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Miller, Diane M. (CDC/NIOSH/EID)

From: Weinberg, Justine (CDPH-OHB) [Justine.Weinberg@cdph.ca.gov]

Sent: Thursday, October 22, 2009 7:16 PM

To: NIOSH Docket Office (CDC)

Cc: Flattery, Jennifer (CDPH-OHB)

Subject: Docket Number NIOSH-186 - Request for information on Glutaradehyde

Attachments: hcw.pdf; glutaraldehyde pdf; glutaraldehydeJOEH.pdf

NIOSH:

| understand that you are requesting information on workplaces in which glutaraldehyde can be found,
health effects observed in workers exposed to glutaraldehyde, a description of work tasks and scenarios
with a potential for exposure to glutaraldehyde, workplace exposure data, and information on control
measures.

Our Work-Related Asthma Prevention Program at the California Department of Public Health
Occupational Health Branch conducts surveillance and investigates workplaces, aiming to identify
industries, occupations and exposures that put workers at risk for work-related asthma. We have
investigated the use of glutaraldehyde in the heart valve industry in California. | am both attaching and
including links to our report and journal article regarding this work that provide information along the lines
that you are requesting.

Report: http://www.cdph.ca.gov/programs/ohsep/Documents/glutaraldehyde.pdf
Journal of Occupational and Environmental Health article:
http://www.cdph.ca.gov/programs/ohsep/Documents/glutaraldehydeJOEH.pdf

In addition, our program along with three other state programs that conduct work-related asthma
surveillance (Michigan, Massachusetts, and New Jersey) have also identified glutaraldehyde as an
exposure among health care industry workers with work-related asthma. This was reported in the
American Journal of Industrial Medicine: http://www.cdph.ca.gov/programs/ohsep/Documents/hcw.pdf

For information about our program: http://www.cdph.ca.gov/programs/chsep/Pages/Asthma.aspx

Please contact me if you have any questions.

Sincerely,
Justine Weinberg

Justine Weinberg, MSEHS, CIH

Occupational Health Branch

California Department of Public Health

Marina Bay Parkway, Bldg. P, 3rd Floor, Richmond, CA 94804
(510) 620-5771

fax (510) 620-5743

Justine. Weinberg(@cdph.ca.gov
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Background Asthma morbidity has increased, posing a public health burden. Work-
related asthma (WRA) accounts for a significant proportion of adult asthma that causes
serious personal and economic consequences.

Methods Cases were identified using physician reports and hospital discharge data, as
part of four state-based surveillance systems. We used structured interviews to confirm
cases and identify occupations and exposures associated with WRA.

Results Health care workers (HCWs) accounted for 16% (n = 305) of the 1,879 confirmed
WRA cases, but only 8% of the states’ workforce. Cases primarily were employed in
hospitals and were nurses. The most commonly reported exposures were cleaning
products, latex, and poor air quality.

Conclusions Health care workers are at risk for work-related asthma. Health care
providers need to recognize this risk of WRA, as early diagnosis will decrease the morbidity
associated with WRA. Careful product purchasing and facility maintenance by health care

institutions will decrease the risk. Am. J. Ind. Med. 47:265-275, 2005.
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INTRODUCTION

Asthma is a serious, chronic disease recognized as a
critical public health problem in the United States. Morbidity
and mortality associated with asthma has increased markedly
during the last several decades [Chan-Yeung, 1995; Mannino
et al., 1988, 2002; Arif et al., 2002; Oguntomilade et al.,
2002]. The proportion of adult new-onset asthma that is
work-related has been estimated between 5% and 29%
[Milton et al., 1998; Blanc and Toren, 1999; Blanc et al.,
1999; Kogevinas et al., 1999; Bakke and Gulsvik, 2000;
Mannino, 2000, Karjalainen et al., 2001]. The American
Thoracic Society estimated the occupational contribution to
the population burden of adult asthma as 15% [American
Thoracic Society, 2003].
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Work-related asthma (WRA) may have serious con-
sequences for those affected. In a Canadian study, persons
with new-onsetl asthma associated with work were more
likely to be hospitalized than other workers [Liss et al., 2000].
Individuals with WRA may become sensitive to a variety of
exposures that may exacerbate breathing problems even
when away from work, and some change or leave careers
with serious personal and economic ramifications [Cannon
et al., 1995]. Direct and indirect costs attributable to WRA in
the United States were estimated at $1.6 billion per year
[Leigh et al., 2002].

As an industry, health services is growing at twice the
rate of the overall economy and the number of health care
workers (HCWs) continues to increase. This sector’s pro-
jected 2.5% average annual employment growth rate will
yield 2.8 million new jobs by 2010 [Berman, 2001]. The
Bureau of Labor Statistics projects big increases among
home health care aides (62%), medical assistants (57%), and
nurses (26%) [Bureau of Labor Statistics, 2000].

Information about biological, chemical, and ergonomic
hazards for HCWs has become more available in the last
20 years [Bermel, 1983; Omenn and Morris, 1984; Patterson
etal., 1985; Emmett and Baetz, 1987, NIOSH, 1988; Behrens
and Brackbill, 1993; Collins and Owen, 1996; Aiken et al.,
1997; Messing, 1998; Slattery, 1998; Charney, 1999;
Lipscomb and Borwegen, 2000; Quinn et al., 2000; Simpson
and Severson, 2000; Tait et al., 2000; Clarke et al., 2002;
NIOSH, 2002; Nygren et al., 2002]. Occupational injuries
and illnesses have increased in health care while they have
continued to decline in the workforce as a whole [NIOSH,
2002]. However, WRA among HCWs has not been well
documented in the United States, with the exception of
asthma associated with latex allergy [Bubak et al., 1992;
Kelly et al., 1996; Charous et al., 2002; Dillard et al., 2002].

To characterize WRA cases among HCWs and identify
prevention opportunities, we present data in this study from
four states (California, Massachusetts, Michigan, and New
Jersey) that conduct WRA surveillance as part of the Sentinel
Event Notification Systems for Occupational Risks (SEN-
SOR) Program.

METHODS

In 1988, Massachusetts, New Jersey, and Michigan
received funding from the National Institute for Occupa-
tional Safety and Health (NIOSH) to establish statewide
surveillance systems for WRA using the SENSOR model.
In 1992, California also received funding. Although New
Jersey was not funded for the third 5-year funding cycle
beginning in 1997, it continued to participate. The SENSOR
model is based on the concept of the sentinel health event
which is “a preventable disease, disability or untimely death
whose occurrence serves as a warning signal that prevention
efforts have failed and others may be at risk [Rutstein et al.,

1983]." Using surveillance data, industries, occupations,
worksites, and exposures can be identified and targeted for
intervention.

Case Ascertainment

The primary source of data for all four states was physi-
cian reports. In these states physicians are required by state
laws to report cases of asthma caused or aggravated by
workplace exposures. In addition to patient demographic
information, physicians provide information on the employer
and suspected asthma-causing agent. Physician reports were
actively solicited through newsletters and ongoing education
for the medical community. In California, cases of WRA
were identified through Doctor's First Reports (DFRs) of
Occupational Injury or Illness, a statewide reporting system
tied to physician reimbursement. California labor code
mandates that physicians report medical services for known
or suspected occupational illnesses or injuries within 5 days
of providing care.

In addition to physician reports, Massachuselts,
Michigan, and New Jersey periodically reviewed hospital
discharge data for cases of WRA and states’ workers’ com-
pensation systems data for claims filed for WRA. Michigan
and New Jersey, but not Massachusetts, identified significant
proportions of cases using hospital discharge data for the time
period reported in this paper (18% and 13%, respectively).
Michigan also queried coworkers of index cases to identify
additional cases. Workers’ compensation data have not been
useful for identifying WRA cases because there is no specific
code for asthma in the workers’ compensation system data.

Case Follow-up

Each state conducted telephone interviews using stan-
dardized questionnaires to confirm and obtain more informa-
tion on reported cases. In addition, Michigan and New Jersey
reviewed medical records. Information collected was also
used to distinguish between work-related exacerbations of
preexisting asthma (work-aggravated asthma) and asthma
induced by workplace exposures (new-onset asthma). New-
onset asthma was further classified as occupational asthma
(with known or unknown inducer) or reactive airways dys-
function syndrome (RADS), a condition involving persistent
asthma symptoms following a one-time acute exposure to
irritants; this classification scheme has been presented
previously [Jajosky et al., 1999]. The exposure(s) identified
by the cases were considered known asthma inducers if they
had been previously documented in the scientific literature to
cause asthma [Chan-Yeung, 1995], and were coded as
asthmagens in the Association of Occupational and Environ-
mental Clinics (AOEC) database [Hunting and McDonald,
1995]. Up to three suspected agents were coded and included
for each case.
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Analysis

All confirmed cases of WRA from 1993 to 1997 were
included in the analysis. Industry data were coded using the
1987 Standard Industrial Classification (SIC) codes and
occupation data were coded using the 1990 US Bureau of the
Census (COC) codes. Industry and occupation information
was reviewed to identify HCWs. Our definition of “‘health
care worker” included all cases employed in the health care
industry (SIC =8000-8099), and cases with occupation
codes identifying HCWs regardless of industry (COC =
084-089, 095-099, 105, 203-208, 445-447). These codes
were selected because they represented the wide variety of
occupations and industries in which HCWs were employed,
including schools (SIC = 8211), ambulance services (SIC =
4119), and manufacturing. This ensures that the definition of
“‘health care worker” is not limited to physician or nurse.

Comparisons between HCWs and non-HCWs were
performed using chi-square statistics. A significance level of
P =10.01 was used. As a proxy for relative risk, we compared
the proportional distribution of HCWs among the confirmed
cases to the proportion of HCWs within the general work-
force in the four states.

RESULTS

Between January 1, 1993 and December 31, 1997, the
four SENSOR states confirmed 1,879 cases of WRA. Of
these, 305 (16%) were identified as HCWs based on our
definition. All but 8 cases (n =297, 97%) worked in settings
classified as Health Services, SIC 80, with the greatest
number (n = 192, 63%) working in hospitals (Table I).

HCWs accounted for the greatest number of cases in
three of the four states: 32% (n = 92) of all the WRA cases in
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Massachusetts, 18% (n=29) in New Jersey, and 17%
(n=112) in California. In Michigan, HCWs were second,
comprising 9% (n=72) of the cases (Table II). For
comparison purposes, the last column of Table II also
presents the number of workers employed in the health sector
in each of the four states in 1995, the mid-year of the 5-year
analysis. In all four states, the percentage of cases that were
HCWs exceeded the percentage of health sector workers in
each state (1995, SIC =80) [Bureau of Labor Statistics,
2002].

Almost 91% of the cases (n = 279) were reported to the
state surveillance systems by physicians. Eight percent
(n=23) were identified by review of hospital discharge data.
The three remaining cases were identified from either wor-
kers compensation records (n=1) or index case follow-up
(n=2).

Characteristics of the 305 HCWs may be compared to
those of the 1,574 non-HCWs reported to the surveillance
systems during this period. The median age of HCWs was
41 years compared to 42 years for non-HCWs. The HCWs
were significantly more likely to be female (n =284, 93%,
P <0.01) and white (n=241, 79%, P <(0.01) compared to
non-HCWs (n=788, 50% female and n= 1,134, 2%
white). More than half (n =160, 52%) of the HCWs filed
workers’ compensation claims, significantly higher than
non-HCWs (n= 598, 38% (P <0.01)). Of those who filed
claims, HCWs were significantly more likely than non-
HCWs to be awarded benefits (46% vs. 35%, (P <0.01)).

The HCW cases were also reviewed regarding exposures
associated with their symptoms; the frequencies of exposures
reported by ten or more cases are shown in Table III. At least
one agent was coded for each case. Thirty percent of cases
reported multiple exposures. Overall, the most commonly
reported exposure was cleaning products (24%). Cleaning

TABLE l. Numberand Percent of Work-Related Asthma Cases Among Health Care Workers by SIC* Code—
California, Massachusetts, Michigan, and New Jersey, 1993—1997

SIC code Industry Number of cases Percent (%)
806 Hospitals 192 63
8011,8049 Offices and clinics of doctors and health practitioners 44 14
805 Skilled nursing care facilities 17 6
8021 Offices and clinics of dentists 12 4
8071 Medical laboratories 7 2
8082 Home health care services 7 2
821 Elementary and secondary schools 4 1
4119 Local passenger transportation (ambulance) 4 1
8093 Specialty outpatient facilities 4 1
8092 Kidney dialysis centers 2 <1
Other” 12 4
Total 305 100

*SIC—Standard Industrial Classification.

“Includes universities, research institutions, veterinary services, medical service plans, etc.
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TABLE 1l. Number and Percent of Work-Related Asthma Cases by State—California, Massachusetts, Michigan,

and New Jersey, 19931997

Total Number of Health care workers Health care workers® as
number of health care as apercent of apercent of workforce (%)
State WRA cases workers cases (%) (and number)
Califomia 663 12 17 7(851,300)
Massachusetts 292 92 32 11(315,700)
Michigan 759 72 9 8(350,700)
New Jersey 165 29 18 9(307,700)
Totals 1,879 305 16 8(1,825,400)

*Health care workers defined as employed in SIC = 80, Health Services (97% of all cases in this analysis).

products (exposures coded 322.00-322.33 in the AOEC cod-
ing, http://www.aoec.org/aoeccode.htm) included ammonia,
bleach, carpet cleaners, disinfectants, floor strippers, and
several recognized asthmagens (e.g., quaternary ammonium
compounds). Exposure to latex, a known asthma inducer,
accounted for 20% of the case reports. Other known asthma
inducers reported by HCWs included glutaraldehyde (9%)
and formaldehyde (5%). Indoor air pollution was reported by
12% of cases. Indoor air pollution was coded if the case
reported poor indoor air quality or lack of ventilation.
Specific agents associated with poor indoor air quality such
as molds, chemical fumes or vapors, or smoke, were coded
separately if this information was provided. Molds, some of
which are known asthma inducers, were the reported expo-
sure for 5% of cases. Exposures identified by HCWs differed
from non-HCWs. Non-HCWs most frequently reported
exposures to (in order of frequency) miscellaneous chemi-
cals, cutting oils, indoor air pollution, dust, and smoke.
Table IV lists the most frequently reported exposures by
occupation. Frequencies in each agent category represent the
number of HCWs with WRA that reported that particular

TABLE I1l. Number and Percent Of Work-Related Asthma Cases Among
Health Care Workers by Agent,* Reported by 10 or More Cases—California,
Massachusetts, Michigan, and New Jersey, 1993—1997

Exposure Number of cases Percent (%)
Cleaning products 74 24
Latex 61 20
Indoor air pollution 37 12
Glutaraldehyde 27 9
Miscellaneous chemicals 27 9
Paints, solvents 21 7
Formaldehyde 15 5
Molds 14 5
Dust 14 5

*Each case may report up to three exposures; each case reported at least one
eXposure.

agent. Nurses were most affected by latex (33%), cleaning
products (21%), and glutaraldehyde and formaldehyde,
together (19%). Office workers and aides/therapists, respec-
tively, identified miscellaneous chemicals, paints, solvents,
and glues (31%, 29%), followed by cleaning products (28%,
27%) and new carpet, dust, molds, smoke, and perfume
(21%, 10%), which included dust from construction/re-
novation. Laboratory workers and technicians reported
glutaraldehyde and formaldehyde (26%) and dental HCWs
reported latex exposures (75%). The “‘other exposures™
category accounted for 27% of all exposures (117/440), and
reflects the broad range of products used in health care
settings that may induce or exacerbate asthma. Some of the
reported exposures were: nitrogen oxides, ethylene glycol,
ethyl ether, laboratory animals, freon, isocyanates, pharma-
ceuticals, and pesticides.

The case classification for 305 confirmed HCW cases
were compared to the 1,574 confirmed non-HCW cases.
Proportionately more non-HCW cases were categorized as
new-onset, with unknown inducer compared to HCW (45%
vs, 38%) (P <0.01). HCW were slightly more likely to be
categorized as new onset with known inducer (30% vs. 27%),
and more likely to be categorized as work-aggravated (23%
vs. 18%). Ten percent of cases were identified as RADS in
both groups.

During the interview, cases were asked several questions
about their medical history including whether they had ever
smoked and whether they had a history of allergies. Forty-
five percent (n=136) answered “yes” to the question,
“Have you ever smoked cigarettes?"’ This may be compared
to a population-based estimate of 48% (91.2 million people
“ever smoked,” of 190.3 million people), in the 1995
National Health Interview Survey (CDC, 1997). More than
one-third of the respondents (n = 116, 38%) reported having
a history of allergies. Although not directly comparable,
estimates of allergic rhinitis among the adult population
range from 10% to 30% (AAAAI 2002).

The HCWs were queried whether they were still exposed
to the agents that triggered their asthma. In California,
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TABLE IV. Distribution of Exposures” Among Health Care Workers With Work-Related Asthma by Occupalion'-—{:alifomia, Massachusetts, Michigan, and
New Jersey,1993—1997,n = 305

Miscellaneous New carpet,
Glutaraldehyde chemicals, dust, molds, Total
Cleaning and Indoor  paints/solvents, smoke, Other” exposures
Occupation (number of cases) products  Latex formaldehyde air glues perfume exposures identified
Nurses® (123) 26 41 23 22 20 19 39 190
Office workers® (61) 17 2 3 6 19 13 22 82
Aides and therapists’ (41) 11 8 3 3 12 4 17 58
Labworkers and fechnicians® (34) 4 1 9 2 2 8 17 43
Housekeeping and food prep' (19) 8 0 0 1 2 3 10 24
Dental health care workers® (12) 2 9 1 1 0 0 3 16
Other professional health care"(5) 3 0 1 1 0 1 8
Others' (10) 3 0 2 1 2 4 7 19
Totals (305) 74 61 42 37 57 52 17 440

“Up to three exposures may be coded for every case; each case reported at least one exposure.

"Dccupation according to 1990 Census Occupation Code.

“Among other exposures are: Toluene, nitrogen oxides, ethylene glycol, ethyl ether, acrylate, laboratory animals, freon, isocyanates, pharmaceuticals, pesticides.

®Nurses include RNs (095) and LPNs (207).

“Otfice workers include administrators (014), managers (015, 022), psychologists (167), social workers (174), lawyers (178), health records technician (205), office supervisors
(303), secretaries (313), stenographers (314), interviewers (316), receptionists (319), file, record, office and statistical clerks (335, 336, 379, 386), bookkeepers (337), billing clerks
(339), telephone operators (348), bill collectors (378), administrative support (389), and welfare service aides (465).

9pides and therapists include respiratory therapists (098), physical therapists (103), health aides (446), and nursing aides (447).

®Lab workers and technicians include chemists (073), clinical lab technologists (203), radiologic technicians (206), health technologist (208), biological technicians (223), science
technicians (225), technicians, nec (235), and dental b technicians (678).

'Housekeeping and food prep include cooks (436), miscellaneous food prep (444), supervisors, cleaning and building services (448), maids and housemen (449), janitors (453),
baggage porters (464), and laundry operators (748).

9Dental health care workers include dentists (085), dental hygienists (204), and dental assistants (445).

"Other professional health care includes doctors (084), health diagnosing practitioners (089), and physician assistants (106).

‘Others include inspectors (036), engineers (059), veterinarians (086), speech therapists (104), therapists nec (105), recreation workers (175), firefighting supervisors (413),

photographic process operators (774), and miscellaneous machine operators (777).

Michigan, and Massachusetts, 43%, 28%, and 21%, respec-
tively, of the cases (data not available from New Jersey)
reported they were still exposed in the same facility to the
identified agent(s). In some of the remaining cases, changes
were made to reduce exposure, or transfer the affected wor-
ker to another area. In other cases, HCWs left employment. In
Massachusetts, 20 workers reported they were fired or quit
due to breathing problems; another 25 reportedly were still
out of work on compensation at the time of the interview, fora
total of 45 (48%) who were not at their usual jobs. In
California, 35 (31%) reported they were fired, laid off, or
stopped work on their physician’s orders. In Michigan, 20
(28%) reported they were no longer working, among whom
were three hospital workers who reported they were fired for
“taking too much sick leave;” the sick leave was reportedly
due to hospital stays and/or emergency room visits,

DISCUSSION

Surveillance findings from four states indicated that
HCWs, a large and increasing worker population, are at risk
for WRA. Sentinel surveillance offers opportunities for

prevention by identifying populations at risk and hazards. In
addition, the workplace provides opportunities for health
promotion. Wellness efforts have been more effective when
integrated with improved workplace protection [Walsh et al.,
1991; Sorenson et al., 1996, 2002]. The disproportionate
number of cases among HCWs is consistent with reports
from other countries [Provencher et al., 1997; Bena et al.,
1999; Ross, 1999; McDonald et al., 2000; Esterhuizen
etal., 2001; Hnizdo et al., 2001; Kopferschmitt-Kubler et al.,
2002], and with the use in health care settings of well docu-
mented sensitizers and exposures to agents that cause or
exacerbate asthma.

The SWORD (Surveillance of Work-related and Occu-
pational Respiratory Disease) system in the UK found that
the rate of occupational asthma in the health care industry
was nearly 2.5 times the overall industry rate [Ross, 1999].
SWORD also identified latex as the fourth most common
asthmagen and found a high incidence of occupational
asthma in laboratory technicians, nurses, and radiographers
[McDonald et al., 2000]. The SORDSA (Surveillance of
work related and Occupational Respiratory Diseases pro-
gramme in South Africa) system in South Africa identified
























































































