





ABSTRACT
Background/Objective: Systemic sclerosis is a severe autoimmune disease with unknown etiology and affects women three times more than men. It has been widely accepted that several environmental risk factors, especially for silica, are considered as potential triggers of SSc. A newly developed survey has been distributed among Pittsburgh SSc patients for better assessing the risk of occupational exposure. A Semi-quantitative method was utilized to evaluate the feasibility of the survey, and to further explore the association of occupational silica, chemical/solvent/others exposure and other pathways behind the unbalanced disease prevalence between gender.
Method: Raw data entry, categorization of parameters and calculation of semi-quantitative exposure scores were conducted using Excel. Analysis of descriptive and additional information was conducted case by case to evaluate the feasibility of the hybrid survey. Chi-square and fisher-exact tests of silica and chemical/solvents/others exposure were conducted to compare the different exposure patterns between male and female.
Results: There were 252 participants with complete checklist information and 11 participants had missing information. Although a total of 51 (34 females and 17 males) participants were self-identified as having occupational silica exposure, only 27 of them were classified as likely exposed to moderate or high occupational silica. In total, there were 6 participants who failed to identify themselves as occupational exposed, for an overall false negative rate of 3%. Significant difference were noted among silica exposure and non-exposure groups among males, and both male and females revealed remarkable differences in silica exposure intensity groups. Self-reported chemical/solvents and others exposures were significantly different by gender, with males   more likely to be influenced by multiple exposure substances. Further detailed information is required for further second-hand exposure and GIS analysis.
Conclusion: The hybrid questionnaire and semi-quantitative method revealed higher sensitivity of occupational silica exposure than the preliminary SSc cohort study, and significantly improved the response rate especially for chemical/solvent/others exposure. The accurate and uniform evaluating methods targeting manufacturing processes and products are essential in further research of SSc etiology. The awareness of the risk of personal occupation is of public health importance and can help reduce the possibility of being in contact with susceptible substances and should also be an emphasis in SSc prevention to further public health policy
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1.0  Introduction

1.1 Systemic Sclerosis
Systemic sclerosis (SSc) is a multisystem autoimmune disease whose pathogenesis is characterized by excessive fibrosis,, vascular injury and immune system activation. Wollheim, 2005()
. While the hallmark of the disease is fibrosis of the skin, but the more serious complications occur when the disease affects the internal organs including the gastrointestinal (GI) tract, lungs, heart and kidney Le Roy, 1988()
. Etiology of SSc remains unclear. Previous studies have suggested that various genetic factors may be involved including HLA alleles/non-HLA polymorphisms, and chromosomal abnormalities Chairta, Nicolaou, & Christodoulou, 2017()
.

1.2 Epidemiology and significance of SSc
SSc affects women 3-5 times more than men McCormic, Khuder, Aryal, Ames, & Khuder, 2010()
, and some studies have shown remarkably high ratios up to 9:1 Nashid, Khanna, & Furst, 2011()
. Although little is known about the genetic mechanisms underlying the gender difference in SSc prevalence, several theories have been established targeting fetal cell microchimerism Artlett et al., 2002


( ADDIN EN.CITE ; Artlett, Smith, & Jimenez, 1998; Johnson et al., 2001)
, CD 40L and X chromosome Lian et al., 2012()
 and sex hormones Arnaud et al., 2017()
. Almost all age groups could develop SSc, ranging from childhood (4 to 5 years) to elderly (≥70 years). With peak onset between 30 and 50 years Manno, Wigley, Gelber, & Hummers, 2011(; Martini et al., 2006)
. Ethnicity is also suggested to be a potential risk factor of SSc. African Americans tend to have more severe disease and earlier onset than Caucasians Blanco et al., 2014(; Ramos, Silver, & Feghali-Bostwick, 2015)
. A retrospective cohort study in Michigan Laing et al., 1997()
 reported lower mean age at diagnosis (44.5 years vs 51.5 years) and significant reduced age-adjusted survival rate among African American women with scleroderma. A twenty-year cohort study in Pennsylvania also found highest incidence of SSc among black women (21.2 per million) and slightly higher female-to-male incidence ratio during childhood years (15 to 44 years) Steen et al., 1997()
. 

1.2.1 Incidence and prevalence 

Incidence and prevalence of SSc varies considerably by geographic location, population studied, definition of disease and diagnostic methods Mayes et al., 2003()
. The US has consistently reported the highest incidence and prevalence.  Among the areas out of the US, studies in Greece from 1981 to 2002 Alamanos et al., 2005()
 and Northwestern Spain from 1988 to 2006 Arias-Nuñez et al., 2008()
 revealed a prevalence range from 154 to 277 per million population and an incidence range from 11 cases to 23 cases per million population. A nationwide population study in Taiwan reported the prevalence of SSc to be 56.3 cases per million population and the incidence to be 10.9 cases per million population during 2002 to 2007 Kuo et al., 2011()
. 
In the US studies, the prevalence of SSc varies from 100 to 300 cases per million population among general population Chifflot, Fautrel, Sordet, Chatelus, & Sibilia, 2008()
. A large survey of SSc cases conducted in the period 1989 to 1991 in the Detroit area revealed a prevalence of 242 cases per million adults Mayes et al., 2003()
. A study in Quebec Canada based on the physician billing and hospitalization databases indicated that the SSc prevalence was examined to be as high as 443 cases in the year 2003 Brassard, Lowe, Bernatsky, Kezouh, & Suissa, 2009()
. The overall incidence is around 18 to 20 per million populations and has tended to increase over the last 60 years, but the increasing trend was suggested due to the improvement in case detection and the variability in study methodology and designs Chifflot et al., 2008(; Mayes et al., 2003)
. 

1.2.2 Mortality, economic costs and manifestation
SSc has the highest case specific mortality among connective tissue diseases Bryan, Howard, Brennan, Black, & Silman, 1996()
. Crude mortality per year for SSc patients is 2.6% for females and 3.9% for males per year, and standardized mortality ratio of 4.6 for female and 3.6 for male in a UK retrospective inception cohort study Bryan et al., 1996()
. Meta-analysis of cohort studies from multiple medical centers in the United States, Europe, and Japan reported standardized mortality ratios ranged between 1.5 and 7.2 comparing with expected deaths. Ioannidis et al., 2005()
. 
Even though the survival rate of SSc has improved over the past three decades Steen & Medsger, 2007()
, there is still no effective pharmacological therapy specifically targeting SSc other than disease-modifying and symptomatic treatments Nihtyanova, Ong, & Denton, 2014()
, and the patient could only be treated with rehabilitation to prevent and reduce local disability Del Rosso & Maddali-Bongi, 2016()
. The main economic burden has been due to hospitalizations and early retirement due to work disability Chevreul, Brigham, Michel, Rault, & Network, 2015()
. SSc is also suggested to be one of the most severe chronic dermatologic diseases in terms of reduced quality of life Bretterklieber, Painsi, Avian, Wutte, & Aberer, 2014()
. A recent European study evaluated the economic burden and the health-related quality of life (HRQOL) among SSc patients concluded that SSc patients incur considerable average annual costs ranged from $ 4983 to $ 33,315 by country, and experience substantial deterioration in HRQOL López-Bastida, Oliva-Moreno, Linertová, & Serrano-Aguilar, 2016()
. Data from studies in Canada Bernatsky et al., 2009()
 and the US Wilson, 1997()
 corroborate the European studies. 

The manifestations of SSc including Raynaud’s Phenomenon, musculoskeletal symptoms (arthralgia, arthritis, flexion contractures, stiffness, proximal muscle weakness and tendon sheath involvement), pulmonary manifestations (interstitial lung disease, pulmonary hypertension, pleuritis and pleural effusion, and aspiration pneumonia), renal failure, gastrointestinal (gastroesophageal reflux, dysphagia and heartburn) and cardiac disease (pericarditis and myocardial fibrosis) Aithala, Alex, & Danda, 2017


( ADDIN EN.CITE ; Randone, Guiducci, & Cerinic, 2008; Savarino et al., 2013)
. In the US, interstitial lung disease (ILD) and pulmonary hypertension (PH) are the most life-threatening complications of SSc patients over the past 30 years Steen & Medsger, 2007()
. This has also been supported internationally, where SSc related causes of death data from 1990 to 2009 in Spain were collected. With an overall mortality rate average of 66%, PH represented the leading cause of death throughout this period Rubio-Rivas, Moreno, & Corbella, 2017()
. 

1.3 Risk factors

1.3.1 Genetic factors

Genetic risk factors seem to have modest influence on SSc. Since the year 2010, 45 genetic regions are currently suggested to be associated with SSc, and 15 of them have compelling genome-wide significance level based on multiple genome-wide association study (GWAS) and genotyping array of immune loci study results Ramos, Shedlock, & Langefeld, 2015()
. However, a large percentage of the SSc associated loci identified tend to be shared with one or more other autoimmune diseases including rheumatoid arthritis, primary biliary cirrhosis, and especially with systemic lupus erythematosus. Bossini-Castillo, López-Isac, Mayes, & Martín, 2015()
. In twin studies, low overall concordance of SSc in monozygotic twins (4.2%) compared to dizygotic twins (5.6%). Feghali‐Bostwick, Medsger, & Wright, 2003()
. SSc also demonstrated the lowest overall heritability score (0.008) among genetic heritability estimates of specific autoimmune diseases Selmi, Lu, & Humble, 2012()
. 
In general, autoimmune diseases affect more women than men Eaton, Rose, Kalaydjian, Pedersen, & Mortensen, 2007()
. The strongest gender differences were observed in Sjogren’s syndrome, SLE, autoimmune thyroid disease and scleroderma, followed by moderate gender bias detected in rheumatoid arthritis, multiple sclerosis, and myasthenia gravis Whitacre, 2001()
. Just like SSc, lupus erythematosus is also a female predominant (9:1) auto-immune disease with unknown etiology. The influence of sex hormones (estrogens, androgens, and differential sex hormone receptor-mediated events), X-chromosomes, feta-maternal chimeric and gut microbiota have been proved to be potential simulators of autoimmunity, and the environmental exposure (chemicals, silica, smoking and others) was considered to trigger the cells to become activated among genetically susceptible individuals Bruce et al., 2014()
. To explain gender differences in SSc, modern genetic studies focused in possible risk factors including sex hormones, X-chromosome and fetal-maternal chimeric. However, to date, the effects of sex hormones such as estrogens in SSc have been scarcely explored. A few studies suggested abnormal sex hormones level play a role in SSc pathogenesis, but additional studies with larger sample sizes are still required for a decisive conclusion Giovannetti et al., 2013(; Mirone, Barini, & Barini, 2006)
. A recent study about X-chromosome related CD40L demethylation suggested significantly higher CD40L expression observed in female SSc patients than controls, but no difference was observed between male patients and controls Lian et al., 2012()
. Fetal-maternal chimeric is another popular theory regarding female patients and pregnancy, but there is still a lack of evidence to explain the disease existence in children, men and nulliparous women Artlett, Cox, & Jimenez, 2000


( ADDIN EN.CITE ; Artlett et al., 2002; Johnson et al., 2001)
. Although these theories have helped us better understand the potential contribution of SSc, they do not fully explain the pathogenesis of the significant gender differences. 
Since the current large-scale genetic studies are unable to fully explain the genetic etiology, disease pathogenesis and gender differences of SSc, the role for epigenetic effects of SSc is now beginning to be emphasized, a growing interest in environmental factors contributing to autoimmune disease emerged reflected by remarkably increasing articles since the year 1997 Selmi et al., 2012()
. It is now widely believed that there is substantial genetic involvement and environmental triggering interaction in the contribution of SSc susceptibility. Studies have shown that SSc has been associated with exposures to substances in the environment, either through occupational or non-occupational exposures Garabrant et al., 2003(; C. G. Parks et al., 2014)
. Prior studies also reported geographic clustering of SSc cases Englert et al., 2005(; Thompson & Pope, 2002)
 illustrating the probable spatial distribution of environmental influential factors. However, the high female to male ratio argues against heavy occupational exposure and may indicate gene environmental interaction with some unknown exposure.
1.3.2 Environmental factors and occupational exposure to silica

Multiple environmental agents including silica/silica dust, vinyl chloride, benzene, toluene, epoxy resins, heavy metal, mercury and drugs are considered to increase the risk of scleroderma occurrence I Marie et al., 2014(; Xhaferi & Lamaj)
. One study has suggested that exposed patients seem to develop more severe forms of SSc, especially diffuse cutaneous SSc, severe microangiopathy, and ILD Isabelle Marie et al., 2015()
. Among those environmental substances, silica and solvents exposure have the strongest known correlation with susceptibility to SSc as well as multiple systemic autoimmune diseases, and tend to have the highest possibility to be the environmental trigger of SSc Miller et al., 2012(; Pollard, 2016)
.  
Severity of occupational exposure is variable, with greater severity demonstrated for occupational exposure to silica dust among special populations. Raising great public concern, this has been especially true for men with construction-related occupations. Crystalline silica has been widely utilized in many industries such as sandblasting, rock drilling, cement manufacturing, clay and glass pottery, abrasives and many other construction activities, creating a remarkably high risk of exposure to silica dust among construction workers in the US Safety & Administration, 2004()
. While the majority of genetic and biological studies about SSc were conducted in female populations, most occupational exposure studies were focused in males due to the predominant higher male workers in the industrial and constructional areas. In the year 2009, at least 1.7 million US workers were estimated to be exposed to respirable crystalline silica McCormic et al., 2010()
. The overall average personal occupational airborne crystalline silica dust exposure levels among US workers evaluated demonstrated an exceeding value compared with applicable American Conference of Governmental Industrial Hygienists threshold limit value (0.77 mg/m3 vs 0.05 mg/m3), and around 3.6% of the sampled workers were estimated as overexposed Yassin, Yebesi, & Tingle, 2005()
. 
Multiple environmental risk factor studies were conducted focusing on the relationship between gender and occupational exposure to silica dust among SSc patients given the fact that majority of the construction workers exposed were males. A relatively higher risk of SSc was found in male (3.02) than female (1.03) with significant heterogeneity from a meta-analysis of occupational silica exposure studies published between 1967 and 2007 McCormic et al., 2010()
. High risk ratio was also detected to be unbalanced for males (3.06) compared with females (2.10) by a mixed effect model in another recent meta-analysis of correlation between SSc and occupational silica exposure Rubio-Rivas et al., 2017()
. 
Similarly, in the preliminary University of Pittsburgh SSc cohort study Stevens BE., 2015()
, information on incident cases presenting to the University of Pittsburgh Scleroderma Center recruited and diagnosed (n=746) between January 1, 2000 and December 31, 2014 was analyzed for exposure and disease phenotypes. In total, 135 (18%) SSc affected individuals self-reported occupational exposure data (categorized as none, solvent, silica/dust, other exposure, or ≥ 2 categories). Associations between exposure status and disease phenotypes (cutaneous subtype, serum autoantibody and pulmonary involvement) were evaluated. Although 78% patients recruited were female, more males (n=24) than females (n=14) reported an occupational exposure to silica No difference was found among exposed and unexposed groups in age, race, cutaneous subtype or serum autoantibodies. A significant association was detected between any occupational exposures and the phenotypic complications of SSc-ILD, while an increased frequency of SSc-ILD was found in correlation with either silica or solvent occupational exposure in the sub analysis. 
Tobacco smoking is a major confounder in SSc studies and has been linked to the development of multiple auto-immune diseases including SLE, RA and multiple sclerosis (MS) Costenbader & Karlson, 2006(; Miller et al., 2012)
. The primary effect of smoking not only interacts with genetic factors that increase the risk of the diseases, but also affects the severity and outcome of those auto-immune diseases Harel-Meir, Sherer, & Shoenfeld, 2007()
. However, smoking is not considered to be a risk factor of SSc disease development but proved to be associated with SSc-related disease severity Chaudhary et al., 2011()
. Negative effects of cigarette smoking on vascular, gastrointestinal and respiratory outcomes in SSc patients have been determined Harrison, Silman, Hider, & Herrick, 2002(; Hudson et al., 2011)
. 
1.4 methodological weakness of existing work 
Among most of the previous studies, more females were recruited in studies concordant with the unbalanced gender difference in disease prevalence. However, few females were exposed to occupational silica dust; this discordance revealed that the occupational silica exposure hypothesis, where more females are affected but the association between exposure and disease is seen more strongly in males remains unanswered. This restriction behind the heterogeneity in the meta-analysis might due to differences in study designs, population and geographic locations, ungeneralizable evaluation criteria and environmental exposure assessment methodology McCormic et al., 2010()
. Further limiting this type of research is the lack of established animal models illustrating silica exposure pathway in humans to illustrate how much evidence is necessary or sufficient to define as a risk factor responsible for the development of the disease Pollard, 2016()
. A majority of occupational exposure studies established the methodology of data collection varied by personal and telephone interviews Diot et al., 2002


( ADDIN EN.CITE ; Freire et al., 2015; Maître et al., 2004; Rocha et al., 2016)
 and questionnaires I Marie et al., 2017(; Silman & Jones, 1992)
, classification of exposure based on job registries and occupational coding of job titles Blanc, Järvholm, & Torén, 2015(; Sadhra et al., 2016)
. Most of the data collected were required to be validated and quantified by expert committee case by case I Marie et al., 2014


( ADDIN EN.CITE ; Isabelle Marie et al., 2015)
, which could be time-consuming and laborious. 

In the preliminary Pittsburgh SSc cohort study, more males than females were detected in the silica exposure group. Given remarkably more females were recruited in the study, the relationship between gender heterogeneity among SSc patients and occupational silica exposure remains unanswered. As the generally used methods were easily influenced by recall bias and exposure misclassification, an occupational description questionnaire method was developed utilizing and expanding upon a brief self-administered questionnaire in assessing occupational silica exposure in autoimmune disease (rheumatoid arthritis), as well as non-autoimmune entities (osteoarthritis and fibromyalgia) (CG Parks, 2006). This study was conducted to evaluate the feasibility of using this questionnaire in a population of SSc patients. The accuracy of the responses was evaluated and scored by an expert and demonstrated a high sensitivity and specificity in the assessment of occupational silica exposure. Additionally, the semi-quantitative method has been widely used in assessing multiple inhalation exposures Boffetta et al., 2003


( ADDIN EN.CITE ; Ekpanyaskul et al., 2015; Vermeulen, Stewart, & Kromhout, 2002)
, as well as some of the occupational silica and solvent exposure in SSc patients Diot et al., 2002


( ADDIN EN.CITE ; I Marie et al., 2014)
, which described a relatively more uniform evaluation criteria. The combination of those improved methods would provide us a more feasible assessment methodology in occupational silica exposure assessment.
1.5 PUBLIC HEALTH SIGNIFICANCE
Systemic sclerosis is a severe autoimmune disease with unknown etiology and affects women three times than men. SSc causes high mortality and morbidity worldwide, but there still no effective pharmacological therapy other than symptomatic treatments. The incidence and prevalence of SSc varied significantly by populations and studies, and the situation is more severe in the US than other regions. There are very few risk factors for this disease and low heritability which begs the question if there is a gene environmental interaction and or unknown risk factors which should be explored. Similar with SLE, sex hormones, X-chromosome and feta-maternal chimeric have been suggested to be strongly related with gender differences in SSc. Smoking is another potential risk factor associated with multiple auto-immune diseases that affects males more frequently than females. 
Occupational exposure to silica is widely considered as a trigger of SSc but the assessment of occupational silica exposure varied by study designs. Most of the studies utilized personal interview, telephone interview and non-uniformly designed questionnaires in data collection, and evaluation was conducted by selected epidemiologist committees or based on job registries and occupational coding of job titles, which might easily introduce exposure misclassification. In the previous Pittsburgh SSc cohort, occupational silica exposure was simply evaluated by self-reported occupational exposure categorizations including none, solvent, silica/dust, other exposure, or ≥ 2 categories, self-reported bias could be influential in accurately assessing occupational silica exposure status. The recently established occupational description questionnaire method represented a more feasible ability in silica exposure evaluation of multiple auto-immune diseases. We believed that the checklist and short description questionnaire in combination of the semi-quantitative method would be a more efficient and feasible alternative of previous assessment methods, and a better method to evaluate occupational silica exposure and its association with SSc. We will also detect gender differences and its potential association with other risk factors including solvents/chemical/others exposure, environmental exposure and second hand exposure to explore the probable causes result in the dramatic quantity variance between male and female. Including SSc, autoimmune diseases as a group has the highest prevalence in the US, and among the diseases with the highest mortality especially for young and middle-aged women Cooper & Stroehla, 2003()
. Exploring the potential risk factors and causality of gender differences in SSc could also contribute to better understanding on other auto-immune diseases, improve people’s awareness of potential risk factors, and help in the development of further public health policy and strategies.

1.6 Objective
The main objective for this essay is to evaluate the feasibility of assessing silica exposure by self-administered questionnaire and expert review among SSc patients recruited from the University of Pittsburgh SSc Cohort. Also, we will further examine associations between other exposure substances (solvents, organic compounds, heavy metals, etc.) or other possible pathways (environmental and second hand exposures) among SSc patients and between genders.

2.0  Methods
2.1 Study population and study design
In total of 263 self-administered questionnaires were collected from SSc patients recruited from University of Pittsburgh SSc Cohort study. The population of SSc cohort enrolled between 1995-2015 (N=1243) was 81% female, 89% Caucasian, average an age was 54 years and 58% never used tobacco. Surveys were either returned from patients by mail or obtained directly from clinics. This questionnaire C. Parks & Cooper, 2006()
 divides occupational silica exposure into 10 categories (Appendix A), and requests for extra information including occupation description, solvents and other occupational exposures, residential history, and cohabitant exposure information. 

This study was designed to evaluate the feasibility of assessing occupational silica exposure by self-administered questionnaire combining with semi-quantitative exposure assessment method. Raw survey data was input in the database constructed into categories including silica exposure types, age, duration, hours per week, occupation description, chemical/solvent/others exposure (positive or negative) and extra information for each participant. Occupation description was utilized for defining the accuracy of silica exposure type associated with each occupation belongs to. Combining silica exposure types and occupation description, semi-quantitative assessment parameters were defined by: 1) exposure probability (none exposure: 0, possible: 0.25, probable: 0.75 and definite: 1, which were defined by occupation description), 2) exposure frequency (<10%: 0.05, 10% - 50%: 0.3 and ≥50%: 0.75, which were defined by length of time worked daily), 3) exposure intensity (level 0-4, range from none exposure to highest level, defined by OSHA published silica occupational exposure reports) and 4) exposure duration, which is the time period between the date of occupation exposure to silica and the date of first SSc symptoms appeared, calculated by the age of starting the occupation, date of birth and the date of the first symptoms appeared. Only the onset of disease symptoms happened after the start listed of the occupation would be the exposure counted as eligible to contributed to the total duration. If the date of starting work was later than the date of symptoms began, the duration of this participant was defined as zero. The final exposure score was calculated by probability × intensity × frequency × duration, and cumulative scores were summed from each exposure scores for participants exposed to silica for more than 1 occupation. The final evaluation of semi-quantitative assessment was categorized as low exposure to very high exposure depending on the range of final exposure scores.

Data entry, categorization of parameters and calculation of exposure score were completed using Excel. Categorization of final score was conducted based on 25% and 75% quantiles of the final score range. Statistical analysis of silica exposure assessment included: 1) distribution and descriptive statistics of silica exposure score; 2) association between gender and silica exposed and non-exposed participants; 3) association between gender among silica exposure groups (medium, high and very high); 4) association between gender and solvent/chemical/others exposure (exposed or not exposed by self-report), 5) association between gender with exposure to both silica and solvent/chemical/others and 6) other possible pathways (environmental exposure and second hand contact) derived from descriptive information. All analyses were conducted using SAS version 9.4 (SAS Institute, Cary NC). Comparison between exposure groups and gender were conducted using Chi-square test or Fisher’s exact test as appropriate. P value less than or equal to 0.05 was considered statistically significant. 
3.0  ResultS
3.1 Descriptive characteristics of study population

3.1.1 Self-administered survey and feasibility
Among the 263 surveys returned (overall response rate from mailing surveys: 34%, N=164), 228 were female and 30 are male (female: male is 7.6:1, 5 gender unknown). Smoking data was available for 254 participants, 55% (N=140) of them never used tobacco and 88% of them were female (N=224). A total of 62 participants were self-identified as having occupational silica exposure by checklist response (Figure 1), with 53.2% of the participants reported more than 2 exposure categories. Eleven individuals (~17.7%) with self-reported silica exposure were identified with missing data for either missing occupation start age or date of birth (n=7) or the intensity value of the occupation category was unable to be identified (n=3). One participant misidentified her husband’s occupation as her own on the checklist. This error was found based on the review of the descriptive information. 
Among those who self-identified with no occupational silica exposure, three women were possibly exposed to silica due to working together with their husband on the construction field (n=2) and helping with house building (n=1). Three participants self-identified as non-exposed but had a high possibility of occupational exposure to silica as railroad worker (n=1), firefighter (n=1) and concrete plant worker (n=1) based on the additional descriptive information they provided. For the participants with occupation exposure age later than symptom onset age, the exposure final score was defined as 0 (n=3). 

3.1.2 Occupational silica exposure 
By semi-quantitative evaluation, the final exposure score of the 51 participants with complete information (34 females and 17 males) was calculated (ranging from 0 to161.44), and four categories (low, median, high and very high) were identified based on the 25% and 75% quantiles of the final score data distribution. Relative low scores were identified among those who took a ceramics class as a hobby (scores range between 0.01 to 0.05), and high scores were derived from field construction workers conducting multiple tasks including sandblasting, grinding and cleaning manufacturing equipment (score range between 11.4 to 161.4). 

A total of 13 participants were categorized in the ‘low’ category (scores ranged from 0 to 0.32) which was rated as unexposed or low possibility of exposure to occupational silica, and the remaining categories (medium, high and very high) were evaluated as highly possible of exposure to silica in differing intensities. Detailed statistical analyses are summarized in Table 1. There was statistically significant difference in silica exposure status by gender, which among males the proportion of occupational silica exposure was significantly higher than females. There were no difference for females in the in the exposed vs non-exposed groups (N=21), but for males, there was a dramatic difference, demonstrating greater exposure (N=17) than non-exposure (N=3), p=0.01. Among participants identified as exposed to silica, among silica exposure groups (‘medium’, ‘high’ and ‘very high’) by gender, the p-value of 0.01 also illustrated a significant difference between gender and silica exposure intensity. Decreasing trend of exposure density was found among females by exposure groups (52.4%, 33.3% and 14.3%, respectively), while more males were categorized into ‘very high’ (52.9%) than ‘high’ (35.3%) or ‘medium’ (11.8%), revealed an opposite pattern comparing with females.
In sum, 252 participants with complete checklist information (263 surveys returned and 11 participants with missing checklist information), 10.7% (n=27) were classified as likely exposed to moderate or high occupational silica. In total of 6 participants are highly possible exposure to silica were unable to identify themselves as occupational exposure, revealed a false-negative rate of 2.99% among the total surveys. 
3.1.3 Other exposure evaluation
Association between self-reported chemical/solvents/others exposure (chemical solvents, organic compounds, heavy metal, radiation, etc.) by gender was evaluated by Chi-square tests (Table 1). Chemical exposure differed remarkably by gender, p=0.01. Many more females (N=109, 94.0%) reported chemical exposure than males (N=7, 2.8%), and based on the descriptive information, a large proportion of the females were exposed to general housekeeping solvents. The difference appeared to be more significant among participants who identified themselves as having both exposure types (self-reported silica exposure and chemical/solvents/others exposure). All 20 males reported to be exposed to both occupational silica and chemical/solvents/others, while 63% of females (n=26) reported with silica exposure without chemical/solvents/others exposure. As there is no control population we cannot assess whether the 45% ever smoking rate is higher that a suitable age matched control population.
Additionally, 17 women mentioned their husband or parents used to work in the occupations that were highly exposed to silica for a very long time (years to decades). Some mentioned they lived with their relatives who also had second hand exposure to silica for various intensity, however some did not describe whether they had direct contact or lived in the same place with their relatives. A total of 9 participants mentioned they lived in an area with possible silica exposure (close proximity to a steel mill, power plant, or grew up on the farm). 
4.0  Discussion

For evaluation of the feasibility of a newly developed survey and further assessment of the association of occupational silica and chemical/solvent/others exposure between genders among SSc patients recruited from Pittsburgh SSc cohort study, 263 returned surveys were assessed by hybrid questionnaires and semi-quantitative method. Surveys were evaluated compared to the preliminary SSc cohort study, and personal occupational silica exposure possibility were evaluated by final scores. Among the 252 participants with complete checklist information (11 participants with missing checklist information), 51 were self-identified as occupational silica exposure, while only 27 of them were assessed as moderately or highly exposure to occupational silica. In total of 255 participants reported chemical/solvent/others exposure, and 46 of them reported with combined exposure to silica and chemical/solvent/others.
Gender difference of exposure assessment was significant, revealing a remarkably higher proportion of males correctly identifying themselves as having occupational silica exposure, although more female than males reported occupational silica exposure. Different patterns existed between males and female in silica exposure categories ‘medium’, ‘high’ and ‘very high’. Also, significantly more female than males identified themselves as being exposed to chemical/solvent/others, and all males with silica exposure on other checklist were also reported to be exposed to chemical/solvents/others compared with 63% of the females reporting with both exposures.
4.1.1 Evaluation of the hybrid questionnaire
In the preliminary Pittsburgh SSc cohort study, self-reported questionnaire about occupational exposure was categorized by none, solvent, silica/dust, other exposure, or ≥ 2 categories, and checklist was represented in occupational titles (farmer, sales, craftsmen, operatives, service workers, etc.). No additional descriptive, relative and geographic information provided for further identification and analysis. Other than recall bias, misclassification might be a concern, as plenty of participants might be unaware of the specific substance or exposure pathway related with silica or solvents during their working process, and the intensity and duration of exposure also varied by job tasks, revealed a low sensitivity and feasibility in exposure evaluation. Assessment methods used in other studies in related fields were either personal interview, telephone interview, non-uniformly designed questionnaires with committee review and semi-quantitative evaluation of job registries and occupational coding of job titles. Although personal and telephone interview by experts might obtain more detailed occupational information, the evaluation criteria could be varied by experts in the study, and the interview process could also be time-consuming, laborious and needs to be conducted under a strict condition. Non-uniform questionnaires and occupational coding of jobs could introduce the same problem in the study, and the nature of job registries and job coding could further influence the validity of the study due to misclassification.
In our study, the improved survey is composed of a checklist with detailed tasks, substance and operations (concrete sandblasting, rock bricklayer, house construction, etc.) instead of job titles, the occupation start time, frequency, length of occupation lasts and the additional descriptive information questions (about manufacturing methods and products). Two more additional questions were asked about their relatives’ exposure information and other related information the individual was concerned about but was not included within the checklist. Semi-quantitative method was used in evaluating silica exposure scores based on the checklists and related time information, which took working time duration and exposure intensity into account. A total of 24 out of 62 participants with positive self-reported exposure were defined with no silica exposure or non-occupational silica exposure including 3 participants with invalid occupational exposure duration (onset of disease prior to and therefore not due to occupation). With 21 of them female, there was a high proportion of false-positives represented among females, and could be strongly influential in further evaluation of gender differences in silica exposure status among SSc patients. Additionally, based on the descriptive information, 6 participants self-identified as non-exposed to silica were subsequently identified as possible or probable exposures, indicating that descriptive information is necessary in evaluating cases missed in the checklist and for those who were unable to correctly identify their exposure status. 
The strength of the hybrid method (checklist plus descriptive information) revealed an improved feasibility in preventing possible false positives and a higher sensitivity in self-identification. The combination of subsequent semi-quantitative evaluating method provided a more uniform criterion in assessing the distribution of occupational silica exposure intensity among a specific SSc population. Also, it provided further information in improving survey design in this field and yielded specific research questions regarding second-hand exposure and environmental exposure to silica and chemical/solvent/others. Lastly, this is the first study evaluating occupational silica exposure duration based on the onset time of the disease symptoms instead of occupation start time. The exposure duration after onset of symptom would not be counted as valid exposure duration, and for those disease symptoms started before occupation start were identified as non-exposed. Comparing with previous studies, it was more reasonable and reliable to assess the real exposure period for SSc patients in our study.
However, multiple weakness still existed in the questionnaire and assessment method which need further improvement. Recall bias is still problematic in our study. Occupation-related age and frequency could be unclear to older participants with multiple occupations or with early and mixed start age. Seven out of eleven missing data were derived from missing occupation-related time or date of birth, made it less feasible to calculate the occupation exposure proportion by this method. Misclassification could be represented in result of surveys we analyzed. For some of the checklist categories we might not ask the right questions especially for women, given 50% of women might incorrectly evaluate their exposure based on the checklist. Specific category needs to be added, such as firefighter, railroad constructor and dental lab staff, and clearly stated, such as the categories 11 and 12, silica-related substances are required to be specified (ever contacting soil or dust) to distinguish answers between ‘lived/grew up on a farm’ and ‘picking and sorting tobacco leaves’. Based on descriptive information, other categories could also be improved to emphasis the silica-original tasks or products to help the participants understand what we are searching for and avoid ambiguous answers, such as ‘have you been done or ever helped your husband or family in these tasks’. Besides, several women identified themselves as occupational silica exposure based on part-time ceramic work (or as hobby) with remarkably low amount of silica exposure. Although they were evaluated as no exposure or non-occupational exposure in this study, short-term or low intensity exposure could still be a possible trigger of SSc. 
4.1.2 Association of occupational silica exposure with SSc between gender
Exposure to silica has proved to increase the risk of scleroderma occurrence and associated with severe forms of SSc Diot et al., 2002


( ADDIN EN.CITE ; I Marie et al., 2014; Isabelle Marie et al., 2015)
. An overall relatively higher risk of SSc was found in males than female based on previous studies in regardless of study design and population McCormic et al., 2010(; Rubio-Rivas et al., 2017)
. Also in the Pittsburgh SSc cohort study, significantly more males (n=31, 23% of total participants) reported silica exposure than female (n=14, 2.4% of total participants) but almost equal number of male and female reported solvent exposure (23 vs 25). Remarkably higher proportion of female (90.2%) identified themselves as having no exposure to either silica dust, solvents or others than males (60.7%), and the total response rate was 6.3% for silica dust and 6.7% for solvents. We had higher proportion of checklist responses of exposure to both silica (23.6%) and chemical/solvent/others (97%) comparing with previous Pittsburgh SSc cohort study, and slightly higher numbers of females (n=42) than males (n=20) reported silica exposure by self-identification. After semi-quantitative evaluation, 21 females and 17 males were identified as possible occupational silica exposure, still revealed a higher silica exposure proportion (9.2% for female and 56.7% for males in total participants) than previous study result Stevens BE., 2015()
. However, since our study was primary based on surveys returned by SSc patients enrolled in the SSc cohort, the results could potentially be biased by the proportion of patients who interested in the study. 
Although with higher absolute number of females exposed to silica, the proportion or relative risk for female is still lower than males, which is consistent with most of the previous studies. However, our study represented a lower relative difference (6.15) comparing with previous result (9.53) between males and females, also with a lower absolute difference (3 vs 17). Additionally, different patterns were demonstrated between males and females. Based on the distribution of silica exposure groups, females were more likely to identify themselves as silica exposure and tended to have lower silica exposure scores, while for males most of the self-identification was proved to be valid and accompanied with significantly high exposure scores. 
One possible explanation about the decreased gender exposure difference is due to the improvement of survey and evaluation methods which significantly increased the sensitivity of the survey and the validity of evaluation criteria. Another possible reason might due to the nature of male SSc patients generally having higher mortality rates and early mortality age Ferri et al., 2002


( ADDIN EN.CITE ; Jacobsen, Halberg, & Ullman, 1998; Simeon et al., 2003)
, resulting in less males that responded to our survey due to early mortality (the first recruitment period of the preliminary study in the SSc cohort was 2000-2014). The occupation differences between male and female might be responsible for the distinct exposure patterns. Since a higher proportion of males than females worked in the industrial and constructional area, the evaluation method in this study has eliminated large number of participants with low silica exposure scores especially for females, leading to unbalanced exposure distribution.
4.1.3 Other related risk factors evaluation
Chemical/solvent/others exposure evaluation was more complex to analyze than silica exposure due to specific effective compounds in those chemicals and solvents have not yet been identified, and the exposure intensity was more difficult to evaluate. In our study, only self-reported chemical/solvent/others exposure was considered, and a significant larger number of females reported with chemical/solvent/others exposure (n=225) than males (n=30). Most of exposure among females was derived from regular house cleaning at low frequency (7 to 8 hours per week), which is very prevalent among the general female population, potentially resulting in bias in chemical/solvent/others exposure evaluation. Nevertheless, all males reported exposure to both silica and chemical/solvent/others while 63% of the females exposed to silica reported experience of chemical/solvent/other exposure. The combined exposure could possibly be one of the risk factors results in the more severe morbidity rate among males.
Smoking is a major confounder in many auto-immune diseases very similar with SSc such as SLE, RA and MS. Although no evidence is found currently suggesting a significant association between smoking and risk of SSc, smoking has been shown proved to affect the severity of SSc outcomes. The smoking rate (45%) of the population in this study was over two times higher than the current smoking prevalence in general population Control & Prevention, 2016()
.  Since no control group was available in this study, evaluation of risk of smoking should be followed up in the future case control studies. Also, additional clinical manifestations data are required to for our further analyze the potential impact of smoking in this cohort.
The additional descriptive questions provided us information to consider in further research. Seventeen women had mentioned possible second-hand exposure in which their husbands or parents were intensely exposed to silica from their occupations. Nine participants mentioned they lived in the area with possible silica exposure (proximity to a steel mill, power plant, or grew up on the farm), and several participants had noticed extremely high Scleroderma or cancer rate around the places they lived. However, it was difficult to evaluate the validity and intensity accurately based on open-ended questions since important details were generally missing from those answers. Thus, in further research, the additional descriptive questions about second hand exposure could be improved by adding detailed categories (how long have you been living with relatives, dermal or inhale contact, exposure intensity, etc.) to obtain appropriate information for analysis, and environmental exposure would be evaluated by our further GIS analysis.
In conclusion, the hybrid questionnaire and semi-quantitative method revealed higher sensitivity of occupational silica exposure than the preliminary SSc cohort study, and significantly improved the response rate especially for chemical/solvent/others exposure. Based on the results it appears to be a feasible method and an alternative data collection tool in evaluating occupational silica exposure among SSc patients, and could be uniformly used in various studies despite of population and methodology. Further improvement in the questionnaire should be focused in accuracy of exposure categories and more organized descriptive information questions. This study helps us better understand of possible reasons about unbalanced SSc prevalence between male and female patients. Rather than working titles, more accurate and uniform evaluating methods targeting manufacturing process and products were proved to be an essential concern in further research of SSc etiology. Since no effective treatment available currently for SSc, the awareness of the risk of personal occupation and reduce the possibility of contacting susceptible substances is of great public health importance and should also be an emphasis SSc prevention in further public health policy and strategies development.
Appendix A : Self-administered Questionnaire (silica exposure)

	Please think about your experience with each of these different jobs or tasks:
	Circle one:
	Please describe what you did and for any manufacturing, what products were made where you worked (write your answer below)
	How old were you when you started this type of job or work?
	How many years or months did you do this work?
	How many hours per week?

	1. Sandblasting (on any surface) or any abrasive blasting of stone or concrete; working in a foundry or metal mill
	Yes     No
	
	____years
	____years

____months
	_____ hours

	2. Working as a bricklayer or stone mason; other grinding, cutting, drilling, shaping, or polishing tile, cement, or rock
	Yes     No
	
	____years
	____years

____months
	_____ hours

	3. Any other abrasive grinding, drilling, cutting, shaping, or polishing or other materials (such as glass or metal)
	Yes     No
	
	____years
	____years

____months
	_____ hours

	4. Working in a rock quarry or any kind of mine; any other type of drilling or excavation of stone, gravel, sand, or dirt
	Yes     No
	
	____years
	____years

____months
	_____ hours

	5. Construction of homes, buildings, bridges, or roads; roofing; cleaning or other work on construction sites
	Yes     No
	
	____years
	____years

____months
	_____ hours

	6. Making cement, concrete, gypsum, plaster, rubber, plastics, or paints; or working in this kind of a factory
	Yes     No
	
	____years
	____years

____months
	_____ hours

	7. Making abrasive cleansers or powders, drugs, explosives, or cosmetics; or working in this kind of a factory
	Yes     No
	
	____years
	____years

____months
	_____ hours

	8. Making glass, tile, bricks, ceramics or pottery; or working in this kind of factory; sculpture or art with clay
	Yes     No
	
	____years
	____years

____months
	_____ hours

	9. Working on or near a tractor, planting seedlings, harvesting root crops (such as peanuts or potatoes)
	Yes     No
	
	____years
	____years

____months
	_____ hours

	10. Cleaning or sorting agricultural products (such as tobacco, peanuts, potatoes, or cucumbers)


	Yes     No
	
	____years
	____years

____months
	_____ hours


Appendix B : Tables and figures

[image: image1.png]silica exposure category

10

Self-reported exposure in each category

0 5 10 15 20 25 30

Number of self-reported exposure




Figure 1. Numbers of self-reported silica exposure in each category

Table 1. Statistical tests of silica and chemical/solvent/others exposure by gender
	
	Female

N (%)
	Male
N (%)
	P-value

	Occupational silica exposure 
	
	
	0.0115*

	Yes
	21 (55.26)
	17 (44.74)
	

	No
	21 (87.5)
	3 (12.5)
	

	Silica exposure category
	
	
	0.0115*

	Medium
	11 (84.62)
	2 (15.38)
	

	High
	7 (53.85)
	6 (46.15)
	

	Very High
	3 (25)
	9 (75)
	

	Self-reported Chemical/Solvent/ Others exposure
	
	
	0.0095**

	Yes
	109 (93.97)
	7 (2.75)
	

	No
	116 (45.49)
	23 (9.02)
	

	Both exposed to silica and chemical/ solvents/ others (self-reported)
	
	
	0.0012*

	Yes
	15 (100)
	0
	

	No
	26 (56.52)
	20 (43.48)
	


**Chi-square test
*Fisher’s exatc test
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Number of self-reported exposure

silica exposure category

Number of self-reported exposure

Self-reported exposure in each category

15
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6
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1



raw data

				Folder		ID		silica exposure		Age		Month		Hours per week		Description				chemical exposure		exposure type		exposure time				Other information		Other relative exposure

		1		Blue		4822		10		17		12		3, 4		I did clay pottery as a hobby				0				0						0

		2				1143		0								0				1				0						0

		3				1140		0								0				1				7/02- 5/98						Husband worked as operations manafer at WTI hazardous waste incerierator

																				0				8/98-2014						Husband plant manager pwered mental facity

																				0				0						Moved to sales in the same industry office remains in powered mental facility

																				0				0						parents heavy smoker, mother worked in various factories, father a truck driver

																				0				0						CPA visited numerous factories, Doing office work but located within the factories

		4				1271		0								0				1				9 months						plastic shrink wraping products

		5				1443		0								0				1		13, 14, 17, 18, 21		21*4*12mon*3				mimeograph		exposed to high amount of car exhaust

																								10*10*12mon*4hours				household cleaners

																								20*10*12mon*varied				oil and gas wells, round up, DDT from bug spray

		6				1436		0								0				1				0						0

		7		Purple		1575		11		14		51		40+		picking and sorting tobacco leaves				0				0						0

								12		14		51		40+		picking and sorting tobacco leaves				0				0						0

		8				1617		0								0				1				0						0

		9				1717		0								0				0				0						Dependent of military spouse

		10				1789		0								0				1				0						0

		11				1873		0								0				0										lived close to the steel mills

		12				1875		0								0				0				0						0

		13				1931		0								0				0				0						0

		14		Red		2404		0								0				1				24 months						Was in Infantry-spend tour in area's sprayed with agent orange

		15				2440		0								0				0				6 months						PA. NAT'L GUARD

		16				2466		0								0				0				0						0

		17				2478		0								0				1				32 years						Husband worked for pph, uniform co. for 7 years

		18		Yellow		2558		0								0				1				0						0

		19				2659		0								0				0				0						Mom work in a brisk yard when she was preganant with me

																														Lived by a rubber factory and a brick yard until 8 or 9 years old

		20				2679		3		18		10*12		40		used silica sand to separate stacks of dishes, ready them to be fired in kiln, a machine vibrated sand into stacks of clay dishes				0				0						0

								10		18		13*12		40

		21				2733		0								0				0				seperated in Oct, 2007						Ex-husband did construction mostly residentive some commercial throughout our marriage,

		22				2748		0								0				0				0						My farther was an officer in the military for 20+ years. He served as a Naval officer and was working an battle ship and submarines. He died of Mesothelioma on 2-1-10 as a result of this exposure to asbestos on these Navy vessles contaminated with asbestos.

																														I was exposesed to UV rays via tanning beds in the early 1980's

		23				2765		0								0				0										unrecognized

		24				2766		0								0				0				0						0

		25				2864		0								0				0										unrecognized

		26				2882		7		19		36		10 to 30		Summers 76/77/78 full time 79-1982 inspected road/ curvert construction-inspected/tested/ and fills incivexatoxi for methane				not sure										father worked for electrical for a film manufacture plant

		27				2894		0												1										exposure to histological chemicals

		28				2912		0												1										worked on farm 7 years, gas wells 6 months, worked in open piT mining for 9 years

		29				2952		0												0				40+						Husband worked in construction industry as electrician. Coal mines, power plants, collegedorms, churches and parking garages

		30				2990		0												0				0						0

		31				2994		0												1										Father worked at shipping polt Nuclear Power plant in Beaveo Co. PA

		32		3400		3050		0								0				0				0						0

		33				3072		7				off and on for 20+ years		not steady		Helped my dad remodel my house and other family members' home				1				0						My dad is always remodeling our homes and working on vehicles in the garage. He would do body work and mechanical work. We would all do these prosects together

		34				3128		0								0				1				0						Husband was port authority bus driver; Building was full of diesel fumes (at lunch)

		35				3138		0								0				1				0						My husband is a farmer working with tractors-planting etc.

		36				3151		0								0				1				unsure						My farther worked in textiles all my life; My mother worked in textiles, a peanut co. and worked at a paper factory

		37				3216		3		18		25*12		40		sandblasted new and rusted steel masnary				1				27+*12mon*40hours						have lived with a 1/4 miles of a coal fined power plant

								5		18		25*12		40		grind, fabricate polish steel and stainless

								8		29		29*12		40		clean cement trucks

								9		35		35*12		40		sandblasted and clean equipment from drug manufactory

		38				3221		0								0				1				20*12mon*40-80hours						Amonia and silica dust in powder hair lightners it always chocked me; everu one smoked when I was born.

						3266		3		25		1		2		did some sand blasting on a large 3 story brick building

								4		16		23*12		60		as an electrical contractor I worked with various materials				1		13, 14, 17, 19, 20		16*23*12mon*60hours				same as page 2		unrecognizable

								5		16		23*12		60		as an electrical contractor I worked with various materials

								7		16		23*13		61		electrician contractor licensed 38 years worked in the filed 20+ years

								8		16		23*14		62		worked with and around 7and 8 all those years

								9		24		12*12		3		also applies to page 3 questions

		39				3285		3		34		3*12		40		Purchasing department-buyer of supplies				0				not  sure						My mother was treated with radioctive iodine when I was 9 years old; I regularly treated (weekly from  12-30) by a dermatosist for acne. I remembered having a weighted nest placed on my chest while he left room, I think it violated rays

								4		37		7*12		40		purchasing department buyer of supplies

								5		46		3*12 off and on		7		Sustitute teacher-

								6		48		2*12 part time		25		Substitute teacher-manufacturing research teacher's assistant

								7		56		14*12		35		Substitute teacher-manufacturing research teacher's assistant

		40				3366		7		27		3*12		15		Assisted in building our current home

								11		10		12*12		20 seasonal		Grew up on a farm-assisted from age 10-22				1		4 jobs		45*12mon*1hours						farther farmer age 79 years old-all of his life--he also served as chemist in a soil and water testing laboratory for 2 years prior to begin teaching chemistry for 20 years

		41				3383		0								0				0				0						I have been a mother and housewife

		42				3389		0								0				0				0						No

		43		3400-3449		3440		0								0				0										We had a pool and the chemicals, especially the chlorine affected my eyes, some nausea.

		44				3433		5		missing		2		40		Grinding down boits				0				0						Rynods

		45		3450-3499		3465		0								0				1				20*12mon*40hours						My husband has worked as a costodian for the past 11 year and uses many chemicals for cleaning, etc.

																														Have lived in the same house also built in the 1950's

		46				3487		0								0				0				0						Husband worked in a steel mill asbestos was present

																				0				0						There are 3 other who lived near me who were also scleroderma patients. One died of complication while she was on a drug she was on while in a scleroderma study. She was 64.

																				0				0						Not sure of the other women cause of death. I have all the crest symptoms, but I am doing well

		47		3500-3549		3500		0								0				1				4*12mon*20h/week						0

		48				3531		3		42		2*12		10		I would chot blast, flasks to make molds				1		2 jobs		(35+39)*12mon*40h/week						When I worked in the foundry, I chipped sand out of flasks, sand had chemicals in it (to make the molds to pour fron in), to make it hard. I did it for 3 years.

																														Then I went to roll ship and turn rolls, shape them for machines. Did this for 4 years, 8-10 hours per week

		49				3544		0								0				0				0						0

		50		3550-3599		3558		0								0				1				35*12mon*2-3hour/week						father, brother worked in various jobs in steel production as child.

																								35 years span						Husband worked as analytical chemist working with chrome, tin,zinc. He also worked in environmental control which involved clean up of asbestos related material

																														lived most all of my childhood a few miles from a steel mill which emitted carbon emissions, graohite, particulate material.

																														A slag dump creating much dust-was a few blocks from my home. We also had a coal burning furnace. Moved our at age 22.

																														Many people around her died early, many women got various disease like autoinmmune hepatities and cancer

		51				3574		0								0				1				30*12mon						Husband worked as constructor on buildings, bridges construction sites.

		52		3600-3649		3604		0								0				1		2 jobs		(6+20)*12mon*1-2hour/week						0

		53		3650-3699		3685		0								0				0										0

		54		3700-3749		3710		7		43		6-7*12		3 or 4 varied		cleaned construction sites (homes); exposed to cleaning chemicals+chemicals in new carpeting				1				(6-7)*12mon*3-4hours/week						MY husband-much exposure to construction dust+chemicals than I-He works full-time in construction and for 25 years

																														we moved 4 times in 5 years period in band new houses so lived with chemicals from new carpeting for many years

		55		3750-3799		3793		0								0				0										0

		56		3800-3849		3816		3		12		8*12		40 summer time		worked in farms fixing all aspects of it. Remodeling, silos, feed room stuff.				1		3 jobs								Whole family have always been around farm or lived on farms

								4				1998-2000		40-60hours

								5

								7

								8

								11

								12

		57				3823		0								0				1		2		10years old*ongoing*12mon*5-6hours/week						son-degreasers, cleaning solvnets-2 years

																								13 yeaars old*17 years*40hours/week						husband-mines(security)-all electrical equipment and associated cleaners-29 years

		58				3842		0								0				1		2		16years old*4.8*12mon*25-40hours/week						I had my acrylic artificial nails put on when I was about 16 until my early 20s every 2-4 weeks. There were dust particles and odors where the nails were being put on exposing me to acrylic dust

		59		3850-3899		3858		0								0				0										0

		60				3874		0								0				0										0

		61				3877		0								0				1				36 years old*4*12mon*20hours/week						0

		62				3888		9		27		2.8*12		6		stripped paint in my new home				1				29 years*6mon*30hours/week						I believed I had acess to poisoned rape seed oil while in Spain. Use it once or twice

		63		3900-3949		3909		0								0				1				8*12mon						Husband worked on hughway&bridge construction for 30+ yeaaars. Also he was a concrete technician for many years

		64				3918		7		28		6		8		Build our home in 1977 to on as 6 months				1		3		6mon*8hours						Husband of 47 years worked in steel mills for first 20 years around abestos and blasting furnaces

								10		25		5*12		1		did ceramics several years 2 times week 1 h

		65				3920		5		30		5*12		20		metal ographic sample preperation				1		2		30 years old*20*12mon*40hours						I worked in a R&D facility for a company that made tungsten carbide and ceramic culting tools.

																														Early in my career I prepared these materials (tungsten, cobalt, whester reinforced silicon nitride) for microscopic examination

																														For the majority of my career (20 years) I did electron microscopy,, X-ray exposure was monitered by badge.

		66				3944		0								0				1				19year*1*12 mon*40hours						Husband worked in carbon palnt off and on one year

																														worked in a greenhouse-flower shop-chemicals can't remember dates

		67		3950-3999		3981		0								0				1				38 years*10*12mon*40hours						husband worked at steel mill from 1969-2001 and was raised on a farm from 1951-1972

		68		4000-4049		4010		0								0				1				18 years*2*12mon*400hours						husband worked in brake factory. He placed brake lining in the ovens and removed them.

																														Asbstos exposure for 12 years

																														I lived near a chiken farm where chiken manure was spread in the fields. 1980-1998

		69				4019		11		5		12*12		unsure		Grew up on a farm

								12				12*12		unsure		Grew up on a farm with potatoes, cumbers				1		2		20years*14*12mon*40+hours						O.R. nurse; surgical nurse

																														First husband worked in steel mill

																														Grew up within 5 miles atomic power plant but lived within 15 miles

		70		4050-4099		4054		0								0				0										deseased, filled by her husband

		71				4054		0								0				1

		72		4100-4149		4118		0								0				0										husband in concrete construction 1980's-85ish

																														husband worked fire brick manufacturing 1978ish-1981

		73				4126		0								0				0										stressful job in the hospital

		74				4135		0								0				1										0

		75				4141		0								0				0										father exposed to asbestos working in steel mill.

																														mother died of a rare form of mesothelioma from second hand exposure

																														I also helped launder my dad's work cloths, probably from age 8 or 9 until 1974

																														we lived closed to the mill, regularly exposed to red dust from furnance dscharges until 70's

																														exposed to white dust discharged from energy power plant just outside the town

		76		4150-4199		4167		5		20		18*12		40		grining and polishing mine heads				1				40years*2*12mon*40						worked around steel material furnances 1974 to 1976

								6		27		2*12		40		oiler on drilling rig on surface mine

		77				4168		0								0				1		2		43years*11*12mon*40hours						0

		78				4198		0								0				1				1 per week house cleaning						0

		79		4200-4249		4209		7		36		2*12		40 to 50		build my own home				1				26y*12*12mon*40						Also installed furniture in camping trainers 8 years 18 years old 40 hours per week

																														also built furniture for camping trainers 5 years 39 years old 40 hours per week

																														possible formaldahyde exposure

		80				4210		0								0				0										I have photosensitivity-allergic to ultraa violat rays

		81				4212		5		23		11*12		40		dental material and acrylics				1				23 year*11*12mon						0

								8		23		11*12		40		dental chemicals plaster stone acrylic

		82				4233		0												1				4year*4*12mon*12hours						my husband worked in a power station, dust, silicon, organic arsenic asbestos, oil, fly ash, lead, mercury and brought home on his cloths

																														helped built our new home

																														I worked for a dental office and developed films and fasions way dipping them in solution in a dark room

																														I did get silicone breast inplants

		83		4250-4299		4268		0								0				1		4		19 year*5*12mon*40hours						Aircraft machine

		84				4286		0								0				0										0

		85				4289		0								0				1		4		20yaer*40*12 mon*5hours						I handled broken thermometer around 2000, gathered mercury with bare hand

		86				4290		7		21		33*12		30-40		Plastering				1				20year*12mon						welding and grinding

		87		4300-4349		4316		0								0				0										0

		88				4342		7		missing		missing		missing		Grow up in my parents home as they build it we did work too				1		2		15year*50*12mon*3hours						(still lived at the same home)

																														My husband has done some of these jobs and had exposed as he worked in sreel mill

																														I was overcame with paint fumes and had to take breathing exercise tor a month. I helped put insulation in my parents home when they built it that was one of the kids job

																														we had a pool and I mixed chemicals and took care of it for many years at least 20 years

		89				4349		0								0				0										Worked for my husband who owned a photographic bussiness. Did not worked in the lab but in the rental store out front

																														there was always a strong order of chemicals, only worked for 2-3 years

																														Worked in a department store as a department manager for last 24 years

		90		4350-4399		4366		0								0				0										0

		91				4388		0								0				1		2		15 year*6*12mon*40+hours						I lived in mt.pleasant, PA. my backyeard was at the botton of  former industrial company from the 1940's

																														On my childhood street, 3 people have scleroderma

		92		4400-4449		4411		4		missing		missing		missing		I have helped my husband-a former mason				0										My husband was a former mason+constructor. H have helped him with many prokects

								7		missing		missing		missing		0

		93				4419		0								0				0										×35 years-hasband-sandblasting, #8 yes and all, #13, #14, #18, #19, #20 possible

		94				4422		0								0				0										0

		95				4434		0								0				1				21year*59*12mon*many hours						husband was optician-grossed lenses polishing for glasses for 59 years

																														I am a retired RN worked in hospital+nursing homes, also worked for weeks at teen age in beauty shop leaning

		96		4450-4499		4484		0												1				32 year*25*12mon*40hours						0

		97				4452		0								0				1				20year*25*12mon*40hours						I think the "triger" for onset of scleroderma was exposure to darkroom chemicals fumes that were not properly vented

																														fumes were vented into my room where I did CT scans (small enclosed room) from 1996-1998 and 1998 I was diagnosed-2002 scleroderma

		98		4500-4549		4502		0								0				1				42year*8*12mon*40hours						husband worked desolforaztion plant at duquesne mills 4 years

																														disel machine/truck driver

		99				4505		0												0										I worked at Penn State University (college of madicine). For 2-3 weeks I was exposed to overhead smells directly over head from a ceiling vent

																														The artificial lab (producing artificial heart plastics, etc) was above me and they were autoclaving and shutting down in some way

																														Four month from exposure, RA started and exploded into extreme scleroderma symptoms.

		100				4510		0								0				1										unrecognized

		101				4530		0								0				1				32year*8*12mon*30hours						I lived with a bricker layer for 10-11 years. Helped him some times with different jobs.

																														Exposed to concrete cutting breathing in the dust, To mixing concrete bags of dust

																														Played in and around a canal on case ave when I was young, about 6 years old to 11-12 years old

		102				4540		0								0				1		2		28year*40*12mon*40-50hours						I Worked as a hairdresser, lived on a farm for 8 years when I was young

																														Lived with some one that drove trailer truck and hauled out of steel mills for 12 years

																														Dated a painter for 13 years; married with some one who worked in a steel mill and papper factory

																														Worked in a sewing factory 1966-68; cardboard facotry 1969-1974

		103		4550-4599		4551		0								0				0										Worked in a building that had been converted fiom Grumman Airplane factory-semiannual soil testing was done but we never were notified of any hazard to health

		104				4560		0								0				0										husband is a barber and has been for 55 years

																														I an a retired RN worked in a psychiatric hospital from 1958-1992. worked in Utica stata hospital which is a old facility.

																														I was diagnosed with scleroderma in 1973

		105				4562		0												0										0

		106				4563		10		25		25*12		4		off and on for 25 years				0										Worked in photography darkroom about 16 years, processed bow film and pictures 1975-190

																make handbuilt pots-keep clay clean

																studio--minmial exposed to clay dust no clay mixing-weal respirations with occasional exposure to chemicals

		107				4567		0												1				12years; normal housekeeping						0

		108				4580		7		18		2.6*12mon		40		worked on permit at construction sites of buildings, laborer				1				24*40*12mon*1						0

		109				4591		3		27		24*12		50		chemical worker				1				same						27 years chemicals styrene alieminuna chloride phenol etc

		110		4600-4649		4601		0								0				0										biost own furniture, subjected to saw dust from pine, oak, cherry, black walnut

		111				4614		8		21 to 22		2mon		32		snipping and packing plastic				1		2		18year*2*12mon*32-40hours						Growing up my dad would weld things. I was also exposed to disel fumes, This occused during my childhood 5+ years, I would also help but gross riding tractors

																								27year*5*12mon*16-20hours						Lived in a older house for 20 something year that have chipped paint. According to mon I had an allergy to the sun

		112				4624		0								0				1		2		everyday house cleaning products and  dry cleaning						My father was an wutobody man so was around car paint and paint fumes for years

		113				4628		0								0				0										0

		114				4633		0								0				0										0

		115				4635		0								0				1				Lived on a farm with organic since 91						Health care-surgical scrub frequently 1991-2007

																														Since childhood exposure to mosquito spray at summer camp and rounds-late 1960s-1982

		116				4636		7		35		1*12		?		Gutled/Remodeled and fixed-up home that I lived in				1		2		Thses projucts are an everyday part of the business since 16 (in the restaurants)						unsure

								12		16		30*12		40+		Worked as a chef since 16 (potatoes, cokes etc part of everyday prep)

		117				4638		0								0				1				19year*15mon*20-28hours						My husband works in a steel mill. His job is grinding steel coils. Has worked this for years

		118				4638		0								0				0										0

		119				4639		0												1										My symptoms started shortly after I started work at a old buildig. The building always smelled of mold and sewage gas

																														Every so often they would get raw rewage in basement. The air quality was always poor. I currently work from home but for the same company.

		120		4650-4699		4651		10		22		3-4*12		3 to 4		Glasses making ceramics				0										My husband worked for 40+ years in Clairton Works US Steel Plant. He also worked with tailulene&xylene&benzene

																														For about 25 years of those years-I was had his work closing at home (separately but in the same machine)

		121				4625		5		22		2*12		40		grind tops off glass fixture. Clean in cold water				1		Pumped duplicating fluid little ventilation		40 hours						Worked in warehouse for 20 years. On a dock. Gas fumes from traillor trucks

		122				4655		0								0				0										Worked 33 years as a registerea dental hygienist exposed to dental materials and surfactants;

																														Two years in RDU school; prior as a surgical teen

		123				4689		0												1		2		25year*7*12mon*40hours						Husband worked as a machinist 9 years, then promoted to superviser in the bearing dept. worked around not with

																								20year*5*12mon*40hours						chrome plantig and various other chemicals and exhaust fumes. 30 years. Uses pesticides in the yard, not all the times

																														When I worked in th greenhouse we would soak our hands in clorox to get them clean, when the men woud spray the plant beds at night we would dig and work in those beds all day

																														I was exposed to a lot of different sprays and such there

		124				4691		0								0				0										0

		125				4693		0								0				0										My current husband has been in construction and mining business but no one prior to him has been involved with anything listed in previous pages

																														especially when I was diagnosed with scleroderma

		126		4700-4749		4722		0								0				0										husband cleaning sovents to clean mental-2 years; roofing-2 years; pesticides -1 year

		127				4737		0								0				0										Lived near the steel mills, currently lived prox 1 mile from coal fined power plant

																														My dad worked at mesta machine as a burner

		128		4750-4799		4751		5		18		30*12		40		punched holes in mental pipes				1				52year*10*12mon*40hours

		129				4773		0								0				0										Shapoo with salicylic acid &started about 1991 used ever since

		130				4785		0								0				1		shapooed &rinsed-off color peroxide-other cosmetology chemicals		18year*5*12mon*60hours						My husband worked as a mason contractor ceramic tile, we build our home and at time I would work with him

																														Pesticides were flown over our community for Gypsy moths-80s; the elementory building built a new wing-1990's; I helped my dad spray blacktop on driveways

		131		4800-4849		4822		10		17		1*12		3 to 4		I did clay pottery as a hobby				0										The building in which I stuided and other possible aesbestos exposure

		132				4836		0								0				1				16 year*1 per week						0

		133		4850-4899		4864		0								0				0										About 1991 O remodeled a basement had stone walls, and cleaned walls with clorox bleach-part time after work

																														Worked on railroad from 1973-1977 around chemical plants, coal dock, iron orc dock

		134				4871		0								0				0										0

		135				4873		8		missing		missing		missing		basic house repairs				1		3		on going; cleaning supplies; owned and repaired apartment building						My farther worked in a steel mill from the age of 28 through 66

		136				4886		0								0				0										0

		137				4888		0								0				1				radiation treatment at 3 or 4						x-ray treatment

		138				4892		0												1		5year*45*12mon*2 to 10hours		general house of keep

		139		4900-4949		4937		0								0				0										0

		140				4943		0								0				0										0

		141				4947		0								0				1		cosmo student		18year*4mon*35 hours						Ex husband worked for 3 years in a bomb renovation plant in welford UK

		142		4950-4999		4976		0								0				0										My farther worked as a contractor 40 years laying cement and flocking for driveways and parking sites

																														I suffered from a bad case of a viral flu that left me diabled for a week. Shortly after that symptoms of scleroderma began

		143				4928		10		22		9*12mon		40+		husband worked in glass				1		RN working		44*10*12mon*8hours						Husband worked in glass plant for 9 years; then in an abrasive cleaner making palnt for 6 mons; husband aso worked in ceramic colors plant 4 years

		144				4981		0								0				1		2		21*10*12mon*45hours						worked in Grumman Aerospace there were a lot of chemicals solvents ozone and other things;

																						test engineer aircraft and space prod; general house cleaning products		21*50*12mon*20hours						I lived in my teens and early adulthood there was primary large farms growing cabbage, potatos and sod

																														14 friends in high school, 12 of them developed auto immune disesase, many died cancer

		145				4997		0								0				0										0

		146		5000-5049		5011		0								0				1		14		30year*50*12mon*1hour				house cleaning		Worked in hospital laboratory 6/65 to 12/77

		147				5031		0								0				1		14		7year*49*12mon*8hour				house cleaning		(relatives) coal mines, plastering, fiberglass, gas rigs-33 years

																														worked at a bank for 21years, furniture store for 7 years (office and sale)

		148				5047		12		7		10*12+4mon		2 to 5		Products being groewn on our land and harvested by the family (tobacco, potatoes, cucumbers)				1		14		70year*70*12mon*various				house cleaning		0

		149		5050-5099		5080		0								0				1		14, 22		12year*40*12mon*3houors				cleaning house

																								21year*4*12mon*40hours				worked in  eray department		0

		150				5099		0								0				1		15		19year*29*12mon*60hours				cutting/coloring hair products/sprays		0

		151		5100-5149		5121		7		38		5*12mon		40		cleaning in a school that was being remodeled				1		13, 14		37year*5*12mon*20-40hours				cleaning at the school		Exhusband worked at a window factory-married 89yers he worked there for about 5 years sof our marriage

																								23year*20*12mon*20hours				cleaning office medical places		The construction workers at catrobe school were samdblasting while we are summer cleaning

		152				5129		0								0				0								0		my husband now deceased worker at US steel, many asbestos for a various maintainment jobs. He had asbestosis during his last years

		153				5135		0								0				1		22		22year*44*12mon*40+hours				take xrays and hand developed films		diagnosed 2010, stem cell transplant 2011, age 66, work full time and doing well

		154				5137		7		37		15mon		24hours		0				0								0		My husband worked at a coal-firen power plant from 1982-2013

																														he was exposed to easbestis in office and crawling through boilers

																														We lived on a farm,while we do not farm it ourselves, we lease it to office who do farm the fields, they use pestocodes, herbicious, fertilrers, and line on the fields. They harvest crops of hag, sog beans corn oats wheat

		155				5141		0								0												0		0

		156		5150-5199		5155		0								0				0								0		My parents had a ceramic shop and a beauty shop in hour home all my life

																														cleaning products-home cleaning and supervision of residental cleaning 3times per week for 2 years

		157				5157		0								0				1		14		24year*30*12mon*20hours				house cleaning		0

		158				5183		0								0				0								0		0

		159				5192		0								0				0								0		0

		160				5193		0								0				1		14		40year*2*12mon*16hours				worked as a 3rd shift aide In a group home setting cleaned through the night		0

		161				5149		0								0				0								0		0

		162				5196		7		18		3*12mon		40		general construction building houses and cleaning up				1		14, 19		14year*6mon*40hours				summer high school job		woring in health care for 40 years exposed to drugs, cleaning agents, assortment of medications, anesthetic gases,including nitrous exide and many times blood and other bodily secretious

		163		5200-5249		5203		0								0				1		14						use a lot of house products		my boyfriend worked on cars for 4 years

																														I worked at Busy Beaver for 3 years

		164				5204		8		24		18mon		25hours		I was house keeper at resion plant hercules wielingaben				1		13, 14		24year*18mon*25hours				wiping computer room floor		0

																								same as above

		165				5235		0								0				0								0		Dad worked for a window factory at one point capprox for 2 years. Cutting metal to fit the windows. This was aoround the time they separated

		166				5241		0								0				1		17, 19		21year*30*12mon*30hours						My farther was a Weloer for Westinghouse. He worked 5 days/wk until became too ill with diabetes, needing dialysis, etc. I think he showered before he come home but definitely brought his work cloths home to be laundered

																								21yeaar*20*12mon*10hours						As an itinerant speech pathologist working in the public schools, I was exposed to a lot of nasty studd. Such as fumes, asbestos, etc.

		167		5250-5299		5254		0								0				0								0		Lived in Hagelwook closed to mills and also belive there was black mod in home on Wick Drive

		168				5261		3		20		10+*12mon		2 to 4hours		was around residual husband around auto body repairshop				1		13, 14, 16		20year*2-4hours				some at auto body shop		Growing up I always noticedd I was affected Asphalt used in road pavement also placecd in the area of a limestone mfg. Climbed on the limestone mounds'

								5																same				again exposure while at husbands auto repair

																								same				Auto spray paint

		169				5262		0								0				0								0		I worked for 15 years as a letter carrier for the US Postal Service exposed to mail bags inside the factory

		170				5270		0								0				0								0		0

		171				5274		0								0				1		14		30year*25*12mon*30hours				clean homes_dormitory		0

		172				5277		0								0				1		14						cleaning home		(relatives) commercial contractor

		173				5284		0								0				0								0		0

		174				5292		3				3mon				personal sanblasting on rusted iron				1		13		27years				all types of cleaners		0

								4				25years				I have done a lots of concrete work cuttin grinding etc				1		14		27year				have aptsat use cleaning solutions all the time

								5								grinding metal on cars to repair				1		16		2years				putting barns with oil base paints and some cleaning sovents

								6				2years				drilled ---into the soil _rock to look for coal				1		17		10 years				traction is diesel and drill for 2years was diesel

								7								every summer build proches-decks and roots				1		19		26 years				school building I taught in had asbestos covering heating pipes and basement

								8				25years				mining bags at cement for sidewalks

								11								have my own tractor for 8 years

								12								plant my own garden

		175		5300-5349		5305		0								0				1		14， 22		16year*10.98*12mon*1-24hours				house cleaning		Ex-husband 79-97 was union pumber/pipefitter that did shut-downs power plants

																								18year*9mon*1-24hours				dental assistant		current husband 99-current was electrician

																												0		(I)worked as firefighter/paramedic for 15 years, doing overhauling burnt buildings care fire accidents farm/industrial fires/accidents filed/forest fires

		176				5309		0								0				0								0		Husband worked in auto parts factory for 32 years; fisher body and in a brickyard for 10 years prior

		177				5321		0								0				1		14						0		0

		178				5330		0								0												0		My huasband exposure to 11, 21-Diary farm 1981-1994-No17, 18, 20 -2002-20160Worked with gas sites

																														(I) do some cleaning products I have used in homes for the last years-maybe 2010-2016 not every day were these products

		179				5345		0								0				1		13, 14		45year*18*12mon*22hours				Cleaning homes		Husband worked construction buildings-bridges removal of asbestos

																								45years*40*12mon*30hours				Northwest bank		working around fumes reparing heavy machinery

		180				5346		0								0				0								0		My husband has had his own construction company for 30 years

		181		5350-5399		5355		0								0				0								0		0

		182				5361		0								0				0								0		0

		183				5363		0								0				0								0		My dad worked in a steel mill in Cleveland, OH from the time I was born until I was prrox 14 years old

																														In Nov 1999, the military home my family lived in had a faulty furnance and my husband, orlder son I were exposed to significant carbon monoxide poisoning. We had to be treated in 2 Ers,

																														The second which had a hyperbaric oxygen chamber. All of us had to spend around 45 min in the chamber

		184				5372		7		29		5*12		off and on as needed		Worked on building constructions				1		14, 17, 19, 22		15*6*12mon*20hours

								10		15		3*12				Worked in clay								22*26*12mon				Flew in military aircraft		X-ray-wife as nuerse

								11		16		2*12				Haying in summer								15*3*12mon				remarked asbestos from high school		Yes, I am a CRNA and work with anesthesia volatile agents

																								21*33*12mon				as a RN and chemotherapy

		185				5379		0								0				1		14						general house cleaning		0

		186				5380		3		20		36*12		40+		Steel mill				1		13, 17, 19, 20		20*34*12*1-2hour				machine maintain		Operated battery powered forkliffs for 20+years. Heavy and extended exposure to sulphurine acid fumes and dust from corrosion due to lead/sulphurine

								4		20		2*12		40										18*34*12*2-6				operated heavy repair fueled equip		Both inhalation and skin contact. Offen 60+hours/week with overlapped jobs

								5		18		4*12		varied										18*36*12*40+				steel mill

								7		20		40*12		varied		General house constructoring and remodeling								18*2*12*60+				welder steady

								11		9		10*12		varied		near a tractor

		187				5394		8		50		2*12		40+		Worked as ADM ASST for co that did power coating mixing of diant and various chem				1		13, 14		11*11*12*11				same as previous		husband: worked as pianter for approx 2 years; worked in MFG with metals for approx 5 years; worked for MFG of farm equip for irrigation for 7 years

								9		11		11*12												26*54*12*2hours				used solutions for house cleaning		I worked for many years in old blds in downtwon PGH with which were remodeled-most recent; orther emp also had problems they thought was caused by bldg envron.

																														These emp were long term and had been though several remodelings

		188		5400-5449		5415		3		25		31*12		40		Heat treating steel				1		13, 17		25*2*12mon				cleaning materials		0

								4		22		2*12		40		cement cont								21*2*12mon				aircraft mach

								5		25		31*12		40		same as above

								7		22		2*12		40		same as above

		189				5444		0								0				1		14		30*20*12mon*30hours				ckeaning person Mrclean concrete Windey pledge		relatives) fue from heavy equipment

																														I) worked in a concrete/block plant, fumes from block machines&kilns; truck fumes; limestonedust

		190		5450-5499		5455		9		29		24*12		10		make shea Butther sweet almond oil sheabutter fragrance oils				1		14		16*25*12mon*2hurs				bleach cleaner at home		We built our own home in May 1999

		191				5459		0								0				0								0		I was a nurse and deployed to Vietnam for 1 year in 1968, I was not direct contatc with agent organic, but cared for col's coming in from filed where it was used

		192				5460		0								0				1								0		relatives) construction

		193				5462		0								0				0								0		Husband worked on a dairy farm. He worked in a sewing factory repairing equipment. He also owned aand worked in a lawn and garden repairing engines

																														He served in the Army and was stationed in Korea during the Korean war

		194				5464		0								0				1		19		23*34*12mon*varied				various classroom during my teaching career		Growning in Pittsburgh the steel mills produced a lot of air pollution, We had to dust our home almost daily due to the red soot product

		195				5469		3		23		missing		not as formal jobs		Complete own construction work, mansonary, stone tiike, etc. perhaps 2 w per 4 yr				1		16, 20		16year				automotive refinding		0

								4		23		missing		not as formal jobs		same as above								20*31*12mon*50hours				wood working; started in power metal at age 20

								5		14		6*12		30		automotive and metal fabrication

								7		23		missing		several times per week		construcred primary residing, and had several rental peop. Complete all work

		196				5479		0								0				0								0		My husband is into construction work and has worked in older home with asbestos, lead paint and had lived on a harm. From when he was little he was about 8 years when he stated helping with cows

																														I have worked at a meat butchering place with raw meat. Dear, cattle, swine lam etc. From 1978-1981. took time off 10 years to raise family 3 kids+then started in the banking field in 1996

		197				5486		11		15		4*12		missing		worked on local farm				1		20		16*2*12mon				0		0

		198				5494		0								0				0								0		Live near nuclear power plant; properly burden pipeline gas; towers all around neighborehood

		199				4595		0								0				0								0		Spouse was in the Air National Guard for 20 years. He worked two days a month in the office when outside he could smell the jet fuel

																														I worked in building for 20 years. Company ysed to come in and treat for bugs using chemicals in small rooms where always kept closed for few days

		200				5497		0								0				0								0		0

		201				5499		0								0				1		14, 19		5*12*12mon*7-8				School with asbestos		husband was exposed to formaldanide for about 8-9hours in an accidnet

																												regular house cleaning		I worked in the coal factory industry for 18 years my office was situated near the coal processing plant.

																														I transftered to a field office for 15 years where coal transfer was done right outside. also was exposed to black mold from 2009 to 2014

		202		5500-5549		5502		0								0				0								0		Lead paint 1965 fumes in home floor painted in a small room;; took palquinil dec 2 then had a systemic rach from medication in jan 2013

		203				5508		0								0				0								0		0

		204				5510		0								0				0								0		0

		205				5511		0								0				0								0		0

		206				5516		0								0				0								0		0

		207				5518		0								0				0								0		husband welding 3-4years/ abrasive grinding 3-4years /drilling Founfry 1 year and mold released chemicals for 15 years

		208				5520		0								0				1		17		27*25.6*12mon*40				worked in a company garage in a storeroom with no windows		husband worked at landfill so he was around the majority of some these substances

		209				5527		0								0				0								0		0

		210				5529		3				40*12								1		13, 18, 19, 20		3*12mon						0

								4				40*12												3*12mon

								5				40*12												25*12mon				unrecognized

								6				40*12												6*12mon

								7				40*12

								8				40*12

		211				5539		8		1981		35*12mon		40+		1981-2000Injection palstic; 2000-2016 worked with plenolies materials including benizene				0								0		since 1981 have worked in palstic factories since 2000 have worked in phenolics materials thet include benizene, carbon graphic, plastic engineering

		212				5542		0								0				1		17		24*30*12mon*22-35hours				school bus driver		relative) worked  on cars -as in sanding/solvents etc, (feron)

		213		5550-5599		5555		0								0				0								0		Father was a machinist, worked industrial jobs

																														I) Worked in a resturant fro 16 years after college+now currently worked as a carrier at FedEx

		214				5561		3		28		20*12		36-40		(dentist/ dental lab work) used silica sandblasting of dental restorations metal, dental acrylic with methylmethacrylate				1		13, 14, 17, 20, 22		24*24*12mon*26-40hours				we used a liquid called orange solvent numerous others in dental materials		My father was a dentist and exposed to all I have noted

								4		28		20*12		36-40		(dental labwork) Polishing poreclain, gold grinding dental stone and plaster, cutting stone and plaster												house cleaning		Possible radon levels high in our home but unsure for how long and had a mitigation system installled

								5		28		20*12		36-40		same as above												a lot of fumes given off with dental materials

								6		26		22*12		36-40		drilled stone in lab												dental materials

								8		26		22*12		36-40		made dental temporary crowns made of acrylics+plastics												dental+x-rays

		215				5562		0								0				0								0		0

		216				5563		0								0				1		14						cleaning my own home		My husband worked in a printing shop for 9 years. He currently does janitoral and painting as a maintenance man for the past 11 years using industrial cleansers solvents and solutions and paint

		217				5569		0								0				1		14		15*45*12mon*5hours				used house cleaning material  at home		Husband work on heacy equipment for 8years, 40hours per week in the 70s and 80s

																														Husband worked with asbestos ppipes as a plumbers helper 10 hours per week in earlu 70s

																														husband worked on a rock quary for 8years 20 hours per week in the 70s and 80s

		218				5572		0								0				0								0		There is a piant plant across on road and hown hill from me

		219				5579		0								0				0								0		0

		220				5589		0								0				1		14		45*2*12mon*35hours				cleaning home		relative) Benovations of home

		221				5594		0								0				0								0		0

		222				5597		5		30		4*12		40+		abrasing meral welding coper and metal grinding medal				1		13, 14, 16, 19, 20		30*10*12mon*40+				welding rods metal cleaning		relatives) same but longer times

								9		35		6*12		40+		welding rod factory								25*5*12mon*40hours				school grounds		I) as a child played in fly ash then as adult moved next to fly ash dump

																								25*5*12mon*40hours				school grounds

																								25*6*12mon*40hours				welding rods metal cleaning

		223				5598		0								0				1		14		14*4*12mon				start working at a pool around 14 years then lifeguard on an ---		Lived in springdale most of my life with 2 power plants. Fly ash was dumped not far from us

																														have worked in chemical stockrooms most of my 32 years of work( Acetone, ethanol, phenols, benzenes etc.)

		224		5600-5649		5604		0								0				0								0		I worked for Westinghouse from 1987-1995 inspecting nuclear fuel tubing usesd acetone to wipe the tabing down

		225				5605		0								0				0								0		0

		226				5606		0								0				0								0		0

		227				5608		11		28		35*12		intermittent		Hobby gardening planted seenlings/ root				1		21		28*35*12mon*intermittent				few times used pesticides		Pesticides exposure from having "terminity" treat home monthly from 2000-2013

																														suspected high mercury intake from fish

		228				5610		11		39		15*12				live on a farm				0										relative) US. Steel clairton works-dusty

								12		39		15*12				gardening														I) worked at rock ten factory-charleroi, exposed to card board dust and adhesive mede to bind products

		229				5614		0								0				1		13		25*25*12mon*1hour				remove oil form electic transformers		Husband auto mechanic, worked with auto exhaust, wekding, chemicals exposed for 33 years-24/7

																														I worked in electric warehouse around a lot of dust for 31 years

		230				5616		0								0				0								0		My house I lived since 1988 was detected for radon but was corrected with radon exhaust system

																														I had teeth plant end of 2013

																														I overworked 2010-2014 65-70hours/week

																														I was exposed to feron that leaked out to freezer one time

		231				5619		0								0				0								0		0

		232				5621		0								0				1		14						normal house keeping in my hom3		0

		233				5639		3		50		8*12		40		P.A.T repaired houses				1		13, 17, 19						unrecognizable		0

								5								Unrecognizable

		234				5648		0								0				0								0		unrecognizable

		235		5650-5699		5655		7		27		17*12		1 to 30		I lived in a house that we renovated over 17 years we dealt with 100_year old plaster +dust.				1		14, 22		27*17*12mon*1-6				cleaning a 14 home house weekly		Mu farther worked in a plant that manufacturing car parts. He also worked in mining and at steel mill. Mu husband worked in a steel mill, a machine shop, a chemical plant, an electric substation, and a coke/coal mill

																We were constantly covered In building material dust mainly plaster gypsom, lead paint dust, mortar mix, cement and asbestos								bith*28*12mon*as needed				I had tons of eray taken due to illness, injuury and tooth decay		I used lot of bleach I cleaned houses on a part time basis. My mon had RA, she was the daughter of a steel worker and live near a mill. She also worked in a dry cleaners for many years as a teenager

		236				5658		0								0				0										0

		237				5661		0								0				1		15						0		Lived near a westing house plant where the first atcm was split chalfant PA. born and lived when I was young

		238				5663		0								0				1		14, 22		41*16*12mon*38				Bleach degreasers oven cleaner cleaning at café at school		0

																								20*18*12mon*40				dental assistant worked around lead-mercury x-rays		0

		239				5675		0								0				1		14		21*12mon*40				dietary supervisor

		240				5674		0								0				0								0		0

		241				5678		0								0				1		15		44*8*12mon*20hours				worked in a beauty salon and barber shops cut hair, receptionst work		0

		242				5679		0								0				0								0		0

		243				5681		7		27		27*12+10		40		sheetmetal installall on HVAC				1		19, 20		27year*40hours				General commercial renovation		I) was running a reciprocating store and hammering duct work for two consectitive weeks

																												various sheet metal welding jobs

		244				5694		0								0				0								0		0

		245		5700-5749		5706		0								0				1		22		23*24.9*12mon*1				dental orance		0

		246				5707		0								0				0								0		0

		247				5715		0								0				0								0		In 2001, we did extensive remodeling of our home and we lived in our home while this was being done

		248				5720		0								0				0								0		0

		249				5724		0								0				1		14						weekly house cleaning, products		Husband was busdriver for 25 years

		250				5732		0								0				1		14		22*30*12mon*14-15				norma house leaning		My husband was small garden tractors

																														I lived in a house where a radon unit put in

		251				5746		7		30		2mon				helped remodel homes with family when moved total of 7hours in 4 weeks each time				0								0		She owns a construction company-always in office now

		252				5747		7		42		10*12		15		assisted my husband at his construction for cleaning,  etc				1		16		42*10*12mon*15				helped mu husband at his construction site		My husband worked in construction, he had all types of building from the ground up. He worked 7 days a week, 10-12 hours/day.

																														He did that from 1999-2003 while we were together. He had been in construction the 1970's were still together

																														I have lived in a steel twon almost all my life

		253		5750-5799		5750		8		20		6mon		40		sample wax for lab				0								0		0

		254				5753		5		15-18		3*12		20		made jeys at hardware store job from 1987-1990				0								0		0

		255				5756		0								0				0								0		0

		256				5764		0								0				0								0		0

		257				5774		0								0				1		14		12*28*12mon*5				hosue leaning		I worked in microbiology and virology lab for 5 years each. My job included working with many chemical agents

		258				5777		10		22		4*12		2		took a class				1		14		43*43*12*3				cleaned my house		My husband worked in a coal mine for 5 mons in 1972

		259				5778		0								0				1		19		30years*24hours				had asbestos removed from 5 rooms in home		radon was found in basement in our house when I was 16-22 years old

		260		new surveys		5514		0		0						0				0								0		0

		261				5596		0		0						0				0								0		Sister, two years older, has scleroderma, anothr sister, 6 years younger than me, suspected she has scleroderma but has bot been tested

		263				4000		0		0						0				1		14, 15		19*15*12mon*6hours				doing perms and haircolon,		husband and father were coal miners, my husband worked around Molgosanum





data analysis

				Folder		ID		silica exposure		Exunreg		EnvirEx		Birthday		SXDATE		AgeFirstSx		Ageproxi		Description		related paper				probability(code)		Probability (value)		frequency(code)		silica type/processing method		Frequency (value)		Intensity(value)		Workduration		SympAge		Duration(value)		Age		Month		Hours per week		chemical exposure		exposure type		exposure time				Other information		Skin contact		Other relative exposure		SEX

		1		Blue		4822		10						12-Sep-58		15-Jan-82		23.3		23.3		I did clay pottery as a hobby		Lilia Chen, 2008				1		0.25		1		part-time <8 h, mixing		0.05		0.06		1		6.3		1.00		17		12		3, 4		0				0						0		0		0

		2				1143		0														0																				0										1				0						0		0

		3				1140		0				1										0																				0										1				7/02- 5/98						1		Husband worked as operations manafer at WTI hazardous waste incerierator

																																										0		0.00								0				8/98-2014								Husband plant manager pwered mental facity

																																										0		0.00								0				0								Moved to sales in the same industry office remains in powered mental facility

																																										0		0.00								0				0								parents heavy smoker, mother worked in various factories, father a truck driver

																																										0		0.00								0				0								CPA visited numerous factories, Doing office work but located within the factories

		4				1271		0														0																				0										1				9 months						0		plastic shrink wraping products

		5				1443		0														0																				0										1		13, 14, 17, 18, 21		21*4*12mon*3				mimeograph		0		exposed to high amount of car exhaust

																																										0		0.00												10*10*12mon*4hours				household cleaners

																																										0		0.00												20*10*12mon*varied				oil and gas wells, round up, DDT from bug spray

		6				1436		0														0																				0										1				0						0		0

		7		Purple		1575		11						19-Nov-35		15-Dec-81		46.1		46.1		picking and sorting tobacco leaves						2		0.75		3		picking and sorting-fulltime		0.75		0.5		4.25		32.1		4.25		14		51		40+		0				0						0		0		0

								12										46.1		46.1		picking and sorting tobacco leaves						2		0.75		3		picking and sorting-fulltime		0.75		0.1		4.25		32.1		4.25		14		51		40+		0				0								0

		8				1617		0														0																				0										1				0						0		0

		9				1717		0														0																				0										0				0						0		Dependent of military spouse

		10				1789		0														0																				0										1				0						0		0

		11				1873		0				1										0																				0										0										0		lived close to the steel mills

		12				1875		0														0																				0										0				0						0		0

		13				1931		0														0																				0										0				0						0		0

		14		Red		2404		0				1										0																				0										1				24 months						0		Was in Infantry-spend tour in area's sprayed with agent orange

		15				2440		0														0																				0										0				6 months						0		PA. NAT'L GUARD

		16				2466		0														0																				0										0				0						0		0

		17				2478		0														0																				0										1				32 years						1		Husband worked for pph, uniform co. for 7 years

		18		Yellow		2558		0														0																				0										1				0						0		0

		19				2659		0				1										0																				0										0				0						0		Mom work in a brisk yard when she was preganant with me

																																										0		0.00																				Lived by a rubber factory and a brick yard until 8 or 9 years old

		20				2679		3						18-Jul-53		15-Feb-84		30.6		30.6		used silica sand to separate stacks of dishes, ready them to be fired in kiln, a machine vibrated sand into stacks of clay dishes		Lilia Chen, 2008				3		1		3		full-time, raw materials		0.75		2.8		1.5		12.6		1.50		18		10*12		40		0				0						0		0		0

								10										30.6		30.6												3				0.75		0.1				12.6		0.00		18		13*12		40

		21				2733		0														0																				0										0				seperated in Oct, 2007						1		Ex-husband did construction mostly residentive some commercial throughout our marriage,

		22				2748		0														0																				0										0				0						0		My farther was an officer in the military for 20+ years. He served as a Naval officer and was working an battle ship and submarines. He died of Mesothelioma on 2-1-10 as a result of this exposure to asbestos on these Navy vessles contaminated with asbestos.

																																										0		0.00																				I was exposesed to UV rays via tanning beds in the early 1980's

		23				2765		0														0																				0										0										0		unrecognized

		24				2766		0														0																				0										0				0						0		0

		25				2864		0														0																				0										0										0		unrecognized

		26				2882		7						5-Feb-57		15-Feb-95		38.0		38		Summers 76/77/78 full time 79-1982 inspected road/ culvert construction-inspected/tested/ and fills incivexatoxi for methane						2		0.75		2		part-time, inspector		0.3		0.09		3		19		3.00		19		36		10 to 30		not sure										1		father worked for electrical for a film manufacture plant		0

		27				2894		0																																		0										1										0		exposure to histological chemicals

		28				2912		0																																		0										1										1		worked on farm 7 years, gas wells 6 months, worked in open piT mining for 9 years

		29				2952		0																																		0										0				40+						1		Husband worked in construction industry as electrician. Coal mines, power plants, collegedorms, churches and parking garages

		30				2990		0																																		0										0				0						0		0

		31				2994		0																																		0										1										1		Father worked at shipping polt Nuclear Power plant in Beaveo Co. PA

		32		3400		3050		0														0																				0.00										0				0						0		0

		33				3072		7						27-Mar-69		15-Jun-96		27.2		27.2		Helped my dad remodel my house and other family members' home		OSHA, 2009				2		0.75		1		part-time, low intensity, everage		0.05		0.79		20		27.2		20.00				off and on for 20+ years		not steady		1				0						1		My dad is always remodeling our homes and working on vehicles in the garage. He would do body work and mechanical work. We would all do these prosects together		0

		34				3128		0														0																				0										1				0						0		Husband was port authority bus driver; Building was full of diesel fumes (at lunch)

		35				3138		0														0																				0										1				0						1		My husband is a farmer working with tractors-planting etc.

		36				3151		0														0																				0										1				unsure						0		My farther worked in textiles all my life; My mother worked in textiles, a peanut co. and worked at a paper factory

						3216		3				1		10-Jun-54		15-Feb-97		42.7		42.7		sandblasted new and rusted stone masnary		OSHA, 2009				3		1		3		full-time, high intensity		0.75		2.8		25		24.7		25.00		18		25*12		40		1				27+*12mon*40hours						0		have lived with a 1/4 miles of a coal fined power plant		1

								5										42.7		42.7		grind, fabricate polish steel and stainless		Diane L. Radnoff， Anup Kumar Bandopadhyayl 2013				3		1		3		full-time, high intensity		0.75		0.3		25		24.7		25.00		18		25*12		40

								8										42.7		42.7		clean cement trucks						2		0.75		3		full-time, high intensity		0.75		1		29		13.7		29.00		29		29*12		40

								9										42.7		42.7		sandblasted and clean equipment from drug manufactory						3		1		3		full-time, high intensity (3)		0.75		NA		35		7.7		35.00		35		35*12		40

		38				3221		0														0																				0										1				20*12mon*40-80hours						0		Amonia and silica dust in powder hair lightners it always chocked me; everu one smoked when I was born.

						3266		3						26-Feb-59		15-Aug-95		36.5		36.5		did some sand blasting on a large 3 story brick building						2		0.75		1		part-time		0.05		2.8		1		11.5		1.00		25		1		2												0				1

								4										36.5		36.5		as an electrical contractor I worked with various materials		OSHA, 2009				2		0.75		3				0.75		2		23		20.5		23.00		16		23*12		60		1		13, 14, 17, 19, 20		16*23*12mon*60hours				same as page 2				unrecognizable

								5										36.5		36.5		as an electrical contractor I worked with various materials						2		0.75		3				0.75		0.3		23		20.5		23.00		16		23*12		60

								7										36.5		36.5		electrician contractor licensed 38 years worked in the filed 20+ years						2		0.75		3				0.75		0.79		23		20.5		23.00		16		23*12		61

								8										36.5		36.5		worked with and around 7and 8 all those years						2		0.75		3				0.75		1		23		20.5		23.00		16		23*12		62

								9										36.5		36.5		also applies to page 3 questions						2		0.75		1				0.05		NA		12		12.5		12.00		24		12*12		3

		39				3285		3						19-Apr-44		15-May-94		50.1		50.1		Purchasing department-buyer of supplies						2		0.75		3		full-time		0.75		0.16		3		16.1		3.00		34		3*12		40		0				not  sure						0		My mother was treated with radioctive iodine when I was 9 years old; I regularly treated (weekly from  12-30) by a dermatosist for acne. I remembered having a weighted nest placed on my chest while he left room, I think it violated rays		0

								4										50.1		50.1		purchasing department buyer of supplies						2		0.75		3				0.75		0.16		7		13.1		7.00		37		7*12		40

								5										50.1		50.1		Sustitute teacher-						2		0.75		1				0.05		0.3		3		4.1		3.00		46		3*12 off and on		7

								6										50.1		50.1		Substitute teacher-manufacturing research teacher's assistant		OSHA, 2009				2		0.75		2				0.3		0.54		2		2.1		2.00		48		2*12 part time		25

								7										50.1		50.1		Substitute teacher-manufacturing research teacher's assistant						2		0.75		3				0.75		0.79		13		0.00		0.00		56		14*12		35

		40				3366		7						25-Nov-67		15-Dec-94		27.1		27.1		Assisted in building our current home						2		0.75		2				0.3		0.79		3		0.100000000000001		3.00		27		3*12		15												0				0

								11										27.1		27.1		Grew up on a farm-assisted from age 10-22						2		0.75		2				0.3		0.5		12		17.1		12.00		10		12*12		20 seasonal		1		4 jobs		45*12mon*1hours								farther farmer age 79 years old-all of his life--he also served as chemist in a soil and water testing laboratory for 2 years prior to begin teaching chemistry for 20 years

		41				3383		0														0																				0										0				0						0		I have been a mother and housewife

		42				3389		0														0																				0										0				0						0		No

		43		3400-3449		3440		0														0																				0										0										0		We had a pool and the chemicals, especially the chlorine affected my eyes, some nausea.

		44				3433		5						15-Feb-49		15-Mar-94		45.1		45.1		Grinding down boits		Diane L. Radnoff，Anup Kumar Bandopadhyayl 2013				2		0.75		3				0.75		0.3		0.17		0.00		0.00		missing		2		40		0				0						0		Rynods		0

		45		3450-3499		3465		0														0																				0										1				20*12mon*40hours						0		My husband has worked as a costodian for the past 11 year and uses many chemicals for cleaning, etc.

																																										0		0.00																				Have lived in the same house also built in the 1950's

		46				3487		0				1										0																				0										0				0						1		Husband worked in a steel mill asbestos was present

																																										0		0.00								0				0								There are 3 other who lived near me who were also scleroderma patients. One died of complication while she was on a drug she was on while in a scleroderma study. She was 64.

																																										0		0.00								0				0								Not sure of the other women cause of death. I have all the crest symptoms, but I am doing well

		47		3500-3549		3500		0														0																				0.00										1				4*12mon*20h/week						0		0

		48				3531		3						14-Jan-55		15-Jan-99		44.0		44		I would shot blast, flasks to make molds						3		1		1		part-time		0.05		2.8		2		2		2.00		42		2*12		10		1		2 jobs		(35+39)*12mon*40h/week						0		When I worked in the foundry, I chipped sand out of flasks, sand had chemicals in it (to make the molds to pour fron in), to make it hard. I did it for 3 years.		1

																																										0		0.00																				Then I went to roll ship and turn rolls, shape them for machines. Did this for 4 years, 8-10 hours per week

		49				3544		0														0																				0										0				0						0		0

		50		3550-3599		3558		0				1										0																				0										1				35*12mon*2-3hour/week						1		father, brother worked in various jobs in steel production as child.

																																										0		0.00												35 years span								Husband worked as analytical chemist working with chrome, tin,zinc. He also worked in environmental control which involved clean up of asbestos related material

																																										0		0.00																				lived most all of my childhood a few miles from a steel mill which emitted carbon emissions, graohite, particulate material.

																																										0		0.00																				A slag dump creating much dust-was a few blocks from my home. We also had a coal burning furnace. Moved our at age 22.

																																										0		0.00																				Many people around her died early, many women got various disease like autoinmmune hepatities and cancer

		51				3574		0														0																				0										1				30*12mon						1		Husband worked as constructor on buildings, bridges construction sites.

		52		3600-3649		3604		0														0																				0										1		2 jobs		(6+20)*12mon*1-2hour/week						0		0

		53		3650-3699		3685		0														0																				0										0										0		0

		54		3700-3749		3710		7						24-May-51		15-Apr-99		47.9		47.9		cleaned construction sites (homes); exposed to cleaning chemicals+chemicals in new carpeting						2		0.75		1				0.05		0.79		6.5		4.9		6.50		43		6-7*12		3 or 4 varied		1				(6-7)*12mon*3-4hours/week						1		MY husband-much exposure to construction dust+chemicals than I-He works full-time in construction and for 25 years		0

																																										0		0.00																				we moved 4 times in 5 years period in band new houses so lived with chemicals from new carpeting for many years

		55		3750-3799		3793		0														0																				0										0										0		0

		56		3800-3849		3816		3				1		19-Nov-79		15-Dec-00		21.1		21.1		worked in farms fixing all aspects of it. Remodeling, silos, feed room stuff.						2		0.75		2		part-time		0.3		2.8		8		9.1		8.00		12		8*12		40 summer time		1		3 jobs								0		Whole family have always been around farm or lived on farms		1

								4										21.1		21.1								2		0.75		3				0.75		2		2		19.1		2.00		2		24		40-60hours

								5										21.1		21.1								2		0.75		2				0.3		0.3		8		21.1		8.00

								7										21.1		21.1								2		0.75		2				0.3		0.79		8		21.1		8.00

								8										21.1		21.1								2		0.75		2				0.3		1		8		21.1		8.00

								11										21.1		21.1								2		0.75		2				0.3		0.5		8		21.1		8.00

								12										21.1		21.1								2		0.75		2				0.3		0.1		8		21.1		8.00

		57				3823		0														0																				0										1		2		10years old*ongoing*12mon*5-6hours/week						1		son-degreasers, cleaning solvnets-2 years

																																										0		0.00												13 yeaars old*17 years*40hours/week								husband-mines(security)-all electrical equipment and associated cleaners-29 years

		58				3842		0														0																				0										1		2		16years old*4.8*12mon*25-40hours/week						0		I had my acrylic artificial nails put on when I was about 16 until my early 20s every 2-4 weeks. There were dust particles and odors where the nails were being put on exposing me to acrylic dust

		59		3850-3899		3858		0														0																				0										0										0		0

		60				3874		0														0																				0										0										0		0

		61				3877		0														0																				0										1				36 years old*4*12mon*20hours/week						0		0

		62				3888		9						18-Oct-66		15-Aug-96		29.8		29.8		stripped paint in my new home						2		0.75		1				0.05		0.79		2.8		2.8		2.80		27		2.8*12		6		1				29 years*6mon*30hours/week						0		I believed I had acess to poisoned rape seed oil while in Spain. Use it once or twice		0

		63		3900-3949		3909		0														0																				0										1				8*12mon						1		Husband worked on hughway&bridge construction for 30+ yeaaars. Also he was a concrete technician for many years

		64				3918		7						25-Feb-52		15-Jan-97		44.9		44.9		Build our home in 1977 to on as 6 months						2		0.75		1		part-time		0.05		0.79		0.5		16.9		0.50		28		6		8		1		3		6mon*8hours						1		Husband of 47 years worked in steel mills for first 20 years around abestos and blasting furnaces		0

								10										44.9		44.9		did ceramics several years 2 times week 1 h						1		0.25		1		part-time		0.05		0.1		5		19.9		5.00		25		5*12		1

		65				3920		5						31-Aug-49		15-Jan-00		50.4		50.4		metal ographic sample preperation		Abdiaziz Yassin， 2005				1		0.25		2				0.3		0.17		5		20.4		5.00		30		5*12		20		1		2		30 years old*20*12mon*40hours						0		I worked in a R&D facility for a company that made tungsten carbide and ceramic culting tools.		0

																																										0		0.00																				Early in my career I prepared these materials (tungsten, cobalt, whester reinforced silicon nitride) for microscopic examination

																																										0		0.00																				For the majority of my career (20 years) I did electron microscopy,, X-ray exposure was monitered by badge.

		66				3944		0														0																				0										1				19year*1*12 mon*40hours						0		Husband worked in carbon palnt off and on one year

																																										0		0.00																				worked in a greenhouse-flower shop-chemicals can't remember dates

		67		3950-3999		3981		0														0																				0										1				38 years*10*12mon*40hours						1		husband worked at steel mill from 1969-2001 and was raised on a farm from 1951-1972

		68		4000-4049		4010		0														0																				0										1				18 years*2*12mon*400hours						1		husband worked in brake factory. He placed brake lining in the ovens and removed them.

																																										0		0.00																				Asbstos exposure for 12 years

																																										0		0.00																				I lived near a chiken farm where chiken manure was spread in the fields. 1980-1998

		69				4019		11				1		10-Jan-55		15-Jul-02		47.5		47.5		Grew up on a farm						2		0.75		2				0.3		0.5		12		42.5		12.00		5		12*12		unsure												0				0

								12										47.5		47.5		Grew up on a farm with potatoes, cumbers						2		0.75		2				0.3		0.1		12		47.5		12.00				12*12		unsure		1		2		20years*14*12mon*40+hours						1		O.R. nurse; surgical nurse

																																										0		0.00																				First husband worked in steel mill

																																										0		0.00																				Grew up within 5 miles atomic power plant but lived within 15 miles

		70		4050-4099		4054		0														0																				0										0												deseased, filled by her husband

		71				4054		0														0																				0										1

		72		4100-4149		4118		0														0																				0										0										1		husband in concrete construction 1980's-85ish

																																										0		0.00																				husband worked fire brick manufacturing 1978ish-1981

		73				4126		0														0																				0										0										0		stressful job in the hospital

		74				4135		0														0																				0										1										0		0

		75				4141		0				1										0																				0										0										1		father exposed to asbestos working in steel mill.

																																										0		0.00																				mother died of a rare form of mesothelioma from second hand exposure

																																										0		0.00																				I also helped launder my dad's work cloths, probably from age 8 or 9 until 1974

																																										0		0.00																				we lived closed to the mill, regularly exposed to red dust from furnance dscharges until 70's

																																										0		0.00																				exposed to white dust discharged from energy power plant just outside the town

		76		4150-4199		4167		5						5-Jan-54		15-Apr-04		50.3		50.3		grining and polishing mine heads		Diane L. Radnoff，Anup Kumar Bandopadhyayl 2013				3		1		3				0.75		0.3		18		30.3		18.00		20		18*12		40		1				40years*2*12mon*40								worked around steel material furnances 1974 to 1976		1

								6										50.3		50.3		oiler on drilling rig on surface mine						3		1		3				0.75		0.54		2		23.3		2.00		27		2*12		40

		77				4168		0														0																				0										1		2		43years*11*12mon*40hours						0		0

		78				4198		0														0																				0										1				1 per week house cleaning						0		0

		79		4200-4249		4209		7						6-Jan-58		15-Oct-02		44.8		44.8		build my own home						2		0.75		3		part-time		0.75		0.79		2		8.8		2.00		36		2*12		40 to 50		1				26y*12*12mon*40								Also installed furniture in camping trainers 8 years 18 years old 40 hours per week		1

																																										0		0.00																				also built furniture for camping trainers 5 years 39 years old 40 hours per week

																																										0		0.00																				possible formaldahyde exposure

		80				4210		0														0																				0										0										0		I have photosensitivity-allergic to ultraa violat rays

		81				4212		5						5-Nov-71		15-Nov-84		13.0		13		dental material and acrylics						3		1		3				0.75		0.1		11		0.00		0.00		23		11*12		40		1				23 year*11*12mon						0		0		0

								8										13.0		13		dental chemicals plaster stone acrylic						3		1		3				0.75		0.1		11		0.00		0.00		23		11*12		40												0

		82				4233		0																																		0										1				4year*4*12mon*12hours						1		my husband worked in a power station, dust, silicon, organic arsenic asbestos, oil, fly ash, lead, mercury and brought home on his cloths

																																										0		0.00																				helped built our new home

																																										0		0.00																				I worked for a dental office and developed films and fasions way dipping them in solution in a dark room

																																										0		0.00																				I did get silicone breast inplants

		83		4250-4299		4268		0														0																				0										1		4		19 year*5*12mon*40hours						1		Aircraft machine

		84				4286		0														0																				0										0												0

		85				4289		0														0																				0										1		4		20yaer*40*12 mon*5hours								I handled broken thermometer around 2000, gathered mercury with bare hand

		86				4290		7 (8)						30-Dec-50		15-Jan-98		47.0		47		Plastering (welding and grinding)						3		1		3				0.75		1		33		26		33.00		21		33*12		30-40		1				20year*12mon								welding and grinding		1

		87		4300-4349		4316		0														0																				0										0										0		0

		88				4342		7						14-Feb-39		15-Nov-03		64.8		64.8		Grow up in my parents home as they build it we did work too						1		0.25		1		part-time		0.05		0.79				0.00		0.00		missing		missing		missing		1		2		15year*50*12mon*3hours						0		(still lived at the same home)		0

																																										0		0.00																				My husband has done some of these jobs and had exposed as he worked in sreel mill

																																										0		0.00																				I was overcame with paint fumes and had to take breathing exercise tor a month. I helped put insulation in my parents home when they built it that was one of the kids job

																																										0		0.00																				we had a pool and I mixed chemicals and took care of it for many years at least 20 years

		89				4349		0														0																				0										0										1		Worked for my husband who owned a photographic bussiness. Did not worked in the lab but in the rental store out front

																																										0		0.00																				there was always a strong order of chemicals, only worked for 2-3 years

																																										0		0.00																				Worked in a department store as a department manager for last 24 years

		90		4350-4399		4366		0														0																				0										0										0		0

		91				4388		0				1										0																				0										1		2		15 year*6*12mon*40+hours						0		I lived in mt.pleasant, PA. my backyeard was at the botton of  former industrial company from the 1940's

																																										0		0.00																				On my childhood street, 3 people have scleroderma

		92		4400-4449		4411		4						10-Apr-60		15-Jul-04		44.3		44.3		I have helped my husband-a former mason						1		0.25		1		part-time		0.05		2				0.00		0.00		missing		missing		missing		0										1		My husband was a former mason+constructor. H have helped him with many prokects		0

								7										44.3		44.3		0						1		0.25		1		part-time		0.05		0.79				0.00		0.00		missing		missing		missing

		93				4419		0														0																				0										0										1		×35 years-hasband-sandblasting, #8 yes and all, #13, #14, #18, #19, #20 possible

		94				4422		0														0																				0										0										0		0

		95				4434		0														0																				0										1				21year*59*12mon*many hours						1		husband was optician-grossed lenses polishing for glasses for 59 years

																																										0		0.00																				I am a retired RN worked in hospital+nursing homes, also worked for weeks at teen age in beauty shop leaning

		96		4450-4499		4484		0																																		0										1				32 year*25*12mon*40hours						0		0

		97				4452		0														0																				0										1				20year*25*12mon*40hours						0		I think the "triger" for onset of scleroderma was exposure to darkroom chemicals fumes that were not properly vented

																																										0		0.00																				fumes were vented into my room where I did CT scans (small enclosed room) from 1996-1998 and 1998 I was diagnosed-2002 scleroderma

		98		4500-4549		4502		0														0																				0										1				42year*8*12mon*40hours						1		husband worked desolforaztion plant at duquesne mills 4 years

																																										0		0.00																				disel machine/truck driver

		99				4505		0																																		0										0										0		I worked at Penn State University (college of madicine). For 2-3 weeks I was exposed to overhead smells directly over head from a ceiling vent

																																										0		0.00																				The artificial lab (producing artificial heart plastics, etc) was above me and they were autoclaving and shutting down in some way

																																										0		0.00																				Four month from exposure, RA started and exploded into extreme scleroderma symptoms.

		100				4510		0														0																				0										1										0		unrecognized

		101				4530		0														0																				0										1				32year*8*12mon*30hours						1		I lived with a bricker layer for 10-11 years. Helped him some times with different jobs.

																																										0		0.00																				Exposed to concrete cutting breathing in the dust, To mixing concrete bags of dust

																																										0		0.00																				Played in and around a canal on case ave when I was young, about 6 years old to 11-12 years old

		102				4540		0														0																				0										1		2		28year*40*12mon*40-50hours						1		I Worked as a hairdresser, lived on a farm for 8 years when I was young

																																										0		0.00																				Lived with some one that drove trailer truck and hauled out of steel mills for 12 years

																																										0		0.00																				Dated a painter for 13 years; married with some one who worked in a steel mill and papper factory

																																										0		0.00																				Worked in a sewing factory 1966-68; cardboard facotry 1969-1974

		103		4550-4599		4551		0														0																				0										0										1		Worked in a building that had been converted fiom Grumman Airplane factory-semiannual soil testing was done but we never were notified of any hazard to health

		104				4560		0														0																				0										0												husband is a barber and has been for 55 years

																																										0		0.00																				I an a retired RN worked in a psychiatric hospital from 1958-1992. worked in Utica stata hospital which is a old facility.

																																										0		0.00																				I was diagnosed with scleroderma in 1973

		105				4562		0																																		0										0										0		0

		106				4563		10						5-Sep-52		15-Dec-05		53.3		53.3		off and on for 25 years						2		0.25		1		part-time		0.05		0.1		25		28.3		25.00		25		25*12		4		0										0		Worked in photography darkroom about 16 years, processed bow film and pictures 1975-190		0

																						make handbuilt pots-keep clay clean																				0		0.00

																						studio--minmial exposed to clay dust no clay mixing-weal respirations with occasional exposure to chemicals																				0		0.00

		107				4567		0																																		0										1				12years; normal housekeeping						0		0

		108				4580		7						1-Jan-51		15-Sep-05		54.7		54.7		worked on permit at construction sites of buildings, laborer						3		1		3				0.75		0.79		2.6		36.7		2.60		18		2.6*12mon		40		1				24*40*12mon*1						0		0		1

		109				4591		3						10-Dec-55		15-Feb-03		47.2		47.2		chemical worker						1		0.25		3		full-time		0.75		NA		24		NA		24.00		27		24*12		50		1				same						0		27 years chemicals styrene alieminuna chloride phenol etc		1

		110		4600-4649		4601		0		1												0																				0										0												biost own furniture, subjected to saw dust from pine, oak, cherry, black walnut

		111				4614		8		1				3-Jul-84		15-Jan-05		20.5		20.5		snipping and packing plastic										3				0.75		NA		0.17		0.00		0.00		21 to 22		2mon		32		1		2		18year*2*12mon*32-40hours						1		Growing up my dad would weld things. I was also exposed to disel fumes, This occused during my childhood 5+ years, I would also help but gross riding tractors		0

																																										0		0.00												27year*5*12mon*16-20hours								Lived in a older house for 20 something year that have chipped paint. According to mon I had an allergy to the sun

		112				4624		0														0																				0										1		2		everyday house cleaning products and  dry cleaning						1		My father was an wutobody man so was around car paint and paint fumes for years

		113				4628		0														0																				0										0										0		0

		114				4633		0														0																				0										0										0		0

		115				4635		0														0																				0										1				Lived on a farm with organic since 91						0		Health care-surgical scrub frequently 1991-2007

																																										0		0.00																				Since childhood exposure to mosquito spray at summer camp and rounds-late 1960s-1982

		116				4636		7						12-Jan-59		15-Aug-06		47.6		47.6		Gutled/Remodeled and fixed-up home that I lived in						2		0.75		1		part-time		0.05		0.79		1		12.6		1.00		35		1*12		?		1		2		Thses projucts are an everyday part of the business since 16 (in the restaurants)						0		unsure		1

								12										47.6		47.6		Worked as a chef since 16 (potatoes, cokes etc part of everyday prep)						2		0.75		3				0.75		0.1		30		31.6		30.00		16		30*12		40+												0

		117				4638		0		1												0																				0										1				19year*15mon*20-28hours						1		My husband works in a steel mill. His job is grinding steel coils. Has worked this for years

		118				4638		0														0																				0										0										0		0

		119				4639		0																																		0										1												My symptoms started shortly after I started work at a old buildig. The building always smelled of mold and sewage gas

																																										0		0.00																				Every so often they would get raw rewage in basement. The air quality was always poor. I currently work from home but for the same company.

		120		4650-4699		4651		10		1				23-Jul-54		15-Jan-06		51.5		51.5		Classes making ceramics						1		0.25		1		part-time		0.05		0.1		3.5		29.5		3.50		22		3-4*12		3 to 4		0										1		My husband worked for 40+ years in Clairton Works US Steel Plant. He also worked with tailulene&xylene&benzene		0

																																										0		0.00																				For about 25 years of those years-I was had his work closing at home (separately but in the same machine)

		121				4652		5						19-Sep-49		15-Jan-96		46.3		46.3		grind tops off glass fixture. Clean in cold water		Diane L. Radnoff，Anup Kumar Bandopadhyayl 2013				3		1		3				0.75		0.3		2		24.3		2.00		22		2*12		40		1		Pumped duplicating fluid little ventilation		40 hours								Worked in warehouse for 20 years. On a dock. Gas fumes from traillor trucks		0

		122				4655		0														0																				0										0												Worked 33 years as a registerea dental hygienist exposed to dental materials and surfactants;

																																										0		0.00																				Two years in RDU school; prior as a surgical teen

		123				4689		0																																		0										1		2		25year*7*12mon*40hours						1		Husband worked as a machinist 9 years, then promoted to superviser in the bearing dept. worked around not with

																																										0		0.00												20year*5*12mon*40hours								chrome plantig and various other chemicals and exhaust fumes. 30 years. Uses pesticides in the yard, not all the times

																																										0		0.00																				When I worked in th greenhouse we would soak our hands in clorox to get them clean, when the men woud spray the plant beds at night we would dig and work in those beds all day

																																										0		0.00																				I was exposed to a lot of different sprays and such there

		124				4691		0														0																				0										0												0

		125				4693		0														0																				0										0										1		My current husband has been in construction and mining business but no one prior to him has been involved with anything listed in previous pages

																																										0		0.00																				especially when I was diagnosed with scleroderma

		126		4700-4749		4722		0														0																				0										0										1		husband cleaning sovents to clean mental-2 years; roofing-2 years; pesticides -1 year

		127				4737		0				1										0																				0										0										1		Lived near the steel mills, currently lived prox 1 mile from coal fined power plant

																																										0		0.00																				My dad worked at mesta machine as a burner

		128		4750-4799		4751		5						6-Feb-51		15-Nov-05		54.8		54.8		punched holes in mental pipes		Abdiaziz Yassin， 2005				3		1		3				0.75		0.3		30		36.8		30.00		18		30*12		40		1				52year*10*12mon*40hours										1

		129				4773		0														0																				0										0												Shapoo with salicylic acid &started about 1991 used ever since

		130				4785		0														0																				0										1		shapooed &rinsed-off color peroxide-other cosmetology chemicals		18year*5*12mon*60hours						1		My husband worked as a mason contractor ceramic tile, we build our home and at time I would work with him

																																										0		0.00																				Pesticides were flown over our community for Gypsy moths-80s; the elementory building built a new wing-1990's; I helped my dad spray blacktop on driveways

		131		4800-4849		4822		10						12-Sep-58		15-Jan-82		23.3		23.3		I did clay pottery as a hobby						1		0.25		1		part-time		0.05		0.1		1		6.3		1.00		17		1*12		3 to 4		0												The building in which I stuided and other possible aesbestos exposure		0

		132				4836		0														0																				0										1				16 year*1 per week								0

		133		4850-4899		4864		0		1												0																				0										0												About 1991 O remodeled a basement had stone walls, and cleaned walls with clorox bleach-part time after work

																																										0		0.00																				Worked on railroad from 1973-1977 around chemical plants, coal dock, iron orc dock

		134				4871		0														0																				0										0												0

		135				4873		8 (7)		1				1-Feb-48		15-Jun-95		47.4		47.4		basic house repairs						2		0.75		1		part-time		0.05		0.79mg				0.00		0.00		missing		missing		missing		1		3		on going; cleaning supplies; owned and repaired apartment building						1		My farther worked in a steel mill from the age of 28 through 66		0

		136				4886		0														0																				0										0												0

		137				4888		0														0																				0										1				radiation treatment at 3 or 4								x-ray treatment

		138				4892		0																																		0										1		5year*45*12mon*2 to 10hours		general house of keep

		139		4900-4949		4937		0														0																				0										0												0

		140				4943		0														0																				0										0												0

		141				4947		0														0																				0										1		cosmo student		18year*4mon*35 hours						1		Ex husband worked for 3 years in a bomb renovation plant in welford UK

		142		4950-4999		4976		0														0																				0										0										1		My farther worked as a contractor 40 years laying cement and flocking for driveways and parking sites

																																										0		0.00																				I suffered from a bad case of a viral flu that left me diabled for a week. Shortly after that symptoms of scleroderma began

		143				4928		10		1		1		16-Nov-44		15-Oct-94		49.9		49.9		husband worked in glass						NA		NA		NA				NA		NA		NA		27.9		0.00		22		9*12mon		40+		1		RN working		44*10*12mon*8hours						1		Husband worked in glass plant for 9 years; then in an abrasive cleaner making palnt for 6 mons; husband aso worked in ceramic colors plant 4 years		0

		144				4981		0														0																				0										1		2		21*10*12mon*45hours								worked in Grumman Aerospace there were a lot of chemicals solvents ozone and other things;

																																										0		0.00										test engineer aircraft and space prod; general house cleaning products		21*50*12mon*20hours								I lived in my teens and early adulthood there was primary large farms growing cabbage, potatos and sod

																																										0		0.00																				14 friends in high school, 12 of them developed auto immune disesase, many died cancer

		145				4997		0														0																				0										0												0

		146		5000-5049		5011		0														0																				0										1		14		30year*50*12mon*1hour				house cleaning				Worked in hospital laboratory 6/65 to 12/77

		147				5031		0														0																				0										1		14		7year*49*12mon*8hour				house cleaning		1		(relatives) coal mines, plastering, fiberglass, gas rigs-33 years

																																										0		0.00																				worked at a bank for 21years, furniture store for 7 years (office and sale)

		148				5047		12						20-Jun-40		15-Aug-08		68.2		68.2		Products being groewn on our land and harvested by the family (tobacco, potatoes, cucumbers)						2		0.75		1				0.05		0.5		10.3		61.2		10.30		7		10*12+4mon		2 to 5		1		14		70year*70*12mon*various				house cleaning				0		0

		149		5050-5099		5080		0														0																				0										1		14, 22		12year*40*12mon*3houors				cleaning house

																																										0		0.00												21year*4*12mon*40hours				worked in  eray department				0

		150				5099		0														0																				0										1		15		19year*29*12mon*60hours				cutting/coloring hair products/sprays				0

		151		5100-5149		5121		7						28-May-64		15-Dec-09		45.5		45.5		cleaning in a school that was being remodeled						1		0.25		3		full-time		0.75		0.79		5		7.5		5.00		38		5*12mon		40		1		13, 14		37year*5*12mon*20-40hours				cleaning at the school		1		Exhusband worked at a window factory-married 89yers he worked there for about 5 years sof our marriage		0

																																										0		0.00												23year*20*12mon*20hours				cleaning office medical places				The construction workers at catrobe school were samdblasting while we are summer cleaning

		152				5129		0														0																				0										0								0		1		my husband now deceased worker at US steel, many asbestos for a various maintainment jobs. He had asbestosis during his last years

		153				5135		0														0																				0										1		22		22year*44*12mon*40+hours				take xrays and hand developed films				diagnosed 2010, stem cell transplant 2011, age 66, work full time and doing well

		154				5137		7				1		26-Jan-47		15-Dec-92		45.9		45.9		0						1		0.25		2		part-time		0.3		0.79		1.25		8.9		1.25		37		15mon		24hours		0								0		1		My husband worked at a coal-firen power plant from 1982-2013		0

																																										0		0.00																				he was exposed to easbestis in office and crawling through boilers

																																										0		0.00																				We lived on a farm,while we do not farm it ourselves, we lease it to office who do farm the fields, they use pestocodes, herbicious, fertilrers, and line on the fields. They harvest crops of hag, sog beans corn oats wheat

		155				5141		0														0																				0																		0				0

		156		5150-5199		5155		0				1										0																				0										0								0		1		My parents had a ceramic shop and a beauty shop in hour home all my life

																																										0		0.00																				cleaning products-home cleaning and supervision of residental cleaning 3times per week for 2 years

		157				5157		0														0																				0										1		14		24year*30*12mon*20hours				house cleaning				0

		158				5183		0														0																				0										0								0				0

		159				5192		0														0																				0										0								0				0

		160				5193		0														0																				0										1		14		40year*2*12mon*16hours				worked as a 3rd shift aide In a group home setting cleaned through the night				0

		161				5149		0														0																				0										0								0				0

		162				5196		7						5-Oct-53		15-Jan-07		53.3		53.3		general construction building houses and cleaning up						2		0.75		3		full-time		0.75		0.79		3		35.3		3.00		18		3*12mon		40		1		14, 19		14year*6mon*40hours				summer high school job				woring in health care for 40 years exposed to drugs, cleaning agents, assortment of medications, anesthetic gases,including nitrous exide and many times blood and other bodily secretious		1

		163		5200-5249		5203		0														0																				0										1		14						use a lot of house products				my boyfriend worked on cars for 4 years

																																										0		0.00																				I worked at Busy Beaver for 3 years

		164				5204		8						14-Jul-65		15-Sep-07		42.2		42.2		I was house keeper at resion plant hercules wielingaben (POWDER COMPANY)						2		0.75		2				0.3		1		1.5		18.2		1.50		24		18mon		25hours		1		13, 14		24year*18mon*25hours				wiping computer room floor				0		0

																																										0		0.00												same as above

		165				5235		0														0																				0										0								0		1		Dad worked for a window factory at one point capprox for 2 years. Cutting metal to fit the windows. This was aoround the time they separated

		166				5241		0														0																				0										1		17, 19		21year*30*12mon*30hours						1		My farther was a Weloer for Westinghouse. He worked 5 days/wk until became too ill with diabetes, needing dialysis, etc. I think he showered before he come home but definitely brought his work cloths home to be laundered

																																										0		0.00												21yeaar*20*12mon*10hours								As an itinerant speech pathologist working in the public schools, I was exposed to a lot of nasty studd. Such as fumes, asbestos, etc.

		167		5250-5299		5254		0				1										0																				0										0								0				Lived in Hagelwook closed to mills and also belive there was black mod in home on Wick Drive

		168				5261		3						6-Aug-57		15-Dec-91		34.4		34.4		was around residual husband around auto body repairshop						1		0.25		1		part-time		0.05		2.8		9.3		14.4		9.30		20		112		2 to 4hours		1		13, 14, 16		20year*2-4hours				some at auto body shop				Growing up I always noticedd I was affected Asphalt used in road pavement also placecd in the area of a limestone mfg. Climbed on the limestone mounds'		0

								5																				1		0.25		1				0.05		0.3		9.3		0		9.30												same				again exposure while at husbands auto repair

																																										0		0.00												same				Auto spray paint

		169				5262		0														0																				0										0								0				I worked for 15 years as a letter carrier for the US Postal Service exposed to mail bags inside the factory

		170				5270		0														0																				0										0								0				0

		171				5274		0														0																				0										1		14		30year*25*12mon*30hours				clean homes_dormitory				0

		172				5277		0														0																				0										1		14						cleaning home				(relatives) commercial contractor

		173				5284		0														0																				0										0								0				0

		174				5292		3						14-Feb-47		15-May-11		64.2		64.2		personal sanblasting on rusted iron						2		0.75		1		part-time		0.05		2.8		0.25				0.00				3mon				1		13		27years				all types of cleaners				0		1

								4										64.2		64.2		I have done a lots of concrete work cuttin grinding etc		OSHA, 2009				3		1		2		full-tiime		0.3		2		25				0.00				25years				1		14		27year				have aptsat use cleaning solutions all the time

								5										64.2		64.2		grinding metal on cars to repair		Abdiaziz Yassin， 2005				1		0.25		1				0.05		0.14		missing				0.00								1		16		2years				putting barns with oil base paints and some cleaning sovents

								6										64.2		64.2		drilled 400ft into the soil _rock to look for coal						2		0.75		2				0.3		0.54		2				0.00				2years				1		17		10 years				traction is diesel and drill for 2years was diesel

								7										64.2		64.2		every summer build proches-decks and roots						1		0.25		1				0.05		0.79		missing				0.00								1		19		26 years				school building I taught in had asbestos covering heating pipes and basement

								8										64.2		64.2		mining bags at cement for sidewalks						3		1		2		full-time		0.3		1.5		25				0.00				25years

								11										64.2		64.2		have my own tractor for 8 years						2		0.75		1				0.05		0.5		8				0.00

								12										64.2		64.2		plant my own garden						1		0.25		1				0.05		0.1		8				0.00

		175		5300-5349		5305		0		1												0																				0										1		14， 22		16year*10.98*12mon*1-24hours				house cleaning		1		Ex-husband 79-97 was union pumber/pipefitter that did shut-downs power plants

																																										0		0.00												18year*9mon*1-24hours				dental assistant				current husband 99-current was electrician

																																										0		0.00																0				(I)worked as firefighter/paramedic for 15 years, doing overhauling burnt buildings care fire accidents farm/industrial fires/accidents filed/forest fires

		176				5309		0														0																				0										0								0		1		Husband worked in auto parts factory for 32 years; fisher body and in a brickyard for 10 years prior

		177				5321		0														0																				0										1		14						0				0

		178				5330		0														0																				0																		0		1		My huasband exposure to 11, 21-Diary farm 1981-1994-No17, 18, 20 -2002-20160Worked with gas sites

																																										0		0.00																				(I) do some cleaning products I have used in homes for the last years-maybe 2010-2016 not every day were these products

		179				5345		0														0																				0										1		13, 14		45year*18*12mon*22hours				Cleaning homes		1		Husband worked construction buildings-bridges removal of asbestos

																																										0		0.00												45years*40*12mon*30hours				Northwest bank				working around fumes reparing heavy machinery

		180				5346		0														0																				0										0								0		1		My husband has had his own construction company for 30 years

		181		5350-5399		5355		0														0																				0										0								0				0

		182				5361		0														0																				0										0								0				0

		183				5363		0														0																				0										0								0		1		My dad worked in a steel mill in Cleveland, OH from the time I was born until I was prrox 14 years old

																																										0		0.00																				In Nov 1999, the military home my family lived in had a faulty furnance and my husband, orlder son I were exposed to significant carbon monoxide poisoning. We had to be treated in 2 Ers,

																																										0		0.00																				The second which had a hyperbaric oxygen chamber. All of us had to spend around 45 min in the chamber

		184				5372		7						16-Dec-63		15-Mar-08		44.2		44.2		Worked on building constructions						3		1		2		part-time		0.3		0.79		5		15.2		5.00		29		5*12		off and on as needed		1		14, 17, 19, 22		15*6*12mon*20hours										1

								10										44.2		44.2		Worked in clay						2		0.75		2		part-time		0.3		0.1		3		29.2		3.00		15		3*12								22*26*12mon				Flew in military aircraft				X-ray-wife as nuerse

								11										44.2		44.2		Haying in summer						1		0.25		1				0.05		0.5		2		28.2		2.00		16		2*12								15*3*12mon				remarked asbestos from high school				Yes, I am a CRNA and work with anesthesia volatile agents

																																										0		0.00												21*33*12mon				as a RN and chemotherapy

		185				5379		0														0																				0										1		14						general house cleaning				0

		186				5380		3						16-Jun-56		15-Dec-11		55.5		55.5		Steel mill						3		1		3				0.75		2.8		36		35.5		36.00		20		36*12		40+		1		13, 17, 19, 20		20*34*12*1-2hour				machine maintain				Operated battery powered forkliffs for 20+years. Heavy and extended exposure to sulphurine acid fumes and dust from corrosion due to lead/sulphurine		1

								4										55.5		55.5								2		0.75		3				0.75		2		2		35.5		2.00		20		2*12		40						18*34*12*2-6				operated heavy repair fueled equip				Both inhalation and skin contact. Offen 60+hours/week with overlapped jobs

								5										55.5		55.5								2		0.75		1				0.05		0.3		4		37.5		4.00		18		4*12		varied						18*36*12*40+				steel mill

								7										55.5		55.5		General house constructoring and remodeling						2		0.75		1		part-time		0.05		0.79		40		35.5		40.00		20		40*12		varied						18*2*12*60+				welder steady

								11										55.5		55.5		near a tractor						2		0.75		1				0.05		0.5		10		46.5		10.00		9		10*12		varied

		187				5394		8		1				31-Aug-46		15-Jan-04		57.4		57.4		Worked as ADM ASST for co that did power coating mixing of diant and various chem						2		0.75		3				0.75		1.5		2		7.4		2.00		50		2*12		40+		1		13, 14		11*11*12*11				same as previous		1		husband: worked as pianter for approx 2 years; worked in MFG with metals for approx 5 years; worked for MFG of farm equip for irrigation for 7 years		0

								9										57.4		57.4																				11		46.4		11.00		11		11*12								26*54*12*2hours				used solutions for house cleaning				I worked for many years in old blds in downtwon PGH with which were remodeled-most recent; orther emp also had problems they thought was caused by bldg envron.

																																										0		0.00																				These emp were long term and had been though several remodelings

		188		5400-5449		5415		3						10-Oct-59		15-Feb-11		51.4		51.4		Heat treating steel						3		1		3		full-time		0.75		2.8		31		26.4		31.00		25		31*12		40		1		13, 17		25*2*12mon				cleaning materials				0		1

								4										51.4		51.4		cement cont						3		1		3				0.75		2		2		29.4		2.00		22		2*12		40						21*2*12mon				aircraft mach

								5										51.4		51.4		same as above						3		1		3				0.75		0.3		31		26.4		31.00		25		31*12		40

								7										51.4		51.4		same as above						3		1		3				0.75		0.79		2		29.4		2.00		22		2*12		40

		189				5444		0		1												0																				0										1		14		30*20*12mon*30hours				ckeaning person Mrclean concrete Windey pledge		1		relatives) fue from heavy equipment

																																										0		0.00																				I) worked in a concrete/block plant, fumes from block machines&kilns; truck fumes; limestonedust

		190		5450-5499		5455		9						7-Jun-62		15-Aug-12		50.2		50.2		make shea Butther sweet almond oil sheabutter fragrance oils																		24		21.2		24.00		29		24*12		10		1		14		16*25*12mon*2hurs				bleach cleaner at home				We built our own home in May 1999		0

		191				5459		0														0																				0										0								0				I was a nurse and deployed to Vietnam for 1 year in 1968, I was not direct contatc with agent organic, but cared for col's coming in from filed where it was used

		192				5460		0														0																				0										1								0		1		relatives) construction

		193				5462		0														0																				0										0								0		1		Husband worked on a dairy farm. He worked in a sewing factory repairing equipment. He also owned aand worked in a lawn and garden repairing engines

																																										0		0.00																				He served in the Army and was stationed in Korea during the Korean war

		194				5464		0				1										0																				0										1		19		23*34*12mon*varied				various classroom during my teaching career				Growning in Pittsburgh the steel mills produced a lot of air pollution, We had to dust our home almost daily due to the red soot product

		195				5469		3						6-Sep-60		15-Dec-01		41.3		41.3		Complete own construction work, mansonary, stone tiike, etc. perhaps 2 w per 4 yr						3		1		2		part-time		0.3		2.8		4		18.3		4.00		23		4*12		not as formal jobs		1		16, 20		16year				automotive refinding				0		1

								4										41.3		41.3		same as above						3		1		2				0.3		2		4		18.3		4.00		23				not as formal jobs						20*31*12mon*50hours				wood working; started in power metal at age 20

								5										41.3		41.3		automotive and metal fabrication		Abdiaziz Yassin， 2005				3		1		2				0.3		0.14		6		27.3		6.00		14		6*12		30

								7										41.3		41.3		construcred primary residing, and had several rental prep. Complete all work						3		1		2				0.3		0.79				18.3		0.00		23				several times per week

		196				5479		0														0																				0										0								0		1		My husband is into construction work and has worked in older home with asbestos, lead paint and had lived on a harm. From when he was little he was about 8 years when he stated helping with cows

																																										0		0.00																				I have worked at a meat butchering place with raw meat. Dear, cattle, swine lam etc. From 1978-1981. took time off 10 years to raise family 3 kids+then started in the banking field in 1996

		197				5486		11						29-Jun-54		15-Aug-11		57.1		57.1		worked on local farm						3		1		2				0.3		0.5		4		42.1		4.00		15		4*12		missing		1		20		16*2*12mon				0				0		1

		198				5494		0														0																				0										0								0				Live near nuclear power plant; properly burden pipeline gas; towers all around neighborehood

		199				4595		0														0																				0										0								0				Spouse was in the Air National Guard for 20 years. He worked two days a month in the office when outside he could smell the jet fuel

																																										0		0.00																				I worked in building for 20 years. Company ysed to come in and treat for bugs using chemicals in small rooms where always kept closed for few days

		200				5497		0														0																				0										0								0				0

		201				5499		0		1												0																				0										1		14, 19		5*12*12mon*7-8				School with asbestos				husband was exposed to formaldanide for about 8-9hours in an accidnet

																																										0		0.00																regular house cleaning				I worked in the coal factory industry for 18 years my office was situated near the coal processing plant.

																																										0		0.00																				I transftered to a field office for 15 years where coal transfer was done right outside. also was exposed to black mold from 2009 to 2014

		202		5500-5549		5502		0														0																				0										0								0				Lead paint 1965 fumes in home floor painted in a small room;; took palquinil dec 2 then had a systemic rach from medication in jan 2013

		203				5508		0														0																				0										0								0				0

		204				5510		0														0																				0										0								0				0

		205				5511		0														0																				0										0								0				0

		206				5516		0														0																				0										0								0				0

		207				5518		0														0																				0										0								0		1		husband welding 3-4years/ abrasive grinding 3-4years /drilling Founfry 1 year and mold released chemicals for 15 years

		208				5520		0														0																				0										1		17		27*25.6*12mon*40				worked in a company garage in a storeroom with no windows		1		husband worked at landfill so he was around the majority of some these substances

		209				5527		0														0																				0										0								0				0

		210				5529		3						7-Sep-56		15-Feb-11		54.4		54.4																		2.8		40		0.00		0.00		missing		40*12				1		13, 18, 19, 20		3*12mon								0		1

								4										54.4		54.4																		2		40		0.00		0.00		missing		40*12								3*12mon

								5										54.4		54.4																				40		0.00		0.00		missing		40*12								25*12mon				unrecognized

								6										54.4		54.4																		0.54		40		0.00		0.00		missing		40*12								6*12mon

								7										54.4		54.4																		0.79		40		0.00		0.00		missing		40*12

								8										54.4		54.4																		1		40		0.00		0.00		missing		40*12

		211				5539		8						18-Jul-63		15-Mar-11		47.7		47.7		1981-2000Injection palstic; 2000-2016 worked with plenolies materials including benizene						1		0.05		3				0.75		NA		35		29.7		NA		18		35*12mon		40+		0								0				since 1981 have worked in palstic factories since 2000 have worked in phenolics materials thet include benizene, carbon graphic, plastic engineering		0

		212				5542		0														0																				0										1		17		24*30*12mon*22-35hours				school bus driver		1		relative) worked  on cars -as in sanding/solvents etc, (feron)

		213		5550-5599		5555		0														0																				0										0								0		1		Father was a machinist, worked industrial jobs

																																										0		0.00																				I) Worked in a resturant fro 16 years after college+now currently worked as a carrier at FedEx

		214				5561		3						10-Oct-61		1-Jul-98		36.7		36.7		(dentist/ dental lab work) used silica sandblasting of dental restorations metal, dental acrylic with methylmethacrylate						3		1		3		full-time		0.75		0.1		20		8.7		20.00		28		20*12		36-40		1		13, 14, 17, 20, 22		24*24*12mon*26-40hours				we used a liquid called orange solvent numerous others in dental materials		1		My father was a dentist and exposed to all I have noted		0

								4										36.7		36.7		(dental labwork) Polishing poreclain, gold grinding dental stone and plaster, cutting stone and plaster						3		1		3		full-time		0.75		0.1		20		8.7		20.00		28		20*12		36-40										house cleaning				Possible radon levels high in our home but unsure for how long and had a mitigation system installled

								5										36.7		36.7		same as above						3		1		3		full-time		0.75		0.1		20		8.7		20.00		28		20*12		36-40										a lot of fumes given off with dental materials

								6										36.7		36.7		drilled stone in lab						3		1		3		full-time		0.75		0.1		22		10.7		22.00		26		22*12		36-40										dental materials

								8										36.7		36.7		made dental temporary crowns made of acrylics+plastics						3		1		3		full-time		0.75		0.1		22		10.7		22.00		26		22*12		36-40										dental+x-rays

		215				5562		0														0																				0										0								0				0

		216				5563		0														0																				0										1		14						cleaning my own home				My husband worked in a printing shop for 9 years. He currently does janitoral and painting as a maintenance man for the past 11 years using industrial cleansers solvents and solutions and paint

		217				5569		0														0																				0										1		14		15*45*12mon*5hours				used house cleaning material  at home		1		Husband work on heacy equipment for 8years, 40hours per week in the 70s and 80s

																																										0		0.00																				Husband worked with asbestos ppipes as a plumbers helper 10 hours per week in earlu 70s

																																										0		0.00																				husband worked on a rock quary for 8years 20 hours per week in the 70s and 80s

		218				5572		0														0																				0										0								0				There is a piant plant across on road and hown hill from me

		219				5579		0														0																				0										0								0				0

		220				5589		0														0																				0										1		14		45*2*12mon*35hours				cleaning home				relative) Benovations of home

		221				5594		0														0																				0										0								0				0

		222				5597		5						15-Mar-66		15-Jul-93		27.3		27.3		abrasing meral welding coper and metal grinding medal		Diane L. Radnoff，Anup Kumar Bandopadhyayl 2013				2		0.75		3				0.75		0.3		4		0.00		0.00		30		4*12		40+		1		13, 14, 16, 19, 20		30*10*12mon*40+				welding rods metal cleaning		1		relatives) same but longer times		0

								9 (4)										27.3		27.3		welding rod factory						2		0.75		3				0.75		2		6		0.00		0.00		35		6*12		40+						25*5*12mon*40hours				school grounds				I) as a child played in fly ash then as adult moved next to fly ash dump

																																										0		0.00												25*5*12mon*40hours				school grounds

																																										0		0.00												25*6*12mon*40hours				welding rods metal cleaning

		223				5598		0														0																				0										1		14		14*4*12mon				start working at a pool around 14 years then lifeguard on an ---				Lived in springdale most of my life with 2 power plants. Fly ash was dumped not far from us

																																										0		0.00																				have worked in chemical stockrooms most of my 32 years of work( Acetone, ethanol, phenols, benzenes etc.)

		224		5600-5649		5604		0														0																				0										0								0				I worked for Westinghouse from 1987-1995 inspecting nuclear fuel tubing usesd acetone to wipe the tabing down

		225				5605		0														0																				0										0								0				0

		226				5606		0														0																				0										0								0				0

		227				5608		11						12-Nov-48		15-Apr-13		64.4		64.4		Hobby gardening planted seenlings/ root						2		0.75		1				0.05		0.5		25		36.4		25.00		28		35*12		intermittent		1		21		28*35*12mon*intermittent				few times used pesticides				Pesticides exposure from having "terminity" treat home monthly from 2000-2013		0

																																										0		0.00																				suspected high mercury intake from fish

		228				5610		11						15-Nov-60		15-Aug-13		52.7		52.7		live on a farm						2		0.75		2				0.3		0.5		15		13.7		15.00		39		15*12				0										1		relative) US. Steel clairton works-dusty		0

								12										52.7		52.7		gardening						2		0.75		2				0.3		0.1		15		13.7		15.00		39		15*12																I) worked at rock ten factory-charleroi, exposed to card board dust and adhesive mede to bind products

		229				5614		0		1												0																				0										1		13		25*25*12mon*1hour				remove oil form electic transformers		1		Husband auto mechanic, worked with auto exhaust, wekding, chemicals exposed for 33 years-24/7

																																										0		0.00																				I worked in electric warehouse around a lot of dust for 31 years

		230				5616		0														0																				0										0								0				My house I lived since 1988 was detected for radon but was corrected with radon exhaust system

																																										0		0.00																				I had teeth plant end of 2013

																																										0		0.00																				I overworked 2010-2014 65-70hours/week

																																										0		0.00																				I was exposed to feron that leaked out to freezer one time

		231				5619		0														0																				0										0								0				0

		232				5621		0														0																				0										1		14						normal house keeping in my hom3				0

		233				5639		3						23-Jun-43		15-Jan-04		60.6		60.6		PAT repaired buses						3		1		3		full-time		0.75		2.8		8		10.6		8.00		50		8*12		40		1		13, 17, 19						unrecognizable				0		0

								5										60.6		60.6		same as above						3		1		3				0.75		0.3		8		60.6		8.00

		234				5648		0														0																				0										0								0				unrecognizable

		235		5650-5699		5655		7				1		2-May-68		15-Oct-86		18.5		18.5		I lived in a house that we renovated over 17 years we dealt with 100_year old plaster +dust.						2		0.75		2		part-time		0.3		0.79		17		0.00		0.00		27		17*12		1 to 30		1		14, 22		27*17*12mon*1-6				cleaning a 14 home house weekly		1		Mu farther worked in a plant that manufacturing car parts. He also worked in mining and at steel mill. Mu husband worked in a steel mill, a machine shop, a chemical plant, an electric substation, and a coke/coal mill		0

																						We were constantly covered In building material dust mainly plaster gypsom, lead paint dust, mortar mix, cement and asbestos																				0		0.00												bith*28*12mon*as needed				I had tons of eray taken due to illness, injuury and tooth decay				I used lot of bleach I cleaned houses on a part time basis. My mon had RA, she was the daughter of a steel worker and live near a mill. She also worked in a dry cleaners for many years as a teenager

		236				5658		0														0																				0										0												0

		237				5661		0				1										0																				0										1		15						0				Lived near a westing house plant where the first atcm was split chalfant PA. born and lived when I was young

		238				5663		0														0																				0										1		14, 22		41*16*12mon*38				Bleach degreasers oven cleaner cleaning at café at school				0

																																										0		0.00												20*18*12mon*40				dental assistant worked around lead-mercury x-rays				0

		239				5675		0														0																				0										1		14		21*12mon*40				dietary supervisor

		240				5674		0														0																				0										0								0				0

		241				5678		0														0																				0										1		15		44*8*12mon*20hours				worked in a beauty salon and barber shops cut hair, receptionst work				0

		242				5679		0														0																				0										0								0				0

		243				5681		7		1				4-Sep-61		15-Jan-12		50.4		50.4		sheetmetal install on HVAC						3		1		3				0.75		0.79		27.8		23.4		27.80		27		27*12+10		40		1		19, 20		27year*40hours				General commercial renovation				I) was running a reciprocating store and hammering duct work for two consectitive weeks		1

																																										0		0.00																various sheet metal welding jobs

		244				5694		0														0																				0										0								0				0

		245		5700-5749		5706		0														0																				0										1		22		23*24.9*12mon*1				dental orance				0

		246				5707		0														0																				0										0								0				0

		247				5715		0														0																				0										0								0				In 2001, we did extensive remodeling of our home and we lived in our home while this was being done

		248				5720		0														0																				0										0								0				0

		249				5724		0														0																				0										1		14						weekly house cleaning, products		1		Husband was busdriver for 25 years

		250				5732		0														0																				0										1		14		22*30*12mon*14-15				norma house leaning		1		My husband was small garden tractors

																																										0		0.00																				I lived in a house where a radon unit put in

		251				5746		7						6-Mar-56		15-Jun-15		59.3		59.3		helped remodel homes with family when moved total of 7hours in 4 weeks each time						2		0.75		1		part-time		0.05		0.79		0.17		29.3		0.17		30		2mon				0								0				She owns a construction company-always in office now		0

		252				5747		7				1		22-Jan-41		15-Feb-08		67.1		67.1		assisted my husband at his construction for cleaning,  etc						2		0.75		2		part-time		0.3		0.79		10		25.1		10.00		42		10*12		15		1		16		42*10*12mon*15				helped mu husband at his construction site		1		My husband worked in construction, he had all types of building from the ground up. He worked 7 days a week, 10-12 hours/day.		0

																																										0		0.00																				He did that from 1999-2003 while we were together. He had been in construction the 1970's were still together

																																										0		0.00																				I have lived in a steel twon almost all my life

		253		5750-5799		5750		8						14-Jul-64		15-Jan-11		46.5		46.5		sample wax for lab						2		0.75		3				0.75		0.1		0.5		26.5		0.50		20		6mon		40		0								0				0		0

		254				5753		5						18-Mar-72		15-Sep-09		37.5		37.5		made jeys at hardware store job from 1987-1990						2		0.75		2				0.3		0.3		3		22.5		3.00		15		3*12		20		0								0				0		0

		255				5756		0														0																				0										0								0				0

		256				5764		0														0																				0										0								0				0

		257				5774		0						16-Oct-66								0																				0										1		14		12*28*12mon*5				hosue leaning				I worked in microbiology and virology lab for 5 years each. My job included working with many chemical agents

		258				5777		10						16-Jan-52		1995		43		43		took a class						1		0.25		1		part-time		0.05		0.1		4		21		4.00		22		4*12		2		1		14		43*43*12*3				cleaned my house		1		My husband worked in a coal mine for 5 mons in 1972

		259				5778		0						25-Jan-05								0																														1		19		30years*24hours				had asbestos removed from 5 rooms in home				radon was found in basement in our house when I was 16-22 years old

		260		new		5514		0														0																														0												0

		261				5596		0														0																														0												Sister, two years older, has scleroderma, anothr sister, 6 years younger than me, suspected she has scleroderma but has bot been tested

		263				4000		0														0																														1		14, 15								19*15*12mon*6hours		doing perms and haircolon, husband and father were coal miners, my husband worked around Molgosanum





clean data

		ID		IDN		silicaex		Probability (value)		Frequency (value)		Intensityv		Intensitys		Duration(value)		FinalNum		Finalscore		FinalSum		SEX		Age		Month		hourspw		chemicalex		Skin contact		EnvirEx		Exunreg

		4822		1		10		0.25		0.05		0.06		1		1.00		1		0.0125		0.00		0		17		12		3, 4		0		0

		1143		2		0														0				0								1		0

		1140		3		0														0				0								1		1		1

		1271		4		0														0				0								1		0

		1443		5		0														0				0								1		0

		1436		6		0														0				0								1		0

		1575		7		11		0.75		0.75		0.5		2		4.25		2		4.78125		7.17		0		14		51		40+		0		0

						12		0.75		0.75		0.1		1		4.25				2.390625						14		51		40+		0

		1617		8		0														0				0								1		0

		1717		9		0														0				0								0		0

		1789		10		0														0				0								1		0

		1873		11		0														0				0								0		0		1

		1875		12		0														0				0								0		0

		1931		13		0														0				0								0		0

		2404		14		0														0				1								1		0		1

		2440		15		0														0				1								0		0

		2466		16		0														0				0								0		0

		2478		17		0														0				0								1		1

		2558		18		0														0				0								1		0

		2659		19		0														0				NA								0		0		1

		2679		20		3		1		0.75		2.8		4		1.50		3		4.5		4.50		0		18		10*12		40		0		0

						10				0.75		0.1		1		0.00				NA						18		13*12		40

		2733		21		0														0				0								0		1

		2748		22		0														0				0								0		0

		2765		23		0														0				0								0		0

		2766		24		0														0				0								0		0

		2864		25		0														0				0								0		0

		2882		26		7		0.75		0.3		0.09		1		3.00		4		0.675		0.675		0		19		36		10 to 30		NA		1

		2894		27		0														0				0								1		0

		2912		28		0														0				0								1		1

		2952		29		0														0				0								0		1

		2990		30		0														0				0								0		0

		2994		31		0														0				0								1		1

		3050		32		0														0				0								0		0

		3072		33		7		0.75		0.05		0.79		3		20.00		5		2.25		2.25		0				off and on for 20+ years		not steady		1		1

		3128		34		0														0				0								1		0

		3138		35		0														0				0								1		1

		3151		36		0														0				0								1		0

		3216		37		3		1		0.75		2.8		4		25.00		6		75		161.44		1		18		25*12		40		1		0		1

						5		1		0.75		0.3		2		25.00				37.5						18		25*12		40

						8		0.75		0.75		1		3		29.00				48.9375						29		29*12		40

						9		1		0.75		NA		NA		NA				NA						35		35*12		40

		3221		38		0														0				0								1		0

		3266		39		3		0.75		0.05		2.8		4		1.00		7		0.15		155.40		1		25		1		2		1		0

						4		0.75		0.75		2		4		23.00				51.75						16		23*12		60

						5		0.75		0.75		0.3		2		23.00				25.875						16		23*12		60

						7		0.75		0.75		0.79		3		23.00				38.8125						16		23*13		61

						8		0.75		0.75		1		3		23.00				38.8125						16		23*14		62

						9		0.75		0.05		NA		NA		NA				NA						24		12*12		3

		3285		40		3		0.75		0.75		0.16		1		3.00		8		1.6875		28.69		0		34		3*12		40		0		0

						4		0.75		0.75		0.16		1		7.00				3.9375						37		7*12		40

						5		0.75		0.05		0.3		2		3.00				0.225						46		3*12 off and on		7

						6		0.75		0.3		0.54		2		2.00				0.9						48		2*12 part time		25

						7		0.75		0.75		0.79		3		13.00				21.9375						56		14*12		35

		3366		41		7		0.75		0.3		0.79		3		3.00		9		2.025		10.13		0		27		3*12		15		1		0

						11		0.75		0.3		0.5		3		12.00				8.1						10		12*12		20 seasonal

		3383		42		0														0				0								0		0

		3389		43		0														0				0								0		0

		3440		44		0														0				0								0		0

		3433		45		5		0.75		0.75		0.3		2.00				10		0				0		missing		2		40		0		0

		3465		46		0														0				0								1		0

		3487		47		0														0				0								0		1		1

		3500		48		0														0				0								1		0

		3531		49		3		1		0.05		2.8		4		2.00		11		0.4		0.40		1		42		2*12		10		1		0

		3544		50		0														0				0								0		0

		3558		51		0														0				0								1		1		1

		3574		52		0														0				0								1		1

		3604		53		0														0				0								1		0

		3685		54		0														0				0								0		0

		3710		55		7		0.75		0.05		0.79		3		6.50		12		0.73125		0.73		0		43		6-7*12		3 or 4 varied		1		1

		3793		56		0														0				0								0		0

		3816		57		3		0.75		0.3		2.8		4		8.00		13		7.2		31.50		1		12		8*12		40 summer time		1		0		1

						4		0.75		0.75		2		4		2.00				4.5								1998-2000		40-60hours

						5		0.75		0.3		0.3		2		8.00				3.6

						7		0.75		0.3		0.79		3		8.00				5.4

						8		0.75		0.3		1		3		8.00				5.4

						11		0.75		0.3		0.5		2		8.00				3.6

						12		0.75		0.3		0.1		1		8.00				1.8

		3823		58		0														0				0								1		1

		3842		59		0														0				0								1		0

		3858		60		0														0				0								0		0

		3874		61		0														0				0								0		0

		3877		62		0														0				0								1		0

		3888		63		9		0.75		0.05		0.79		3		2.80		14		0.315		0.32		0		27		2.8*12		6		1		0

		3909		64		0														0				0								1		1

		3918		65		7		0.75		0.05		0.79		3		0.50		15		0.05625		0.12		0		28		6		8		1		1

						10		0.25		0.05		0.1		1		5.00				0.0625						25		5*12		1

		3920		66		5		0.25		0.3		0.17		1		5.00		16		0.375		0.38		0		30		5*12		20		1		0

		3944		67		0														0				0								1		0

		3981		68		0														0				0								1		1

		4010		69		0														0				0								1		1

		4019		70		11		0.75		0.3		0.5		3		12.00		17		8.1		10.80		0		5		12*12		unsure		1		0		1

						12		0.75		0.3		0.1		1		12.00				2.7								12*12		unsure				1

		4054		71		0														0				0								0

		4054		72		0														0				0								1

		4118		73		0														0				0								0		1

		4126		74		0														0				0								0		0

		4135		75		0														0				0								1		0

		4141		76		0														0				0								0		1		1

		4167		77		5		1		0.75		0.3		2		18.00		18		27		30.00		1		20		18*12		40		1

						6		1		0.75		0.54		2		2.00				3						27		2*12		40

		4168		78		0														0				0								1		0

		4198		79		0														0				0								1		0

		4209		80		7		0.75		0.75		0.79		3		2.00		19		3.375		3.38		1		36		2*12		40 to 50		1

		4210		81		0														0				0								0		0

		4212		82		5		1		0.75		0.1		1		0.00		20		0		0.00		0		23		11*12		40		1		0

						8		1		0.75		0.1		1		0.00				0						23		11*12		40				0

		4233		83		0														0				0								1		1

		4268		84		0														0				1								1		1

		4286		85		0														0				0								0

		4289		86		0														0				0								1

		4290		87		7		1		0.75		1		3		33.00		21		74.25		74.25		1		21		33*12		30-40		1

		4316		88		0														0				0								0		0

		4342		89		7		0.25		0.05		0.79		3.00				22		0				0		missing		missing		missing		1		0

		4349		90		0														0				0								0		1

		4366		91		0														0				0								0		0

		4388		92		0														0				0								1		0		1

		4411		93		4		0.25		0.05		2		4.00				23		0				0		missing		missing		missing		0		1

						7		0.25		0.05		0.79		3						0						missing		missing		missing

		4419		94		0														0				0								0		1

		4422		95		0														0				0								0		0

		4434		96		0														0				0								1		1

		4484		97		0														0				0								1		0

		4452		98		0														0				0								1		0

		4502		99		0														0				0								1		1

		4505		100		0														0				0								0		0

		4510		101		0														0				0								1		0

		4530		102		0														0				0								1		1

		4540		103		0														0				0								1		1

		4551		104		0														0				0								0		1

		4560		105		0														0				0								0

		4562		106		0														0				0								0		0

		4563		107		10		0.25		0.05		0.1		1		25.00		24		0.3125		0.31		0		25		25*12		4		0		0

		4567		108		0														0				0								1		0

		4580		109		7		1		0.75		0.79		3		2.60		25		5.85		5.85		1		18		2.6*12mon		40		1		0

		4591		110		3		0.25		0.75		NA		NA		24.00		26		NA		NA		1		27		24*12		50		1		0

		4601		111		0														0				1								0						1

		4614		112		8		NA		0.75		NA		NA				27		0				0		21 to 22		2mon		32		1		1				1

		4624		113		0														0				0								1		1

		4628		114		0														0				0								0		0

		4633		115		0														0				0								0		0

		4635		116		0														0				0								1		0

		4636		117		7		0.75		0.05		0.79		3		1.00		28		0.1125		16.99		1		35		1*12		?		1		0

						12		0.75		0.75		0.1		1		30.00				16.875						16		30*12		40+				0

		4638		118		0														0				0								1		1				1

		4638		119		0														0				0								0		0

		4639		120		0														0				0								1

		4651		121		10		0.25		0.05		0.1		1		3.50		29		0.04375		0.04		0		22		3-4*12		3 to 4		0		1				1

		4625		122		5		1		0.75		0.3		2		2.00		30		3		3.00		0		22		2*12		40		1

		4655		123		0														0				0								0

		4689		124		0														0				0								1		1

		4691		125		0														0				0								0

		4693		126		0														0				0								0		1

		4722		127		0														0				0								0		1

		4737		128		0														0				0								0		1		1

		4751		129		5		1		0.75		0.3		2		30.00		31		45		45.00		1		18		30*12		40		1

		4773		130		0														0				0								0

		4785		131		0														0				0								1		1

		4822		132		10		0.25		0.05		0.1		1		1.00		32		0.0125		0.01		0		17		1*12		3 to 4		0

		4836		133		0														0				0								1

		4864		134		0														0				1								0						1

		4871		135		0														0				1								0

		4873		136		8		0.75		0.05		0.79mg		3.00				33		0				0		missing		missing		missing		1		1				1

		4886		137		0														0				0								0

		4888		138		0														0				0								1

		4892		139		0														0				0								1

		4937		140		0														0				0								0

		4943		141		0														0				0								0

		4947		142		0														0				0								1		1

		4976		143		0														0				0								0		1

		4928		144		10		NA		NA		NA		NA		0.00		34		NA		NA		0		22		9*12mon		40+		1		1		1		1

		4981		145		0														0				0								1

		4997		146		0														0				NA								0

		5011		147		0														0				0								1

		5031		148		0														0				0								1		1

		5047		149		12		0.75		0.05		0.5		2		10.30		35		0.7725		0.77		0		7		10*12+4mon		2 to 5		1

		5080		150		0														0				0								1

		5099		151		0														0				1								1

		5121		152		7		0.25		0.75		0.79		3		5.00		36		2.8125		2.81		0		38		5*12mon		40		1		1

		5129		153		0														0				0								0		1

		5135		154		0														0				0								1

		5137		155		7		0.25		0.3		0.79		3		1.25		37		0.28125		0.28		0		37		15mon		24hours		0		1		1

		5141		156		0														0				0

		5155		157		0														0				0								0		1		1

		5157		158		0														0				0								1

		5183		159		0														0				0								0

		5192		160		0														0				NA								0

		5193		161		0														0				0								1

		5194		162		0														0				0								0

		5196		163		7		0.75		0.75		0.79		3		3.00		38		5.0625		5.06		1		18		3*12mon		40		1

		5203		164		0														0				0								1

		5204		165		8		0.75		0.3		1		3		1.50		39		1.0125		1.01		0		24		18mon		25hours		1

		5235		166		0														0				0								0		1

		5241		167		0														0				0								1		1

		5254		168		0														0				0								0				1

		5261		169		3		0.25		0.05		2.8		4		9.30		40		0.465		0.70		0		20		10+*12mon		2 to 4hours		1

						5		0.25		0.05		0.3		2		9.30				0.2325

		5262		170		0														0				1								0

		5270		171		0														0				0								0

		5274		172		0														0				0								1

		5277		173		0														0				0								1

		5284		174		0														0				0								0

		5292		175		3		0.75		0.05		2.8		4				41		0				1				3mon				1

						4		1		0.3		2		4						0								25years				1

						5		0.25		0.05		0.14		1						0												1

						6		0.75		0.3		0.54		2						0								2years				1

						7		0.25		0.05		0.79		3						0												1

						8		1		0.3		1.5		4						0								25years

						11		0.75		0.05		0.5		2						0

						12		0.25		0.05		0.1		1						0

		5305		176		0														0				0								1		1				1

		5309		177		0														0				0								0		1

		5321		178		0														0				0								1

		5330		179		0														0				0										1

		5345		180		0														0				0								1		1

		5346		181		0														0				0								0		1

		5355		182		0														0				0								0

		5361		183		0														0				0								0

		5363		184		0														0				0								0		1

		5372		185		7		1		0.3		0.79		4		5.00		42		6		6.73		1		29		5*12		off and on as needed		1

						10		0.75		0.3		0.1		1		3.00				0.675						15		3*12

						11		0.25		0.05		0.5		2		2.00				0.05						16		2*12

																0.00				0

		5379		185		0														0				0								1

		5380		187		3		1		0.75		2.8		4		36.00		43		108		118.05		1		20		36*12		40+		1

						4		0.75		0.75		2		4		2.00				4.5						20		2*12		40

						5		0.75		0.05		0.3		2		4.00				0.3						18		4*12		varied

						7		0.75		0.05		0.79		3		40.00				4.5						20		40*12		varied

						11		0.75		0.05		0.5		2		10.00				0.75						9		10*12		varied

		5394		188		8		0.75		0.75		1.5		4		2.00		44		4.5		15.50		0		50		2*12		40+		1		1				1

						9										11.00				11						11		11*12

																0.00				0

		5415		189		3		1		0.75		2.8		4		31.00		45		93		150.00		1		25		31*12		40		1

						4		1		0.75		2		4		2.00				6						22		2*12		40

						5		1		0.75		0.3		2		31.00				46.5						25		31*12		40

						7		1		0.75		0.79		3		2.00				4.5						22		2*12		40

		5444		190		0														0				0								1		1				1

																0.00				0

		5455		191		9						NA		NA		24.00		46		24		NA		0		29		24*12		10		1

		5459		192		0														0				0								0

		5460		193		0														0				0								1		1

		5462		194		0														0				0								0		1

																0.00				0

		5464		195		0														0				0								1				1

		5469		196		3		1		0.3		2.8		4		4.00		47		4.8		11.40		1		23		missing		not as formal jobs		1

						4		1		0.3		2		4		4.00				4.8						23		missing		not as formal jobs

						5		1		0.3		0.14		1		6.00				1.8						14		6*12		30

						7		1		0.3		0.79		3		0.00				0						23		missing		several times per week

		5479		197		0														0				0								0		1

																0.00				0

		5486		198		11		1		0.3		0.5		2		4.00		48		2.4		2.40		1		15		4*12		missing		1

		5494		199		0														0				NA								0

		4595		200		0														0				0								0

																0.00				0

		5497		201		0														0				0								0

		5499		202		0														0				0								1						1

																0.00				0

																0.00				0

		5502		203		0														0				0								0

		5508		204		0														0				0								0

		5510		205		0														0				0								0

		5511		206		0														0				0								0

		5516		207		0														0				0								0

		5518		208		0														0				0								0		1

		5520		209		0														0				0								1		1

		5527		210		0														0				0								0

		5529		211		3						2.8				0.00		49		0				1		missing		40*12				1

						4						2				0.00				0						missing		40*12

						5										0.00				0						missing		40*12

						6						0.54				0.00				0						missing		40*12

						7						0.79				0.00				0						missing		40*12

						8						1				0.00				0						missing		40*12

		5539		212		8		1		0.75		NA		NA		NA		50		0.75		NA		0		1981		35*12mon		40+		0

		5542		213		0														0				0								1		1

		5555		214		0														0				1								0		1

																0.00				0

		5561		215		3		1		0.75		0.1		1		20.00		51		15		78.00		0		28		20*12		36-40		1		1

						4		1		0.75		0.1		1		20.00				15						28		20*12		36-40

						5		1		0.75		0.1		1		20.00				15						28		20*12		36-40

						6		1		0.75		0.1		1		22.00				16.5						26		22*12		36-40

						8		1		0.75		0.1		1		22.00				16.5						26		22*12		36-40

		5562		216		0														0				NA								0

		5563		217		0														0				0								1

		5569		218		0														0				0								1		1

																0.00				0

																0.00				0

		5572		219		0														0				0								0

		5579		220		0														0				0								0

		5589		221		0														0				0								1

		5594		222		0														0				0								0

		5597		223		5		1		0.75		0.3		2		0.00		52		0		0.00		0		30		4*12		40+		1		1

						9				0.75				NA		0.00				NA						35		6*12		40+

																0.00				0

																0.00				0

		5598		224		0														0				0								1

																0.00				0

		5604		225		0														0				0								0

		5605		226		0														0				0								0

		5606		227		0														0				0								0

		5608		228		11		0.75		0.05		0.5		2		25.00		53		1.875		1.88		0		28		35*12		intermittent		1

																0.00				0

		5610		229		11		0.75		0.3		0.5		2		15.00		54		6.75		10.13		0		39		15*12				0		1

						12		0.75		0.3		0.1		1		15.00				3.375						39		15*12

		5614		230		0														0				0								1		1				1

																0.00				0

		5616		231		0														0				0								0

																0.00				0

																0.00				0

																0.00				0

		5619		232		0														0				0								0

		5621		233		0														0				0								1

		5639		234		3		1		0.75		2.8		4		8.00		55		24		36.00		0		50		8*12		40		1

						5		1		0.75		0.3		2		8.00				12

		5648		235		0														0				0								0

		5655		236		7		0.75		0.3		0.79		3		0.00		56		0		0.00		0		27		17*12		1 to 30		1		1		1

																0.00				0

		5658		237		0														0				0								0

		5661		238		0														0				0								1				1

		5663		239		0														0				0								1

																0.00				0

		5675		240		0														0				0								1

		5674		241		0														0				1								0

		5678		242		0														0				0								1

		5679		243		0														0				0								0

		5681		244		7		1		0.75		0.79		3		27.80		57		62.55		62.55		1		27		27*12+10		40		1						1

																0.00				0

		5694		245		0														0				0								0

		5706		246		0														0				0								1

		5707		247		0														0				0								0

		5715		248		0														0				0								0

		5720		249		0														0				0								0

		5724		250		0														0				0								1		1

		5732		251		0														0				0								1		1

																0.00				0

		5746		252		7		0.75		0.05		0.79		3		0.17		58		0.019125		0.02		0		30		2mon				0

		5747		253		7		0.75		0.3		0.79		3		10.00		59		6.75		6.75		0		42		10*12		15		1		1		1

																0.00				0

																0.00				0

		5750		254		8		0.75		0.75		0.1		1		0.50		60		0.28125		0.28		0		20		6mon		40		0

		5753		255		5		0.75		0.3		0.3		2		3.00		61		1.35		1.35		0		15		3*12		20		0

		5756		256		0														0				0								0

		5764		257		0														0				0								0

		5774		258		0														0				0								1

		5777		259		10		0.25		0.05		0.1		1		4.00		62		0.05		0.05		0		22		4*12		2		1		1

		5778		260		0														0				0								1

		5514		261		0														0				0								0

		5596		262		0														0				0								0

																				0												0

		4000		263		0														0				0								1		19*15*12mon*6hours





for data processing in sas

		FinalNum		FinalSum		SEX		chemicalex

		1		0.00075		0		0

		2		7.171875		0		0

		3		4.5		0		0

		4		0.675		0		NA

		5		2.25		0		1

		6		161.4375		1		1

		7		155.4		1		1

		8		28.6875		0		0

		9		10.125		0		1

		10		NA		0		0

		11		0.4		1		1

		12		0.73125		0		1

		13		31.5		1		1

		14		0.315		0		1

		15		0.11875		0		1

		16		0.375		0		1

		17		10.8		0		1

		18		30		1		1

		19		3.38		1		1

		20		0		0		1

		21		74.25		1		1

		22		NA		0		1

		23		NA		0		0

		24		0.3125		0		0

		25		5.85		1		1

		26		NA		1		1

		27		NA		0		1

		28		16.9875		1		1

		29		0.04		0		0

		30		3		0		1

		31		45		1		1

		32		0.0125		0		0

		33		NA		0		1

		34		NA		0		1

		35		0.7725		0		1

		36		2.81		0		1

		37		0.28125		0		0

		38		5.0625		1		1

		39		1.0125		0		1

		40		0.6975		0		1

		41		NA		1		1

		42		6.725		1		1

		43		118.05		1		1

		44		15.5		0		1

		45		150		1		1

		46		NA		0		1

		47		11.4		1		1

		48		2.4		1		1

		49		NA		1		1

		50		NA		0		0

		51		78		0		1

		52		0		0		1

		53		1.875		0		1

		54		10.125		0		0

		55		36		0		1

		56		0		0		1

		57		62.55		1		1

		58		0.02		0		0

		59		6.75		0		1

		60		0.28		0		0

		61		1.35		0		0

		62		0.05		0		1

		Occupation age > symptom age

		ID		Age start symptoms		Age start work

		4212		13		23

				13		23

		5597		27		30

		5655		18.5		27

		Second hand exposure

		ID		Silica exposure		Chemical		Reatives' information

		4614		8		1								Growing up my dad would weld things. I was also exposed to disel fumes, This occused during my childhood 5+ years, I would also help but gross riding tractors

		4638		0		1								My husband works in a steel mill. His job is grinding steel coils. Has worked this for years

		4651		10		0								My husband worked for 40+ years in Clairton Works US Steel Plant. He also worked with tailulene&xylene&benzene

														For about 25 years of those years-I was had his work closing at home (separately but in the same machine)

		4873		8 (7)		1								My farther worked in a steel mill from the age of 28 through 66

		4928		10		1								Husband worked in glass plant for 9 years; then in an abrasive cleaner making palnt for 6 mons; husband aso worked in ceramic colors plant 4 years

		5394		8		1								husband: worked as pianter for approx 2 years; worked in MFG with metals for approx 5 years; worked for MFG of farm equip for irrigation for 7 years

		5444		0		1								relatives) fue from heavy equipment

														I) worked in a concrete/block plant, fumes from block machines&kilms; truck fumes; limestonedust

		5499		0		1								husband was exposed to formaldanide for about 8-9hours in an accidnet

														I worked in the coal factory industry for 18 years my office was situated near the coal processing plant.

		5614		0		1								Husband auto mechanic, worked with auto exhaust, wekding, chemicals exposed for 33 years-24/7

		1140		0		1						Husband worked as operations manafer at WTI hazardous waste incerierator

		2659		0		0						Mom work in a brisk yard when she was preganant with me

		3487		0		0						Husband worked in a steel mill asbestos was present

		3558		0		1						father, brother worked in various jobs in steel production as child.

		4141		0		0						father exposed to asbestos working in steel mill.

		5137		7		0						My husband worked at a coal-firen power plant from 1982-2013

		5655		7		1						Mu farther worked in a plant that manufacturing car parts. He also worked in mining and at steel mill. Mu husband worked in a steel mill, a machine shop, a chemical plant, an electric substation, and a coke/coal mill

		5747		7		1						My husband worked in construction, he had all types of building from the ground up. He worked 7 days a week, 10-12 hours/day.

		Ocupation with possible silica exposure						Additional information

		5681		7		1								I) was running a reciprocating saw and hammering duct work for two consectitive weeks

		4864		0		0								About 1991 O remodeled a basement had stone walls, and cleaned walls with clorox bleach-part time after work

														Worked on railroad from 1973-1977 around chemical plants, coal dock, iron orc dock

		5305		0		1								Ex-husband 79-97 was union pumber/pipefitter that did shut-downs power plants

														current husband 99-current was electrician

														(I) worked as firefighter/paramedic for 15 years, doing overhauling burnt buildings care fire accidents farm/industrial fires/accidents filed/forest fires

		Possible environmenta exposure

		1873		0		0								lived close to the steel mills

		3216		3		1								have lived with a 1/4 miles of a coal fined power plant

		3816		3		1								Whole family have always been around farm or lived on farms

		4388		0		1								I lived in mt.pleasant, PA. my backyeard was at the botton of  former industrial company from the 1940's

		4737		0		0								Lived near the steel mills, currently lived prox 1 mile from coal fined power plant

		5254		0		0								Lived in Hagelwook closed to mills and also belive there was black mod in home on Wick Drive

		5464		0		1								Growning in Pittsburgh the steel mills produced a lot of air pollution, We had to dust our home almost daily due to the red soot product

		5661		0		1								Lived near a westing house plant where the first atcm was split chalfant PA. born and lived when I was young

		5155		0		0						My parents had a ceramic shop and a beauty shop in hour home all my life

		Silica exposure category		Number of self-reported exposure

		1		15

		2		10

		3		20

		4		5

		5		27

		6		13

		7		6

		8		9

		9		10

		10		1
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