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University of Washington
Abstract

A POPULATION-BASED CASE-CONTROL STUDY OF
RISK FACTORS FOR CONNECTIVE TISSUE DISEASES

by William Baldwin Teel

Chairperson of the Supervisory Committee
Professor Thomas D. Koepsell, M.D., M.P.H.
Department of Epidemiology

This dissertation describes the resuits of a population-based case-control study of risk
factors for five connective tissue diseases: systemic lupus erythematosus, Sjogren’s
syndrome, systemic sclerosis / CREST syndrome, polymyositis / dermatomyositis and
mixed connective tissue disease.

Cases were female residents of King County, Washington who were diagnosed by a
rheumatologist between January 1, 1983 and December 31, 1991 as having a disease
of interest. Two control groups were used. The ‘new’ control group was identified by
random digit telephone dialing and was frequency matched to the case group on age at
diagnosis and calendar year of diagnosis. Mailed questionnaires were used for
concurrent data collection on the cases and on the ‘new’ control group, with a telephone
administered questionnaire for non-respondents. The ‘pre-existing’ control group had
been used for three other epidemiologic studies, and was identified and had in-person
interviews before 1992, when mass media attention to the breast implant issue

intensified.

Of the 532 women identified with a connective tissue disease, 427 (80.3%) returned a
questionnaire or completed a telephone interview. The response rate among ‘new’
controls was 74.3% and 79.0% among the ‘pre-existing’ controls. Six cases (1.4%) had
breast implants prior to their CTD diagnosis: 4/161 (2.5%) of cases with Sjogren’'s



syndrome; 2/191 (1.1%) with systemic lupus erythematosus; 0/55 with progressive
systemic sclerosis or CREST syndrome; 0/17 with polymyositis or dermatomyositis; and
0/3 with mixed connective tissue disease. In the ‘new’ control group 24/1577 (1.5%)
women reported having implants prior to their reference date, as did 16/1672 (1.0%)
women in the ‘pre-existing’ control group. Using the ‘new’ control group, after adjusting
for age, calendar year, and race (white, black, other), the odds ratio for any CTD was
0.9 (95% CI: 0.4, 2.3), for systemic lupus erythematosus it was 0.8 (95% CI: 0.2, 3.4),
and for Sjogren’s syndrome it was 1.6, (95% Cl: 0.5, 4.7). Using the ‘pre-existing’ control
group, and with similar adjustment, for any CTD the odds ratio was 1.3 (95%Cl: 0.4,
4.1), for systemic lupus erythematosus it was 1.6 (95% ClI: 0.3, 7.3), and for Sjogren’s
syndrome the odds ratio was 1.8 (95% Cl: 0.4, 7.8).

We found little association between breast implants and the connective tissue diseases
studied
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INTRODUCTION

This study was designed and conducted to investigate if breast implants are a risk factor
for five connective tissue diseases: systemic lupus erythematosus, Sjogren’s syndrome,
systemic sclerosis / CREST syndrome, polymyositis / dermatomyositis and mixed
connective tissue disease.

Secondary objectives were to evaluate if exogenous female hormones, hair dyes and
other exposures are risk factors for the connective tissue diseases of interest in this
study. The third objective was to obtain an estimate of the incidence rates for the

connective tissue diseases studied.



CHAPTER 1: A POPULATION-BASED CASE-CONTROL STUDY OF BREAST
IMPLANTS AS A RISK FACTOR FOR CONNECTIVE TISSUE DISEASES IN KING
COUNTY, WASHINGTON.

Summary

Background. Although silicone breast implants were removed from the market in
1992, controversy about their long-term heaith effects persists. We conducted a
population-based case-control study to investigate the association between the risk of
connective tissue diseases and the use breast implants in women.

Methods. Cases were female residents of King County, Washington who were
diagnosed by a rheumatologist between January 1, 1983 and December 31, 1991 as
having one of five connective tissue diseases (CTDs): systemic lupus erythematosus,
progressive systemic sclerosis / CREST syndrome, Sjogren’s syndrome, polymyositis /
dermatomyositis, or mixed connective tissue disease. Two control groups were used.
The ‘new’ control group was identified by random digit telephone dialing and was
frequency matched to the case group on age at diagnosis and calendar year of
diagnosis. Mailed questionnaires were used for concurrent data collection on the cases
and on the ‘new’ control group, with a telephone administered follow-up questionnaire
for non-respondents. The ‘pre-existing’ control group had been used for three other
epidemiologic studies. This control group was identified and had in-person interviews
before 1992, when mass media attention to the breast implant issue intensified.

Results. Of the 532 women identified with a connective tissue disease, 427 (80.3%)
returned a questionnaire or completed a telephone interview. The response rate among
‘new’ controls was 74.3% and 79.0% among the ‘pre-existing’ controls. Six cases (1.4%)
had breast implants prior to their CTD diagnosis: 4/161 (2.5%) of cases with Sjogren’s
syndrome; 2/191 (1.1%) with systemic lupus erythematosus; 0/55 with progressive
systemic sclerosis or CREST syndrome; 0/17 with polymyositis or dermatomyositis; and
0/3 with mixed connective tissue disease. In the ‘new’ control group 24/1577 (1.5%)
women reported having implants prior to their reference date, as did 16/1672 (1.0%)



women in the ‘pre-existing’ control group. Using the ‘new’ control group, after adjusting
for age, calendar year, and race (white, black, other), the odds ratio for any CTD was
0.9 (95% Cl: 0.4, 2.3), for systemic lupus erythematosus it was 0.8 (35% ClI: 0.2, 3.4),
and for Sjogren’s syndrome it was 1.6, (95% Cl: 0.5, 4.7). Using the ‘pre-existing’ control
group, and with similar adjustment, for any CTD the odds ratio was 1.3 (95%Cl: 0.4,
4.1), for systemic lupus erythematosus it was 1.6 (95% Cl: 0.3, 7.3), and for Sjogren’s
syndrome the odds ratio was 1.8 (95% Cl: 0.4, 7.8).

Conclusions. We found little association between breast implants and the connective
tissue diseases studied. We could not rule out a weak effect of breast implants on risk of
these diseases or an effect on other CTDs.

Keywords: breast implants, epidemiology, case-control study, systemic Iupus
erythematosus, progressive systemic sclerosis, CREST, Sjogren’s syndrome,

polymyositis, dermatomyositis.

Background

There is a long history of attempts to enlarge or reconstruct the female breast
artificially’, culminating in 1962 with the invention of the silicone-elastomer enveiope
containing silicone gel. Since then, it has been estimated between 850,000 to 1.5 million
women in the United States have received breast implants for either post-mastectomy
reconstruction or cosmetic augmentation®. Since 1967, there have been over 150 case
reports describing adverse effects in women with breast implants® including capsular
contracture, mastitis, breast cancer, and a host of connective tissue diseases. Several
studies suggest that the human body forms a capsule to isolate the implant from the
surrounding breast tissue®. There is conflicting evidence that antibodies to silicone and /

or silicone elastomers are produced by the human immune system®’”.

in January, 1992, the United States Food and Drug Administration while noting the
scarcity of evidence from any analytic epidemiologic studies, called for a moratorium on
the use of silicone breast implants for the US market’, until new information on the

safety of silicone breast implants could be reviewed. Extensive media attention and



litigation followed. Since then, fifteen epidemiologic studies®® have been published. With
one exception, no study has found a significant association between breast implants and
an increased risk for well-defined connective tissue diseases. Most have not been
population-based, had only small sample size, or focused only on one disease, or had a

poor response rate. The study™ with a response rate of 25% used ‘self-report’ of
diseases found a significant small increase for any connective tissue disease that was
driven by a category of “other CTD including mixed”. We conducted a population-based
case-control study to investigate whether women with breast implants were more likely
than women without breast implants to develop one of several connective tissue
diseases -- systemic lupus erythematosus, progressive systemic sclerosis or CREST
syndrome, Sjogren’s syndrome, polymyositis / dermatomyositis, and mixed connective

tissue disease.

Methods
Study Setting
King County, which includes the city of Seattle, is the largest metropolitan area in
Washington state and has a population of approximately 1.5 million people®. It is
bounded on the west by Puget Sound and on the east by the Cascade mountains.

Identification of Cases and Control Subjects

We attempted to identify all cases of the connective tissue diseases of interest in
women who were residents of King County at the time of their initial diagnosis between
January 1, 1983 and December 31, 1991. The start date of the study period was
selected based on the lack of controls prior to 1983 in the ‘pre-existing’ control group, as
well as the unavailability of older archival records at certain rheumatologic practices.
The end date was chosen to minimize potential selection bias due to the extensive
media attention around the breast implant issue. After December, 1991, women with
breast implants who had symptoms of CTDs might differentially have sought medical
attention compared to women with the same symptoms who did not have breast

implants.




All rheumatologists, inciuding those whose practices bordered the north and the south of
King County, were contacted and invited to participate in the study. Six of the 42
rheumatologists declined; two estimated that less than 3% of their practices populations
lived in King County, and had no way other than manual chart review to identify the King
County patients. Three other rheumatologists had small practices or had been in
practice only during the last few years of the study period. For each practice, the best
method to identify cases of interest was determined in consultation with the
rheumatologist and staff. The methods included analysis of computer billing records,
review of microfiche billing records, manually reviewing every active chart and every
chart in archival storage, and combinations of the various methods.

Cases were screened for eligibility through medical record review by trained research
assistants who used a standardized abstraction form. Case definitions followed
American College of Rheumatology criteria®***’ for systemic lupus erythematosus,
Sjogren’s syndrome, and progressive systemic sclerosis. For mixed connective tissue
disease and polymyositis / dermatomyositis, criteria from the literature™* were used.
Two levels of diagnostic certainty were used. Definite cases met all disease criteria and
had been so diagnosed by the rheumatologist. For probable cases, either the physician
made a specific diagnosis but the case fell one feature short of the requisite number of
disease criteria, or the disease criteria were met, but the rheumatologist only called the
disease “probable”. Over 96% of all provisionally qualifying cases were re-abstracted by
the first author to confirm study eligibility.

We utilized two control groups of King County women. The ‘pre-existing’ control group
had been identified by random-digit dialing for three other epidemiologic studies of
diseases of women™*"*and interviewed before the media attention to the breast implant
issue. The ‘pre-existing’ control group was interviewed between 1986 and 1991 and had
reference dates based upon the designs of the three studies™'* for which these
controls had originally been identified. Controls with reference years in 1991 were
excluded because selection criteria in that year had included not having had a




hysterectomy. In addition, there were no ‘pre-existing’ controls for women over age 40

years in 1983, over age 45 years in 1984, and over age 65 years in 1985 and 1986.

The ‘new’ control group was also selected by random digit dialing in 1994 - 1996.
Random telephone numbers were generated using unrestricted random sampling of all
working non-cellular prefixes in King County and adding a random 4-digit number to
create a telephone number.® Each number was called at least 12 times at different
times of the day and week over a three-week period before it was abandoned. A total of
19,000 telephone numbers were called using a two-step method of recruitment. Women
were screened for King County residence and age, and if qualified were invited to
participate in the study. If they agreed to participate, the second step involved frequency
matching the potential controls to the distribution of age (in five year categories) and
year of diagnosis in the case group. A computer program randomly selected a subset of
the potential controls and assigned a randomly generated reference date to be similar to

the distribution of diagnosis dates among comparably aged cases.

There were 532 cases who met study disease criteria as definite or probable CTD case.
Nine cases (1.7%) were not mailed study materials because their rheumatologist
refused permission or advised against contacting these patients. Of the remaining 523
women, 427 (81.6%) women returned a questionnaire or participated in a telephone
interview. Forty-seven women (8.8%) refused to participate, 31 (5.8%) were not
locatable, and 18 (3.4%) did not participate for other reasons, which included 3 cases
with hearing problems, 7 deceased women with no identifiable next-of-kin, 3 whose
physician did not give permission for a telephone interview, and 5 women who were too

ill to participate.

In the course of telephone sampling to identify the ‘new’ control group, 86.1% of
households provided enough screening information to determine whether the
household included a potentially eligible woman, and 1,702 (86.4%) of the 1,971 women
who were invited to participate agreed to do so , yielding an overall response rate of



74.4%. Among controis selected to participate, 125 were later eliminated from analysis
when they returned a questionnaire that indicated either they had not been King County
residents at their reference dates, or had had a CTD diagnosis before their reference

date. In the pre-existing control group the overall response rate was 79.0%.

Data Collection

Data were collected by mailed self-administered questionnaire for both the case and
‘new’ control groups. The survey included questions on marital status and
sociodemographic characteristics, diabetes, reproductive history, breast cancer, breast
implants, hair dye, and work history. Three repeat mailings to non-respondents were
used to increase response rate. If no response was received after 4 mailings, a
telephone interview was sought, using the same questions. All cases and ‘new’ controls
who reported breast implants were mailed an additional two-page questionnaire asking
for additional details about their breast implant history, including manufacturer, type of
implant, adverse reactions, subsequent breast implant surgery. The ‘pre-existing’ control
women were also asked if they had ever been diagnosed with a connective tissue
disease of interest. Data on implants in this control group were obtained during an in-
person interview. Those controls in either group who stated that they had had a CTD

diagnosis before their reference date were excluded.

In addition, a small study was undertaken to ascertain whether there might be
underreporting of breast implants by control study participants. One hundred women
who had had breast implant-related surgical procedures (CPT codes™: 19325,19340,
19370, 19371, 19396) at the University of Washington (UW) were randomly selected
and contacted as though they were potential controls. Due to restrictions imposed by
available record information, the sub-study only had access to phone numbers and
medical record numbers, but not to names or other identifiers on these women. When
these numbers were called, 52 age eligible women associated with the 100 phone
numbers agreed to participate. For the other 48 phone numbers, 7 were business
numbers, 12 were disconnected, 12 were refusals, 2 did not speak English, 8 had no




females, 3 were computer or fax lines, and 4 were answering machines. We were
unable to verify whether women who declined to participate were the same women who
had had breast implant surgery. Of the 52 women who agreed to participate at the
phone screen, 48 (92.3%) returned a completed questionnaire or completed a phone
interview, of whom 38 indicated that they had had breast implants. We later sought to

review UW medical records for the 10 women who returned a questionnaire but
indicated that they did not have breast implants. None had UW medical charts, but 2 of
the women did have daughters with UW medical charts, and their daughters had had
breast implant surgery at an age less than 18. We also attempted to review medical
charts of the four women that had initially agreed to participate but never returned a
questionnaire, and/or declined to participate in the telephone interview. Only one woman
had an UW medical chart, and this woman did have breast implants. We concluded from
this sub-study that most women with breast implants and without CTDs are likely to

report their breast implant status in a telephone interview or mailed questionnaire.

All data were double entered. Data analysis utilized logistic and polychotomous logistic
regression (STATA 5.0.%) The odds ratio was used to estimate the relative risk®.

All instruments and methods were approved by muitiple human subject institutional
review boards, including those of the University of Washington, Virginia Mason Medical

Center, and Group Health Cooperative.

Results
The prevalence of breast implants in the case and control groups is shown in Table 1. In
the ‘new’ control group, 24 women (1.5%) reported having had breast implants placed
before their reference date, as did 16 women (1.0%) in the ‘pre-existing’ control group.
The prevalence of implants in the two control groups was similar and not statistically
significantly different with or without adjustment for age and reference year. Among the
cases, 4 women (2.5%) with Sjogren’s syndrome indicated that they had had breast
implants before their date of diagnosis, as did 2 women (1.1%) with systemic lupus




erythematosus. None of the cases with other CTDs reported having had breast

implants.

Table 2 compares selected characteristics in the three study groups. For most of the
selected characteristics the controls and cases were fairly similar. The main difference
was that cases of systemic lupus erythematosus were more likely to be black. Race for

this reason was controlled for in all analyses.

Because no cases of progressive systemic sclerosis, polymyositis / dermatomyositis, or
mixed connective tissue disease reported breast implants, these diagnoses were not
examined individually in subsequent analyses, aithough they were included as part of
the ‘any CTD’ category. Table 3 shows that, using the ‘new’ controi group as the
comparison group, adjusted for age, reference year, and race (black, white, other), the
odds ratio and 95% confidence interval for any CTD was 0.9 (0.4, 2.3), for systemic
lupus erythematosus it was 0.8 (0.2, 3.4), and for Sjogren’s syndrome it was 1.6 (0.5,
4.7). Using the ‘pre-existing’ control group, the odds ratio and 95% confidence interval
for any CTD was 1.3 (0.4, 4.1), for systemic lupus erythematosus it was 1.6 (0.3, 7.3),
and for Sjogren’s syndrome it was 1.8 (0.4, 7.8). We also examined the corresponding
odds ratios among only cases that had a definite diagnosis of CTDs. Most odds ratios
decreased slightly, with wider confidence intervals that uniformly included 1.0.

Cases who had resided in King County at time of diagnosis were included regardless of
current residence in King County. Controls were also required to be residents of King
County as of their reference dates, but also had to reside in the county at the time of the
telephone sampling in order to be included. To determine whether long-term residence
in King County might confound the results, we aiso analyzed the results when restricted
to women who resided in King County both at reference date and on the date when they
reported exposure information. The results of this analysis were similar to those shown
in Table 3. Using the ‘new’ controls as the comparison group, the adjusted odds ratios
and 95% confidence intervais for any definite or probable CTD 1.1 (0.4, 2.8), for
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systemic lupus erythematosus it was 1.0 (0.2, 4.4) and for Sjogren’s syndrome it was
1.6 (0.6, 5.3). When restricted to cases with definite CTDs the adjusted odds ratios and
95% confidence interval for any CTD was 0.9 (0.3, 2.7), for systemic Ilupus
erythematosus it was 0.6 (0.1, 4.5), and for Sjogren’s syndrome it was 1.6 (0.5, 5.4).

Discussion
The results of this study provide little support for the hypothesis that breast implants
place a woman at increased risk of any of the five connective tissue diseases studied.
Because of the rarity of breast implants in both cases and controls, it was not possible to
rule out a small increase. These results are, however, consistent with 15 other recent
epidemiologic studies of well defined CTDs**. Only one (a large cohort study”) has
found a significantly increased risk for any CTD. The estimated relative risk in that study
was small (1.24 95% Cl: 1.08, 1.41) and was driven by a category of self-reported “other
CTD including mixed CTD". In addition, the study had only a 25% response rate,
opening the possibility of selection bias. Three meta-analyses®* that combined risk
estimates from the breast implant case-control and cohort studies reached similar

conclusions.

The present study used a case-control design, because the diseases of interest are so
rare. Availability of the ‘pre-existing’ control group was fortuitous, because these women
had been interviewed before extensive media attention about the breast-implant issue
began in 1992. Comparing them to the ‘new’ control group, which was surveyed in 1994-
96, showed that the differences in self reported prevalence of breast implants before
and after 1992 were small and well within the range expected due to chance. The ‘new’
control group allowed data coliection methods and the time interval between reference
date and survey date to be the same for cases and controls. For this reason, we regard
the ‘new’ control group findings as the primary findings of this study, although the
similarity in findings between the two control groups provides a form of internal
replication.
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As in any epidemiologic study the results need to be viewed in terms of chance,
selection bias, measurement error and confounding as possible alternative
explanations®. When evaluating the role that chance might play in this study, there is a
possibility that a real difference exists in CTD risk in relation to breast implants, but
escaped detection. Given the rarity of these diseases and of exposure to breast
implants in the general population, based on the 95% confidence limits, this study could
not rule out an increased odds ratio up to 2.3 or 4.2 for any CTD, depending upon which

control group is used.

Selection bias could result if there were differential participation of cases or controls on
the basis of exposure status. The incidence of the CTDs studied in this setting was
similar to published values in other populations*'. In the case group, the medical
records of all potential cases were reviewed to make sure they met the criteria for
disease status, year of diagnosis, age, and King County residency, irrespective of breast
implant status. Similarly, the controls were selected as potential participants without
knowledge of their breast implant status. The same questionnaires were used for both
the cases and the ‘new’ controls, and a subset of the questions had been used in the in-
person interview with the ‘pre-existing’ controls. Recall bias could result if there were
differential reporting of exposure in the case or control group. The sub-study suggested
reasonably complete reporting among controls whose exposure status was known from
other sources. Any increased reporting of implants among cases would tend to increase
the estimate of the odds ratio, yet it was close to 1.0. The overall response rate was
similar in the case group (80%) and the two control groups: (74%) overall for the ‘new’
controls and 79% for the ‘preexisting’ controls. It is nonetheless possible that cases with
breast implants were more or less likely to participate.

The role of confounding due to unmeasured covariates is another possible source of
bias in any observational epidemiologic study. This study controlled for age and
reference year, which were frequency matched between the case and new control
groups. In addition it controlled for race, since black and Asian women were less likely
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to obtain implants and more likely to have a CTD. Forty additional covariates were
investigated, and none was found to change the estimate of the breast implant odds
ratio importantly. Other covariates that are now known or suspected to be associated
with breast implants were not measured in this study. These inciude the number of
sexual partners, alcohol consumption and smoking.” It is known that estrogen
replacement therapy (ERT) is a risk factor for SLE®, but controlling for ERT, or oral
contraceptive use in the analysis did not change the breast implant odds ratio.

It is known that the human body can form antibodies to silicone or silicone elastomers
and forms a capsule around implants as a foreign body reaction causing capsular
contracture.*“*” We also looked for an increased risk of CTDs in relation to silicone

exposure, from syringe lubricants in insulin-dependent diabetics and did not find one.

In conclusion, the results of this study do not support a significantly increased risk for
the five well-defined connective tissue diseases studied among women who had been
exposed to breast implants. Since the prevalence of breast implants is so low, it was not
possible to rule out a small increase in CTD risk. Our findings also do not exclude the
possibility that a different CTD syndrome not fitting any of the diagnostic criteria we used

may be associated with breast implants.



CHAPTER 2: A POPULATION-BASED CASE-CONTROL STUDY OF EXOGENOUS
FEMALE HORMONES AS RISK FACTOR FOR SYSTEMIC LUPUS
ERYTHEMATOSUS IN KING COUNTY, WASHINGTON

Summary

Background. The incidence of systemic lupus erythematosus (SLE) is higher for
women than men; sex hormones maybe related to the etiology of this disease. A recent
study found hormone replacement therapy to be associated with an increased risk of
developing SLE. We conducted a population-based case-control study to investigate the
use of exogenous female hormones as a potential risk factor for SLE.

Methods. Cases were female residents of King County, Washington who were first
diagnosed between January 1, 1983 and December 31, 1991 by a rheumatologist as
having systemic lupus erythematosus. Two control groups were used. The ‘new’ control
group was identified via random digit dialing and was frequency matched to the case
group on calendar year and age at diagnosis. Mailed questionnaires were used for
concurrent data collection on the cases and on the ‘new’ control group, with telephone
follow-up for non-respondents. The ‘pre-existing’ control group included King County
women who had been interviewed in person for three other epidemiologic studies.

Results. Of the 252 SLE cases identified, 191 (75.8%) returned questionnaires or
completed telephone interviews. The response rate among the ‘new’ controls was
74.3% and 79% among the ‘pre-existing’ controls. Using the ‘new’ control group, after
adjusting for age, calendar year, race, and past oral contraceptive use, the odds ratio
(95% confidence interval) for estrogen replacement therapy in postmenopausal women
was 1.30, (0.73, 2.13). Using the ‘pre-existing’ control group and the same adjustments
the odds ratio was 0.97 (0.49, 1.94). Using the ‘new’ control group, after adjusting for
age, calendar year, and race the odds ratio for ever use of oral contraceptives in
premenopausal women was 1.51 (0.98, 2.36), for past use it was 1.71 (1.08, 2.71), and
for current use it was 0.66 (0.33, 1.32). Using the ‘preexisting’ control group and the
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same adjustments, the odds ratio for ever use of oral contraceptives was 0.57 (0.42,
0.76), for past use it was 0.66 (0.37, 1.17), and for current use it was 0.34 (0.14, 0.80).
Conclusions. We found little association between estrogen replacement therapy in
postmenopausal women and the risk for developing systemic lupus erythematosus. In
premenopausal women, current use of oral contraceptives may reduce the risk of SLE.

Whether SLE risk is increased among past oral contraceptive users is unclear.

Keywords: exogenous female hormones, estrogen replacement therapy, oral
contraceptives, epidemiology, case-control study, systemic lupus erythematosus.

Background

The etiology of systemic lupus erythematosus (SLE), an autoimmune disease, is largely
unknown. A number of studies suggest that women are at increased risk of developing
SLE as the incidence of SLE in women of child bearing age is some 6-10 times higher
than that of men of comparable age.““ Recent attention has focused on steroid sex
hormones as a possible explanation for these gender differences. Three epidemiologic
studies®*'* did not find an increased risk for SLE in women who used oral
contraceptives. One recent study suggested that the use of postmenopausal estrogens
is associated with a significant increase in risk of developing SLE®. This same study
found an increased risk for SLE in oral contraceptive users™. Given the sparseness of
epidemiologic research about the risks of exogenous female hormones on the risk of
developing SLE, we used information from a population-based case-control study to
investigate whether women who used exogenous female hormones (oral contraceptives,
estrogen replacement therapy) were more likely to develop systemic Iupus
erythematosus (SLE) than women who had not used such hormones. The parent study
investigated breast implants as a risk factor for connective tissue diseases®.
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Methods
Study Setting
King County, which includes the city of Seattle, is the largest metropolitan area in
Washington state and has a population of approximately 1.5 million people®. It is
bounded on the west by Puget Sound and on the east by the Cascade mountains.

Identification of Cases and Control Subjects

We attempted to identify all cases of SLE in women who were residents of King County,
Washington at the time of their initial diagnosis between January 1, 1983 and December
31, 1991. All rheumatologists, including those whose practices bordered the north and
the south of King County, were contacted and invited to participate in the study. Six of
the 42 rheumatologists declined; two estimated that less than 3% of their practices’
populations lived in King County. Three other rheumatologists had small practices or
had been in practice only during the last few years of the study period. For each
participating practice, the best method to identify cases was determined in consuitation
with the rheumatologist and his or her staff. The methods included analysis of computer
billing records; review of microfiche billing records; manual review of every active chart
and every chart in archival storage; and in some instances combinations of the various

methods.

Cases were screened for eligibility by trained research assistants who used a
standardized chart abstraction form for review of the medical records. The case
definition followed American College of Rheumatology (ACR) criteria® for systemic lupus
erythematosus. Two levels of diagnostic certainty were used. ‘Definite’ cases met the
ACR criteria and agreed with the rheumatologists’ diagnosis. For ‘probable’ cases, either
the physician made a specific diagnosis but the case fell one feature short of the
requisite number of four of the eleven disease criteria, or the disease criteria were met,
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but the rheumatologist only called the disease “probabie”. Over 96% of all provisionally
qualifying cases were re-abstracted by the first author to confirm study eligibility.

We used two control groups of King County women. The ‘preexisting’ control group had
been identified via random-digit dialing for three previous epidemiologic studies of
diseases of women,”*'* had been interviewed between 1986 and 1991, and had
reference dates that were frequency matched to the distribution of cases in the other
three studies. ‘Preexisting’ controls with reference years in 1991 were excluded from the
present analyses because their selection criteria included their not having had a
hysterectomy. In addition, there were no controls for women over age 40 years in 1983,
over age 45 years in 1984, and over age 65 years in 1985 and 1986.

The ‘new’ control group was also selected by random digit dialing in 1994 - 1996.
Random phone numbers® were generated using unrestricted random sampling of all
working non-cellular prefixes in King County and appending a random 4-digit number to
create a telephone number. Each number was called at least 12 times at different times
of the day and week over a three-week period before it was abandoned. About of
19,000 telephone numbers were called using a two-step method of recruitment. First,
women were screened for King County residency and age, and if qualified were invited
to participate in the study. If they agreed to participate, the second step involved
frequency matching the potential controls on the age (in five year categories) and year
of diagnosis distribution in the case group. A computer program randomly selected a
subset of the potential controls and assigned a randomly generated reference date to be
similar to the distribution of diagnosis dates among comparably aged cases.

There were 252 cases who met study disease criteria as definite or probable SLE
cases. Seven cases (2.8%) were not mailed study materials because their
rheumatologist refused permission or advised against contacting these patients. Of the
remaining 245 women, 191 (78.0%) women retumed a questionnaire or participated in a
telephone interview. Twenty-seven women (11.1%) refused to participate, 19 (7.8%)
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women were not locatable, 5 (2.0%) women did not participate for other reasons,
including 2 women with hearing problems, 2 deceased women with no next-of-kin, and 1

woman who was too ill to participate.

In the course of telephone sampling to identify the ‘new’ control group, 86.1% of
households provided enough screening information to determine whether the
household included a potentially eligible woman, and 1,702 (86.4%) of the 1,971 women
who were invited to participate agreed to do so, yielding an overall response rate of
74.4%. Among controls selected to participate, 125 were later eliminated from analysis
when they retumed a questionnaire that indicated either they had not been a King
County resident at their reference date, or had had a diagnosis of SLE before their
reference date. In the pre-existing control group the overall response rate was 79.0%.

Data Collection

Data were collected by mailed self-administered questionnaires for both the case and
‘new’ control groups. The survey included questions on marital status and
sociodemographic characteristics, diabetes, reproductive history including oral
contraceptive use and estrogen replacement therapy, breast cancer, breast implants,
hair dye, and work history. Three repeat mailings to non-respondents were used to
increase response rate. If no response was received after 4 mailings, a telephone
interview was sought, using the same questions. The case identification and data

collection methods were pilot tested.

Women's menstrual status was ascertained by asking: “What statement below best
describes your menstrual periods in (reference month and year) (check one). (a) | was
still having my regular periods. (b) | was pregnant or nursing at that time. (c) They had
never started. (d) My periods had begun to stop. (e) My periods had stopped
permanently.” If either (d) or (e) were selected, 3 additional questions were asked: (1)
How old were you when your periods stopped? (2) Did they stop naturally? (3) If they
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did not stop naturally, how did they stop?” A few women older than age 55 indicated that
they were still having their menstrual periods; however other responses on the
questionnaire suggested that they were actually postmenopausal and were experiencing
occasional vaginal bleeding due to estrogen therapy or for other reasons. For these
women, responses to other items on the questionnaire were used to infer a menopause

date.

To ascertain a woman’s use of non-contraceptive exogenous hormones, the following
question was asked: “Before (reference month and year), had you ever-used any
estrogens (such as Premarin), progesterone, (such as Provera), or any female
hormones other than for birth control? These could include vaginal creams,
suppositories, pills, injections, or skin patches.” YES or NO were the only available

answers.

Women were also asked the following question to determine oral contraceptive use: “In
(reference month and year) what best describes your use of oral contraceptives or birth
control pills?” The provided answers were: never-used, current-use or past-use. If
current or past-use of oral contraceptives was marked the following question was asked:
“For how long had you used birth control pills prior to (reference month and year)?”

Over 40 variables were examined as potential confounders and individually added to the
statistical model to ascertain if they altered the odds ratios for estrogen use or oral
contraceptive use. Year of diagnosis and age (in 5 year age categories) were included in
the model as well. Data analysis utilized logistic regression (STATA 5.0.%).

All instruments and methods were approved by multiple human subject institutional
review boards, including those of the University of Washington, Virginia Mason Medical
Center, and the Group Health Cooperative.
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Results
Table 4 compares selected characteristics of premenopausal and postmenopausal
women in the three study groups: cases, the ‘preexisting’ controls, and the ‘new’
controls. The case and control groups within the same menstrual status category were
fairly similar. The main differences were a higher proportion of non-white women (black,
other) in the cases as compared to the controls. Race for this reason was controlled for

in all analyses.

Table 5 shows that using the ‘new’ control group, after adjusting for age, calendar year,
race (white, black, other), and past-use of oral contraceptives, the odds ratio and
associated 95% confidence intervals for estrogen replacement therapy in
postmenopausal women was 1.30 (0.73, 2.13) in probable or definite cases. When
restricted to definite SLE cases it was 1.51 (0.82, 2.70). Using the ‘preexisting’ control
group and the same adjustments, the odds ratios were 0.97 (0.49, 1.91) for ail cases
and 0.94 (0.46, 1.92) for definite SLE cases. There was a slight confounding of estrogen
use by oral contraceptive use, as when not controlling for past oral contraceptive use
the odds ratio for estrogen use was slightly higher in both control groups.

Table 5 also shows the odds ratios for past-use of oral contraceptives adjusted for
estrogen use in postmenopausal women. Using the ‘new’ control group, after adjusting
for age, calendar year, race (white, black, other), and estrogen use, the odds ratio and
associated 95% confidence intervals for past-use of oral contraceptives in post
menopausal women was 1.14 (0.61, 2.13). Using the ‘preexisting’ control group and the
same adjustments the odds ratio was 0.53 (0.24, 1.17). When restricted to ‘definite’
cases of SLE the odds ratios and associated confidence intervals were essentially the
same for both control groups.

Table 6 shows the odds ratios and associated 95% confidence intervals for duration of
use of oral contraceptives adjusted for estrogen use, age at reference date, year of
diagnosis, and race (white, black, other) in postmenopausal women. None of the
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category-specific associations were significant in either category of definite or probable
SLE for either control group. The x2 tests for trend were not significant.

Table 7 shows the odds ratios for oral contraceptive use in premenopausal women.
Using the ‘new’ control group, after adjusting for age, calendar year, and race (white,
black, other), the odds ratio (95% confidence intervals) for ever-use of oral
contraceptives in premenopausal women was 1.51 (0.98, 2.36), for past-use it was 1.71
(1.08, 2.71), and for current-use of oral contraceptives the odds ratio was 0.66 (0.33,
1.32). When restricted to definite SLE cases, and using the same adjustments, the odds
ratio (95% confidence interval) for ever-use of oral contraceptives was 1.54 (0.98, 2.42),
for past-use it was 1.70 (1.06, 2.74), and for current-use it was 0.71 (0.35, 1.43). Using
the ‘preexisting’ control group and the same adjustments the odds ratio (95%
confidence intervals) for ever-use of oral contraceptives was 0.57 (0.42, 0.76), for past-
use it was 0.66 (0.37, 1.17), and for current-use of oral contraceptives it was 0.34 (0.14,
0.80). When restricted to definite SLE, the odds ratio (95% confidence interval) for ever-
use of oral contraceptives was 0.62 (0.35, 1.09), for past-use it was 0.64 (0.35, 1.15)

and for current-use it was 0.36 (0.15, 1.17).

Tables 8 and 9 show the odds ratios and associated 95% confidence intervals for
duration of use of oral contraceptives adjusted for age at reference date, year of
diagnosis, and race (white, black, other) in premenopausal women for the ‘new’ and
‘preexisting’ control groups and for probable and definite cases. Only in the ‘new’ control
group did past-use of oral contraceptives for greater than 5 years and less than or equal
to 10 years show a significantly increased odds ratio of 1.85 (1.09, 3.14). The y2 test
for trend in either the definite or probable case groups was not significant. When using
the ‘preexisting’ control group, the 2 test for trend was significant for a decrease in the
odds ratios for duration of OC use in both the definite and probable categories of SLE
diagnosis, for both ever-use and current-use of oral contraceptives.
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Discussion
The present study used a case-control design, since SLE is so rare. The risk of
developing SLE in postmenopausal women was not found to be significantly increased
by use of hormone replacement therapy or the past use of oral contraceptives. In
premenopausal women the risk of SLE appeared to be significantly increased by past
use of oral contraceptives when compared to the experience of OC use in the ‘new’
control group. However, when duration of use was examined as a measure of dose, no
dose-response gradation in risk was found. The odds ratio for past use of oral
contraceptives using the ‘new’ control group was not large, and the lower end of the
confidence interval was only slightly larger than 1. When restricted to definite cases of
SLE the increased odds ratio persisted for past use of oral contraceptives in

premenopausal women.

Using the ‘preexisting control group, there was a significant trend for decreasing odds
ratios for SLE with increasing duration of OC use in the ever-use and current-use
categories. For ever use and past use of oral contraceptives there were significant
decreased risks of OC use in the different duration categories. If there is an increased

risk of SLE for oral contraceptive use, these results suggest that it is slight.

The only other study to have investigated postmenopausal estrogen replacement
therapy™ found significantly increased risk for developing SLE for ever-use 2.1 (1.1,
4.0), past-use 1.8 (0.8, 4.1), and current-use 2.5 (1.2, 5.0), and also found a significant
trend for duration of estrogen use. The present study had only information on ever-use /
never-use and did not have any duration of use information.

Three other studies®*** that have looked at oral contraceptive use as a risk factor for
SLE did not find a significantly increased risk. These studies were not population-based
and used friends, hospital registration, or medical outpatients with other chronic illness
as controls. There is mention of an increase in risk for OC use®™ in the same research
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that found an increased risk for estrogen replacement therapy™, but no details were

provided.

As in any epidemiologic study the resuits need to be viewed in terms of chance,
selection bias, measurement error and confounding as possible aiternative explanations
of the resuits®. When evaluating the role that chance might play in this study, one is
concerned with the possibility that a real difference in exogenous hormone exposure
exists between the cases and the controls, but escaped detection. Given the rarity of the
disease in the study area, based on the 95% confidence limits, this study could not rule
out a true relative risk of 1.45 or less for postmenopausal hormone use or a true relative

risk of 2.36 or less of ever-use OCs in premenopausal women.

Selection bias could result if there was differential selection of cases or controls on the
basis of exposure status. In the case group, the medical charts of all potential cases
were re-reviewed to make sure they met the criteria for disease status, year of
diagnosis, age, and King County residency, irrespective of exogenous hormone use.
Similarly, the controis were selected to participate without knowledge of hormone use.
Measurement bias could result if information was obtained differently between the case
and control groups. The same questionnaires were used for both the cases and the new
controls, and a subset of the questions for the in-person interview had been used with
the pre-existing controls. In the ‘pre-existing’ control group, an in-person interview was
used that used displays cards that showed different oral contraceptives pills, and
estrogen pills. It id possible that the ‘pre-existing’ control group had a better recail of
either use or non-use of exogenous hormones than either the cases or the ‘new’ control
group, which might account for the difference in oral contraceptive risk found when
using different control groups. Recall bias would resuit if there were differential reporting
of an exposure in the case or control group. The incidence of SLE in this King County,
Washington female population was similar to other published values in other
populations.” The overall response rate was similar in the case group (80.3%) and the
two control groups, 74.4% overall for the new controls, and 79% for the existing
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controls. All ‘new’ controls were contacted within 3 months after their initial phone
screen, whereas some of the cases were last seen by their rheumatologist in 1983 or
1984.

Misclassification of exposure status for post menopausal hormones or oral
contraceptives use, or misclassification of menstrual status, could be responsible for the
generally negative results. One could speculate that there is not likely to be
misclassification of oral contraceptive use with respect to ever having used them, but
misclassification could be possible for duration of oral contraceptives use. We used
large years of duration of use and tried different cut points, but the significance of past-
use of oral contraceptives in the ‘new’ control group did not change. Postmenopausal
status was problematic as women taking hormone replacement therapy would continue
to menstruate due to the effects of exogenous hormones. And some women in their 60’s
and 70’s reported that their menstrual period continued, or did not report a date of
menopause, thus making it problematic to determine when their menopause actually
ended. When analysis was performed with uncorrected data the results were essentially

unchanged from those presented.

The role of confounding due to unmeasured covariates is another possible source of
bias in any observational epidemiologic study. This study controlled for age at reference
date and reference year, which were frequency matched between the case and ‘new’
control groups. In addition it controlled for race, since black and Asian women had a
higher incidence of SLE but were less likely to be represented in the control group. Forty
additional covariates were investigated and none were found to change the estimate of

the hormone odds ratios importantly.

In conclusion, the results of this study do not support a significantly increased risk for
postmenopausal women with SLE to have been exposed to exogenous female
hormones. We could not rule out a small increase in risk for the use of oral

contraceptives in premenopausal women and development of systemic lupus
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erythematosus. It could be that there is a slight protective effect in current-use of oral
contraceptives and developing SLE. Further studies are required to substantiate these

findings.




CHAPTER 3: THE INCIDENCE OF PRIMARY SJOGREN'S SYNDROME, SYSTEMIC
LUPUS ERYTHEMATOSUS, POLYMYOSITIS / DERMATOMYOSITIS, AND
SYSTEMIC SCLEROSIS / CREST SYNDROME OF WOMEN IN KING COUNTY,
WASHINGTON, 1983 THROUGH 1991.

Summary

Objective To determine the incidence of primary Sjogren’s syndrome, systemic lupus
erythematosus, systemic sclerosis / CREST syndrome, and polymyositis /
dermatomyositis in female residents of King County Washington between January 1,
1983 and December 31, 1991 for women between the ages of 18 and 74.

Methods Case identification during the conduct of a population-based case-control
study on risk factors for connective tissue diseases in women. Estimation of age and
race specific female incidence rates from census data for whites, blacks, and all races
combined.

Results A total of 252 systemic lupus erythematosus cases, 70 systemic sclerosis /
CREST cases, 184 Sjogren’s syndrome, and 28 cases of polymyositis / dermatomyositis
cases were identified. For systemic lupus erythematosus the incidence rate per 100,000
person years (and age adjusted to 1990 US population) for whites was 3.98 (3.93), for
blacks 20.57 (20.45), and for all races combined 5.44 (5.35). For systemic sclerosis /
CREST the incidence rate (per 1,000,000 person years) for whites was 14.6 (16.2), for
blacks 10.0 (9.4), and for all races combined 15.1 (16.5). For Sjogren’s syndrome the
incidence rate (per 100,000 person years) for whites was 3.86 (4.15), for blacks 5.02
(5.11), and for all races combined 3.96 (4.25). For polymyositis / dermatomyositis the
incidence rate (per 1,000,000 person years) for whites was 5.4 (5.6), for blacks 10.0
(9.6), and for all races combined 6.0 (6.0).

Conclusion The incidence rate of systemic lupus erythematosus for black women was
almost 5 times higher than the incidence rate in white women and much higher than
most previously published studies. For systemic sclerosis /CREST syndrome there is a
significant trend of increasing incidence with age. Incidence rates for primary Sjogren’s
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syndrome have not heretofore been published, and shows that the incidence rises

quickly beyond the ages at which menopause commonly occurs.

Background
There are few data in the incidence rates for many connective tissue diseases, and
incidence rates for primary Sjogren’s syndrome have not been previously published.
Many of the published rates are based on hospital records due to the expense and
difficulty of doing truly community-based studies since connective tissue diseases rarely
result in hospitalization or death, and registries rarely exist. Incidence rates are a useful
measure of disease occurrence in populations, and more descriptive epidemiologic data
may help generate etiologic hypotheses that migiht in turn lead to opportunities for

prevention.

It is known that for the diseases studied in this paper, the incidence in women is some 3
to 10 times higher than in men of comparable ages**“. Blacks are at increased risk for

developing these diseases compared to whites**.

The conduct of a population-based case-control study of risk factors for connective
tissue diseases™ " provided us with the opportunity to estimate the incidence rates of
systemic lupus erythematosus, progressive systemic sclerosis, Sjogren’s syndrome, and
polymyositis / dermatomyositis for female King County, Washington residents between
the ages of 18 and 74 from the beginning of 1983 through the end of 1991.

Methods
Study population.
All women between the ages of 18 and 74 inclusive who were residents of King County,
Washington constituted the study population. Cases of connective tissue diseases of
interest were required to have been residents of King County, Washington at the time of
their initial diagnosis. The date of diagnosis must have been between January 1, 1983
and December 31, 1991.
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Sources for case ascertainment.

All rheumatologists in King County were approached and asked to participate. We also
included rheumatologists working in the two counties bordering the north and south of
King County who may have treated King County residents. in some practices and
institutions, ICD-9 codes from computer billing records were used to identify potential
cases of connective tissue diseases (CTDs) of interest. At other rheumatology practices
without computerized billing records, all active and archival charts for the period of
interest were reviewed manually. Of all the rheumatologists in King County, only four
declined to participate. Three of the four had small practices or had only been in practice
late in the study time period. Of the other practice, little information is known.

Trained research assistants were used to identify potentially eligible cases, and 96% of
the final cases were reviewed by one of us (WBT) to verify eligibility for inclusion. For
systemic lupus erythematosus, progressive systemic sclerosis / CREST syndrome, and

a®*? were

Sjogren’s syndrome, American College of Rheumatology (ACR) study criteri
used. For polymyositis / dermatomyositis, criteria proposed by Bohan® were used. Two
levels of diagnostic certainty were used - definite and probable. Definite cases met the
above study criteria and were so diagnosed by the rheumatologist. For “probable”
cases, either the physician called a case ‘definite’ but the patient's disease features
were one item short of meeting disease criteria, or the case met the appropriate disease
criteria but the rheumatologist only called the case ‘probabie’. Race was determined
from response to a mailed questionnaire, or if the questionnaire was not returned from
the medical chart. Population denominator information was derived from the ‘Wonder

system’ of the Center for Disease Control's (CDC) Internet site at www.cdc.gov.

Data Analysis

All cases were double data entered into a data base from the chart abstraction form by a
research assistant. A C++ program was used for data cleaning and to construct
incidence rate tables. Data analysis consisted of creating race, age disease incidence
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tables. Incidence rates were stratified by age in 10 year increments, and race (black,
white, all races combined), and were expressed as cases per 100/000 person-years.
Stata 5.0 was used™ to do statistical tests.

Resulits

A total of 532 women with connective tissue diseases of interest were identified,
including; 252 SLE cases, 70 systemic sclerosis / CREST cases, 184 cases of primary
Sjogren’s syndrome, 28 cases of polymyositis / dermatomyositis, and 4 cases of mixed
connective tissue disease. Tables 10, 11, and 12, show the race and age specific
disease incidence rates for the 4 diseases of interest, the number of cases for each
disease in 10 year age categories, the population years at risk, and the age
standardized incidence rates (direct method) to the 1990 United States population. Six
cases had multiple diagnoses; 2 cases of SLE and polymyositis, 2 cases of systemic
sclerosis / CREST and SLE, and 2 cases of systemic sclerosis and polymyositis.

Tables 10 through 12 describe the incidence rates for systemic lupus erythematosus
(SLE). For SLE the incidence rate (per 100,000 person years) for whites was 3.98, for
blacks 20.57, for all races 5.44. For black women, the age specific incidence rate was
significantly higher than the white women's incidence rate (z test, p < 0.001). For all
races the highest incidence of SLE was during the child bearing years, and declined in
postmenopausal women, but the test for trend was not significant in any group. The over
all incidence rate in black women is 20.57 some 5 times higher that the overall incidence
rate in white women. The table also shows the age standardized incidence rates for the
total 1990 US population.

Tables 10 through12 describes the incidence rates for systemic sclerosis and CREST
syndrome. For systemic sclerosis / CREST the overall incidence rate (per 100,000
person years) for whites was 1.46, for blacks 1.00, and for all races 1.51. The overall
incidence rates for white, black were not significantly different (z test, p = 0.67). In white
women and all races combined there was a significant trend of increasing incidence of
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systemic sclerosis and CREST with increasing age of women (p = 0.0001). For black

women, the only cases occurred in younger women aged 18-39.

The incidence rates for Sjogren’s syndrome are shown in Tables 10 through 12. For
Sjogren’s syndrome the overall incidence rate (per 100,000 person years) for white
women was 3.86, for black women 5.02, and 3.96 for all races combined. For black and
white women the incidence rates were not significantly different (z test, p = 0.75). In all
racial groups the incidence rate increased with increasing age, and the incidence rates
rose quickly beyond the ages at which menopause commonly occurs, and for white
women and all races combined the trend was significant (p = 0.0001). The incidence
rates were similar across all racial groups, with black women having a slightly higher

incidence than white women.

Tables 10 through 12 describes the incidence rates for polymyositis / dermatomyositis.
For polymyositis / dermatomyositis the incidence rate (per 100,000 person years) for
whites was 0.54, for blacks 1.00, and all races 0.60. There did appear to be a age-
related trend in the incidence rate for white women and all races combined (z test, p =
0.02 white, p = 0.3 all races). Again black women seemed to have a higher incidence
rate than white women, but it was not significant (p = 0.75)

Table 13,14,15 compares the race specific incidence from other selected incidence rate
studies for systemic lupus erythematosus, systemic sclerosis, and polymyositis /
dermatomyositis to the results of this study. For black women this study found
approximately a two fold increase of systemic lupus erythematosus compared to other
incidence studies, with one exception, while the incidence rates for white women were
quite comparable (Table 13). For systemic sclerosis, (Table 14) the situation is different,
with the incidence rate for black women is about one-half as large as the other two
studies, but the white incidence rate is higher. For polymyositis the incidence rates for
black and white women is comparable to the incidence rates found in the other studies.
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Discussion
The diseases discussed in this paper are all relatively rare in the general population. All
of the cases in this study were incident cases diagnosed by a rheumatologist and were
King County residents at the time of diagnosis.

The disease with the highest incidence rate was systemic lupus erythematosus. Women
of childbearing age seemed to have higher incidence rates, but there was an
appreciable incidence of SLE in the older age groups for all three groups. The incidence
rates from this study are largely similar to other published incidence studies (Table 13).
The results show a much larger incidence for systemic lupus erythematosus in the black
and other race categories relative to the white population. The rates in the black
category categories are much higher than other published rates (with one exception) for
these race categories. For the black race category, this could result from two possibie
causes. Other studies used hospital based diagnosis and underestimated the incidence
rates for minority populations (and probably for all races). In only one study™ was the
incidence rate for black women comparable to the incidence rates found in this study for
SLE. The other possibility is that the US census data underestimated the size of the

black population in King County.

The incidence rate for primary Sjogren’s syndrome found in this study appears to be the
first published estimate. We found a striking increase in incidence with age for all races.
These incidence rates rise quickly beyond the ages at which menopause commonly
occurs. There was also a higher incidence rate for black women when compared to
white women, but is not so striking as the increase for systemic lupus erythematosus.

For systemic sclerosis and CREST syndrome the disease seems to have a higher
incidence in white women, but the disease is much rarer than SLE, and the minority
populations in King County rather small, so apparent racial differences may simply be
due to chance. There is a steady increase in incidence with increasing age in white
women, but again the number of cases in minority women are few due to both the small
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population and the rarity of the disease. When comparing the incidence rates in this
study to the rates obtained in other studies (Table 14) and populations, the rates seem
comparable for white women, but for black women somewhat lower than incidence rates

found in Michigan™ and Allegheny, PA”.

The incidence rates of polymyositis / dermatomyositis did not seem to vary consistently
with age. The incidence was higher in black women, but the rarity of the disease and the
small size of the non-white population makes it difficult to draw any firm conclusions. In
comparing the incidence rates in this study to the results of other studies (Table 15) they

appear to be quite comparable.

When restricted to ‘definite’ cases the incidence rates did not significantly change as
there were fewer than 20 ‘probable’ cases of the study diseases. Often, when reviewing
the patient's medical charts, it seemed that the rheumatologists’ use of “probable” in
their patient records was rather casual, and varied on many patient encounters. The
other reason that the incidence rates are reported together for both ‘definite and
‘probable’ is that case ascertainment was not complete due to the non-participation by
four of the area rheumatologists, and inclusion of the ‘probable’ cases gives a more

likely reflection of the true underlying disease incidence rates.

in conclusion, this study shows that the incidence rates for the white population to be
compatible with other studies, while the incidence rates for Black to be substantially
higher than other studies for systemic lupus erythematosus. This suggests that other
non-population based studies might have underestimated the impact of the diseases
studied in minority populations. This study also presented the only published incidence
rates for Sjogren’s syndrome, and found that the Sjogren’s syndrome incidence rates
just behind SLE incidence among the four diseases studied here.
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APPENDIX A: TABLES

Table 1. Distribution of Breast Implant Status by Disease and Control Groups.

Had Breast Implants No Percent
Case Group Silicone Saline Other Total Implants Total Implants
SLE 2 0 0 2 189 191 1.1
SSc/CREST 0 0 o 0 55 55 0.0
Sjogren’s syndrome 2 1 1 4 157 161 25
PM/DM 0 0 0 0 17 17 0.0
MCTD 0 0 0 0 3 3 0.0
All Cases 4 1 1 6 421 427 14
Control Group
‘New’ 12 7 4 24" 1553 1577 1.5
‘Pre-Existing’ 16 0 0 16 1672 1688 1.0

*One Control did not indicate breast Implant type
SLE = Systemic Lupus Erythematosus,

SSc = systemic sclerosis,

PM/DM = polymyositis, Dermatomyositis

MCTD = mixed connective tissue disease
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APPENDIX D: INFORMED CONSENT FORM

University of Washington
CONSENT FORM
Name of Study: Risk Factors for Connective Tissue Diseases Study

Mr. William Teel, Ph.D. Candidate, Department of Epidemiology, University of Washington. Phone: 616-3112
Dr. Thomas Koepsell, Chairman, Department of Epidemiology, University of Washington. Phone: 543-8830

Dr. Janet R. Daling, Professor, Department of Epidemiology, University of Washington. Phone: 467-4630

Dr. Carin Dugowson, Associate Professor, Department of Medicine, University of Washington. Phone: 467-2881
Dr. Bruce Psaty, Associate Professor, Depariment of Epidemiclogy, University of Washington.

Dr. Richard Kronmal. Professor, Department of Biostatistics, University of Washington.

Purpose and Benefits:

The purpose of this study is to investigate the possible association between certain connective
tissue diseases (Sclerodemna, Systemic Lupus, Mixed Connective Tissue Disease, Sjogren's
Syndrome, Polymyositis / Dermatomyositis) and various possible risk factors, such as silicone
breast implants, diabetes, or hair dye. We hope this study will contribute to better knowledge
about women's health, and to better understanding of the risk factors for connective tissue
diseases.

Procedures:

If you agree to take part in this study, you will be asked to fill out a short questionnaire about
your health history that is also included in the package of material you have received with this
form. The questionnaire shouid take less than 20 minutes of your time to fill out. it will include
questions about your healith habits, pregnancy history (including whether any pregnancies have
ended in miscarriage or abortion), diabetes, silicone breast implants, and also such things as
your education and occupation. You are free to skip any questions you do not wish to answer.
We will also consuit the medical records maintained by your rheumatologist to leam some
details of your connective tissue disease history. We will look for information about when your
symptoms started, what they were, and for the results of relevant lab tests, so that we can get
an overall picture of your iliness. We will look at your medical records once, and we will destroy
any identifying information at the end of the study (within one year).

Risk nd Discomfort:

Completing the questionnaire involves no physical risk or discomfort. You may feel some
questions are personal, and may feel discomfort or embarrassment. You are free not to answer
any question you do not wish to answer. You are free not to participate and to withdraw from
the study at any time without penalty and without loss of benefits to which you may otherwise
be entitled.
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Qther Information:

1. This project is part of a Ph.D. dissertation.

2. The only people who will have access to study data about you will be the investigators
named above. None of the participants will be identified in any study reports.

3. To protect the privacy of participants, all identifying information (such as names and
addresses) will be destroyed at the end of the study. The rest of the study data will be
retained indefinitely for research use.

4. You may ask any questions you wish at any time. If you live outside the Seattie area, you
may call the investigators collect at one of the above telephone numbers.

5. All information wiill be kept confidential as provided by law.

’ENJ SZ:—:( July 25, 1997

Signature of Investigator Date

ubject’ s Statement:

The study described above has been understood by me. | voluntarily consent to participate in
this research and agree to allow members of the research staff to review my medical records
for connective tissue disease history if necessary. | understand that any questions | may have
about the research or about subjects’ rights will be answered by one of the investigators listed
above. A copy of this Consent Form is provided to me for my records.

Signature of Subject Date

Copiesto: Subject
Investigator's File
011896 11071
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APPENDIX E CHART ABSTRACTION FORM

AbstractionDate( / [ ) STUDYID: __
Chart Abstraction Form
Risk Factors for Connective Tissue Diseases Study
Primary Sjogren’s Syndrome: (Sjogren's + if DX on chart and any 3 criteria)
SXStart:__/ /[ _1stMDVisitforSX:__/ _/ _ 1stRheum: _/ _/ DXD: JA oxXp:.__/_/
Clinicsl Findings —Date Presernt __Source _ Result Start SX__ Date
Ocular symptoms: C 7 1 Y(+1-)@x ) « 1 1
Qral symptoms: (7 7 Y(+1-)({x ) ( 7 1)
Salivaryglandbiopsy: ( / / ) (+1 -} (NIL)
Rose Bengal Test ( 7/ 1 Y(+!-=)(NIL) (Positiveif score>4)
Schirmer Test: ( 7 7 )Y(+1=)(NIL) L__mmRA___mm minutes
Salivary Scintigraphy | Paratid Sislography (Unstimutated SaliveryFow( / /) (+ 1 =) (NI L)
AntiNuclearAntibody: ( 7/ /7 ) (+ 1 =) (NIL) Titer 1: ( —— ) (Spec Homo Rim Nucl Cent)
Rheumatoid Factor: ( 7/ 1 Y{+1=)(NIL) Titer? ( —-— )
SS-A(Ro): ( 7 7 Y(+1-)(NIL) Tiert: ( - )
SS-B(La): ( 7 1 )Y(+1=)(NIL) Tter1: ( — )

Systemic Lupus Erythematosus:(SLE+ if MD DXD | OXP &2 3 critaria present seriafly or simultaneously, during any period of obsarvation)
SXStart:__/ [  1stMDVisitforSX:__/ / 1stRheum:__/ / OXD:___/_/ OXP:__/ /

Clinics| Findings _Date Present___Source Result ___Start SX Date
Malar Rash ( 7 7 )(+1~-)(x )
Discoid Rash (7 1 Y(+1-)(Mx____) Arthralgia (7 7 )
Photosensitivity (7 1 Y(+1-){x ) Myalgia « 7 1)
Qral uicers (7 1 Y(+1-)(x ) Raynaud's (7 71 )
Arthritis (7 1 Y(+l=)yMhx_____) Fatigue «c /7 7 )
Serositis «t 1 1)
(a) Pleuritis 7 7 )Y(+l=)yMx____) ( 7 )
(b) Pericarditis (7 1 Y(+1-){x }
Neurologic Disorder
(a) Seizures (7 /7 Y(+1-)(x )
(b) Psychosis (7 1 Y(+1-){(x )
Renal Disorder

(a) Proteinunia ( 7/ 7 Y(+1=)(NIL) Count {( - )

(b) Cellular casts (/7 1 )Y{(+1I=)(NIL) Count
Hematologic Disorder

(a)Hemolyticanemia ( / / ) (+ !~ ) (NIL) Count Test:

{b) Leukopenia (7 /7 )Y(+1-)(NIL) Count ( 7 [ ) Count

(c) Lymphopenia ( 1/ /7 )Y(+1-)(NIL) Count ( / [/ ) Count

(d) Thrombocytopenia ( / [/ Y(+1-)(NIL) Count ( / ( ) Count
Immunologic Disorder

(a) Positive LE cell (7 1 Y(+1=)(NIL)

(b) Anti-dsDNA: ( 7 7 Y(+1=)(NIL)Ttert: _ ( e )

(c) Anti-Sm: (7 1 )Y(+1=)(NLIL) Titer:1: ( — )

(d) False +syphiistest ( / [/ )Y (+1-=-)(NIL)( !/ | ){VDRL, RPR, FTA-ABS, MHA-TP, HATTS )
Antinuclear Antibody C F 7 Y(+1l=)(NIL)Tter1: _( e ) ( Spec Homo Rim Nucl Cent)
Lab Tests Date ___ Present _ Soyrce Results
DRUG INDUCED (7 1 ) (+1=) (NIL) dng
ESR (7 7 ) (+1-) (NIL) mavhr
anti-ssONA (7 1 ) (+1 =) (NIL)TRert: ___ ( o )

§S-A(Ro) ( 7 1 ) (#1=) (NIL)Ttwrt: __ ( = )
$S-8(La) (7 7 ) (#i=)(NIL)TRert: ___ ( o )
anti-ANP ( 7/ 7 ) (+1=) (NIL) TRer1: __ ( — )
LupusanticoagulantTest ( / / ) (+1=) (NIL)PTT: ___( < ) PTTL:N: ______ secs.

Russel Viper VenomTest ( / [/ ) (+1 =) (NIL) Titert: _ ( e )

Antcardiclipin Antibodies ( / / ) (+1-) (NIL) Titer1: { —— )

Antiphosphofipid Antibodies ( / /) (+1-) (NIL) TRer1: ( - )

Birth Date: Race: DstelastSeen:________ Other MD ___ MD Permission to Contact Patient? (YIN)
LAST NAME: FIRST: Mi: ___MS: SSN: ____ - - __
ADDRESS: STUoYID: _ .

Next of Kin:




page 2
Diabetes (YININR) AGEOfONSET:____ Dateof ONSET- ________ Insulin Dependent{YIN)
Scleroderma: (Systemic Sclerosis)  ( SD° if the one major or two or more minor criteria are present)
SXStart:___ /[ 1stMD VisitforSX:___/ _/ 1stRheum: [/ DXD: l 7 DXpP:__/_/

Clinicai Findings Date Present Source _ Result _ Start SX Oate
A. Major Criterion
Proximal scleroderma: (/7 7 Y(+l=-)Y(hx—___) _— )
B. Minor Criteria —_— )
Sclerodactyly: (7 7 )(+l=)YMx___)
Digital pitting, scars,loss  ( / / ) (+ 1~} (x_____)

of substance - finger pads
Bibasilar pulmonary fibrosis ( / [/ ) (+ 1 -) (hx
C. Lab tests: (Note: this is not part of critena)

)

AntiNuclear Antibodies ( 7 1 Y(+1-)(NIL)Tter1: ( —= )(Spec, Homo, Rim, Nuc! Cent)
Anti SCL-70 ( 7/ 7 )Y(+I1=)NIL)Ter1: ( —— )
Anti-Centromere Antbody ( /7 / ) (+ 1~ )}(NIL)Ther1: ( —— )
D. Localized Scleroderma ( CREST) (DX and 3 criteria)
Clinical Findings Date Present ___Start SX Date
Calcinosis: (7 1 )y {(+1-)(h ) C 7 1)
Raynaud'sSyndrome: ( / / ) (+ 1 -)(x_____) « 7 1)
Esophagealdysfunction: ( / / )} (+ 1 - )(x_____)
Sclerodactyly: ( 7 1 )Yy (+I-)Ybx_____)
Telangiectasia: ( /7 7 )Y (+1-)(hx )

Mixed Connective Tissue Disease (MCTD+if positive serology and 3 ar more clinical findings)
SXStart:__/ [/ 18t MD VigitforSX:__/ / 1istRheum:__ / / DXD: l_/ DXP:__/__/

Clinical Findings Date Present _ Soyrce Start SX Date

A.Serologic:Anti-RNP ( 7/ /) (+ 1 =) (NIL)+if>1600 Titer 1: ( — )

B. Clinical Criteria « 7 1)
Hand Edema (7 1 )y (+1-=)Mx____) —_
Synovitis ( /7 1 ) (+1=)(hx ) number of joints: __ at any one time
Myaositis

biopsy I ) (+1 =)

CK (creatinekinase) ( / / )} (+ 1 =) ( NIL )elevation: CK Level: (77, 8
Raynaud'sSyndrome ( / [/ ) (+ 1 - (hx ;

Acrosclerosis ( /7 1 ) (+1~)(hx

Undifferentiated Connective Tissue Diseasse (UCTD- if all of foliowing are present and notated on patient chart.)
SXStart:__ /[ 1st MD Visitfor SX:___/ / istRheum:___/ /[ DXD:___/ [/ oXP:__ s [/

Clinical Findings Qate _ Pregent STARTSX ___ Date
Diagnosis in chart (7 7 )Y (+1=) —_— )
Raynaud’s Syndrome: ( / [/ ) (+1 =) (Mx____) « 7 1)
Arthralgias: (7 7 Yy(+1-)yMx____)

Myalgias: ( 7 1 )i*l-)(h!__)

Hand Edema: ( 7/ 1 ) (+1-)(x )

Polymyositis / Dermatomyositis (Polymyositis clinical DX without the rash; Dermatomyositis cfinical DX with the rash)
SXStart:___/ [/ 1stMDVisitforSX:__/ / 1stRheum:___/ /[ 0OXD: [/ oXP:___/ [

Clinical Findings Datp Soyrce Start SX Date
Symmetric muscieweakness( / /) (+ 1 -) (hx ) — )
Abnormal EMG ( 7 1 Y(+1<)(NIL)

Elevatedmuscleenzymes( / / ) (+ 1 - )(NIL )(CPK___, SGOT___, SGPT___,LDH___, aldolase___)
Positvamusclebiopsy. ( / /7 ) (+1-)(NIL)

Dermatoiogic features ( 7 7 Y(+1-)(x )

OTHER INFORMATION:

DO NOT WRITE BELOW THIS LINE



APPENDIX F QUESTIONNAIRES

STUDY ID: 1107

Patient Questionnaire
Risk Factors For Connective Tissue Diseases Study

INSTRUCTIONS: Please answer the questions below by checking boxes or printing the requeste
information. Answer all of the questions in order and do not go back and change any of your response
based on later questions. If you have any questions, please call the study manager, Bill Teel, at hi
University of Washington office (616-3112). When you are finished, please retum this questionnaire, an
one signed copy of the consent form in the self-addressed, stamped envelope provided. Thank you!

Please note that many questions ask about events prior to September, 1991. Please answer all suc!
questions using only information up to this date.

1. Do you currently have a telephone in your home? 2 YES + NO
2. Do you currently live in King County, Washington? 2 YES tNO
3. Did you live in King County, Washington in September, 19917 2 YES +NO

4. What was your MARITAL STATUS in September, 19917 (Please check one of the responses)

' Single

2 Married

s Living as married
1 Separated

« Divorced

s Widowed

5. What is your maximum adult height? feet inches

6. About how much did you weigh one year prior to September, 19917 Ibs.
{Note: if pregnant at that time, record your weight just prior to the pregnancy.)

7a. When did you first experience symptoms which resuited in your being seen by Dr. Carlin?

/ (month/year)

7b. What were the first symptoms you experienced?

PLEASE CONTINUE ON OPPOSITE SIDE




STUDY ID: 11070

8. Before September, 1991 were you ever told by a doctor that you have diabetes ?

+NO

9. How old were you when you had your first menstrual period? (AGE in YEARS)

2 YES ___l

8a. How oid were you when diabetes was diagnosed?

8b. Which of the following treatments were you receiving
before September, 19917

+ None 1 Pills

z Diet « Insulin shots

s Other s Bath pills and shots
s Don't know

8c¢. If you had been using either pills or shots, how long before
September, 1991 had you been using them?

Pills: months years

Shots: months years

10. How many pregnancies have you had that resulted in ...

... an induced abortion?

... a single live birth?

~® a0 op

... never pregnant?

7 @

... any other outcome?

... a miscarriage ? (less than 20 weeks into the pregnancy)
... an ectopic (tubal) pregnancy?

... a stilibirth? (at least 20 weeks into the pregnancy) -
... twins, triplets, or more? (at least one born live)

Specify:

PLEASE CONTINUE ON THE NEXT PAGE
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STUDY ID: 110°

11. Which statement below best describes your menstrual periods in September of 19917 (Check ane)

1 | was having my regular periods. 2 My periods had begun to stop.
« | was pregnant or nursing at that time. 1 My periods had stopped permanently.
s They had never started L l

11a. How old were you when your periods
stopped? years old

11b. Did they stop naturally?
2 YES + NO

11c. If NO, how did they stop?
(CHECK ONE ANSWER)

2 Hysterectomy
« Hormone therapy
1 Radiation therapy
s Other: (speciFn

*

12. Before September, 1991 had one or both of your ovaries been removed? (CHECK ONE)

+ No 2 Yes, one

s Don't Know 1 Yes, both

] . « Yes, but don't know if one or two
s Yes, partial removal

12a. How old were you at the time? years old.
(IF MORE THAN 1 EPISODE, ENTER AGE AT LAST)

13. Before September, 1991, had you ever used estrogens (such as Premarin), progesterone, (such as
Provera), or any female hormones other than for birth control? These could inciude vaginal creams,
suppositories, pills, injections, or skin patches.

1NO 2 YES

14. In September, 1991 what best describes your use of oral contraceptives or birth control pills?

1 Never Used 1Current Use
2 Past Use

14a. If Yes, for how long had you used birth control pills
prior to September, 1991.
months;

years.

PLEASE CONTINUE ON OPPOSITE SIDE



STUDY I1D: 11070

15. Have you ever had breast cancer? 1 NO 2 YES —

15a. What was the date of your first breast
cancer diagnosis? / {month / year)

16. Have you ever had surgery of any type to your breasts?

:YES —

16a. How old were you when you first had breast surgery? years old.

16b. What was the date of that breast surgery? / (month / year)

16¢. What was the purpose of that breast surgery? (CHECK ANY THAT APPLY)

+ INcrease breast size

2 DEcrease breast size

1 Change breast shape

« To have one breast removed

s To have both breasts removed
s Don't know

s Another reason, (PLEASE SPECIFY),

If the purpose was to Increase size or Change breast shape please continue
with question 16d. Otherwise skip to question 17.

16d. Which procedure was used? (PLEASE CHECK ONE OF THE FOLLOWING)

1 Sealed implant containing silicone

2 An implant into which silicone was injected
1 Silicone injected directly into the breast

s Uncertain

9 Another procedure (PLEASE SPECIFY )

16e. Were there any complications during or after the procedure,
such as leaking? ( PLEASE CHECK ONE OF THE ANSWERS BELOW )

1 NO 2 YES, there was leaking
1 YES, another problem (SPECIFYY:

PLEASE CONTINUE ON THE NEXT PAGE



STUDY ID: 1107

17. Have you ever had breast impiants?

1NO 2 YES —'1

17a. What was the date they were firstplaced? _____/____ (month/year)

17b. What type of implant were they?

1 Silicone

2 Saline

9 Other(Preasespecrn ______
17c. What was the reason for having breast implants placed?

1+ INcrease breast size

2 DEcrease breast size

3 Change breast shape

« Breast reconstruction

3 Another reason, (PLEASE SPECIFY)

17d. Have you had any other surgery related to breast implants since
they were first inserted?

+ NO 2 YES
purpose mon.fyr.
if YES please specify:
y
18. Before September, 1991 had you ever used any type of hair dye? 1 NO 2 YES
18a. If Yes, please fill in the chart below answering the following questions
a. What Brand/Type(s) of hair coloring did you use? d. How many Times per Year did you use it?
b. How old were you when you First Used it? e. How Many Minutes did you leave it on to *work"?
c. How oid were you when you Last Used it? {f. What Color were you trying to achieve?

Brand or Age First Used | Age Last Used | Times used How Long (in Color trying to
Type per year minutes) achieve

PLEASE CONTINUE ON THE OPPOSITE SIDE




STUDY ID: 11070

19. What were your three main occupations since you were 18 years old and prior to September, 19912

INDUSTRY (What did your company make or do?) Job Title Years Employed
from: to:
. from: to:
C. from: to:

20. What was your occupation during September, 1991?

Industry Job Title or Position

21. What race do you consider yourseif? (Please check one):
1 White
2 Black
1 Native American / Eskimo
«Asian
s Hispanic
7 Refused
s Other
s Don't Know

22. What is the highest level you attended in schooi? {Please check one):
1+ Grade school
2 High school
3 Technical school
+ College
s Graduate school
s Other
s Don't Know

22a. How many years did you complete at that level?

years.

23. What was your combined family income in September, 19917 (Please check ane):

tless than $15,000

2 $15,000 to $30,000
1 $30,000 to $45,000
+ more than $45,000

Thank you for completing this questionnaire.

Please retumn it with a copy of the signed consent form in the stamped, seif-addressed envelope provided.
If you would like a journal reprint of this research study when it is published, please check this box.



STUDY ID: 90100z

Control Questionnaire
Risk Factors For Connective Tissue Diseases Study

INSTRUCTIONS: Please answer the questions below by checking boxes or printing the requestec
information. Answer all of the questions in order and do not go back and change any of your responses
based on later questions. If you have any questions, please call the study manager, Bill Teel, at his
University of Washington office (616-3112). When you are finished, please retum this questionnaire, anc
one signed copy of the consent form in the seif-addressed. stamped envelope provided. Thank you!

Please note that many questions ask about events prior to July, 1991. Please answer ail such questions
using only information up to this date.

1. Do you currently have a telephone in your home? 2 YES + NO
2. Do you currently live in King County, Washington? 2 YES + NO
3. Did you live in King County, Washington in July, 19912 2 YES + NO

4. Before July 1991, have you ever been diagnosed by a physician as having any of the diseases below?
(check any boxes that apply)

+ Systemic Sclerosis (Scleroderma) s Sjogren’s Syndrome

' Limited Sclerosis (CREST) + Mixed Connective Tissue Disease

2 Systemic Lupus Erythematosus s Undifferentiated Connective Tissue Disease
2 Drug-induced Lupus s Polymyositis or Dermatomyositis

o None

5. What was your MARITAL STATUS in July, 19912 (Please check one of the responses)

+ Single

z Married

s Living as married
1 Separated

« Divorced

s Widowed

6. What is your maximum adult height? feet inches

7. About how much did you weigh one year prior to July, 1991? Ibs.
( Note: if pregnant at that time, record your weight just prior to the pregnancy.

PLEASE CONTINUE ON OPPOSITE SIDE



8. Before July, 1991 were you ever told by a doctor that you have diabetes ?

+ NO 2 YES —1

before July, 19912

+ None

2 Diet

s Other

2 Don't know

Shots:

8a. How old were you when diabetes was diagnosed?

8b. Which of the following treatments were you receiving

« Insulin shots
s Both pills and shots

8c. If you had been using either pills or shots, how long before
July, 1991 had you been using them?

Pills: months years

<

9. How oid were you when you had your first menstrual period? (AGE in YEARS)

10. How many pregnancies have you had that resuited in ...

-~ ® & 0 o

.. any other outcome? Specify:

... a miscarriage ? (less than 20 weeks into the pregnancy)
... an ectopic (tubal) pregnancy?

... an induced abortion?

... a stillbith? (at least 20 weeks into the pregnancy)

... a single live birth?

... twins, triplets, or more (at least one bomn live)

.. never pregnant

PLEASE CONTINUE ON THE NEXT PAGE

years
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11. Which statement below best describes your menstrual periods in July of 19917 (Check one)

1 | was having my regular periods. 2 My periods had begun to stop.
« | was pregnant or nursing at that time. 3 My periods had stopped permanently.
s They had never started L J

. . |

11a. How old were you when your periods
stopped? years old

11b. Did they stop naturally?
2 YES + NO

11d. if NO, how did they stop?
{CHECK ONE ANSWER)

2 Hysterectomy
« Hormone therapy
1 Radiation therapy

s Other: specim_________

y

12. Before July, 1991 had one or bath of your ovaries been removed? {CHECK ONE)

+ No 2 Yes, one
? Don't Know | 1 Yes, both
+ Yes, but don't know if one or two
s Yes, partial removal

12a. How old were you at the time? years old.
(IF MORE THAN 1 EPISODE, ENTER AGE AT LAST)

13. Before July, 1991, had you ever used estrogens (such as Premarin), progesterone, (such as Provera),
or any female hormones other than for birth control? These could inciude vaginal creams,
suppositories, pills, injections, or skin patches.

1NO 2 YES

14. in July, 1991 what best describes your use of oral contraceptives or birth control pills?

1 Never Used 1 Current Use
2 Past Use

14a. If Yes, for how long had you used birth control pills
prior to July, 1991.
- months; years.

PLEASE CONTINUE ON OPPOSITE SIDE
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15. Have you ever had breast cancer? : NO 2 YES -/

15a. When were you first diagnosed with
breast cancer? / (month / year)

16. Have you ever had surgery of any type to your breasts?

1NO

:YES —

16a. How old were you when you first had breast surgery? years oid.

16b. What was the date of that breast surgery? / (month / year)

16c. What was the purpose of that breast surgery?

1 INcrease breast size

2 DEcrease breast size

3 Change breast shape

« To have one breast removed

s To have both breasts removed

s Don't know

s Another reason, (PLEASE SPECIFY)

If the purpose was to Increase size or Change breast shape please continue
with question 16d. Otherwise skip to question 17.

16d. Which procedure was used? (PLEASE CHECK ONE OF THE FOLLOWING)

1 Sealed implant containing silicone

z An implant into which silicone was injected
3 Silicone injected directly into the breast

s Uncertain

s Another procedure (PLEASE SPECIFY)

16e. Were there any complications during or after the procedure,
such as leaking? ( PLEASE CHECK ONE OF THE ANSWERS BELOW )

1 NO 2 YES, there was leaking
1 YES, another problem (SPECIFY):

PLEASE CONTINUE ON THE NEXT PAGE
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17. Have you ever had breast implants?

+NO 2 YES —j

STUDY ID: 90100

17b. What type of impiant were they?

1 Silicone
2 Saline
9 Other, (PLEASE SPECIFY)

+ INcrease breast size
+ Breast reconstruction
3 Change breast shape

they were first inserted?
+NO z YES

purpose
If YES please specify:

17a. What was the date they were first placed? / (month/year)

17c. What was the reason for having breast implants placed?

s Other reason, (PLEASE SPECIFY)

17d. Have you had any other surgery related to breast implants since

mon_yr.

4

18. Before July, 1991 had you ever used any type of hair dye?

1 NO : YES
18a. If Yes, please fill in the chart below answering the following questions

a. What Brand/Type(s) of hair coloring did you use?

b. How oid were you when you First Used it?
¢. How old were you when you Last Used it?

d. How many Times per Year did you use it?

e. How Many Minutes did you leave it on to “work"?
f. What Color were you trying to achieve?

Brand or
Type

Age First Used

Age Last Used

Times used
per year

How Long (in
minutes)

Color trying to
achieve

PLEASE CONTINUE ON THE OPPOSITE SIDE
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19. What were your three main occupations since you were 18 years old and prior to July, 1991?

INDUSTRY (What did your company make or do?) Job Title Years Employed

a. from: to:
b. from: to:
c. from: to:

20. What was your occupation during July, 1991?

Industry. Job Title or Position

21. What race do you consider yourself? (Please check one):
+ White
2 Black
3 Native American / Eskimo
« Asian
s Hispanic
7 Refused
s Other
s Don't Know

22. What is the highest level you attended in school? (Please check one):
+ Grade school
2 High school
3 Technical school
« College
s Graduate school
a Other
s Don't Know

22a. How many years did you complete at that level? years.

23. What was your combined family income in July, 19917 (Please check one):
1less than $15,000
2 $15,000 to $30,000
3 $30,000 to $45,000
« more than $45,000

Thank you for completing this questionnaire. Please retum it with a copy of the signed consent form in the
stamped, self-addressed envelope provided. if you would like a journal reprint of this research study when

it is published, please check this box.



William Baldwin Teel

University of Washington

1997

Education

University of Michigan, Ann Arbor, Michigan  B.S. 1977 Mathematics
University of Michigan, Ann Arbor, Michigan M.S. 1980 Computer Science
University of Washington, Seattle, Washington Ph.D. 1997  Epidemiology

Experience

Ph.D. Candidate, Dept. of Epidemiology, University of Washington, Seattle,
Washington. 10/90 to 7/97.

Taught Computer Concepts and Skills for Epidemiologists, a two credit course winter
term 1991. Interested in disease model simulation, and neuroepidemiology, Attended
week-long course at University of Minnesota on micro-population disease simulation.
Research assistant on cardiovascular case-control study. Currently working on a meta-
analysis of aspirin migraine prophylaxis and writing a graphical simuiation of a classic
migraine visual prodrome with scintillating scotomata. Dissertation: A Population-Based
Case-Control Study of Risk factor for Connective Tissue Diseases. Have taken all
required epidemiology and biostatistics courses as well as a Design of Clinical Trials
course, Health Services Research Methods, Exposure Measurement, and Infectious
Disease Epidemiology. Attended Summer New England Epidemiology Institute at Tufts
during summer 1990. Wrote Frequency matching program (C++, ~2400 lines of code)
for controls in RFCTD study. Wrote Hytime used to prepare Egret input for analysis of
multiple exposure cohort studies. (C++, ~3200 lines of code).

Staff Software Engineer, Intel Development Operation, Hilisboro, Oregon. 5/86 to
5/90.

Wrote Macrosimulator for the iWarp systolic array processor, used to verify hardware
design, and develop software. Capable of simulating 20 cells in muitiple topologies
(Mainsail,~ 35,000 lines of code). Wrote memory allocation module for the kernel
software. Wrote programmers manual for the simulator.

Senior Software Engineer, Intel Scientific Computers, Beaverton, Oregon. 1/86 to
5/86.

Responsible for benchmarking LISP on hypercube and 286. Wrote a string search demo
in LISP for AAAI show. Wrote short note on results.
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Manager, Architectural and Logic Design CAD, Intel Corp., Hilisboro, Oregon. 9/83
to 1/86.

Built a team of 10 CAD engineers from ground zero. Coordinated development of
Architectural tools, the microcode workbench, switch-level simulation tools, and PLA
workbench tools. Designed ADSLIB, a software engineering source algorithm reuse
librarian tool. Rewrote part of the PGS parser generator and obtained a 2x performance
improvement. Participated in review of the DOD VHDL program.

President, Sisyphean Endeavors, Lake Oswego, Oregon. 1/83 to 10/90.

Designed a 2 megabyte RAM/disk-emulation board with EDC and error logging for
IEEE-696 bus. Responsible for design, simulation, prototype and component
purchasing. Designed and built a passive solar super-insulated home.

Senior Engineer, Logic Design CAD, Intel Corp., Hillsboro, Oregon. 5/81 to 9/83.
Created a PLA design and implementation workbench. The PLA workbench contained a
complete set of tools for physical layout generation, folding, design validation and logic
design including LOGMIN, an interactive program to automate the capture, generation,
minimization and translation of finite state machines and combinatorial logic to PLAs.
Project leader for PLA workbench tools. Designed Applicon 860 schematic package,
netlister and 870 to 860 schematic database translator. Wrote a graphical FSM capture
package. Wrote a hierarchical schematic netlist to MOSSIM netlist translator. Evaluated
ZYCAD and YORKTOWN logic simulation engines.

Research/Teaching Assistant, University of Michigan, Ann Arbor, Michigan. 9/80
to 5/81.

Wrote translator from CIF to format for plotter and electron beam mask machine.
Designed part of a waveform generator IC. Project coordinator for VLSI design course.
Responsible for final chip frame, coordinating 16 designers and interfacing with the
fabrication facility. Wrote a PLA layout generator and also taught a section of a data
structures course. Wrote a graphical program for conversion of layout database into
Cyto-computer format.

Firmware Design Engineer, Bell Northern Research, Inc., Ann Arbor, Michigan.
7/78 to 9/80.

Designed firmware and part of hardware for intelligent floppy disk controller. Developed
communication firmware for CoaxYRS232 printer. Designed package to emulate IBM
SNA SCS mode for printers. Redesigned SDLC, BSC and remote station adapter
firmware. Maintained all physical layer communication firmware.

Systems Engineer, Vega Servo-Control, Troy, Michigan. 6/77 to 6/78.

Designed a DNC communication system utilizing an Eclipse C330 to service 32 Nova-2
computers and a Gerber drafting machine. Wrote firmware for a Z80 floppy disk
controller. Wrote translator for CL-data to Gerber drafting format. Developed application
and diagnostic programs for the Vega [li-G machine tool controller.
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PROGRAMMING LANGUAGES: C, C~, AWK, COMMON LISP, MAINSAIL, ALGOL,
BCPL, PL/1, FORTRAN.

OPERATING SYSTEMS: WIin/NT, UNIX, MS-DOS/WIN, NeXTSTEP, VAX/VMS,
IBM/UTS/CMS, RDOS, MTS, CP/M.

STATISTICAL PACKAGES: Stata, S°, EGRET, BMDP, LISP-STAT, SAS, SPSS.

MATHEMATICAL PACKAGES: MATHEMATICA, MACSYMA, MATLAB.
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