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Acute Antimicrobial Pesticide-Related llinesses Among Workers
in Health-Care Facilities — California, Louisiana, Michigan, and
Texas, 2002-2007

Antimicrobial pesticides (e.g., sterilizers, disinfec-
tants, and sanitizers) are chemicals used to destroy or
suppress the growth of harmful microorganisms on
inanimate objects and surfaces (7). Health-care facili-
ties use antimicrobial pesticides to prevent pathogen
transmission from contaminated environmental
surfaces (2). Occupational exposures to antimicrobial
pesticides are known to cause adverse health effects.
To assess the nature and frequency of such exposures
in health-care settings, CDC analyzed data from pes-
ticide poisoning surveillance programs in California,
Louisiana, Michigan, and Texas (the only four states
that regularly collect data on antimicrobial pesticide-
related illness) for the period 2002-2007. This
report summarizes the results of that analysis, which
identified 401 cases of work-related illness associated
with antimicrobial pesticide exposures in health-care
facilities. Most cases were identified through workers
compensation systems (61%) and occurred among
females (82%) and persons aged 2554 years (73%).
The most frequent occupations reported were janitors/
housekeepers (24%) and nursing/medical assistants
(16%). The reported mechanism of injury usually
was splashes/spills (51%). The eyes were the most
common organ/system affected (55%); only 15% of
the 265 persons who had exposures while handling
antimicrobial pesticides reported using eye protection.
Reported symptoms were mostly mild and temporary.
One fatality due to acute asthma and subsequent
cardiopulmonary collapse was identified. Health-care
facilities should educate workers about antimicro-
bial pesticide hazards, promote the use of personal
protective equipment (PPE) as appropriate, and
implement effective risk communication strategies
for antimicrobial pesticide use to prevent bystander
exposure. Improved design of handling equipment
might prevent handler and bystander exposure.

Approximately 5,000 antimicrobial pesticide
products are registered with the U.S. Environmental
Protection Agency, and approximately 60% of these
are targeted to control infectious microorganisms in
health-care settings (/). Antimicrobial pesticide prod-
ucts are formulated into sprays, liquids, concentrated
powders, and gases (7). Occupational exposure to

disinfectants (e.g., glutaraldehyde), cleaning products
(e.g., bleach), or sanitizers (e.g., quarternary ammo-
nium compounds [QACs]) can cause acute irritant
symptoms, respiratory and skin sensitization, and
asthma (3-5). Although information on the risks for
occupational exposure to antimicrobial pesticides is
available, little is known about the magnitude and
characteristics of acute antimicrobial pesticide illnesses
among workers in health-care facilities.

The four states require health-care providers to
report pesticide-related illness to designated state
agencies. State surveillance programs collect data on
acute pesticide illness cases from various sources (e.g.,
physicians, poison control centers, workers compensa-
tion systems, and state and local government agencies)
and classify cases based on the strength of evidence
for pesticide exposure, health effects, and their causal
relationship (6) (Table 1). CDC obtained data for the
California cases from the California Department of
Pesticide Regulation (CDPR), and data for the other
three states from the Sentinel Event Notification System
for Occupational Risks (SENSOR)-Pesticides pro-
gram.* Case categories of definite, probable, possible,
and suspicious from SENSOR-Pesticides and definite,
probable, and possible from CDPR were included in
the data analysis. An antimicrobial pesticide-related
illness was defined as any acute adverse health effect
resulting from exposure to an antimicrobial pesticide
product. Health-care facilities were defined as hospitals,
nursing and personal-care facilities, medical clinics, and
other health service settings involving patient care.
Home health-care services were excluded. Data were
analyzed for demographics, occupation, health effects,

* Among 12 states participating in the SENSOR-Pesticides program,
Louisiana, Michigan, and Texas collect data on antimicrobial
pesticide illness. The California Department of Public Health
(CDPH) participates in SENSOR-Pesticides but started to collect
data on antimicrobial pesticide illnesses only in 2007. Thus, data
from CDPH were not included in the analyses.

T Health-care facility cases initially were identified by the location of
the incident or the employed industry. Health-care industry was
identified using Standard Industrial Classification codes for CDPR
cases (801, 802, 803, 804, 805, 806, 807, and 809) and 1990 Census
Industry Codes for SENSOR-Pesticides cases (812, 820, 821, 822,
830, 831, 832, and 840). Cases not meeting the definition of health-
care facilities were excluded after a review of case information.
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TABLE 1. Case classification matrix for acute pesticide-related illnesses by the
SENSOR*-Pesticides program

Classification category$

Classification criteriat Definite Probable’ Possible  Suspicious
Exposure 1 1 2 2 Tor2
Health effects 1 2 1 2 lor2
Causal relationship 1 1 1 1 4

Source: CDC. Case definition for acute pesticide-related illness and injury cases reportable
to the national public health surveillance system. Available at http://www.cdc.gov/niosh/
topics/pesticides/pdfs/casedef2003_revAPR2005.pdf.

*Sentinel Event Notification System for Occupational Risks.

* Cases are classified as definite, probable, possible, or suspicious based on scores for expo-
sure, health effects, and causal relationship. Exposure score (E): 1 = laboratory, clinical, or
environmental evidence for exposure; 2 = evidence of exposure based solely on written or
verbal report from the patient, a witness, or applicator. Health effects scores (H): 1 = two or
more new postexposure signs or laboratory findings reported by a licensed health profes-
sional; 2 = two or more postexposure symptoms reported by the patient. Causal relationship
scores (C): 1 = the observed health effects are consistent with the known toxicology of the
antimicrobial pesticide; 4 = insufficient toxicologic information available to determine the
causal relationship.

$ Case classifications are slightly different between the SENSOR-Pesticides program and the
California Department of Pesticide Regulation (CDPR) Pesticide Iliness Surveillance system.
CDPR classifies cases as definite, probable, and possible based on the relationship between
exposure and health effects: definite = both physical and medical evidence document expo-
sure and consequent health effects; probable = limited or circumstantial evidence supports
arelationship to pesticide exposure; possible = evidence neither supports nor contradicts a
relationship. Additional information is available at http://www.cdpr.ca.gov/docs/whs/pisp/
brochure.pdf.

The probable category is assigned to the following two conditions: E=1,H=2,C=1; or
E=2,H=1,C=1.

severity,Y outcomes (e.g., hospitalization and lost work
time), pesticide toxicity, active ingredients, and nature
of exposure (e.g., type of activity, type of exposure,
and PPE use).

During 2002-2007, a total of 401 acute illnesses
associated with work-related antimicrobial pesticide
exposures in health-care facilities were reported: 287
cases (72%) in California, 56 (14%) in Texas, 43 (11%)
in Michigan, and 15 (4%) in Louisiana (Table 2). These
antimicrobial pesticide exposure cases accounted for
87% of all work-related pesticide illnesses reported
in health-care facilities. The annual number of cases
increased from 51 in 2002 to 77 in 2007. The majority
of cases were among females (82%) and persons aged
25-54 years (73%). Occupations with the most cases
were janitors/housekeepers (24%), followed by nurs-
ing/medical assistants (16%) and technicians (15%).

S Severity of illness was coded using standardized criteria (available
at http://www.cdc.gov/niosh/topics/pesticides). Low-severity illness
refers to mild health effects that generally resolve without treatment
and where minimal time (<3 days) is lost from work. Moderate-
severity illness refers to non-life-threatening health effects that
generally are systemic and require medical treatment. These might
require hospitalization (<3 days) and time lost from work is <5
days. No residual disability is expected. High-severity illness refers
to life-threatening or serious health effects, which usually require
hospitalization (>3 days), involve substantial time lost from work
(>5 days), and can result in permanent impairment or disability.
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Most cases (85%) had low-severity illness. Fifty-six
cases (14%) had moderate-severity illness, two cases
had high-severity illness, and one death occurred.
Eight cases (2%) were hospitalized, and 68 persons
(17%) experienced 21 day of lost time from work.
Ocular symptoms/signs (e.g., eye irritation/pain and
conjunctivitis) were the most commonly experienced
health effects (55%), followed by neurologic (e.g.,
headache and dizziness) (32%), respiratory (e.g., throat
irritation/pain, cough, and dyspnea) (30%), and der-
mal (e.g., irritation and rash) (24%) symptoms/signs.
Among the 121 cases with respiratory symptoms/signs,
11 (9%) were in persons with asthma who had acute
asthma, and six (5%) were in persons without asthma
who experienced wheezing; all 17 were classified with
moderate or higher severity illness.

The fatal case occurred in a woman aged 52 years
employed as a laundry worker at a Michigan nursing
home who had a 2-year history of non—steroid-depen-
dent asthma and chronic bronchitis. She smoked two
packs of cigarettes and some marijuana daily. In February
2007, she was exposed to nondiluted bleach fumes from
an open pail near a running clothes dryer for 10-15
minutes. She complained of shortness of breath, used
her albuterol inhaler, but collapsed. 9-1-1 was called,
and cardiopulmonary resuscitation and intubation were
performed at the scene. She never regained consciousness
and died 5 days later in the hospital.

The most common active ingredients responsible
for illnesses were QACs (38%), glutaraldehyde (25%),
and sodium hypochlorite (18%). Sixty-six percent
of cases were in persons exposed while they handled
antimicrobial pesticides and 18% were in bystand-
ers (16% had unknown activity at time of expo-
sure). Inadvertent exposure by splashes/spills/leaks
accounted for 51% of cases. Among 265 persons who
handled antimicrobial pesticides, 74% were wearing
some type of PPE, including primarily work clothes or
gowns (60%) and gloves (55%). Only 15% wore eye
protection, including safety glasses, goggles, or face
shield, and 5% wore surgical masks or respirators.
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TABLE 2. Number and percentage of acute illnesses associated with work-related antimicrobial pesticide exposures in health-care facilities, by
selected characteristics — California, Louisiana, Michigan, and Texas, 2002-2007

Total California Louisiana Michigan Texas
Characteristic No (%)* No (%) No (%) No (%) No (%)
Total 401 (100) 287  (100) 15 (100) 43 (100) 56 (100)
Type of facility
Hospital 268 (67) 185 (65) 12 (80) 30 (70) 41 (73)
Medical and dental clinic 63 (16) 49 17) 0 — 7 (16) 7 (13)
Nursing and personal-care facility 38 (10) 28 (10) 1 (7) 6 (14) 3 (5)
Other (e.g., dialysis center, specialty outpatient 32 8) 25 9) 2 (13) 0 — 5 9)
facility, medical laboratory)
Reporting source
Health-care provider 14 (4) 14 (5) 0 — 0 — 0 —
Poison control center 126 31) 161 6) 15 (100) 42 (98) 53 (95)
Workers compensation 245 61) 242 (84) —S5 — —5 — 3 5
Other 16 (4) 15 (5) 0 — 1 (2) 0 —
Year
2002 51 (13) 46 (16) 0 — 5 (12) 0 —
2003 60 (15) 54 (19) 1 (7) 3 (7) 2 (4)
2004 74 (19) 64 (22) 1 (7) 4 9) 5 9)
2005 65 (16) 39 (14) 2 (13) 12 (28) 12 21)
2006 74 (19) 35 (12) 1 (7) 13 (30) 25 (45)
2007 77 (19) 49 17) 10 (67) 6 (14) 12 (21)
Status
Definite 88 (22) 64 (22) 3 (20) 10 (23) " (20)
Probable 219 (55) 181 (63) 3 (20) 12 (28) 23 (41)
Possible 94 (23 42 (15) 9 (60) 21 (49) 22 (39)
Suspicious 0 — —1 — 0 — 0 — 0 —
Age (yrs)
15-24 58 (15) 37 (13) 3 (20) 8 (19) 10 (18)
25-34 93 (23) 79 (28) 2 (13) 3 (7) 9 (16)
35-44 118 (29) 83 (29) 5 (33) 15 (35) 15 (27)
45-54 80 (20) 51 (18) 5 (33) 10 (23) 14 (25)
55-64 40 (10) 32 an 0 — 2 (5) 6 an
Unknown 12 (3) 5 (2) 0 — 5 (12) 2 (4)
Sex
Female 329 (82) 235 (82) 15 (100) 36 (84) 43 (77)
Male 72 (18) 52 (18) 0 — 7 (16) 13 (23)
Maximum toxicity™
| (Danger) 308 (77) 221 (77) 6 (40) 34 (79) 47 (84)
Il (Warning) 15 (4) 8 (3) 2 (13) 1 (2) 4 (7)
Il (Caution) 65 (16) 48 (17) 7 (47) 7 (16) 3 (5)
Unknown/Missing 13 (3) 10 (4) 0 — 1 2) (4)
Most common active ingredienttt
Quaternary ammonium compounds 151 (38) 104 (36) 11 (73) 15 (35) 21 (38)
Glutaraldehyde 101 (25) 84 (29) 2 (13) 8 (19) 7 (13)
Sodium hypochlorite 71 (18) 55 (19) 0 — 6 (14) 10 (18)
Isopropyl alcohol 36 9) 31 (11) 1 7) 2 (5) 2 (4)
Peroxyacetic acid 24 6) 23 (8) 0 — 1 2) 0 —
Phenolic disinfectants 23 6) 7 2) 2 (13) 6 (14) 8 (14)
Hydrogen peroxide 16 (4) 16 (6) 0 — 0 — 0 —
Body system/organ affected’t
Eye 222 (55) 159 (55) 6 (40) 18 (42) 39 (70)
Neurologic 130 (32) 90 (31 9 (60) 15 (35) 16 (29)
Respiratory 121 (30) 83 (29) 8 (53) 18 (42) 12 (21)
Skin 96 (24) 72 (25) 2 (13) 13 (30) 9 (16)
Gastrointestinal 63 (16) 45 (16) 4 (27) 9 21) 5 9)
Cardiovascular 19 (5) 11 (4) 0 — 2 (5) 6 (11)
Other 17 (4) 14 (5) 0 — 2 (5) 1 (2)
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TABLE 2. (Continued) Number and percentage of acute illnesses associated with work-related antimicrobial pesticide exposures in health-care
facilities, by selected characteristics — California, Louisiana, Michigan, and Texas, 2002—2007

Total California Louisiana Michigan Texas
Characteristic No (%)* No (%) No (%) No (%) No (%)
lliness severityS$
Fatal 1 (<1) 0 — 0 — 1 2) 0 —
High 2 (<) 1 (<) 0 — 1 (2) 0 —
Moderate 56 (14) 36 (13) 1 (7) 8 (19) 11 (20)
Low 342 (85) 250 (87) 14 (93) 33 (77) 45 (80)
Hospitalization (=1 day)

Yes 8 (2) 2 (1) 0 — 5 (12) 1 (2)
Lost work time (=1 day)

Yes 68 (17) 35 (12) 0 — 14 (33) 19 (34)
Occupation

Janitors/Housekeepers 95 (24) 50 (17) 2 (13) 20 (47) 23 (41)

Nursing/Medical assistants 64 (16) 47 (16) 4 (27) 5 (12) 8 (14)

Health technicians 59 (15) 45 (16) 2 (13) 7 (16) 5 9)

Nurses 43 amn 38 (13) 0 — 1 (2) 4 (7)

Food services 12 (3) 6 (2) 1 (7) 1 (2) 4 )

Other 32 (8) 18 (6) 2 (13) 5 (12) 7 (13)

Unknown 96 (24) 83 (29) 4 (27) 4 9) 5 9)

Type of activity

Application/handling of antimicrobials 265 (66) 189 (66) 10 (67) 24 (56) 42 (75)

or maintenance of equipment

Routine activities not involved 73 (18) 42 (15) 4 (27) 13 (30) 14 (25)

with application/handling

Unknown 63 (16) 56 (20) 1 (7) 6 (14) 0 —

Splash, spill, leak exposurestt

Yes 206 (51) 141 (49) 6 (40) 19 (44) 40 (71)
Ocular exposure 169 (42) 119 (42) 5 (33) 12 (28) 33 (59)
Dermal exposure 58 (15) 43 (15) 2 (13) 5 (12) 8 (14)
Respiratory exposure 7 (2) 1 (0.3) 0 — 4 9) 2 (4)

Use of personal protective equipment (n = 265)

Eye protection 40 (15) 39 (21) 0 — 0 — 1 (2)
Goggles/Safety glasses 19 (7) 18 (10) 0 — 0 — 1 2)
Face shield 21 (8) 21 (11) 0 — 0 — 0 —

Gloves 145 (55) 125 (66) 0 — 2 (8) 18 (43)
Chemical-resistant gloves 92 (35) 73 (39) 0 — 2 (8) 17 (41)
Other 53 (20) 52 (28) 0 — 0 — 1 (2)

Work clothes or gown11 160 (60) 160 (85) 0 — 0 — 0 —

Respirator/Surgical mask 13 (5) 10 (5) 0 — 1 (4) 2 (5)

Source: Data for Louisiana, Michigan, and Texas were from the Sentinel Event Notification System for Occupational Risks (SENSOR)-Pesticides program of CDC's National
Institute for Occupational Safety and Health (NIOSH). Data for California were from the California Department of Pesticide Regulation (CDPR).
* Percentages might not sum to 100% because of rounding.
T The contract between CDPR and the California Poison Control System lapsed during December 2002-September 2006.
§ The Louisiana Department of Health and Hospitals and the Michigan Department of Community Health do not have access to workers compensation claim data
in their respective states.
 CDPR does not use the status category “suspicious.”

**The U.S. Environmental Protection Agency classifies pesticide products into one of four categories based on established criteria (40 CFR part 156). Category | is given
for pesticides with the greatest toxicity and category IV for pesticides with the least toxicity. No cases exposed to toxicity category IV antimicrobials occurred.

1 A case can have chemicals, symptoms, exposures, and personal protective equipment in more than one category. Thus, the sum of categories exceeds the total
number of cases.

88 Low-severity iliness refers to mild health effects that generally resolve without treatment and where minimal time (<3 days) is lost from work. Moderate-severity
iliness refers to non-life-threatening health effects that generally are systemic and require medical treatment. These might require hospitalization (<3 days) and
time lost from work is <5 days. No residual disability is expected. High-severity illness refers to life-threatening or serious health effects, which usually require
hospitalization (>3 days), involve substantial time lost from work (>5 days), and can result in permanent impairment or disability.

99 Numbers for Louisiana, Michigan, and Texas represent use of chemical-resistant clothing only. The number for California includes chemical-resistant clothing and
other types of work clothing (e.g., plastic apron, surgical gown, cloth or disposable coveralls, and laboratory coat).
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What is already known on this topic?

Use of antimicrobial pesticides is an important
component of infection control practices in health-
care facilities, and occupational exposures can cause
adverse health effects.

What is added by this report?

During 2002-2007, a total of 401 work-related
illnesses associated with antimicrobial pesticide
exposures in health-care facilities were identified

in four states; most cases occurred among janitors/
housekeepers and nursing/medical assistants, usually
due to splashes or spills, and the eyes were the most
common organ/system affected.

What are the implications for public health practice?

Hazardous exposure to antimicrobial pesticides and
subsequent illnesses should be minimized through safe
work practices and effective communication, including
greater emphasis on use of protective eyewear..

Editorial Note

‘This is the first multistate report on the magnitude
and characteristics of acute antimicrobial pesticide ill-
ness among workers in health-care facilities. Although
no data are available on the level of exposure of these
workers to antimicrobial pesticides, these chemicals
are used very commonly in health-care facilities. The
findings indicate that, during 2002-2007 in the four
states, exposure to antimicrobial pesticides used in
health-care facilities likely posed a low risk for health
effects, and the effects generally were mild and tempo-
rary. Health-care workers have a higher prevalence of
asthma compared with the general working population
(6.0% versus 3.7%) (), and because of their potential
for occupational exposure, they might more often
experience severe illness after antimicrobial pesticide.
Users of antimicrobial products, especially health-care
workers, should take precautions to prevent or mini-
mize exposure to themselves as well as bystanders.

Ocular symptoms were the most common adverse
health effect, usually from splashes while not wearing
eye protection. A report on occupational disinfectant-
related illness among youths also found that ocular
symptoms were the most commonly observed (in 51%
of cases) (8). These findings suggest the importance of
using eye protection and the need to improve product
design or handling equipment to prevent splashes.

The chemicals responsible for most health-
care facility cases were QACs, glutaraldehyde, and
sodium hypochlorite (i.e., bleach). QACs are widely

used to disinfect environmental surfaces or medical

equipment designed for skin contact (e.g., blood pres-
sure cuffs). Glutaraldehyde is used as an immersion
chemical in disinfecting heat-sensitive medical equip-
ment (e.g., endoscopes). Sodium hypochlorite is used
in environmental sanitization and decontaminating
blood spills (3). These chemicals can cause irritant
symptoms involving the eyes, skin, and respiratory
tract; QACs and glutaraldehyde are known sensitizers
(4). While using these chemicals, eye and skin protec-
tion is required to prevent irritant health effects and
splash hazards. For glutaraldehyde, local exhaust ven-
tilation and general room ventilation with a minimum
rate of 10 air exchanges per hour is recommended to
minimize respiratory exposure (5).9

The findings in this report are subject to at least
two limitations. First, the findings likely underesti-
mate the actual magnitude of work-related illnesses
associated with antimicrobial pesticide exposures in
health-care facilities. Case identification relies on
passive surveillance systems in which many cases
might be missed by underreporting; also, minor ill-
nesses not requiring medical attention are unlikely
to be captured. The extent of underestimation might
differ by state because of variations in data sources
across states. For example, unlike some other states,
California uses workers compensation records as a
major source for case identification. Additionally,
CDPR’s longstanding experience in antimicrobial
surveillance and higher staffing levels might have
contributed to greater capture of cases. Second, the
data might include false-positive cases because clinical
findings of pesticide illness are nonspecific and diag-
nostic tests are not available or rarely performed.

Hazardous exposure to antimicrobial pesticides
and subsequent illnesses can be minimized through
safe work practices and effective communication.
Health-care facilities should be reminded to 1) choose
less hazardous antimicrobial pesticide products, if
available; 2) inform employees of the health hazards
of antimicrobials used in their facilities; 3) provide
training on the safe handling of antimicrobial pesti-
cides in accordance with label instructions (e.g., using
appropriate quantities/dilution); 4) furnish appropri-
ate PPE, ensure that it is conveniently located, and
promote its use; 5) improve risk communication

9CDC’s National Institute for Occupational Safety and Health set
the recommended exposure limit at 0.2 ppm, and the American
Conference of Governmental Industrial Hygienists set the threshold
limit value at 0.05 ppm for glutaraldehyde, but irritant symptoms
were reported at concentrations as low as 0.005-0.050 ppm (6).
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when antimicrobial pesticides are used (e.g., posting
signs where antimicrobials are used); and 6) encour-
age employees to report and seek treatment for any
illness/injury arising from antimicrobial pesticide
exposure. Additionally, to prevent inadvertent splashes
or spills, manufacturers should improve the design of
containers, delivery systems, and handling equipment
(e.g., adding a pump dispenser rather than pouring
from alarge container). Finally, greater use of workers
compensation records for case identification would
enhance surveillance activities.
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