H1S MODEL=C P2=MALE LRS=1.0000 TOTN=178 ---v--ccceccccccocannn..

LOWER UPPER

00DS 99% 99%

EFFVAR PARAM  ESTIMATE STDERR CHISQ PROB RATIO LIMIT LIMIT
INTERCEPT 1 -14.7924 5.0201 8.68 0.0032 0.0000 0.0000 0.1556
12 2 0.0670 0.0768 0.76 0.3832 1.0693 0.8774 1.3032
T4 3 2.5741 1.0523 5.98 0.0144  13.1195 0.8723 197.320
16 4 0.1367 0.3591 0.14 0.7035 1.1465 0.4546 2.8914
W3 5 0.1098 0.2270 0.23 0.6285 1.1161 0.6219 2.0028
Pl 6 0.0108 0.0410 0.07 0.7917 1.0109 0.9095 1.1235
p7 7 0.0127 0.4496 0.00 0.9774 1.0128 0.3181 3.2248
P8 8 0.4938 0.4473 1.22 0.2695 1.6385 0.5177 5.1864
1 9 0.7725 0.8961 0.74 0.3886 2.1652 0.2153  21.7770
c2 10 -0.2158 0.8093 0.07 0.7897 0.8059 0.1002 6.4815
c4 11 -0.2472 0.9470 0.07 0.7941 0.7810 0.0681 8.9555
02 12 0.9754 0.7845 1.5 0.2137 2.6522 0.3515  20.0108
...................... DEPVAR=H15 MODEL=C P2=FEMALE LRS=1.0000 TOTN=164 ----cccececcccccncccnacens
LOWER UPPER

00DS 99% 99%

EFFVAR PARAM  ESTIMATE STDERR CHISQ PROB RATIO LIMIT LIMIT
T 1 -8.9097 5.0646 3.09 0.0785 0.0001 0.0000  62.5965
‘}gIERCEP 2 0.2256 0.1267 3.17 0.0750 1.2531 0.9041 1.7367
14 3 0.0154 0.6311 0.00  0.9805 1.0155 0.1998 5.1609
16 4 0.4705 0.2530 3.46 0.0630 1.6008 0.8342 3.0717
w3 5 0.4696 0.2277 4.25 0.0392 1.5994 0.8896 2.8753
(4] 6 -0.1628 0.0693 5.52 0.0188 0.8498 0.7108 1.0158
(2] 7 0.8351 0.5285 2.50 0.1141 2.3050 0.5908 8.9936
P8 8 -0.8152 0.5004 2.65 0.1033 0.4426 0.1219 1.6061
Cl 9 0.2323 0.9090 0.07 0.7983 1.2615 0.1213 13.1167
C2 10 -1.8572 1.0286 3.26 0.0710 0.1561 0.0110 2.2089
C4 11 1.8583 1.0769 2.98  0.0844 6.4128 0.4002 102.760
5.46 0.0195  11.1563 0.7804  159.489

02 12 2.4120 1.0326



.......................

EFFVAR

INTERCEPT
13
16
PS
P6
p?
P9
Cl
C2
c4
02

----------------------

EFFVAR

INTERCEPT
13
16
P5
P6
P7
P
¢l
€2
c4
02

|
1

PARAM

PARAM

1
2
3
4
5
6
7
8
9
0
l

ESTIMATE

-56.3194
71.8970
0.2348
0.7829
1.4184

-0.6627
-0.8434
0.4597
2.9568
’o. 1613
0.4701

MAXIMUM LIKELIHOOD ESTIMATES

STDERR

17.0800
2.5573
0.2659
0.6030
0.5247
0.4202
0.4637
0.771§
0.9081
0.9946
0.7080

CHISQ

DEPYAR=H16 MODEL=C P2-MALE LRS=].0000 TOTN-181

PROB

0.0010
0.0020
0.3771
0.1942
0.0069
0.1148
0.0690
0.5512
0.0011
0.8712
0.5067

DEPVAR=H16 MODEL=C P2=FEMALE LRS=0.9980

ESTIMATE

"3-6088
1.7142
0.1166

-0.5324
-0.0424
0.8712
<0.7394
0.6519
0.9581
0.0860

STDERR

8.1191
1.2609
0.1313
0.3739
0.2904
0.3372
0.3122
0.6088
0.5644
0.5117
0.5051

CHISQ

2.81
1.85
0.79

g
o
w

oow:—-m.o._o
w O - OO
ngm-—SN

PROB

0.0937
0.1740
0.3744
0.1545
0.8840
0.0098
0.0179
0.2842
0.0896
0.8665
0.5726

000S
RATIO

0.0000
2689.20
1.2647
2.1878
4.1305
0.51585
0.4302
1.5836
19.2363
0.8510
1.6002

LOWER
99%
LIMIT

0.0000
3.7039
0.6375
0.4628
1.0691
0.1746
0.1303
0.2170
1.8544
0.0657
0.2583

UPPER
99%
LINIT

0.0000
1952468
2.5087
10.3422
15.9591
1.5216
1.4206
11.5546
199.550
11.0319
9.9136

(1150 7 ) -

000S
RATIO

0.0000
5.5522
1.1237
0.5872
0.9585
2.3898
0.47724
1.9192
2.6067
1.0898
0.7521

1489.21
142.919
1.5759
1.5384
2.0252
5.6964
1.0620
9.2089
11.1562
4.0720
2.7628



MAXIMUM LIKELIHOOD ESTIMATES
------------------------ DEPVAR=A1 MODEL=C P2-MALE LRS=0.1465 TOTN=172 ~c-cccccecccacnnnnnn....

LOWER UPPER
0DD$ 99% 99%
CFFYAR PARAM ESTIMATE STDERR CHISQ PRO8 RATIO LIMIT LIMIT

INTERCEPT 1 17.3192 71.2505 5.71  0.0169  3.32487 0.2572 4.3t15
1} 2 -0.2496 0.0970 6.62 0.0101 0.7791 0.6069 1.0003
W2A 3 1.4432 0.5534 6.80  0.0091 4.2342 1.0178  17.6151
W3 4 -0.2349 0.1087 4.62  0.0307 0.7906 0.5976 1.0461
P 5 0.0890 0.2114 0.18  0.6736 1.0931 0.6341 1.8843
(W] 6 2.2841 0.4305 28.15  0.0000 9.8168 3.2386  29.757)
c2 7 0.9476 0.3795 6.24  0.0125 2.5795 0.9705 6.8565
ct 8 0.3268 0.4616 0.50 0.4789 1.3865 0.4222 4.5534
02 9 0.1098 0.4083 0.07  0.7881 1.1161 0.3899 3.1950
....................... DEPVAR=-A1 MODEL=C P2=FEMALE LRS=0.6618 T0TN=173 ccevcecccecrcnccccnann-.
LONER UPPER

000S 99% 99%

EFFVAR PARAM  ESTIMATE STDERR CHISQ PROB RATIO LINIT LIMIT
INTERCEPT 1 5.0787 6.7922 0.56 0.4546  160.565 0.0000  6.3723€9
N 2 -0.0465 0.0906 0.26 0.6078 0.9546 0.2559 1.2055
W2A 3 -0.7268 0.4695 2.40  0.1216 0.4835 0.1442 1.6203
w28 4 0.3509 0.5467 0.41  0.5210 1.4203 0.3474 5.8078
w3 5 -0.0856 0.1229 0.49  0.4860 0.9180 0.6689 1.2598
P9 6 -0.6700 0.2428 7.61  0.0058 0.5117 0.2738 0.9564
(4} 7 1.9385 0.4508 18.49  0.0000 6.9483 2.1755  22.1926
c2 8 1.4989 0.4346 11.89  0.0006 4.4768 1.4614  13.7142
c4 9 0.9901 0.5019 3.89 0.0485 2.6915 0.7388 9.8060
02 10 0.4858 0.4335 1.26  0.2624 1.6255 0.5321 4.9654



EFFVAR

INTERCEPT
L]

EFFVAR
INTERCEPT

PARAM

PARAM

[
QWO NN WA =

OWOONAWNI &N -

ESTIMATE

-13.6244
4.1840
2.5298
2.0894

-0.2261
2.4237
1.6420
3.7198

-0.6151
0.5155

ESTIMATE

-1.4320
-1.4182
-0.1835
=1.3494
0.4993
0.7076
1.2809
0.7361
0.4168
-0.1527

MAXIMUM LIKELTHOOD ESTIMATES

STOERR

4.4873
1.6061
1.2007
1.2807
0.5176
1.0772
1.3287
1.4075
1.4146
1.0545

STDERR

1.2974
1.1235
0.6075
0.4653
0.2836
0.4835
0.5617
0.4944
0.4665
0.4689

CRISQ

9.22
6.79
4.44
2.66
0.19
5.06
1.53
6.98
0.19
0.24

DEPYAR=A2 MODEL=C P2=MALE LRS=1.0000 TOTN=166

PROB

0.0024
0.0092
0.0351
0.1028
0.6622
0.0244
0.2165
000082
0.6637
0.6249

DEPVAR=A2 MODEL=C P2=FEMALE LRS=0.9188

PROB

0.2697
0.2068
0.7626
0.0037
0.0783
0.1433
0.0226
0.1365
0.3716
0.7447

000S
RATIO

0.0000
65.6278
12.5510

8.0801

0.7976
11.2875

5.1655
41.2561

0.5406

1.6745

LOWER
99%
LIMIT

0.0000
1.0478
0.5694
0.2983
0.2103
0.7039
0.1685
1.0986
0.0141
0.1107

UPPER
99%
LIMIT

0.1268
4110.56
276.664
218.871

3.0260
181.013
158.338
1549.24
20.6747
25.3275

TOTN=166 ---vcecececcccccncacncn

00DS
RATIO

0.2388
0.2421
0.8324
0.2594
1.6476
2.0291
3.5999
2.0878
1.51721
0.8584



Volume III: Follow-up Survey at
EPA headquarters

APPENDIX H

DETAILED MODELING RESULTS FOR MODEL D’

(TESTING FOR EFFECTS OF VOCs, INTEGRATED RSP, AND MICROBIOLOGICALS)

(Notation used in this appendix is identical to that in Appendix E.

The first page of Appendix E defines the notation.)



MAXIMUM LIKELIHOOD ESTIMATES
------------------------ DEPVAR=H] MODEL=D P2=MALE LRS=0.6395 TOTN=97 <--vcccccccecamacnrcaca-ne

LOWER UPPER
000S 99% 99%

EFFVAR PARAM  ESTIMATE STDERR CHISQ PROB RATIO LIMIT LIMIT
INTERCEPT 1 0.8198 4.0609 0.04 0.8400 2.2700 0.0001 79275.0
16 2 0.8106 0.3597 5.08  0.0242 2.2493 0.8905 5.6813
P1 3 -0.1216 0.0388 9.82  0.0017 0.8855 0.8013 0.9786
P12A 4 2.5075 0.9654 6.75  0.0094 12.2742 1.0208  147.580
P13 5 -0.9998 0.9404 1.13  0.2877 0.3680 0.0326 4.1482
vl 6 1.4924 0.6306 5.60 0.0180 4.4478 0.8763  22.5746
v2 7 -0.3513 0.8809 0.16  0.6900 0.7038 0.0728 6.8066
V3 8 0.7015 0.4762 2.17  0.1407 2.0168 0.5914 6.8771
v4 9 0.4814 0.6443 0.56  0.4549 1.6183 0.3078 8.5089
V5 10 0.9561 0.4882 3.84 0.0502 2.6015 0.7397 9.1495
v6 11 -0.6208 0.5062 1.50 0.2201 0.5375 0.1459 1.9801
v? 12 -2.7645 1.1342 $.94 0.0148 0.0630 0.0034 1.1202
v8 13 -0.4073 0.3272 1.5 0.2131 0.6654 0.2865 1.5458

----------------------- DEPVAR=H1 MODEL=D P2=FEMALE LRS=0.0150 TOTN=111 cwcecoccccccccancaaeo.

00DS 99% 99%
EFFVAR PARAM  ESTIMATE STDERR CHISQ PROB RATIO LIRIT LIMIT
INTERCEPT -0.9652 2.6917 0.13  0.7199 0.3809 0.0004  390.965
16 0.2722 0.1909 2.03  0.1538 1.3128 0.8029 2.1468

1

2

3 -0.0133 0.0245 0.29  0.5882 0.9868 0.9264 1.0511

4 0.0927 0.5118 0.03  0.8563 1.0971 0.2936 4.1005

5 1.3066 0.9671 1.83 0.1767 3.6936 0.3059  44.6052
vl 6 0.1567 0.3500 0.20  0.6544 1.1696 0.4748 2.8815

7 0.3341 0.5606 0.36  0.5512 1.3967 0.3296 5.9192

8 0.4565 0.4709 0.94  0.3324 1.5785 0.4693 5.3097

9 0.86  0.3546 1.3406 0.5931 3.0303

10 -0.3066 0.3716 0.68  0.4093 0.7359 0.2826 1.9168
V6 11 -0.4574 0.4166 1.21 0.2723 0.6329 0.2164 1.8511
V7 12 0.1776 0.9150 0.04 0.8461 1.1943 0.1131  12.6119
L] 13 -0.3869 0.2385 2.63 0.1048 0.6792 0.3674 1.2554

0.2931 0.3166



MAXTMUM LIKELIHOOD ESTIMATES
------------------------ DEPVAR=H2 MODEL=D P2-MALE LRS=0.0024 TOTN=95 =ce-vrececacacncccnancann

LOWER UPPER
00DS 99% 99%

EFFVAR PARAM ESTIMATE STDERR CHISQ PROB RATIO LIMIT LIMIT
INTERCEPT 1 2.5341 3.5739 0.50 0.4783 12.6051 0.0013 125551
w6 2 0.0943 0.2081 0.21 0.6502 1.0989 0.6429 1.8783
P3A 3 -0.4521 1.1987 0.14  0.7060 0.6363 0.0290 13.9538
P38 4 0.2609 1.0604 0.06 0.8056 1.2981 0.0845 19.9353
P4 5 -0.2928 0.4284 0.47  0.4942 0.7462 0.2475 2.2496
PS5 6 -0.0536 0.4402 0.01 0.9031 0.9478 0.3050 2.9457
P10 7 0.1967 0.2140 0.85  0.3579 1.2174 0.7015 2.1127
vl 8 -0.1100 0.4395 0.06 0.8024 0.8958 0.2888 2.7792
V2 9 -0.5671 0.7047 0.65 0.4210 0.5672 0.0923 3.4841
V3 10 0.5070 0.3114 2.65 0.1035 1.6603 0.7444 3.7031
v4 11 0.0255 0.4856 0.00 0.9581 1.0258 0.2936 3.5837
V5 12 0.0519 0.3242 0.03 0.8727 1.0533 0.4569 2.4279
V6 13 -0.4212 0.4921 0.73  0.3920 0.6563 0.1847 2.3314
v? 14 -0.3147 0.8978 0.12  0.7259 0.7300 0.0723 1.3745
v8 15 0.4084 0.2701 2.29  0.1305 1.5044 0.7502 3.0167

....................... DEPVAR=H2 MODEL=D P2=FEMALE LRS=0.0474 TOTN=105 --v-ccococcocccocnnn..

0DDS 99% 99%
EFFVAR PARAM  ESTIMATE STDERR CHISQ PROB RATIO LIMIT LIMIT
INTERCEPT 1 1.3728 3.0684 0.20  0.6546 3.9464 0.001S  10689.3
w6 2 0.2062 0.1363 2.29 0.1304 1.2290 0.8651 1.7460
P3A 3 -0.3962 0.5783 0.47  0.4933 0.6729 0.1517 2.9847
P38 4 1.0778 0.6342 2.89  0.0892 2.9382 0.5736  15.0518
P4 5 -1.0717 0.5083 4.45  0.0350 0.3424 0.0925 1.2683
PS 6 0.1441 0.3668 0.15  0.6944 1.1550 0.4490 2.9712
P10: 7 -0.0255 0.1855 0.02 0.8908 0.9748 0.6045 1.5720
vl 8 0.3188 0.3619 0.78 0.3784 1.3755 0.5415 3.4940
v2 9 0.7263 0.6126 1.41 0.2358 2.0674 0.4267  10.0177
V3 10 -0.0164 0.4020 0.00 0.9675 0.9837 0.3493 2.7708
V4 11 0.3738 0.3772 0.98  0.3217 1.4532 0.5500 3.8400
V5 12 -0.2171 0.3811 0.32  0.5689 0.8048 0.3016 2.1482
V6 13 -0.4753 0.3605 1.7  0.1873 0.6217 0.2456 1.5736
V7 14 -0.1618 1.0001 0.03 0.8715 0.8506 0.0647  11.1837
v8 15 -0.7868 0.2973 7.00 0.0081 0.4553 0.2117 0.9793



MAXIMUM LIKELIHOOD ESTIMATES

LOWER UPPER

000S 99% 99%

EFFVAR PARAM  ESTIMATE STDERR CHISQ PROB RATIO LIMIT LIMIT
INTERCEPT 1 4.0254 4.0463 0.99 0.3198  56.0027 0.0017 1883550
W2A 2 -1.4327 0.8772 2.67 0.1024 0.2387 0.0249 2.2864
W6 3 0.0494 0.2243 0.05 0.8256 1.0506 0.5895 1.8724
P1 4 -0.0487 0.0330 2.18  0.1401 0.9525 0.8748 1.0370
P3A 5 -1.0210 1.4622 0.49  0.4850 0.3602 0.0083 15.5744
P38 6 -0.4984 1.2536 0.16 0.6909 0.6075 0.0240  15.3463
P4 7 -0.1496 0.4842 0.10 0.7573 0.8611 0.2474 2.99723
PS 8 0.8509 0.5107 2.78  0.0957 2.3418 0.6283 8.7274
1) 9 -0.2267 0.4672 0.24 0.6275 0.7972 0.2393 2.6560
V2 10 -0.1311 0.7918 0.03 0.8684 0.8771 0.1141 6.2435
v3 11 0.2646 0.3234 0.67 0.4133 1.3029 0.5664 2.9972
V4 12 0.3472 0.5693 0.37 0.5419 1.4151 0.3265 6.1332
Vs 13 0.0238 0.3430 0.00 0.9447 1.0241 0.4233 2.4778
V6 14 -0.1875 0.5052 0.14  0.7106 0.8290 0.2256 3.0462
V7 }g -0.8332 1.0242 0.66  0.4159 0.4347 0.0311 6.0808

v8 0.3762 0.2849 1.74  0.1867 1.4567 0.6993 3.0347

----------------------- DEPVAR=H3 MODEL=D P2=FEMALE LRS=0.7384 TOTN=103 ~-vvv-eccccccacccccac--

0DDS 99% 99%
EFFVAR PARAM  ESTIMATE STDERR CHISQ PROB RATIO LIMIT LIMIT
INTERCEPT 1.7070 3.9475 0.19  0.6654 5.5124 0.0002 143740
W2A 0.3294 0.8141 0.16  0.6857 1.3901 0.1707  11.3194
w28 -2.8979 1.1232 6.66 0.0099 0.0551 0.0031 0.9955
w6 -0.0302 0.1791 0.03 0.8660 0.9703 0.6117 1.5390

1
2
:
Pl 5 -0.0435 0.0381 1.30 0.2536 0.9574 0.8679 1.0562
P3A 6 -2.1492 1.0841 3.93 0.0474 0.1166 0.0071 1.9030
P3B 7 -0.4783 1.1098 0.6665 0.6198 0.0355  10.8108
P4 8 -1.1398 0.6534 0.0811 0.3199 0.0594 1.7218
P5 9 0.8384 0.5323 0.1153 2.3127 0.5870 9.1121
vl 10 0.4495 0.4944 0.3633 1.5675 0.4386 5.6017

V2 11 2.2115 0.9252 0.0168 9.1294 0.8421  98.9698
V3 12 -0.9086 0.5951 0.1268 0.4031 0.0870 1.8671
V4 13 0.6918 0.4493 . 0.1236 1.9973 0.6278 6.3547
V5 14 -0.1299 0.4658 . 0.7803 0.8782 0.2645 2.9154
V6 15 -0.6933 0.4889 . 0.1562 0.4999 0.1419 1.7614
v? 16 -0.6164 1.3393 0.6453 0.5399 0.0171  17.0072

0.0037 0.3470 0.1358 0.8869

.
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v8 17 -1.0585 0.3643



EFFVAR PARAM  ESTIMATE
INTERCEPT 1 -1.5408
T4 2 0.6260
16 3 0.5656
W3 4 0.1254
P1 5 -0.0578
P3A 6 -1.8408
P38 7 -2.0016
P8 8 -1.0570
P9 9 -0.7129
P13 10 1.9195
vl 11 0.9267
\4 12 1.2211
V3 13 0.4370
v4 14 -1.3889
V5 15 0.2404
V6 16 -1.7515
V7 17 0.2759
v8 18 0.3781

STDERR

7.5541
0.7896
0.4213
0.2722
0.0647
2.1504
1.6158
0.5294
0.4953
1.1244
0.8483
1.3174
0.5934
1.2415
0.6510
1.1105
1.8801
0.4883
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MAXIMUM LIKELIHOOD ESTIMATES
------------------------ DEPVAR=H4 MODEL=D P2-MALE LR$=0.9884 TOTN=02

PROB

0.8384
0.4279
0.1794
0.6449
0.3710
0.3920
0.2154
0.0459
0.1500
0.0878
0.2746
0.3540
0.4615
0.2632
0.7119
0.1147
0.8833
0.4387

----------------------- DEPVAR=H4 MODEL=D P2=FEMALE LRS=0.6020

EFFVAR PARAM  ESTIMATE
INTERCEPT 1 -8.6147
T4 2 0.5111
16 3 0.1048
W3 4 0.1839
Pl 5 0.0433
P3A 6 -1.5316
P38 7 0.8864
P8 8 0.2811
P9 9 -0.3673
P13 10 -12.0596
vl 11 0.0098
V2 12 0.7124
V3 13 -0.1415
V4 14 0.8989
v5 15 -0.5199
V6 16 -0.7206
v? 17 2.4175

v8 18 ~0.6434

STDERR

4.7386
0.7625
0.2778
0.1896
0.0402
0.7924
0.8124
0.3879
0.3848

0.5695
0.9428
0.8794
0.5290
0.5639
0.6596
1.9010
0.4494

O
= )

8
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SRER33Y

-
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PROB

0.0691
0.5026
0.7059
0.3320
0.2825
0.0533
0.2752
0.4686
0.3398

0.9862
0.4499

-0.8721

0.0893
0.3565
0.2746
0.2035
0.1523

TOTN=99

0DDS
RATIO

0.2142
1.8701
1.7605
1.1336
0.9438
0.1587
0.1351
0.3475
0.4902
6.8175
2.5262
3.3909
1.5481
0.2493
1.2718
0.1735
1.3177
1.4595

00DS
RATIO

0.0002
1.6671
1.1105
1.2019
1.0443
0.2162
2.4264
1.3246
0.6926

1.0098
2.0389
0.8681
2.4569
0.5946
0.4865

11.2178

0.5255

LOWER
99%
LIMIT

0.0000
0.2446
0.5947
0.5623
0.7989
0.0006
0.0021
0.0889
0.1369
0.3765
0.2841
0.1139
0.3357
0.0102
0.2377
0.0099
0.0104
0.4149

0.0000
0.2338
0.5429
0.2375
0.9415
0.0281
0.2993
0.4877
0.2570

0.2329
0.1797
0.09%01
0.6289
0.1391
0.0889
°Q0838
0.1651

-------------------------

UPPER
99%
LIMIT

6.052E7
14.2964
5.2115
2.2855
1.1150
40.3919
8.6772
1.3590
1.7559
123.465
22.4642
100.960
7.1392
6.1056
6.8031
3.0318
167.174
5.1344

------------------------

36.3042
11.8853
2.2714
1.9588
1.1582
1.6647
19.6709
3.5978
1.8663

4.3791
23.1282
8.3631
9.5985
2.5414
2.6605
1501.88
1.6724



MAXIMUM LTKELTHOOD ESTIMATES

LOWER UPPER
0DDS 99% 99%

EFFVAR PARAM ESTIMATE STDERR CHISQ PROB RAT10 LIMIT LIMIT
INTERCEPT 1 -4.0831 16.2190 0.06 0.8012 0.0169 0.0000  2.35E16
m 2 -0.0987 0.2220 0.20  0.6565 0.9060 0.5114 1.6051
13 3 1.4338 2.8997 0.24  0.6210 4.1946 0.0024  7357.14
W2A 4 -1.7995 1.2216 2.17  0.1407 0.1654 0.0071 3.8472
W7 5 0.2005 0.8390 0.06 0.8112 1.2220 0.1408  10.6097
P6 6 -0.4887 0.3929 1.55  0.2135 0.6134 0.2229 1.6878
P7 7 0.3766 0.3709 1.03 0.3098 1.4573 0.5605 3.7888
vl 8 -0.3687 0.6041 0.37  0.5416 0.6916 0.1459 3.2787
V2 9 0.6166 0.9172 0.45 0.5014 1.8526 0.1745  19.6742
V3 10 0.0100 0.3915 0.00 0.9796 1.0101 0.3684 2.7690
V4 11 0.2342 0.6033 0.15 0.6979 1.2639 0.2672 5.9793
V5 12 -0.0350 0.4621 0.01  0.9397 0.9656 0.2936 3.1752
V6 13 0.2684 0.6407 0.18 0.6752 1.3079 0.2511 6.8131
v? 14 -0.2949 1.2044 0.06 0.8066 0.7446 0.0335  16.5707
V8 15 0.2841 0.3655 0.60 0.4370 1.3286 0.5182 3.4063
----------------------- DEPVAR=H5 MODEL=D P2=FEMALE LRS=0.4156 TOTN=112 ---cccccccccaaccnanaa..

LOWER UPPER

0DDS 99% 99%

EFFVAR PARAM ESTIMATE STDERR CHISQ PROB RATIO LIMIT LIMIT
INTERCEPT 1 10.8577 16.6332 0.43  0.5139  51932.5 0.0000 2.11€23
T1 2 0.2600 0.1783 2.13  0.1448 1.2969 0.8193 2.0530
13 3 -5.5171 3.5117 2.47 0.1162 0.0040 0.0000  34.0912
W2A 4 0.7678 0.7077 1.18  0.2780 2.1550 0.3481 13.3409
W2B 5 -3.0925 1.0879 8.08  0.0045 0.0454 0.0028 0.7482
LU 6 -1.0483 0.7239 2.10 0.1476 0.3505 0.0543 2.2625
P6 7 -0.4793 0.3196 2.25 0.1336 0.6192 0.2718 1.4106
P7 8 -0.4944 0.3033 2.66 0.1031 0.6099 0.2792 1.3323
vl 9 1.3292 0.6120 4.72  0.0299 3.7780 0.7809  18.2783
V2 10 0.9365 1.0282 0.83  0.3624 2.5510 0.1805  36.0585
v3 11 -0.5564 0.5765 0.93  0.3345 0.5733 0.1298 2.5311
V4 12 0.9586 0.4847 3.91  0.0480 2.6080 0.7483 9.0901
V5 13 0.1014 0.4942 0.04 0.8375 1.1067 0.3099 3.9529
V6 14 0.0857 0.4221 0.04 0.8391 1.0895 0.3673 3.2318
v? 15 0.9363 1.1474 0.67  0.4145 2.5505 0.1327  49.0089
v8 16 -0.3349 0.3082 1.18  0.2773 0.7154 0.3234 1.5825



------------------------

EFFVAR

INTERCEPT
16

w3

P1

P7

P12A

-----------------------

EFFVAR
INTERCEPT

PARAM

1
2
3
4
5
6
1
8

b Pud Pl P B
) D = O WO

PARAM

G Pl utd Pl Juueth
SBWN == O WO NN SN e

ESTIMATE

-11.5797
0.8820
0.0020

-0.0750
0.7683
9.8689
0.9159

-0.7276
0.6669
1.1562
0.7329

-0.0493

-1.9471

-0.0535

ESTIMATE

0.2109
0.1552
0.3782
-0.0325
0.1766
'001110
0.3990
-0.7757
0.3351
0.3944
-0.6913
-0.1305
0.3468
-0.4221

STDERR

5.8347
0.4413
0.2557
0.0471
0.5083

0.7889
1.1899
0.6489
0.7067
0.6986
0.6958
1.481]
0.4972

STDERR

3.4844
0.2192
0.1648
0.0297
0.2917
0.5730
0.4130
0.6710
0.5809
0.3698
0.4647
0.4753
1.0523
0.2568

CHISQ

3.94
3.99
0.00
2.53
2.28

O b Dt A 4t D et
s e & ® o o ®

(=37 X

o

» L3
(=2 SN = X
o—Wv-OgGN

CHISQ

0.00
o’so
5.26
1.20
0.37
0.04

-~ O N et s L2 D
S=8 8

=t e L) o

MAXIMUM LIKELIHOOD ESTIMATES
DEPVAR=H6 MODEL=D P2-=MALE LRS=0.9990 TOTN=96

PROB

0.0472
0.0457
0.9937
0.1118
0.1307

0.2456
0.5409
0.3041
0.1018
0.2941
0.9435
0.1886
0.9143

DEPVAR=H6 MODEL=D P2=FEMALE LRS=0.1775

PROB

0.9517
0.4791
0.0218
0.2742
0.5449
0.8464
0.3341
0.2477
0.5640
0.2861
0.1368
0.7836
0.7417
0.1002

00DS
RATIO

0.0000
2.4157
1.0020
0.9277
2.1561

2.4990
0.4831
1.9482
3.1778
2.0811
0.9519
0.1427
0.9479

LOWER
99%
LIMIT

0.0000
0.7751
0.5186
0.8217
0.5821

0.3275
0.0225
0.3662
0.5147
0.3441
0.1586
0.0031
0.2633

UPPER
99%
LIMIT

31.5157
7.5292
1.9362
1.0474
7.9859

19.0698
10.3562
10.3653
19.6222
12.5848
5.7149
6.4767
3.4120

TOTN=110 ec-cccccccmancccncnn...

0DDS
RATIO

1.2348
1.1679
1.4597
0.9680
1.1932
0.8949
1.4903
0.4604
1.3981
1.4835
0.5009
0.8777
1.4145
0.6557

9766.51
2.0541
2.2316
1.0450
2.5295
3.9159
4.3184
2.5928
6.2432
3.8459
1.6583
2.9858

21.2748
1.2705



MAXIMUM LIKELIHOOD ESTIMATES
........................ DEPYAR=H7 MODEL=D P2:MALE LRS=0.0448 TOTN=98 ------v-cecccaccaccaanan.

LOWER UPPER
00DS 99% 99%

EFFVAR PARAM ESTIMATE STDERR CHISQ PROB RATIO LIMIT LIMIT
INTERCEPT 1 -31.3869 16.1544 3.7 0.0520 0.0000 0.0000 27634.9
1) 2 -0.1032 0.2018 0.26 0.6091 0.9019 0.5363 1.5169
T3 3 5.7526 2.8319 4.13 0.0422  315.009 0.2139 463970
w3 4 0.1803 0.1479 1.49 0.2228 1.1976 0.8182 1.7529
w6 5 -0.0173 0.2268 0.01 0.9392 0.9828 0.5480 1.7629
m 6 ’7 08992 . . Y ) . .
P3A 7 -1.5527 1.5012 1.07 0.3010 0.2117 0.0044 10.1188
P3B 8 -0.9960 1.2558 0.63 0.4277 0.3694 0.0145 9.3834
P8 9 -0.1855 0.2680 0.48 0.4887 0.8307 0.4165 1.6568
P10 10 0.5992 0.2728 4.83 0.0280 1.8207 0.9016 3.6764
P11A 11 0.2667 1.2456 0.05 0.8305 1.3056 0.0528 32.3096
P118B 12 0.6318 1.0699 0.35 0.5548 1.8810 0.1195 29.6026
vl 13 -0.1469 0.5143 0.08 0.7751 0.8634 0.2295 3.2477
V2 14 0.4341 0.9416 0.21 0.6447 1.5436 0.1365 17.4556
V3 15 0.1582 0.3580 0.20 0.6586 1.1714 0.4658 2.9459
V4 16 -1.9555 0.8666 5.09 0.0240 0.1415 0.0152 1.3190
VS 17 -0.2264 0.4226 0.29 0.5922 0.7974 0.2685 2.3684
V6 18 -0.2565 0.5724 0.20 0.6541 0.7738 0.17271 3.3804
v? 19 0.4117 1.2051 0.12 0.7326 1.5094 0.0677 33.6508
V8 20 0.3897 0.3649 1.14 0.2855 1.4765 0.5768 3.7798

----------------------- DEPVAR=H7 MODEL=D P2=FEMALE LRS=0.0609 TOTN=104 ----cccccecccccccacaaa.

0DDS 99% 99%

EFFVAR PARAM  ESTIMATE STDERR CHISQ PROB RATIO LIMIT LIMIT
INTERCEPT 1 -10.3542 16.1793 0.41  0.5222 0.0000 0.0000  4.02E13
11 2 -0.1199 0.1519 0.62  0.4299 0.8870 0.5998 1.3118
3 3 3.0796 3.1830 0.94 0.3333  21.7497 0.0060  79142.7
w3 4 0.3615 0.1653 4.78  0.0288 1.4355 0.9377 2.1975
w6 5 0.2269 0.1566 2.10 0.1473 1.2547 0.8382 1.8782
w8 6 0.9136 1.5710 0.34  0.5609 2.4933 0.0436  142.665
P3A 7 -0.5704 0.6627 0.74  0.3894 0.5653 0.1025 3.1165
P38 8 0.6520 0.6544 0.99 0.319 1.9194 0.3557  10.3577
P8 9 -0.6581 0.2900 5.15  0.0232 0.5178 0.2453 1.0930
P10 10 0.1062 0.2034 0.27  0.6016 1.1120 0.6585 1.8779
P11A 11 0.5063 0.8923 0.32  0.5704 1.6591 0.1666  16.5248
P18 12 -1.1267 1.1692 0.93  0.3352 0.3241 0.0159 6.5874
vl 13 0.0853 0.53585 0.03 0.8735 1.0890 0.2741 4.3265
Ve 14 0.2893 0.9087 0.10  0.7502 1.3355 0.1285  13.8753
V3 15 0.3134 0.4316 0.53 0.4677 1.3681 0.4500 4.1587
V4 16 -0.1499 0.5513 0.02 0.7857 0.8608 0.2080 3.5617
V5 17 -0.5891 0.4601 1.64  0.2004 0.5548 0.1696 1.8151
V6 18 -0.9101 0.4179 4.74  0.0294 0.4025 0.1372 1.1811
Vi 19 0.6931 1.0340 0.45  0.5027 1.9999 0.1394  28.6939
v8 20 -0.3767 0.2734 1.90 0.1683 0.6861 0.3393 1.3876



MAXIMUM LIKELIHOOD ESTIMATES
------------------------ DEPVAR=H8 MODEL=D P2=MALE LRS=1.9000 TOTN=97 eecccccemccrcmnnccccnncns

LOWER UPPER
0DDS 99% 99%

EFFVAR PARAM ESTIMATE STDERR CHISQ PROB RATIO LIMIT LIMIT
INTERCEPT 1 -0.8493 16.9553 0.00 0.9601 0.4277 0.0000  3.98E18
16 2 -0.2763 0.9519 0.08 0.7716 0.7586 0.0653 8.8092
HZA 3 “7 04962 L3 . L3 [} . .
P3A 4 -4.6768 3.2032 2.13  0.1443 0.0093 0.0000  35.6819
P38 5 -4.2233 2.8137 2.25 0.1334 0.0147 0.0000  20.5897
P8 6 -1.7419 0.8601 4.10 0.0428 0.1752 0.0191 1.6060
P13 7 4.3842 1.9160 5.28 0.0221 80.1741 0.5761 11156.9
vl 8 -0.5228 1.2757 0.17 0.6819 0.5929 0.0222 15.8537
V2 9 2.37627 2.7216 0.76  0.3825 10.7693 0.0097 11938.7
V3 10 2.8677 1.5763 3.31 0.0689 17.5965 0.3034 1020.70
V4 11 0.0300 1.9489 0.00 0.9877 1.0305 0.0068  156.080
V5 12 0.8168 0.9148 0.80 0.3719 2.2632 0.2144  23.8868
V6 13 0.5712 1.5695 0.13  0.7159 1.7704 0.0311 100.910
v7 14 -3.3684 3.5501 0.90 0.3427 0.0344 0.0000 322.679
V8 15 -0.3699 0.6339 0.34  0.5595 0.6908 0.1350 3.5361
----------------------- DEPVAR=H8 MODEL=D P2=FEMALE LRS=1.0000 TOTN=108 ~<----cccceccucccacneca.

LOWER UPPER

0DDS 99% 99%

EFFVAR PARAM ESTIMATE STOERR CRISQ PROB RATIO LIMIT LIMIT
INTERCEPT 1 -2.6100 6.0228 0.19 0.6648 0.0735 0.0000 402211
16 2 1.1906 0.6080 3.83  0.0502 3.2891 0.6869 15.7495
W2A 3 0.6242 1.1834 0.28 0.5978 1.8668 0.0885  39.3556
HZB ‘ ‘7 . 71 19 . . . L] . .
P3A 5 1.4682 1.3868 1.12  0.2897 4.3414 0.1219  154.562
P38 6 3.8324 1.8080 4.49 0.0340  46.1732 0.4382  4864.93
P8 7 ~0.0003 0.4271 0.00 0.9995 0.9997 0.3327 3.0040
Pl3 8 "5- 7583 . . ] L] . ]
vl 9 0.4425 1.0283 0.19  0.6669 1.5566 0.1101  22.0079
Ve 10 -1.4213 1.5553 0.84  0.3608 0.2414 0.0044  13.2653
V3 11 2.2491 1.7329 1.68  0.1943 9.4792 0.1092  823.078
v4 12 1.6497 0.8749 3.56  0.0593 5.2054 0.5466  49.5728
VS 13 -0.9129 0.9732 0.88  0.3482 0.4014 0.0327 4.9237
V6 14 -0.3733 1.0575 0.12 0.7241 0.6885 0.0452  10.4942
v? 15 -0.9375 2.5205 0.14  0.7099 0.3916 0.0006  258.607
v8 16 0.2268 1.1071 0.04 0.8377 1.2546 0.0724  21.7299



MAXIMUM LIKELIHOOD ESTIMATES
------------------------ DEPVAR=HO MODEL=D P2-MALE LRS=0.1128 TOTN=95 ~-cec=cocccccocmcncconaas

LOWER UPPER
00DS 99% 99%

EFFVAR PARAM ESTIMATE STDERR CHISQ PROB RATIO LIMIT LIMIT
INTERCEPT 1 -2.9635 3.9387 0.57 0.4518 0.0516 0.0000 1316.31
W2A 2 -2.2612 1.1848 3.64 0.0563 0.1042 0.0049 2.2053
W3 3 0.3420 0.1633 4.39 0.0362 1.4078 0.9244 2.1440
"8 ‘ '9.4419 . . . . . .
P4 5 -0.8847 0.4999 3.13 0.0767 0.4128 0.1139 1.4964
P10 6 0.2791 0.2469 1.28 0.2584 1.3219 0.6998 2.4971
P128 7 0.0678 0.7479 0.01 0.9278 1.0702 0.1559 7.3477
Vi 8 0.0920 0.4846 0.04 0.8494 1.0964 0.3146 3.8203
V2 9 1.1457 0.9037 1.61  0.2049 3.1446 0.3066  32.2536
V3 10 0.5674 0.3790 2.24 0.1343 1.7637 0.6644 4.6819
V4 11 -0.3341 0.6423 0.27  0.6029 0.7160 0.1369 3.7452
V5 12 0.2822 0.3594 0.62  0.4323 1.3260 0.5254 3.3468
V6 13 -0.2003 0.5153 0.15 0.6975 0.8185 0.2170 3.0867
v? 14 -1.3331 0.9644 1.91 0.1669 0.2637 0.0220 3.1620
v8 15 0.3796 0.3135 1.47 0.2259 1.4617 0.6518 3.2778
----------------------- DEPVAR=H9 MODEL=D P2=FEMALE LRS=0.1756 TOTN=106 ----c-ccccc-cccccccaaae

LOWER UPPER

00DS 99% 99%

EFFVAR PARAM ESTIMATE STDERR CHISQ PROB RATIO LIMIT LIMIT
INTERCEPT 1 -3.1265 3.2450 0.93 0.3353 0.0439 0.0000 187.283
W2A 2 0.0858 0.6454 0.02  0.8942 1.0896 0.2066 5.7451
w28 3 -2.4333 0.8168 8.88  0.0029 0.0877 0.0107 0.7195
w3 4 0.4694 0.1729 1.37 0.0066 1.5990 1.0243 2.4963
w8 5 -2.1327 1.2665 2.84 0.0922 0.1185 0.0045 3.0950
P4 6 -0.9720 0.5095 3.64  0.0564 0.3783 0.1018 1.4056
P10 7 0.3484 0.1996 3.05 0.0810 1.4168 0.8472 2.3692
P128 8 0.9259 0.5877 2.48 0.1151 2.524) 0.5554  11.4709
vl 9 0.6506 0.4228 2.37 0.1239 1.9167 0.6450 5.6958
V2 10 0.8476 0.6884 1.52  0.2182 2.3340 0.3962  13.7483
V3 11 0.0234 0.4503 0.00 0.9586 1.0237 0.3209 3.2654
V4 12 0.6994 0.4947 2.00 0.1574 2.0125 0.5627 7.1976
V5 13 0.0751 0.4327 0.03  0.8622 1.0780 0.3536 3.2862
V6 14 -0.2008 0.3927 0.26 0.6090 0.8181 0.2975 2.2497
v? 15 -0.4469 1.0632 0.18 0.6742 0.6396 0.0413 9.8937
v8 16 -0.5755 0.2781 4.28  0.0385 0.5624 0.2748 1.1513



MAXTMUM LIKELIHOOD ESTIMATES
------------------------ DEPVAR=H10 MODEL=D P2=MALE LRS=0.5612 TOTN=99 -c--cc-ccncccncacanann..
LOWER UPPER

0DDS 99% 99%
EFFVAR PARAM  ESTIMATE STDERR CHISQ PROB RATIO LIMIT LIMIT
INTERCEPT 4.4631 3.5709 1.56 0.2113  86.7560 0.0088 857467
P5 0.1636 0.4985 0.11 0.7429 1.17727 0.3261 4.2535
vl 0.5767 0.5585 1.07  0.3018 1.7802 0.4223 7.5037
V2 -1.3227 0.8339 2.52 0.1127 0.2664 0.0311 2.2829

1
2
:
V3 5 0.3427 0.3732 0.84  0.3584 1.4087 0.5387 3.6842
v4 6 1.0169 0.5479 3.44  0.0635 2.7646 0.6740  11.3395
VS 7 -0.4213 0.4109 1.05  0.3053 0.6562 0.2277 1.8911
v6 8 -1.2356 0.6206 3.96 0.0465 0.2907 0.0588 1.4377
v? 9 -0.8742 1.2143 g.gg 0.4716 0.4172 0.0183 9.5242
0 .

v8 1 0.1749 0.2957 0.5542 1.1911 0.5561 2.5514

LOWER UPPER

00DS 99% 99%

EFFVAR PARAM  ESTIMATE STDERR CHISQ PROB RATIO LINIT LIMIT
INTERCEPT 1 0.0978 2.7360 0.00 0.9715 1.1027 0.0010  1268.68
PS 2 0.4924 0.3159 2.43  0.1190 1.6362 0.7252 3.6920
vl 3 0.2296 0.3552 0.42 0.5180 1.2581 0.5039 3.1412
v2 4 -0.5253 0.5913 0.79 0.3744 0.5914 0.1289 2.7125
v3 5 0.0477 0.4007 0.01  0.9053 1.0489 0.3736 2.9444
v4 6 0.0652 0.3243 0.04  0.8406 1.0674 0.4629 2.4611
VS 7 0.0198 0.3993 0.00  0.9605 1.0200 0.3647 2.8531
V6 8 -0.7963 0.3373 5.57  0.0183 0.4510 0.1892 1.0753
v? 9 -0.0933 0.9034 0.01 0.9177 0.9109 0.0889 9.3358
v8 10 -0.1434 0.2525 0.32 0.5701 0.8664 0.4521 1.6604



MAXIMUM LIKELIHOOD ESTIMATES
------------------------ DEPVAR=H11 MODEL=D P2-=MALE LR$=0.8008 TOTN=99 ---vveverecermnumramcnns

LOWER UPPER
0D0S 99% 99%

EFFVAR PARAM  ESTIMATE STDERR CHISQ PROB RATIO LIMIT LIMIT
INTERCEPT 1 -6.8254 5.0444 1.83 0.1760 0.0011 0.0000  477.696
12 2 -0.0333 0.0822 0.16  0.6858 0.9672 0.7827 1.1954
16 3 0.1937 0.4203 0.21  0.6448 1.2137 0.4111 3.5837
W3 4 0.4060 0.1930 4.42 0.0354 1.5008 0.9129 2.4674
Pl 5 ~0.0378 0.0381 0.98 0.32)2 0.9629 0.8729 1.0622
P13 6 -0.1991 1.0363 0.04 0.8476 0.8195 0.0568 11.8273
Vi 7 0.8349 0.6507 1.65  0.1995 2.3046 0.4311 12.3185
V2 8 1.3360 0.9786 1.86 0.1722 3.8038 0.3058  47.3172
V3 9 0.2997 0.5225 0.33  0.5663 1.3495 0.3512 5.1844
V4 10 -0.7706 0.7708 1.00 0.3175 0.4627 0.0635 3.3702
V5 11 0.5434 0.4765 1.30 0.2541 1.7219 0.5046 5.8759
V6 12 0.1155 0.5993 0.04 0.8471 1.1224 0.2397 5.2556
vi 13 -1.4753 1.2034 1.50  0.2202 0.2287 0.0103 5.0767
[ 14 -0.2598 0.3354 0.60  0.4386 0.7712 0.3250 1.8298
---------------------- DEPVAR=H11 MODEL=D P2=FEMALE LRS=0.0865 TOTN=112 e-cc-cc-ccceccccccnccn..

LOWER UPPER

00DS 99% 99%

EFFVAR PARAM  ESTIMATE STDERR CHISQ PROB RATIO LIMIT LIMIT
INTERCEPT 1 -3.9356 3.2073 1.51 0.2198 0.0195 0.0000  75.6717
12 2 0.1414 0.0710 3.96  0.0465 1.1519 0.9594 1.3831
16 3 0.3785 0.2189 2.99 0.0838 1.4601 0.8308 2.5661
W3 4 0.1887 0.1428 1.75  0.1863 1.2077 0.8360 1.7446
4 5 -0.0010 0.0272 0.00 0.9706 0.9990 0.9314 1.0715
P13 6 1.8769 1.0543 3.17  0.0750 6.5332 0.4322  98.7683
Vi 7 0.2464 0.4413 0.31 0.5766 1.2794 0.4105 3.9876
V2 8 -0.3130 0.6830 0.21  0.6468 0.7312 0.1259 4.2478
V3 9 1.0358 0.5921 3.06 0.0802 2.8174 0.6130  12.9494
V4 10 0.2690 0.3428 0.62  0.4327 1.3087 0.5412 3.1647
V5 11 -0.3114 0.4162 0.56  0.4543 0.7324 0.2507 2.1398
L] 12 -0.4098 0.4362 0.88  0.3475 0.6638 0.2158 2.0418
v7 13 -0.4482 1.1396 0.15  0.69%41 0.6388 0.0339  12.0301
v8 14 -0.5064 0.2585 3.84 0.0501 0.6027 0.3097 1.1729



MAXIMUM LIKELIHOOD ESTIMATES
------------------------ DEPVAR=H12 MODEL=D P2=MALE LRS=1.0000 TOTN=97 ~==vecececcccncncemaannn
LOWER UPPER

00DS 99% 99%
EFFVAR PARAM ESTIMATE STDERR CHISQ PROB RATIO LIMIT LIMIT
INTERCEPT 1 -131.600 100.0000 1.73 0.1884 0.0000 0.0000  5.26€54
11 2 1.8222 . . . . . .
16 3 209589 . . . . . .
w5 4 18.5819 . . . . . .
P4 L] 4.4450 3.0176 2.17 0.1407  85.1999 0.0359 202468
Vl 6 'lgogsw . '3 Y . ' .
V2 7 1.4145  29.2469 0.00 0.9614  4.1144  0.0000  2.16E33
v3 8 .803031 . . . . . .
v‘ 9 "13.4916 [} . . . .
vs 10 '22032‘1 L] . . . Y .
vs ll ‘20.1781 . . ] . . .
v? 12 34.6892 8.0416 18.61 0.0000 1.16E15 1171785  1.15e24
v8 13 7.0664 . . . . . .
---------------------- DEPVAR=H12 MODEL=D P2=FEMALE LRS=0.9971 TOTN=108 =---ccceccocccccncancn-
LOWER UPPER
00DS 99% 99%
EFFVAR PARAM ESTIMATE STDERR CRISQ PROB RATIO LIMIT LIMIT
INTERCEPT 1 30.2303 13.3531 5.13 0.0236  1.35E13 0.0155  1.17e28
T 2 -0.3180 0.1910 2.77 0.0959 0.7276 0.4449 1.1901
16 3 0.0426 0.3001 0.02 0.8871 1.0435 0.4817 2.2607
WS 4 1.3581 1.0567 1.65 0.1987 3.8888 0.2556  59.1549
P4 5 -1.2084 0.6749 3.21 0.0733 0.2987 0.0525 1.6992
vl 6 0.2198 0.8339 0.07 0.7921 1.2458 0.1454  10.6752
v2 7 -0.1889 0.9964 0.04 0.8497 0.8279 0.0636  10.7814
V3 8 0.2562 0.7958 0.10 0.7475 1.2920 0.1663  10.0360
v4 9 0.4902 0.4820 1.03  0.3092 1.6326 0.4717 5.6510
¥5 10 -0.3367 0.7763 0.19  0.6645 0.7141 0.0967 5.2754
V6 11 -1.0791 0.6361 2.88  0.0898 0.3399 0.0660 1.7498
V7 12 -2.8563 1.7966 2.53 0.1119 0.0575 0.0006 5.8811
[ 13 -0.0990 0.4188 0.06 0.8132 0.9057 0.3079 2.6640



MAXIMUM LIKELIHOOD ESTIMATES
------------------------ DEPVAR=H13 MODEL=D P2=MALE LRS=0.4515 TOTN=98 ----vvcceremmoceeccnca--

LOWER UPPER
00DS 99% 99%

EFFVAR PARAM  ESTIMATE STDERR  CHISQ PROB RATIO LIMIT LIMIT
INTERCEPT 1 -0.5534  16.0590 0.00 0.9725  0.5750  0.0000  5.32€17
1 2 -0.0560 0.2220 0.06 0.8010  0.9455  0.5337  1.6751
13 3 0.3576 2.9377 0.01 0.9031  1.4299  0.0007  2765.88
W2A 4 -1.9143 1.2131 2.49 0.1146  0.1474  0.0065  3.3557
W7 5 0.1827 0.8427 0.05 0.8284  1.2005  0.1370  10.5223
PG 6 -0.6081 0.3985 2.33  0.1270  0.5444  0.1950  1.5196
P7 7 0.3208 0.3609 0.79 0.3741  1,3782  0.5480  3.4920
Vi 8 -0.3563 0.6120 0.34 0.5604  0.7003  0.1447  3.3879
V2 g 1.1120 0.9175 1.47 0.2255  3.0404  0.2861  32.3133
v3 10 -0.1752 0.3903 0.20 0.6535  0.8393  0.3071  2.2938
v4 11 0.0955 0.5995 0.03 0.8735  1.1002  0.2348  5.1542
V5 12 0.0111 0.4521 0.00 0.9804  1.0112  0.3155  3.2404
V6 13 0.2004 0.6435 0.10 0.7555  1.2219  0.2329  6.4113
V7 14 -0.7644 1.2172 0.39 0.5300  0.4656  0.0202  10.7092
v8 15 0.2657 0.3632 0.54 0.4644  1.3043  0.5118  3.3244
...................... DEPVAR=H13 MODEL=D P2=FEMALE LRS=0.4156 TOTN=112 ===c-ecececmccecconcen-
LOWER UPPER

0D0S 99% 99%

EFFVAR PARAM  ESTIMATE STDERR  CHISQ PROB RATIO LIMIT LIMIT
INTERCEPT 1 10.8577  16.6332 0.43  0.5139  51932.5  0.0000 2.11E23
T 2 0.2600 0.1783 2.13  0.1488  1.2969  0.8193  2.0530
13 3 -5.5171 3.5117 2.47 0.1162  0.0080  0.0000  34.0912
W2A 4 0.7678 0.7077 1.18  0.2780  2.1550  0.3481  13.3409
W28 5 -3.0925 1.0879 8.08 0.0045  0.0454  0.0028  0.7482
W7 6 -1.0483 0.7239 2.10 0.1476  0.3505  0.0543  2.2625
P6 7 -0.4793 0.3196 2.25 0.1336  0.6192  0.2718  1.4106
P 8 -0.4944 0.3033 2.66 0.1031  0.6099  0.2792  1.3323
vl 9 1.3292 0.6120 4.72 0.0299  3.7780  0.7809  18.2783
v2 10 0.9365 1.0282 0.83 0.3624  2.5510  0.1805  36.0585
V3 1 -0.5564 0.5765 0.93 0.3345  0.5733  0.1298  2.5311
v4 12 0.9586 0.4847 3.91 0.0480  2.6080  0.7283  9.0901
V5 13 0.1014 0.4942 0.04 0.8375  1.1067  0.3099  3.9529
V6 14 0.0857 0.4221 0.04 0.8391  1.0895  0.3673  3.2318
V7 15 0.9363 1.1474 0.67 0.4145  2.5505  0.1327  49.0089
V8 16 -0.3349 0.3082 1.18 0.2773  0.7154  0.323¢  1.5825



------------------------

EFFVAR

INTERCEPT
14
WS
P5
P7
vl
v2
V3
v4
V5
vé
v?
v8

EFFVAR

INTERCEPT
T4

PARAM

PARAM

b ot ft Pt
WNEHOWOONNDMEWN =

ESTIMATE

~10.9692
2.5455
0.7348
1.2775
-0.1155
0.9385
0.0758
0.1822
-0.0267
0.5864
-0.1484
-2.2683
1.0241

ESTIMATE

-0.1088
-0.2774
1.6491
0.3173
0.3264
0.1065
-0.7980
0.8430
0.4912
°°o7158
-0.3096
1.0576
-0.2389

STDERR

5.6243
1.3799
1.1247
0.7053
0.4756
0.6569
1.1145
0.5630
0.8629
0.5535
0.6829
1.7229
0.9136

STDERR

3.0633
0.3244
0.7575
0.3641
0.3176
0.4012
0.5855
0.4281
0.3605
0.4182
0.4076
1.0728
0.2445

CRISQ

*

85888

'-‘:-‘OO-'OOONO
. . L) .

NNO =
DRWNN

CRISQ

1.06

COON WO
. - L) L] * o -
OO NO
SLBERBIS

MAXIMUM LIKELTHOOD ESTIMATES
DEPVAR=H14 MODEL=D P2=MALE LRS=0.9813 TOTN=94

PROB

0.0511
0.0651
0.5135
0.0701
0.8081
0.1531
0.9458
0.7462
0.9753
0.2894
0.8280
0.1880
0.2623

PROB

0.9717
0.3925
0.0295
0.3835
0.3041
0.7907
0.1729
0.0490
0.1730
0.0869
0.4475
0.3242
0.3286

0D0S
RATIO

0.0000
12.7496
2.0851
3.5877
0.8909
2.5561
1.0787
1.1999
0.9737
1.7975
0.8621
0.1035
2.7846

00DS
RATIO

0.8969
0.7578
5.2023
1.3734
1.3860
1.1124
0.4502
2.3233
1.6343
0.4888
0.7337
2.8795
0.7875

LOWER
99%
LIMIT

0.0000
0.3645
0.1150
0.5831
0.2617
0.4706
0.0611
0.2814
0.1054
0.4320
0.1484
0.0012
0.2647

0.4195

2397.69
1.7476
36.6136
3.5086
3.1410
3.1267
2.0345
6.9991
4.1365
1.4355
2.0967
45.6559
1.4784



MAXIMUM LIKELIHOOD ESTIMATES
........................ DEPVAR=H15 MODEL=D P2=MALE LRS=1.0000 TOTN=94 wecmeececccccccncmanaces

LOWER UPPER
0DDS 99% 99%

EFFVAR PARAM  ESTIMATE STOERR CHISQ PROB RATIO LIMIT LIMIT
INTERCEPT 1 -2.9467 15.5878 0.04 0.8501 0.0525 0.0000  1.44€l16
T2 2 0.2174 0.2778 0.61 0.4339 1.2428 0.6076 2.5422
T4 3 3.4715 3.3037 1.10  0.2933 32.1850 0.0065 159824
16 4 -0.7228 1.4812 0.24  0.6256 0.4854 0.0107  22.0381
W3 5 -0.0434 0.4950 0.01 0.9301 0.9575 0.2675 3.4271
P1 6 -0.1960 0.1639 1.43  0.2317 0.8220 0.5389 1.2538
P7 7 -0.4198 0.9147 0.21  0.6463 0.6572 0.0623 6.9342
P8 8 0.5946 0.8359 0.51 0.4769 1.8123 0.2104  15.6095
1) 9 1.5452 2.7490 0.32 0.5741 4.6889 0.0039  5578.21
v2 10 -0.2696 2.6512 0.01 0.9190 0.7637 0.0008  706.195
V3 11 0.6193 2.3290 0.07  0.7903 1.8576 0.0046  749.049
V4 12 -0.6677 1.6323 0.17  0.6825 0.5129 0.0077  34.3673
VS 13 1.2623 1.3761 0.8 0.3590 3.5338 0.1020  122.380
V6 14 -4.5177 3.1717 2.03 0.1543 0.0109 0.0000  38.5748
V7 15 -5.2026 5.8598 0.79  0.3746 0.0055 0.0000 19776.4
v8 16 -0.7265 0.7988 0.83  0.3630 0.4836 0.0618 3.7856

---------------------- DEPVAR=H15 MODEL=D P2=FEMALE LRS=1.0000 TOTN=101 <cc--ccmcocanccaannca..

0DDS 99% 99%

EFFVAR PARAM ESTIMATE STDERR CHISQ PROB RATIO LIMIT LIMIT
INTERCEPT 1 -71.6158 153.3000 0.22  0.6404 0.0000 0.0000  252€138
T2 2 1.1975 2.1313 0.32  0.5742 3.3118 0.0137  802.498
T4 3 0.4062 3.6427 0.01 0.9112 1.5011 0.0001 17850.6
76 4 1.0726 . . . . . .

W3 5 0.0333 0.3626 0.01 0.9267 1.0339 0.4063 2.6310
P1 6 -0.1180 0.0919 1.65  0.1990 0.8887 0.7014 1.1261
P? 7 1.4229 0.9392 2.30  0.1298 4.1491 0.3692  46.6316
P8 8 -1.3960 0.8256 2.86  0.0909 0.2476 0.0295 2.0766
vl 9 -3.8939 10.5330 0.14 0.7116 0.0204 0.0000 1.24E10
V2 10 15.9512 34.1274 0.22  0.6402 8462879 0.0000  1.28E45
V3 11 -12.0261 29.5946 0.17  0.6845 0.0000 0.0000  7.69e27
V4 12 8.0976 18.1487 0.20 0.6555  3286.57 0.0000  6.61€23
V5 13 5.3057 8.8983 0.36 0.5510  201.482 0.0000  1.82E12
V6 lg -;.3:3; 9.9350 0.19  0.6621 0.0130 0.0000  1.694E9
V7 l - -5 .

V8 16 -0.6683  10.0499 0.00 0.9470  0.5126  0.0000 8.97E10



------------------------

-FFVAR

INTERCEPT
13
16
PS
P6
P7
P9
vl
V2
V3
V4
V5

v?
V8

----------------------

EFFVAR

INTERCEPT
13
16
P5
P6
P?
P9
vl
V2
V3
v4
v5
V6
v?
v8

PARAM

PARAM

b Gt Yok Gt Yot
Y8t PO st OO AU 00 I ON LR I e A\) b=

ESTIMATE

-484.300
7.7447
22.3725
60.0125
56.4753
-48.0385
-63.1875
-4.0977
99,7000
-52.7175
-40.8373
46.0907
-69.5702
35.0655
21.3663

DEPVAR=H16 MODEL=D P2=FEMALE LRS=0.9572 TOTN=110

ESTIMATE

~23.9633
3.6845
-0.0649
-0.4607
-0.3032
0.8894
-0.9274
0.4373
-0.6005
-0.1359
0.4648
-0.1451
-0.3767
1.4642
-0.5137

MAXIMUM LIKELIROOD ESTIMATES

STDERR
983.2000

48.6706
109.3000

73.8410
73.7868

228.5000

82.0523

STDERR

20.0552
3.4612
0.2846
0.5556
0.4201
0.5216
0.4811
0.6499
1.1860
0.8476
0.5042
0.6656
0.6743
1.3966
0.3536

CHISQ
0.24

0.21
0.30

0.42
0.73

0.19

CHISQ

1.43
1.13
0.05
0.69
0.52
2.91
3.72
0.45
0.26
0.03
0.85
0.05
0.31
1.10
2.11

DEPVAR=H16 MODEL=D P2=MALE LRS=1.0000 TOTN=97

PROB
0.6223

0.6458
0.5829

0.5153
0.3918

0.6625

0.5743

PROB

0.2321
0.2871
0.8196
0.4069
0.4705
0.0882
0.0539
0.5010
0.6126
0.8726
0.3566
0.8275
0.5764
0.2944
0.1463

0DDS
RATIO

0.0000

5.203€9
1.16€26

0.0000
0.0000

1.99€43

.

1.04E20

0D0S
RATIO

0.0000
39.8252
0.9372
0.6308
0.7385
2.4337
0.3956
1.5485
0.5485
0.8729
1.5917
0.8649
0.6861
4.3241
0.5983

LOWER
99%

LIMIT

0.0000

0.0000
0.0000

0.0000
0.0000

0.0000

0.0000

0.2406

........................

1.47€64
22€147

5.57E61
1.28ES5

855£296

649£109

-----------------------

1.07€12
296722
1.9508
2.6393
2.1792
9.3282
1.3660
8.2601
11.6422
7.7486
5.8335
4.8042
3.8973
157.881
1.4876



MAXIMUM LIKELIHOOD ESTIMATES
........................ DEPVAR=02 MODEL=D P2=MALE LRS=0.9130 TOTN=92 ------comocccmcccnmnaaao

LOWER UPPER
00DS 99% 99%

EFFVAR PARAM ESTIMATE STDERR CHISQ PROB RATIO LIMIT LIMIT
INTERCEPT 1 -76.9378 27.3994 7.88  0.0050 0.0000 0.0000 0.0017
T2 2 0.0394 0.1097 0.13  0.7196 1.0402 0.7841 1.3799
13 3 10.4252 4.4891 5.39  0.0202 33698.2 0.3202  3.546E9
T4 4 0.4482 0.6279 0.51 0.4754 1.5655 0.3106 7.8906
W2A 5 -5.7061 2.0254 7.94  0.0048 0.0033 0.0000 0.6134
w3 6 0.2651 0.2018 1.73  0.1889 1.3036 0.7751 2.1923
w6 7 0.4238 0.3711 1.30  0.2535 1.5278 0.5873 3.9739
P6 8 -0.9645 0.6884 1.96 0.1612 0.3812 0.0647 2.2453
P9 9 -1.2681 0.6289 4.07 0.0438 0.2814 0.0557 1.4218
P10 10 0.7481 0.4487 2.78  0.0955 2.1130 0.6651 6.7124
P11A 11 0.7436 1.5366 0.23 0.6284 2.1035 0.0402 110.154
P11B 12 1.7007 1.9556 0.76  0.3845 5.4778 0.0355  844.146
P13 13 1.3886 1.0506 1.75  0.1863 4.0092 0.2677 60.0361
vl 14 -1.2117 0.9661 1.57  0.2098 0.2977 0.0247 3.5858
V2 15 5.5257 2.0170 7.51 0.0062  251.062 1.3908  45319.5
V3 16 <0.7150 0.5194 1.89  0.1687 0.4892 0.1284 1.8645
V4 17 -1.4363 1.0022 2.05 0.1518 0.2378 0.0180 3.1436
V5 18 -1.0572 0.7109 2.21 0.1370 0.3474 0.0557 2.1686
V6 19 1.1972 0.8942 1.79  0.1806 3.3108 0.3308  33.1373
v? 20 0.1144 1.5795 0.01 0.9422 1.1212 0.0192  65.5748
V8 21 -0.6934 0.4091 2.87 0.0901 0.4999 0.1743 1.4340

....................... DEPVAR=02 MODEL=D P2=FEMALE LRS=0.1320 TOTN=101 --c-v-cccccmcccccccaccs

LOWER UPPER
0DDS 99% 99%

EFFVAR PARAM ESTIMATE STDERR CHISQ PROB RATIO LIMIT LIMIT
INTERCEPT 1 -8.4113 15.2934 0.30  0.5823 0.0002 0.0000  2.86E13
T2 2 0.1289 0.1023 1.59  0.2076 1.1376 0.8740 1.4806
13 3 0.8180 2.7272 0.09 0.7642 2.2660 0.0020 2548.52
T4 4 0.6541 0.4516 2.10 0.1475 1.9234 0.6010 6.1560
W2A 5 0.9076 0.8596 1.11 0.2911 2.4784 0.2707 22.6901
W28 6 3.3423 1.0334 10.46 0.0012 28.2841 1.9744 405.183
W3 7 0.3638 0.1774 4.21 0.0403 1.4388 0.9110 2.2723
L] 8 0.2306 0.1549 2.22 0.1364 1.2594 0.8450 1.8769
P6 9 1.0584 0.4283 6.11 0.0135 2.8818 0.9561 8.6859
P9 10 =1.1207 0.4430 6.40 0.0114 0.3261 0.1042 1.0207
P10 11 0.0612 0.2241 0.07 0.7848 1.0631 0.5969 1.8936
P11A 12 -0.7184 0.9857 0.53  0.4661 0.4875 0.0385 6.1766
P11B 13 0.5843 1.1651 0.25 0.6160 1.7937 0.0892  36.0749
Pl3 l‘ '1002070 (] [ L4 ° ] .
vl 15 0.2263 0.6018 0.14  0.7069 1.2540 0.2661 5.9094
V2 16 -0.6340 1.0339 0.38  0.5398 0.5305 0.0370 7.6090
V3 17 0.7399 0.4998 2.19 0.1388 2.0957 0.5783 7.5942
V4 18 0.9623 0.4541 4.49 0.0341 2.6177 0.8126 8.4322
V5 19 -0.7471 0.4598 2.64 0.1042 0.4737 0.1449 1.5486
V6 20 -0.4564 0.4391 1.08  0.2986 0.6336 0.2044 1.9635
V7 21 -0.2452 1.1887 0.04 0.8366 0.7825 0.0366  16.7248
v8 22 -0.1729 0.3161 0.30 0.5845 0.8412 0.3726 1.8991



MAXIMUM LIKELIKOOD ESTIMATES

LOWER UPPER

00DS 99% 99%

EFFVAR PARAM  ESTIMATE STDERR CHISQ PROB RATIO LIMIT LIMIT
INTERCEPT 1 -2.6637 10.8998 0.06 0.8069 0.0697 0.0000  1.09E1l
1 2 0.0154 0.1497 0.01 0.9183 1.0155 0.6906 1.4934
W2A 3 -0.8386 0.8067 1.08 0.2985 0.4323 0.0541 3.4537
w3 4 -0.1525 0.1292 1.39 0.2380 0.8586 0.6155 1.1976
P9 5 -0.3715 0.2690 1.91 0.1673 0.6897 0.3449 1.3791
vl 6 -0.4679 0.4578 1.04 0.3067 0.6263 0.1926 2.0368
Ve 7 0.8388 0.7571 1.23 0.2679 2.3136 0.3291 16.2662
v3 8 -0.0631 0.3122 0.04 0.8400 0.9388 0.4201 2.0983
v4 9 0.1241 0.4964 0.06 0.8026 1.1321 0.3152 4.0667
v5 10 -0.0384 0.3421 0.01 0.9106 0.9623 0.3987 2.3230
v6 11 0.1604 0.4672 0.12 0.7313 1.1740 0.3524 3.9114
V7 12 1.2306 1.0036 1.50 0.2201 3.4233 0.2580  45.4164
v8 13 -0.0558 0.2384 0.05 0.8148 0.9457 0.5118 1.7477
----------------------- DEPVAR=A1 MODEL=D P2=FEMALE LRS=0.0715 TOTN=108 -----ececcccccccccaccas

LOWER UPPER

: 00DS 99% 99%

EFFVAR PARAM  ESTIMATE STDERR CRISQ PROB RATIO LIMIT LIMIT
INTERCEPT 1 -1.4371 8.8506 0.03 0.8710 0.2376 0.0000 1.894E9
LA 2 0.1044 0.1257 0.69 0.4062 1.1100 0.8030 1.5345
W2A 3 -1.2485 0.6304 3.92 0.0476 0.2869 0.0566 1.4556
w2B 4 -1.0264 0.6034 2.89 0.0890 0.3583 0.0757 1.6955
W3 5 -0.0386 0.1428 0.0?7 0.7872 0.9621 0.6660 1.3899
P9 6 -0.7176 0.3196 5.04 0.0248 0.4879 0.2142 1.1115
vi 7 -0.2834 0.4220 0.45 0.5018 0.7532 0.2540 2.2337
v2 8 -0.6577 0.7056 0.87 0.3513 0.5180 0.0841 3.1897
V3 9 0.5197 0.4097 1.61 0.2047 1.6815 0.5853 4.8312
V4 10 0.5442 0.4584 1.41 0.2351 1.7232 0.5291 5.6127
LL] 11 -1.1153 0.4295 6.74 0.0094 0.3278 0.1084 0.9911
V6 12 -0.2227 0.3552 0.39 0.5308 0.8004 0.3206 1.9983
V7 13 1.9998 1.0308 3.76 0.0524 7.3876 0.5192  105.124
v8 14 -0.0208 0.3048 0.00 0.9456 0.9794 0.4467 2.1476



MAXIMUM LIKELIHOOD ESTIMATES
------------------------ DEPVAR=A2 MODEL=D P2-=MALE LRS=1.0000 TOTN=86 --=---c=mce=ccemocanummue
LOWER UPPER

000S 9% 99%
EFFVAR PARAM  ESTIMATE STDERR CHISQ PROB RATIO LIMIT LIMIT
INTERCEPT 1 4.6100 18.0903 0.06 0.7989 100.484 0.0000 1.74€22
L) 2 4.3720 2.1454 4.15  0.0416 79.2019 0.3152 19901.5
"8 3 '15-6605 . . L] ] . .
P4 4 2.2531 2.0951 1.16  0.2822 9.5172 0.0431  2100.81
P8 5 -1.3152 0.9820 1.79  0.1805 0.2684 0.0214 3.3684
P128 6 4.1738 2.3889 3.05 0.0806 64.9618 0.1381  30564.9
vl 7 ~2.6337 3.5707 0.54  0.4608 0.0718 0.0000 709.403
V2 8 -1.5839 4.9135 0.10 0.7472 0.2052 0.0000  64426.2
V3 9 0.9868 1.4443 0.47  0.4944 2.6826 0.0650 110.755
V4 10 2.6909 3.3337 0.65 0.4196 14.7449 0.0027  79103.4
V5 11 0.9774 1.1222 0.76  0.3838 2.6575 0.1476  47.8556
V6 12 -2.0299 2.4933 0.66 0.4156 0.1313 0.0002  80.8698
v? }z -1.7215 5.4205 0.10 0.7508 0.1788 0.0000 207256

v8 -0.0632 0.8291 0.01  0.9393 0.9388 0.1109 7.9451

0DDS 99% 99%

EFFVAR PARAM ESTIMATE STDERR CRISQ PROB RATIO LIMIT LIMIT
INTERCEPT 1 4.5533 5.1940 0.77  0.3807 94.9452 0.0001 6.14187
W5 2 -1.5782 1.6609 0.90  0.3420 0.2063 0.0029  14.8839
“8 3 "9 . 7796 3 . . . . .

P4 4 -1.2164 0.7778 2.45 0.1178 0.2963 0.0400 2.1973
P8 5 0.8611 0.5403 2.54 0.1110 2.3658 0.5882 9.5154
P12B 6 1.1863 0.7609 2.43 0.1190 3.2749 0.4613 23,2517
vl 7 0.2004 0.6272 0.10 0.7493 1.2219 0.2429 6.1476
V2 8 -0.3181 1.1033 0.08 0.7731 0.7275 0.0424  12.4784
V3 9 0.8413 0.6452 1.70  0.1923 2.3194 0.4401  12.2232
V4 10 1.3422 0.9287 2.09 0.1484 3.8275 0.3499  41.8684
V5 11 -1.1268 0.7852 2.06 0.1513 0.3241 0.0429 2.4495
V6 12 -1.4016 0.5822 5.80 0.0161 0.2462 0.0549 1.1031
V7 13 -1.7192 1.4794 1.35  0.2452 0.1792 0.0040 8.0989
v8 14 -0.3710 0.3651 1.03  0.3096 0.6900 0.2694 1.7674



MALES

Model: MODEL_D1
Dependent Variable: Ml

Analysis of Variance

Sum of Mean
Source OF Squares Square F Value Prob>F
Model 13 521.03110 40.07932 1.339 0.2087
Error 79 2363.89363 29.92270
C Total 92 2884.92473
Root MSE 5.47016 R-square 0.1806
Dee Mean 11.44086 Adj R-sq 0.0458
c.v. 47.81253
Parameter Estimates
Parameter Standard T for HO:
Variable OF Estimate Error Parameter=0 - Prob > |T|
INTERCEP 1 10.313542  7.72265190 1.335 0.1856
w7 1 2.246219  1.86580927 1.204 0.2322
P7 1 -0.747321  0.71643255 -1.043 0.3001
P8 1 -0.211099  0.62094438 -0.340 0.7348
P128 1 4.326826  1.73986160 2.487 0.0150
P13 1 -0.103268  1.73837831 -0.059 0.9528
vl 1 0.801810  1.05394734 0.761 0.4491
V2 1 -0.033745  1.70007087 -0.020 0.9842
V3 1 0.053318  0.76748920 0.069 0.9448
V4 1 0.739749  1.25852430 0.588 0.5583
V5 1 0.953317  0.85629877 1.113 0.2690
V6 1 -0.474724  1.31116356 -0.362 0.7183
v? 1 0.578121  2.29275960 0.252 0.8016
v8 1 -0.734133  0.66930873 -1,097 0.2760.

]



FEMALES

Model: MODEL_DI
Dependent Yariable: Ml

Analysis of Variance

Sum of Mean
Source OF Squares Square F Value Prob>F
Model 13 1245.11395 95.77800 2,481 0.0060
Error 93 3589.80193 38.60002
C Total 106 4834.91589
Root MSE 6.21289 R-square 0.2575
Dec Mean 12.97196 Adj R-sq 0.1537
c.v. 47.89477
Parameter Estimates
parameter Standard T for HO:
Variable OF Estimate Error Parameter=0  Prob > |¥|
INTERCEP 1 7.290475  8.32434480 0.876 0.3834
W? 1 -0.158693 1.65798219 -0.096 0.9240
P? 1 2.261391 0.71555145 3.160 0.0021
P8 1 -1.567023  0.69711399 -2.248 0.0269
P128 1 0.064140 1.48384973 0.043 0.9656
P13 | 4.971034  2.75382882 1.805 0.0743
vl 1 1.505314  0.94401205 1.595 0.1142
v2 1 1.429719 1.58597457 0.901 0.3697
v3 1 0.410835 1.08066346 0.380 0.7047
v4 1 0.754019 1.03006835 0.732 0.4660
V5 1 -0.596457 1.02373986 -0.583 0.5616
V6 ] -0.465497  0.97588138 -0.477 0.6345
v? 1 -1.796028  2.50981862 -0.716 0.4760
V8 1 -1.056179  0.68711302 ~1.537 0.1277



MALES

Model: MODEL_O1
Dependent Variable: M2

Analysis of variance

Sum of Mean
Source DF Squares Square F value Prob>F
Model 14 1069.67218 76.40516 2.009 0.0286
Error 73 2776.31646 38.03173
C Total 87 3845.98864
Root MSE 6.16699 R-square 0.2781
Dep Mean 21.23864 Adj R-sq 0.1397
C.v. 29.03664
Parameter Estimates
Parameter Standard T for HO:
Variable OF Estimate Error  Parameter=0  Prob > |T]
INTERCEP 1 -20.289128 31.45227438 -0.645 0.5209
3! 1 0.608883  0.43716552 1.393 0.1679
T4 1 -1.726251 1.09080158 -1.583 0.1178
LES 1 4.028964  2.36653240 1.202 0.0929
Pl 1 0.137834  0.07960607 1.731 0.0876
P9 1 0.929187  0.78933618 1.177 0.2429
P128 1 -2.884950  2.11821609 -1.362 0.1774
vl 1 -3.294250  1.38700413 -2.375 0.0202
V2 1 0.002242  2.01113450 0.001 0.9991
V3 1 0.024471  0.89422832 0.027 0.9782
V4 1 -0.618600  1.57349053 -0.393 0.6954
V5 1 -1.138699  0.99657106 -1.143 0.2569
V6 1 -1.809992  1.61495519 -1.121 0.2661
v? 1 2.122726  2.79950079 0.758 0.4507
v8 1 -0.496599  0.79633489 -0.624 0.5348



FEMALES

Model: MODEL_D1
Dependent Variable: M2

Analysis of Variance

Sum of Mean
Source OF Squares Square F Value Prob>F
Model 14 1337.61427 95.54388 2.547 0.0042
Error 87 3263.87592 37.51582
C Total 101  4601.49020
Root MSE 6.12502 R-square 0.2907
Dep Mean 19.50980 Adj R-sq 0.1765
C.v. 31.39455
Parameter Estimates
Parameter Standard T for HO:
Variable OF Estimate Error Parameter=0  Prob > |T]
INTERCEP 1 15.543931  25.93350572 0.599 0.5505
11 1 -0.032071 0.36386808 -0.088 0.9300
T4 1 -1.343817 0.85155843 -1.578 0.1182
w5 1 -0.820179 2.01443764 -0.407 0.6849
P1 1 0.244765  0.06621643 3.696 0.0004
P9 | 1.242762  0.72502113 1.714 0.0901
P12B 1 1.860575 1.54338429 1.206 0.2313
Vi 1 1.263904 1.11011012 1.139 0.2580
V2 1 -2.425527 1.85576750 -1.307 0.1946
V3 1 0.351513 1.16160590 0.303 0.7629
v4 1 -0.567223  0.95488534 -0.59%4 0.5540
V5 1 0.739171 1.02847732 0.719 0.4742
V6 | 0.880146  0.98893318 0.890 0.3759
V7 1 -2.394214 2.69108813 -0.890 0.3761
v8 | 1.299691 0.69109043 1.881 0.0634



MALES

Model: MODEL_D1
Dependent Variable: M3

Analysis of Variance

Sum of Mean
Source DF Squares Square F Value Prob>f
Made) - 15  946.69857 63.11324 2.628 0.0030
Error .78 1873.01419 24.01300
C Total 93 2819.71277
Root MSE 4.90031 R-square 0.3357
Dep Mean 8.88298 Adj R-sq 0.2080
Cc.v. 55.16513
Parameter Estimates
Parameter Standard T for HO:
Variable OF Estimate Error Parameter=0  Prob > |T|
INTERCEP 1 16.287025 26.56121494 0.613 0.5415
12 | ~0.234105  0.12316023 -1.901 0.0610
T3 1 -2.197584  4.81502143 -0.456 0.6494
LES 1 -3.270905  1.74777538 -1.871 0.0650
PS5 1 1.821833 1.06730202 1.707 0.0918
P6 | -0.913257  0.69092699 -1.322 0.1901
P7 1 -0.195602  0.67164744 -0.291 0.7717
P13 1 -1.096215 1,55888181 -0.703 0.4840
vl 1 2.130235  1.09657767 1.943 0.0557
V2 1 2.422823 1.76119267 1.376 0.1729
V3 1 1.334015  0.70610566 1.889 0.0626
v4 1 1.953129 1.16438544 1.677 0.0975
V5 1 0.485459  0.73443112 0.661 0.5106
V6 1 -0.531957 1.21693225 -0.437 0.6632
v? 1 -0.584275  2.07819047 -0.281 0.7793
v8 1 1.158243  0.63251675 1.831 0.0709



FEMALES

Model: MODEL_D1
Dependent Variable: M3

Analysis of Variance

Sum of Mean
Source DOF Squares Square F Value Prob>Ff
Model 15 617.50117 41.16674 1.455 0.1389
Error 93 2630.64562 28.28651
¢ Total 108  3248.14679
Root MSE 5.31851 R-square 0.1901
Dep Mean 8.78899 Adj R-sq 0.0595
C.v. 60.51328
Parameter Estimates
Parameter Standard T for HO:
Variable OF Estimate Error  Parameter=0  Prob > |T|
INTERCEP 1 25.138122  30.73146475 0.818 0.4155
T2 1 0.051972  0.15696598 0.331 0.7413
13 1 -2.300396  5.53207714 -0.416 0.6785
W5 1 0.510478  1.78211507 0.286 0.7752
P5 1 -0.052145  0.89697741 -0.058 0.9538
P6 1 -1.212113  0.6074582% -1.995 0.0489
P7 1 1.265693  0.67075577 1.887 0.0623
P13 1 2.173542  2.35872113 0.921 0.3592
vl 1 1.908019  1.15866852 1.647 0.1030
V2 1 -1.921348  1.88479446 -1.019 0.3107
V3 1 1.256366  0.95251600 1.319 0.1904
v4 1 0.802433  0.84644240 0.948 0.3456
Vs 1 -1.414973  0.91826406 -1.541 0.1267
V6 1 -0.547471  0.80518645 -0.680 0.4982
V7 1 0.220751 2.13812929 0.103 0.9180
v8 1 0.033675  0.59452547 0.057 0.9550



