;:' Public Health Service
= ( DEPARTMENT OF HEALTH & HUMAN SERVICES Centers for Disease Control and Prevention
} National Institute for Occupational Safety and Health

Date: December 6, 2013

Memorandum

From: Associate Service Fellow, PHST, SB, DRDS
Subject: Reprint of Publication
Te: Deputy Director, DRDS

/
Through: Chief, SB, DRDS 4 Rl |
Team Leader, PHST, SB, DRDS %™ _12[4[1>

Antached is a reprint of a publication which recently appeared in the scientific literature.
The DRDS clearance number is 2013-058M. It is provided for your retention.
REFERENCE:

White GE. Mazurek JM, Moorman JE. Asthma in Health Care Workers — 2008 and 2030
Behavioral Risk Factor Surveillance System Asthma Call-Back Survey. J Occup Environ

Med 2013; 55(12):1463-1468.
YU L0 \n g
7 LA N\ AEE=-

Gretchen White, MPH
Attachment
Director, EID (1)

Chief, Field Studies Branch, DRDS (1)
Chief, Surveillance Branch, DRDS (1)



ORIGINAL ARTICLE

Asthma in Health Care Workers

2008 and 2010 Behavioral Risk Factor Surveillance System Asthma Call-Back
Survey

Gretchen E. White, MPH, Jacek M. Mazurek, MD, and Jeanne E. Moorman, MS

Objective: To estimate the prevalence of current asthma and the proportion of
asthme that is work-related among health care and non-health care workers.
Methods: We used 2008 and 2010 Bchaviosal Risk Factor Surveillance Sys-
tem High Risk/Health Care Worker Module and Asthma Call-Back Survey
daa collected m 35 states and the Distriet of Columbia (o estimate prevalence
ratios (PRs). Results: Significantly more health care workers/volunteers than
non-healih care workers/volunteers with current asthia had asthma attacks
(PR = 1.23: 95% confidence imterval = 1.03 10 1.46) and asthma symp-
toms within the past year (PR = 1.07; 95% confidence intcrval = 1.00 to
1.14). There was no significant difference in the proportion of health care
and non health care workers/volunteers diagnosed with current asthma or
work-related asthma. Conclusions: The results of this stady are consistent
with previous research showing that health care workers with asthma have
higher proportions of asthma attacks than non—health carc workers.

A sthma is a chronic disorder of the airways characterized by
symptoms of wheezing, coughing, chest tighmess, and short-
ness of breath.' In 2010, an estimated 15 million working-age (18
10 64 ycars old) adults in the United States had asthma® Many
exposwres can cause or cxaccrbate asthma, including thosc in the
workplace.! Work-related asthma is a subset of asthma that is caused
by or exacetbated by work-related factors.” Among adults with cur-
rent asthma, an estimated 9.0% have hcalth professional-diagnosed
work-related asthma and an additional 37.5% describe their asthma
as caused or made worse by workplace exposures.®

n 2008, there were 13.3 million people employed in private-
sector health care in the United States. Population-based research
has shown that among adults with lifetime asthma, health care work-
crs have a higher prevalence of asthma attacks than non-hcalth care
workers.® Case-based surveillance systems in four states found that
among work-related asthma cases, health care workers were over-
represented compared with the percentage expected on the basis of
workforce composition.”

To date, little population-based information exists on work-
retated asthma in US health care workers. To estimate the prevalence
of current asthma and the proportion of asthma that is work-related
among health care workers, we analyzed 2008 and 2010 Behavioral
Risk Factor Surveillance System (BRFSS) High Risk/Health Care
Worker Module and Asthma Call-Back Survey data collected in 35
states and the District of Columbia (DC) from persons aged 18 years
or more who were emnployed in the year before the imnterview.
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METHODS

Data Source

The BRFSS is an ongoing, state-bascd, telephone survey of
roninstitutionalized adults in the United Statcs that collects infor-
mation on health nisk behaviors, health care access, and disease
status.® To identify health care workers at risk for influenza, the
High Risk/Health Care Worker Module was administered as part of
BRFSS i seleet states in 2008 and 2010. The Asthma Call-Back
Survey was administered within 2 weeks of the BRFSS interview to
a subset of respondents who indicated that they had ever had asthrma
Sce the footnote in Table | for a list of states conducting the High
Risk/Health Carc Module and Asthma Call-Back Survey in 2008
and 2010. The Council of American Survey and Research Organi-
zations median response rate among the three participating states
in 2008 was 48.2% for BRFSS and 50.6% for the Asthma Call-
Back Survey, and for the 35 states and the DC participating in 2010
the median response rate was 52.0% for BRFSS and 49.8% for the
Asthma Call-Back Survey. The BRFSS has surveillance exemption
from the Institutional Review Board at the Centers for Disease Con-
trol and Prevention. Participating states are subjcct o statc-specific
Institutional Review Board requirements.

Study Population and Definitions

For this analysis. the study population included adults who had
been employed in the year before the interview, that is, those who
answered “employed for wages,” “self-cmployed,” or “out of work
for less than | year” to the question “Arc you currently . . . employed
for wages, sclf-cmployed, out of work for more than | year, out
of work for less than 1 year, a homemaker, a student. retired, or
unable to work?” Health care workers/voluntecrs were persons who
answered “yes” to the question “Do you curtently volunteer or work
in a hospital. medical clinie, doctor's office. dentist’s office, nursing
home or some other health care facility? This includes part-time and
unpaid work in a health care facility as well as professional nursing
care provided in the home.”

Questions pertaining to asthma history, asthma-related health
carc utilization, and work-related asthma used in this report are
shown in Table 1. We defined nonm—work-related asthma on the basig
of a “no” response to all of the hcalth professional-diagnosed and
possible work-related asthrna questions in Tablc 1.

Statistical Analysis

We used SAS® software version 9.3 (SAS Institute Inc, Cary,
NC) survey procedures and SUDAAN® Release 10.0.1 sofrware
(Research Triangle Institute, Rescarch Triangle Park, NC) to account
for the complex survey design. Data were weighted to account for
noaresponse differences in the sample and the nnequal probability
of sample selection in order to produce represcntative estimatcs.
For statcs that administered the High Risk/Health Care Module to
a subsct of the state sample in one version of the questionnaire, the
Asthma Call-Back Survey final weight was proportionately adjusted
bascd on the value of the BRFSS core final weight. For the three states
with 2 years of data, weights based on the proportionate distribution
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TABLE 1. 2008 and 2010 Asthma Call-Back Survey Questions Used in This Report*tb>

Definition

Asthma Call-Back Survey Question

Lifetime asthma

Current asthra

Age of asthma onset

Asthma attack

Activity limitarion because of asthma

Time since last talked to the health
professional about asthma

Time since last wok asthma
medication

Time since last had asthma symptoms
Routine checkup for asthma

Urgent treatment for worsening
asthma

Asthma-relaled emergency room visit
Asthma-related hospitalization
Healh professional-diagnoscd

Have you ever been told by a doctor, nurse, or other health professional that you had asthma?¢

Do you still have asthima?t

How old were yoa whent you were first told by a doctor or other health professional that you had asthma?§
During the past 12 mo. have you had an episode of asthma or asthma attack?§

Duning the past 12 mo, how many days were you unable to work or carry out your usual activities because of
your asthma?§

How long has it been since you last tatked to a doctor or other health professional about your asthma?||
How loug has it been since you last teok asthma medication?9

How long has it been since you last had any symptoms of asthma?9q

During the past 12 mo. how many iimes did you se¢ a docior or other health professional for a routine checkup
for your asthma?¥%

During the past 12 mo, how rmany times did you see¢ a doctor or other health professional for urgent reanment off
worsening asthma symptoms or for an asthma episode or attack?4

During the past 12 mo, have you had to visit an emcergency room or urgent care center because of your asthma?t
During the past 12 mo, have you had to stay overnight in a hospital because of your asthma?
Were you ever told by a doctor or other health professional that your asthma was related to any job you ever had?t

work-related asthma
Possibte wark-related asthma**

Was your asthma causcd by chemicals, smoke. fumes, or dust in your current job?t

‘Was your asthma causcd by chemicals, smoke, fumes, or dust in any previous job you ever had?t

Is your asthma made worse by chemicals, smoke. fumes. or dust in your current job?¢
Was your asthrna made worse by chemicals, smoke, fumes, or dust in any previous job you ever had?t

Change or quit job because of asihma

asthma worse?{

Did you ever change or guit a job becausc chemicals, smoke, fumes, or dust caused your asthma or made your

*In 2008. three states (Florida, Hawaii, and New York) and in 2010, 35 states ( Alabama, Arizona, Califoria. Connecticur, Florida, Georgia, Hawzii. [llinois. Indiana. lowa,
Kansas, Louisiana, Maine, Maryland. Massachuseris, Michigan, Missouri, Montana, Nebraska, Nevada, New Hampshire, New Jersey, New Mexico, New York, North Dakota,
Ohio. Oklahoma. Oregon, Pennsylvania. Rhode Jsland, Texas. Utah, Washingion, West Virginia, and Wisconsin) and the District of Columbia conducted the High Risk/Health

Care Module and the Asthma Call-Back Survey.
tResponsc options inchude “yes™ or “no.”
}Response options include numeric age in years.
§Response options include the numeric number of days.

|IResponse opuions include “within the past year,” “| year o less than 3 years ago,™ "3 t0 5 years ago,” and “more than 3 years ago.™
€ Response options inchude “less than 1 day ago.”" "1 to 6 days ago,” 't week to less than 3 months ago.” “3 months 1o less than { year 1o, “1 year to less than 3 years

ago.” “3 yewrs to 5 ycars ago,” and “more than § years ago.”
#Response options include the numeric number of times.

** Among respondents who did not have health professional-diagnosed work-refated asthma (ie, responded “no™ or “do nat know™).

of the sample completing the High Risk/Health Care Module and
the Asthma Call-Back Survey between the 2 years were calculated.

We compared health care workers/volunteers and non—heaith
care workers/voluntecrs using multivariate logistic regression. All
multivarate associations were adjusted for age (continuous), scx,
annual houschold income (three categorics: <$25,000, $25,000 to
$49,999, and >$50,000), and health insurance status (two categories:
insured and not insured) because these variables were independently
associated with both employment as a health care worker/volunteer
and current asthma status.

RESULTS

Adults Employed in the Year Before the Interview

A total of 182,825 (representing an estimated 115.6 million)
adults in the 35 states and the DC that administered the BRFSS High
Risk/Health Care Worker Module in 2008 and 2010 were employed
in the year before the interview, Of adults cmployed in the year before
the interview, 7.5% had current asthma and 13.3% were health care
workers/volunteers {Table 2).

After adjusting for covariates, health care workers/volunteers
were more likely than non—health care workers/volunteers to be fe-
male (prevalence ratio [PR] = 1.72: 95% confidence interval [Cl) =

1464

1.67 to 1.77), to be other race/ethnicity (PR = 1.06; 95% CI = 1.01
to 1.11), to have more than a high school education (PR = 1.16; 95%
CI=1.14 1o 1.18), to have an annual houschold income greater than
or equal 1o $50,000 (PR = 1.09; 95% CI = .06 to 1.12), and to have
health insurance (PR = 1.05; 95% CI = 1.03 to 1.06). In addition,
hcalth care workers/volunteers had a significantly higher prevalence
of current asthma than non—health care workers/voluntecrs (8.8% vs
7.0%, respectively). Nevertheless, after adjusting for covanates, the
association was not significant (PR = 1.06; 95% Cl = 0.95 16 1.18)
(Tablec 2).

Adults With Current Asthma Employed in the Year
Before the |nterview

Most aduits with carrent asthima employed in the year before
the interview were aged |8 to 44 years (58.0%), female (59.6%),
non-Hispanic white (74.6%), had morc than a high school edu-
cation (73.6%). had an annual houschold income of $50,000 or
more (58.7%), had health insurance (86.0%), and were never smok-
cers (60.3%) (Table 3 ). After adjusting for covariates, hcalth care
workers/volunteers with current asthuma were more hkely to be 18 to
44 years old. fernale, and former smokers and less likely to have an
annual household income of less than $25,000 than non-health care
workers/volunteers with current asthma (Tablc 3).

@© 2013 American College of Occupational and Environmental Medicine
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Asthma in Health Care Workers

TABLE 2. Characteristics of Adults Employed in the Year Before the Interview

Total Heslth Care  Non—Health Care
Workers/ Workers/
Volunteers Volunteers
Weighted vV (N = 15,285) (N = 84,673) Unadjusted Adjusted

Characteristics N* (in Thousands)t %% (95% CI) %1 (95% CI) %3} (95% C1) PR (95% CI) PR§ (95% CI)
Age, yT

1844 63,594 65,180 56.7(56.3 57.1) 54.8(53.4-56.2) 57.6(57.0-58.2) 0.95(0.93 0.98) 1.00 (0.97-1.03)

>45 117461 49,746 433 (42.943.7) 45.2(43.846.6) 42.4(41.843.0) 1.07(1.03-1.10) 1.0l (0.97-1.05)
Sex

Male 78,213 63.390 54.8 (54.4-55.3) 30.0(28.5-31.5) 59.0(58.3-59.6) 0.51 (0.48 0.54) 0.51 (0.49-0.54)

Female 104,612 52210 452 (44.7 45.6) 70.0 (68.5-71.5) 41.0(40.4417) 171 (1.66-1.75) 1.72 (1.67-1.77)
Race/ethnicity

White, non-Hispanic 140378 77.067 67.4(66.9-67.9) 66.1 (64.667.6) 65.1 {64.4-65.8) 1.02(0.995-1.04) 0.97 (0.94- 0.99)

Other 40,305 37,268 32.6(32.1 33.1) 33.9(32.4-354) 34.9(34.2-35.8) 0.97(0.92-1.02) 1.06(1.01-1.11)
Education level

High school or less 55.3%3 36.566 31.7(31.2-32.1) 189(17.8-20.1) 34.1 (33.5 34.8) 0.56(0.52-0.59) 0.67 (0.63 0.71)

More than high school 127.140 78.87) 68.3(67.9-68.8) 81.1(79.9-82.2) 659 (65.2-66.5) 1.23 (1.21 1.25) 1.16 (1.14-1.18)
Annual household income, $

<25,000 27,677 18,711 17.8(17.4 18.2) 14.0(129-15.2) 19.2(18.6-19.8) 0.73(0.67-0.80) 0.83 (0.77-0.89)

25,00049.999 42,445 23,586 22.4(22.0-22.8) 21.1(199-223) 22.7(22.1-23.3) 0.93 (0.87-0.99) 0.92 (0.86-0.98)

>50.000 96.128 63,002 59.8 (59.460.3) 64.9(63.4-66.4) 58.1(57.4-58.8) 1.12(21.05-1.15) 1.09(1.06-1.12)
BHeatlth insurance

Yes 160,053 97,437 84.5(84.1-84.9) 904 (89.5-91.3) 83.2(82.6-83.8) 1.09(1.07-1.10) 1.05(1.03-1.06)

No 22437 17.849 155 (15.1-159)  9.6(8.7-10.5) 16.8(16.2-17.4) 0.57 (0.52-0.63) 0.76 (0.70-0.84)
Smoking status

Current 29,754 19,378 6.9 (16.6-17.3) 13.1 (122-14.1) 17.1(16.6-17.7) 0.77 (0.71-0.83) 0.90 (0.83-0.97)

Former 47481 25278 22.1(21.7-22.4) 209 (19.7-22.1)  22.2(21.7-22.8) 0.94 (0.88-1.00) 1,00 {0.94~1.06)

Never 104,553 69,806 61.0 (60.6-61.4) &6.0 (64.6-67.4) 60.6 (60.0-61.3) 1.09(1.06 1.12) 1.03 (1.00-1.06)
Lifetrime asthma

Yes 22,711 14,345 124 (12.1-12.7) 13.3(12.3 14.3) 12,1 (11.7-12.5) 1.10(1.01-1.19) 1.00(0.91-1.09)

No 159714 {01,039 87.6(87.3-87.9) B86.7(85.7-87.7) 87.9(87.5~88.3) 0.99(0.97-1.00) 1.00 (0.95-1.01)
Current asthma

Yes 14,367 8.595 7.5(7.2-7.7) 8.8 (8.0-9.6) 70(67 7.3) 126 (1.14-1.40) 1.06 (0.95~1.18)

No 167 449 106,429 92.5(92.3-92.8) 91.2(90.492.0) 93.0(92.7-93.3) 0.98 (0.97-0.99) 1.00 (0.99 1.00)
Total 182.825 115,600 13.3(12.9-13.7)  86.7 (86.3-87.1)

“Unweighted sample size. The numbers for characterisric subgroaps may not add 10 total because of missing vatues. The sample size for health care workers/volunteers and
norhealth care workers/volunteers does not sum to total because only a subset of respondents completed both the Righ Risk/Health Care Worker Module and Asthma

Call-Back Survey.

tWeighted 10 the state population using the survey sample weights for cach BRFFSS participant.

IResults presented as weighted average annual estimate.

§Prevalence ratio, adjusted for age. sex. anmial household income. and health msurance status.
BRFSS. Behavioral Risk Factor Survellance Systemy: Cl, confidence inerval; PR. prevalence ratio,

Among adults with current asthma cmployed in the year
before the intervicw, higher proportions of hcalth care work-
ers/volunteers than non—health care workers/volunteers have had an
asthma attack in the past year (adjusted PR = 1.23; 95% CI = 1.03
to 1.46), had asthma symptoms within the past year (adjusted PR =
1.07: 95% CI = 1.00 to 1.14), and been advised to change things in
their home, work, or school environment (adjusted PR = 1.26; 95%
CI = 1.04 to 1.52). Nevertheless, health carc workers/volunteers
with current asthma did not differ from non-hecalth care work-
ers/volunteers with current asthma in education level, health insur-
ance status, age of asthrma onsct, asthma control level, the proportion
of adults that had routine checkups for their asthma, urgent treatment
for worsening asthma, asthma-related emergency room visits, activ-
ity limitation because of asthma, the time since they last 1alked to a
hcalth professional about their asthma, the time since they last took
asthma medication, and work-related asthma status (Table 3).

© 2013 American College of Occupational and Environmmental Medicine

DISCUSSION

The results of this cross-scctional study are consistent with
previous research showing that hcalth care workers have higher
prevalence of currcmt asthma and that health care workers with
current asthuna have higher proportions of asthma attacks than non—
health care workers. !® We found that health care workers/volunteers
had a higher prevalence of current asthma than non-health care
workers/volunteers (but this difference was eliminated when adjust-
ing for covariates), and that there was no difference in the propor-
tion of work-relatcd asthma between health care workers/volunteers
and non-health care workcrs/voluntcers with current asthrna. This
population-bascd study is onc of the firsl in the United States 10
evaluate the proporton of asthma that 1s dragnosed as work-related
among hcalth carc workers.

Our findings arc consistent with the rescacch by Arif and
colleagues''**? that have found the health care industry and
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TABLE 3. Characteristics of Adults With Current Asthma Employeg in the Year Before the interview

Total

Weighted N (in

%3 (95% CI)

Heaslth Care
Warkers/
Volunteers
WV =570)

%1% (95% CI)

Non-Henalth Carc

Workers/
Volunteers
(VN =2437)

%1 (95% C))

Unadjusted
PR (95% CI)

Adjusted
PR§ (95% CI)

Characteristics v Thousands)}
Age. yr

18 44 1.613 5.899

>45 3,494 1279
Sex

Male 1.507 4.114

Female 3.621 6,082
Racelethnicity

White, non-Hispenic 4,087 7.552

Other 1.009 2,565
I~ducation level

High school or less 1.267 2.690

More (han high schoo] 3.855 1.496
Annual houschold meome. S

<25,000 850 1.505

25,000-49,999 1.249 2.350

=50.000 2,660 5.490
Health insurance

Yes 4,584 8,751

No 538 1,426
Smoking status

Current 718 1,628

Former 1.470 2.420

Never 2.905 6.137
Age of asthma onset, yr

<18 1.801 4,678

=18 3.079 4.99)
Asthma conrrol levellf

Well controlled 2934 6,188

Not well controlled 1,202 2,355

Very poorly controlled 900 1,653
Asthma atacky

Yes 2.505 5.085

No 2,590 5.064
Routine cheekup for asthma

Yes 3.026 6.312

No 2,069 31,849
Urgent treatment for worsening asthrma¥

Yes 1.087 2.062

No 4.026 8. 10K
Axsthma-related emergency room visite]

Yes 508 [,146

No 4612 9,018
Aslhma-related hospitalization§

Yes 80 89

No 5.045 10,096

Activity limitation becausc of asthma§

58.0 (552-60.7)
42,0 (39.344 8)

40.4 (37.3-43.4)
59.6 (56.6-62.7)

74.6 (71.9=77.4)
25.4 (22.6-28.1)

26.4 (23.7-29.1)
73.6 (70.9 76.3)

16.1 (13.9-18.3)
251 (22.5-27.%)
58.7 (55.7-61.8)

86.0 (83.7-88.3)
14.0 (11.7-16.3)

16.0 (13.7-18.3)
23.8(21.4-26.2)
603 (57.3-63.2)

48.4 (45.3-51.9)
51.6 (48.6-54,7)

60.7 (57.8-63.6)
23.1 (20.7-25.5)
16.2 (14.1-18.3)

50.1 (47.1-53.1)
49.9 (46.9-52.9)

62.1 (59.2-65.0)
37.9(35.0-40.8)

20.3 (18.0-22.6)
79.7 (77.4-82.0)

11.3(9.4-13.))
83.7 (86.9-90.6)

05 (0.6-1.2)
99.1 (98.8-99.4)

27.0 (24.4-29.6)
73.0 (70.4-75.6)

66.6 (58.8-74.5)
31.4(25.541.2)

17.1 (10.0-24.2)
82.9 (75.8-90.0)

76.8 (68.9-84.7)
23.2(15.3-31.0)

16.9 (9.3-24.4)
83.1(75.6-90.7)

84 (5.0 11.9)
27.8 (18.9 36.7)
63.5 (54.4-73.1)

93.5 (90.6-96.5)
6.5 (3.59.4)

152 (7.7 22.6)
27.0(18.6-35.3)
57.9 (48.2-67.5)

42,8 (33,1 52.5)
57.2(47.5 66.9)

56.3 (46.3 66.4)
27.5 (17.9-37.1)
16.1 (8.3-24.0)

649 (56.2-73.6)
15,1 (26.4-43.8)

62.0 (52.1- 71.9)
8.0 (28.1.47.9)

25.6 (17.4-33.8)
74.4 (66.2-82.6)

18.6 (10.7-26.6)
81.4(73.4-89.3)

NR (NR)
99.5 (99.0-99.9)

34.5(25.3-43.7)
65.5 (56.3--74.7)

56.6 (52.6-60.6)
434 (39.4-47.9)

42,9 (38.6-47.3)
57.1(52.7-61.4)

74.0 (70.0 78.0)
26.0 (22.0-30.0)

28.2 (24.2-32.2)
71.8 (67.3-75.8)

182 (14.7-21.8)
26.0(22.0-29.9)
55.8 (51.4-60.3)

84.8 (81.0-88.5)
152 (11.5-19.0)

16.2 (12.9-19.6)
22.4(19.0-25.8)
61.4 (57.2-65.5)

50.0 (45.6-54.4)
50.0 (35.6-54.4)

63.1 (59.2-67.0)
21.8 (18.6-25.0)
15.1 (12.3- 17.9)

49.0 (44.7--53.3)
51.0(46.7-55.3)

63.8 (59.9-67.7)
362 (32.3-40.1)

19.6 (16.3-22.9)
80.4 (77.1-83.7)

10.2 (7.8--12.6)
49.8 (87.4-92.3)

0.8 (0.4-1.1)
99.2 (98.9-99.6)

27.1 (23.3-309)
72.9 (69.1-76.7)

1.18 (1.02-].36)
0.77 (0.59-1.00)

0.40 (0.26-0.61)
1.45(1.29-1.63)

0.60 (0.37-0.96)
1.16 (1.04-1.29)

1.04 (0.92-1.17)
0.89 (0.61-1.30)

0.46 (0.29-0.73)
1.07(0.75 1.54)
1.14(0.97-1.15)

1.10 (1.05-1.17)
0.43(0,25-0.72)

0.93 (0.55 1.60)
1.20 (0.85-1.71)
0.94¢0.79-1.13)

0.85 (.67 1.09)
1.)5 (0.95 1.4D)

0.8 (0.74-1.08)
1.26 (0.86-1.86)
1.07 (0.63-1.82)

132 (1.12-1.56)
0.69 (0 53--0.90)

0.97 (0.82-1.16)
1.05 (0.79-1.39)

1.31 (0.90-1.88)
0.93 (0.82 1.04)

1.83 (1.10-3.07)
0.91 (0.82-1.01)

NR (NR)
NR (NR)

1.27 (0.94-1.73)
0.90 (0.77-1.05)

1.19(1,03 1.38)
0.76 (0.58-0.99)

0.34 (0.22-0.51)
1.54 (1.38-1.72)

1.00 (0.88 1.14)
1.00 (0.69 1.44)

0.81 (0.55 1.20)
1.07 (0.96 1.19)

0.52 (0.34-0.80)
1.13 (0.79-1.62)
1.09 (0.92-129)

1.04 (0.98 1.10)
0.75 (0.47-1.21)

1.23(0.77-1.96)
1.39 (1.00-1.94)
0.8 (0.65-1.00)

0.95(0.80-1.15)
1.05 (0.88-1.24)

0.91 (0.75-1.11)
1.25 (0.85-1.83)
0.99 (0.60-1.65)

1.23 (1.03-1.46)
0.77 (0.59-1.00)

1.07 (0.92-1.25)
0.39 (0.66 120)

1.08 (0.75-1.57)
0.98 (0.88-1.09)

1.53 (0.88-2.65)
0.93 (0.84-1.04)

NR (NR)
NR (NR)

1.19 (0.87-1.62)
0.93 (0.80-1.08)
(continued)

Atleast | d 1312 2,712
No days 3,749 7,340
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TABLE 3. (Continued)
Total Health Care  Non-Health Care
Workers/ Workers/
Volunteers Volunteers
Wejghted V (in (N=570) (N = 2437) Unadjusted Adjusted
Characteristics N*  Thousands)t %t (95% CI) %1 (95%Cl) %3 (95%Cl) PR (95% CI) PR§ (95% CI)

Time since last talked to the health professional about asthma

Within past year 3,489 6.599 64.9 (61.9-67.8)

1 yr ago or more 1,620 3,572 35.1(32.2-38.1)
Time since last took asthma medication

Within past year 4179 8,034 78.9(76.3-81.6)

| yr ago or more 933 2,142 21.1(18.4-23.7)
Time since last had asthma symptoms

Within past ycar 4425 8.710 86.2 (84.0~88.3)

1 yr ago or morc 639 1,400 138 (11.7-16.0)
Advised to change things in environment

Yes 2,141 4,564 45.1 (42.1-48.2)

No 2,962 5.547 54.9(51.8-57.9)
Work-related asthma status

Work-related asthma 440 813 8.0 (6.4-9.6)

Possible work-related asthma 2,001 3.797 37.5(34.7-40.3)

Non—work-rclated asthma 2,668 5.513 54.5(51.5-57.4)
Change or quit job because of asthma

Yes 329 661 6.5 (4.9-8.1)

No 4,77 9,506 93.5(91.9-95.1)
Total 5.128 10,196

69.4 (60.7-78.2)
30.6 (21.8-39.3)

85.4 (78.8-92.0)
14.6 (8.0-21.2)

90.6 (85.6-95.5)

60.2 (51.5-68.8)
39.8 (31.2-48.5)

40.2 (30.6-49.8)
52.3 (42.4-62.2)

90.2 (82.7-97.7M

62.5(58.1 66.8) 1.11(0.96-1.28) 0.99 (0.84 -1.15)
37.5(33.2-41.9) 0.82 (0.60-1.11) 1.03 (0.78-1.35)

77.8(73.8 -8L.9)
22.2(18.1-26.2)

1.10 (1.00-1.20) 1.04 (0.94-1.16)
0.66 (0.41-3.07) 0.84 (0.52-1.35)

85.4 (82.3-88.5)
146 (11.5-17.7)

1.06 (0.99-1.13) 1.07 (1.00-1.14)

9.4(4.5 14.4) 0.65 (0.37-1.14)  NR (NR)

43.8 (39.6-43.1)
56.2(51.9 60.4)

1.37 (1.15-1.64) 1.26 (1.04-1.52)
0.71 (0.56-0.90) 0.79 (0.63—0.99)

7.5(2.2-12.9) 7.9(5.71-10.2)
383(343-42.4)

53.7 (49.5-58.0)

NR (NR) NR (NR)
1.05 (0.80-1.36) 1.06 (0.31-1.37)
0.97(0.79--1.20) 0.98 (0.80-1.20)
NR (NR) 7.1(4.9-9.3)
92.9(90.7-95.1)
19.1 (15.8 22.4)

1.39(0.61 3.17) NR(NR)
0.97 (0.89-1.06) 0.96 (0.87 1.05)
3.9 (2.4-5.4)

*Unweighted sample sive. The numbers for characteristic subgroups may not add to total because of missing valucs, The sample size for health care workers/votunteers and
non- health care workers/volunteers does not sum to total because only a subset of respondents completed both the High Risk/Health Care Worker Module and Asthma

Call-Back Survey.

jWeighted to the state population vging the survey sample weghts for each Asthma Call-Back Survey participant.

tResults presented as weighted average annual ¢stimate,

§Prevalence ratto, adjusted for age. sex. anpual household income, and health insurance status.
||Om the basis of the National Asthma Educatton snd Prevention Program “Expent Pane! Report 3 (EPR-3): Guidelipes for the Diagnosis and Management of Asthma™
crmeria using responses (o questions on asthma sympioms. nighttime zwakenings. and rescue medication usc.!

9In the past 12 months.

CI. confidence 1aterval. NR. not reportable. relative standard ermor > 30%: PR, prevalence ratio.

health-related occupations are¢ not at an increased risk for work-
rclaled asthma. In their study, the authors examined work-related
asthma through syroptoms such as wheezing, whistling, stuffy. itchy,
or runny nosc arnong adults with asthma in different industries and
found that health care workers did not have an elevated risk for work-
rclated asthma.!! Previous population-based research also found that
health-related occupations did nor have higher prevalence of work-
related asthma than referent groups of management, secretarial, and
clerical-related occupations.'? Nevertheless, this past research used
National Hcalth and Nutrition Examination Survey data that did not
have a dircet question assessing whether the respondent bhad health
profcssional-diagnosed work-related asthma but rather relicd on a
question assessing whether a respondent with 2sthma had symptoms
brought on by the work environment.!’-'? Tn addition, the previ-
ous studies catcgorized industry and occupation on the basis of the
respondent’s longest-held job, although we used the respondent’s
current job or volunteer activity,’+12

Nonetheless, many studics have found that health care work-
ers arc at an increased risk for both asthma and work-related
asthma.” 18315 1 a study of the employed population in Finland,
Karjalaincn and colleagues' estimated the incidence of asthma to be
significantly higher in medical and nursing work than in administra-
tive work (relative risk = 1.1 to 1.2). Using data from the European

© 2013 American College of Occupational and Evvironmental Medicine

Community Respiratory Health Survey, they found that nurses were
at an incrcascd risk for new-onset asthma compared with profes-
sional, clerical. and administrative occupations (odds ratio = 2.22;
95% Cl = 1.25 10 3.96)." In addition, a population-based study in
the United States found that the prevalence of asthma was higher in
white femalcs cmployed in the health care industry than in industries
with officc employment.'®

In four state-based sentine] work-related asthma surveillance
systerms, health care workers were overrcpresented (16%) compared
with health care workers as a percentage of the tota) workforce (8%).
Hecalth care workers were also more likely to have work-aggravated
asthma than non-health carc workers (23% vs 18%).7 These findings
may be due to differcnsial diagnosis, reporting, and case confirmation
in health care workers.” In a Canadian study of workers* compensa-
tion claims for work-exacerbated angd occupational asthma. the most
frequent industry for work-cxacerbated asthma was the health care
industry, and the rate of allowed claims for work-cxaccrbated asthma
was significantly greater in hcalth carc than in other industries."*

The roles of health carc workers and the specific occupa-
tional tasks they perform vary widely."® Ceruain exposures may
be widespread in the bealth care industry including cleaning prod-
ucts, latex, glutaraldehyde, and formaldehyde.”''7~20 Mirabelli and
colleagues'® found that nursing and health care workers did not have
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an elevated risk for developing new-onset asthma compared with
other workers. Nevertheless, the authors did find an elevated risk of
asthma among nursing and health care workers who reported certain
occupational exposures such as using ammonia or bleach cleaning
products morc than once per week and among particular occupational
groups such as hospital tcchnicians and personal care providers in
institutional environments. '® The BRFSS was not designed to colicet
information on specific occupational subgroups and exposwres.

The results of this srudy suggest that the age of health care
workers/volunteers and non-health care workers/volunteers does not
differ. Nevertheless, among those with current asthma, health care
workers/voluntcers are more likely to be 18 to 44 years old than
non hcalth care workers/volanteers, The reasons for the difference
arc not apparent. One possibility is the “healthy worker survivor
effect” where workers sclf-sclect themselves out of jobs with high
exposurcs-— a phenomenon that may be more likely to occur with
longer duration of eraployment.?’- %

This study is subject to some limitations. Because of the cross-
scetional survey design, we were not ablc to assess whether the re-
spondents’ astbma and work-related asthma werce caused or made
worsc by workplace exposures specific to the health care or any
other industry. The survey was not designed to collect detailed infor-
mation on job history or exposure. In addition, it was not possible to
analyzc the data separately for workers and voluntecrs. Neverthcless,
in 2013, the Centers for Discase Control and Prevention will sponsor
a BRFSS optional module designed to collect respondents’ current
employment information such as industry and occupation. This in-
formation, when available, may allow for further detailed analysis of
asthma and work-related asthrna among workers in the health care
industry. Finally, the results of this sdy are not representative of
nonparticipating states or the entire US population.

To our knowledge. this population-based study is the first to
evaluate the proportion of asthma that is diagnosed as work-related
among health care workers in the United States. These results suggest
that health care workers/volunteers with asthma have higher preva-
lence of asthma attacks than non—hcalth care workers/volunteers.
Future studies should cxamine factors associated with work-related
asthma in health carc workers.
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