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Occupational health nurses promote and protect 
worker health and safety in a variety of industries, 
ranging from health care to manufacturing, and in 

small to large employers. Respiratory protection is a per-
sonal protective technology used when engineering con-
trols are not 100% effective; respiratory protection equip-
ment reduces adverse health outcomes among workers 
who may be exposed to hazardous agents ranging from 
infectious droplets and aerosols most prominent in the 
health care industry to dust, fumes, vapors, and particu-
lates in manufacturing and other industries. Many agen-
cies are involved in workplace respiratory protection. The 
federal Occupational Safety and Health Administration 
(OSHA) Respiratory Protection Standard 1910.134 out-
lines the requirements of a respiratory protection program 
(RPP) (OSHA, n.d.). The National Institute for Occupa-
tional Safety and Health (NIOSH) certifies respiratory 
protection equipment, as outlined by the OSHA standard, 

research Abstract
In response to the Institute of Medicine (2011) report Occupational Health Nurses and Respiratory Protection: Improving 
Education and Training, a nationwide survey was conducted in May 2012 to assess occupational health nurses’ educational 
preparation, roles, responsibilities, and training needs in respiratory protection. More than 2,000 occupational health nurs-
es responded; 83% perceived themselves as competent, proficient, or expert in respiratory protection, reporting moderate 
comfort with 12 respiratory program elements. If occupational health nurses had primary responsibility for the respiratory 
protection program, they were more likely to perceive higher competence and more comfort in respiratory protection, after 
controlling for occupational health nursing experience, highest education, occupational health nursing certification, industry 
sector, Association of Occupational Health Professionals in Healthcare membership, taking a National Institute for Occupa-
tional Safety and Health spirometry course in the prior 5 years, and perceiving a positive safety culture at work. These survey 
results document high perceived competence and comfort in respiratory protection. These findings support the development 
of targeted educational programs and interprofessional competencies for respiratory protection.
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and specifies training requirements for conducting pul-
monary function tests. Additionally, the Centers for Dis-
ease Control and Prevention (CDC) develops respiratory 
protection guidance to prevent communicable diseases. 
Individual states have additional respiratory protection 
safeguards; for example, in 2009 California enacted the 
Cal-OSHA Aerosol Transmissible Diseases Standard 
(Cal-OSHA, 2009). 

Consistent and correct use of appropriate respiratory 
protection by workers at risk has always been of criti-
cal importance. In the past decade, this importance has 
been highlighted in the health care sector with epidemics 
of severe acute respiratory syndrome (SARS) and novel 
influenza infections. Barriers to respiratory protection ad-
herence, including discomfort when wearing respirators 
(Baig, Knapp, Eagan, & Radonovich, 2010), inconve-
nience (Daugherty et al., 2009), and lack of organization-
al support in health and safety (Nichol et al., 2008), are 
reported in the literature. Training to address knowledge 
gaps has also been recommended (Daugherty et al., 2009; 
Lautenbach, Saint, Henderson, & Harris, 2010).

Occupational health nurses are managing RPPs in the 
workplace and conducting fit testing, health evaluations, 
and education programs to protect respiratory health, of-
ten in collaboration with safety, environmental health, in-
dustrial hygiene, and occupational medicine colleagues. 
However, the scope of occupational health nurses’ role 
and how occupational health nurses receive and maintain 
their knowledge, skills, and abilities in respiratory protec-
tion are unknown. 

At the request of NIOSH, the Institute of Medicine 
(IOM) convened a working committee to examine occu-

pational health nurses’ competency in respiratory protec-
tion. Representatives from occupational health nursing 
academic education, continuing education, and practice 
presented information regarding respiratory protection 
education currently provided to occupational health nurs-
es. The resulting IOM (2011) report, Occupational Health 
Nurses and Respiratory Protection: Improving Education 
and Training, outlined seven recommendations related to 
respiratory protection to improve the competency of oc-
cupational health nurses:

1. The American Association of Occupational 
Health Nurses, Inc. (AAOHN), working in collaboration 
with the National Personal Protective Technology Labo-
ratory (NPPTL) and other agencies and professional or-
ganizations, should conduct a survey of a representative 
group of occupational health nurses asking about their 
current roles and responsibilities relevant to respiratory 
protection and for their input on education and training 
needs.

2. Occupational health nurses should achieve and 
maintain knowledge and skills in respiratory protection.

3. Nursing education programs at all levels should 
expand respiratory protection education and training.

4. Occupational health nurse educators should ensure 
essential respiratory protection content is included in oc-
cupational health nursing graduate curricula, and should 
adapt and apply this knowledge to continuing education 
programs and the education and training of all nurses. 

5. Occupational health nurses and respiratory pro-
tection education programs should develop, expand, and 
evaluate innovative teaching methods and resources to 
establish best practices.

6. The NPPTL should expand online resources, par-
ticularly case studies, relevant to educating and training 
occupational health nurses about respiratory protection.

7. The NPPTL should explore the development of 
respiratory protection core competencies.

In response to the first recommendation, an advisory 
group was convened in December 2011 with stakeholder 
representation from the NPPTL, AAOHN, the American 
Board for Occupational Health Nurses, Inc. (ABOHN), 
the Association of Occupational Health Professionals 
in Healthcare (AOHP), and the American Nurses Asso-
ciation (ANA). Two recommendations guided the initial 
work of the group; a nationwide survey was conducted 
in May and June 2012 to (1) assess current occupational 
health nurses’ educational preparation, roles, responsi-
bilities, and training needs in respiratory protection and 
(2) determine how occupational health nurses achieve 
and maintain knowledge and skills in respiratory protec-
tion and motivate employees to use respirators appropri-
ately.

This article reports occupational health nurses’ per-
ceived competence in respiratory protection and how 
comfortable occupational health nurses are with 12 re-
quired elements of RPPs. Individual and industry factors 
associated with competence and comfort are explored, 
including the current presence of a work site RPP and 
occupational health nurses’ responsibility for the pro-
gram.

Occupational health nurses’ responsibility for a 
respiratory protection program was associated 
with greater comfort in 12 respiratory protec-
tion program elements and higher perceived 
competence in respiratory protection. Occu-
pational health nursing experience, master’s 
education, certification as an occupational 
health nurse, professional membership in the 
Association of Occupational Health Profes-
sionals in Healthcare, working in health care, 
having taken a National Institute for Occupa-
tional Safety and Health spirometry course 
in the prior 5 years, and perceiving a positive 
safety culture were all important factors con-
tributing to greater comfort or higher perceived 
competence in respiratory protection. Knowl-
edge gaps existed, however; 28.5% of the 
occupational health nurses who responded 
to the survey reported no to little comfort in 
explaining the difference between a surgical 
mask and an N95 respirator.

Applying Research to Practice
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Background 
Little is known about the occupational health nurse’s 

role in respiratory protection. The IOM reported that re-
spiratory protection content taught in graduate NIOSH-
funded nursing programs received “varying amounts of 
dedicated time and resources and (was) taught using 
a variety of didactic and practical approaches” (IOM, 
2011, p. 2). Outside of these NIOSH-funded graduate 
programs, occupational health nurses have a variety of 
options to access RPP continuing education. Profession-
al nursing organizations, such as AAOHN and AOHP, in-
clude respiratory protection content in regularly sched-
uled continuing education conferences. The 13th edition 
of AOHP’s (2012) Getting Started: Occupational Health 
in the Healthcare Setting identifies respiratory protec-
tion for the new occupational health nurse in the chapter 
on health and safety. In 2011, the Respiratory Protection 
in Healthcare Settings Web Resource Guide was devel-
oped and published by AOHP and the OSHA Alliance. 
This guide includes OSHA and NIOSH resources for 
respiratory protection in health care settings. The OSHA 
Alliance has also published a template respirator fit test 
card. These items are available through the OSHA Al-
liance links on both organizations’ websites. The ANA 
received an educational grant from the National Institute 

of Environmental Health Sciences through the Interna-
tional Chemical Workers Union Council (ICWUC). This 
grant was used to educate nurses about how to protect 
themselves in their roles as hospital-based first receiv-
ers of victims after releases of hazardous substances. 
ANA and ICWUC provided continuing education and 
training programs to nurse associations, hospitals, and 
schools of nursing through this grant. ABOHN, in its 
certification examinations, includes test items on re-
spiratory protection on both the certified occupational 
health nurse (COHN) and the certified occupational 
health nurse specialist (COHN-S) examinations, and 
respiratory protection is mentioned as one example of 
surveillance programs in the examination blueprint. In 
the AAOHN (2007) “Competencies in Occupational 
and Environmental Health Nursing,” respiratory protec-
tion is not specifically mentioned; however, surveillance 
program design, implementation, and evaluation, with 
training, are captured in Category 3 (Work Force, Work-
place, and the Environment), Category 5 (Management, 
Business, and Leadership), and Category 7 (Health and 
Safety Education and Training). In the third edition of 
the Core Curriculum for Occupational & Environmen-
tal Health Nursing, a discussion of RPPs is presented 
(Salazar, 2005). Additionally, AAOHN Research Pri-

Table 1

Comfort With Elements of Respiratory Protection Programs (n = 2,072)
Element Valid Missing M Median SD

Mean comfort scorea in RPP 2,072 0 3.3135 3.4167 0.91639

Writing a respiratory protection policy? 2,066 6 2.9618 3.0000 1.22918

Identifying and assessing potential respiratory hazards that 
may be encountered in the workplace?

2,064 8 3.2398 3.0000 1.06235

Understanding how engineering controls and work practices 
are designed and evaluated to ensure employee exposures 
are limited?

2,067 5 3.2985 3.0000 1.08827

Proper selection of appropriate respiratory protection equip-
ment?

2,067 5 3.2158 3.0000 1.14398

Training employees? 2,060 12 3.4859 4.0000 1.20114

Inspecting, cleaning, and repairing respiratory equipment? 2,051 21 3.0946 3.0000 1.27253

Evaluating program by assessing employee views on program 
effectiveness?

2,055 17 3.2516 3.0000 1.13990

Health-related evaluation of employees regarding respiratory 
fitness?

2,063 9 3.8730 4.0000 1.08841

Performing a fit test? 2,052 20 3.4288 4.0000 1.43655

Teaching recommended user seal check method? 2,045 27 3.4675 4.0000 1.39349

Spirometry testing? 2,043 29 3.3284 4.0000 1.50393

Emergency preparedness training (respiratory protection)? 2,048 24 3.1479  3.0000 1.24132

Note. RPP = respiratory protection program. aCalculated by summing means of 12 RPP elements. Levels of comfort with each of 
the 12 elements of an RPP were assessed on a 1 to 5 scale, with 1 indicating not at all comfortable, 2 indicating slight comfort, 3 
indicating moderate comfort, 4 indicating very comfortable, and 5 indicating extremely comfortable. Higher scores indicated more 
comfort.
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orities (as cited in McCauley, 2012) include exploring 
strategies for increasing compliance with or motivating 
workers to use personal protective equipment (PPE).

Methods
A 30-item, web-based survey tool was developed, 

pilot tested, and revised in February and March 2012 
(Taormina & Burgel, 2013). The survey tool is avail-
able on request. A proposal was submitted to both a uni-
versity Committee on Human Research and the NIOSH 
Committee on Research; this project received a non-
research designation. No personal identifying informa-
tion was collected from respondents. No information 
was connected to individual respondents. In April 2012, 
the forthcoming survey was advertised via websites and 
e-mails to members of AAOHN, AOHP, and ANA and 
ABOHN-certified nurses. In May 2012, individual e-
mails were sent to the memberships of AAOHN (n = 
5,183) and AOHP (n = 922), ANA members who identi-
fied occupational health as an interest area (n = 249), 
and ABOHN-certified nurses (n = 4,926). The survey 
was posted on the web server at AAOHN and open for 
approximately 30 days; each sample had more than a 
30% response rate, with 2,263 occupational health nurs-
es responding to the survey.

Five survey items assessed demographic factors, 
including years of experience, education, if certified in 
occupational health nursing, professional organization 
memberships, and type of industry. Description of RPP 
responsibilities (13 items) included if a program was 
currently in place, who was responsible, assessment of 
the need for respiratory protection, if the occupational 
health nurse, or others, conducted fit testing, type of res-
pirator used, and whether a NIOSH spirometry course 
was completed by the nurse within the prior 5 years. 
Five questions assessed how knowledge of respiratory 
protection was achieved, if the Internet was available at 
the work sites, training preferences, webinar experience, 
and how the occupational health nurse motivated work-
ers to use respiratory protection. Two questions assessed 
safety culture specific to respiratory protection, and one 
question assessed if the occupational health nurse was 
comfortable explaining the difference between a sur-

gical mask and a respirator. Two questions focused on 
current outcome measures used in this analysis, compe-
tency and comfort in respiratory protection, as described 
below. Two open-ended questions assessed additional 
information or education that would strengthen occupa-
tional health nurses’ knowledge of and skills in respira-
tory protection and if the respondent had any additional 
comments to share. 

Competency, defined as a sense of mastery of a skill 
or ability (AAOHN, 2007), was measured by one item 
asking occupational health nurses to rate their level of 
competence in respiratory protection using Benner’s 
novice to expert scale; the five answer options were 
novice, beginner, competent, proficient, or expert (Ben-
ner, 1984). To explore factors associated with higher 
competence, these five options were collapsed to two, 
comparing competent, proficient, and expert to novice 
or beginner levels of competence. A 12-item scale as-
sessed how comfortable the occupational health nurse 
was with each of 12 RPP elements; responses ranged 
from 1, indicating not at all comfortable, to 5, indicat-
ing extremely comfortable. Program elements included, 
for example, writing a respiratory protection policy, 
identifying and assessing potential workplace respira-
tory hazards, and performing fit testing. A summative 
mean score for all 12 items was generated and used to 
describe the sample and determine across-group differ-
ences. Cronbach’s alpha was 0.92, signifying very high 
inter-item scale reliability. 

The presence of an RPP at the work site and if the 
occupational health nurse was primarily responsible for 
the program served as the independent variable in the 
regressions and included three categories: no RPP at 
the facility and the occupational health nurse was not 
responsible for the program (reference); RPP at the fa-
cility but the occupational health nurse was not primar-
ily responsible; and RPP at the facility and the occu-
pational health nurse was responsible for the program. 
Other variables focused on individual factors, including 
occupational health nursing experience (in years), high-
est nursing education (diploma, associate, any bachelor, 
any master’s, or doctorate), membership in AAOHN, 
ANA, or AOHP (three separate variables with yes/no re-

Table 2

Associations Between Level of Comfort With 12 Elements of Respiratory 
Protection Programs and Perceived Levels of Competence (n = 2,072)

Comfort With 12 RPP 
Elements

Total 
(n = 2,072)

Competent, 
Proficient, or Expert 

(n = 1,712; 82.6%)
Beginner or Novice 

(n = 360; 17.4%) p

Mean (SD) 3.31 (0.92) 3.57 (0.74) 2.08 (0.62) .000

Median 3.42 3.58 2.08

Range 1–5 1.2–5 1–4.75

Note. RPP = respiratory protection program. Levels of comfort with each of the 12 elements of an RPP were assessed on a 1 to 5 
scale, with 1 indicating not at all comfortable, 2 indicating slight comfort, 3 indicating moderate comfort, 4 indicating very comfort-
able, and 5 indicating extremely comfortable. Higher scores indicated more comfort.
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sponses), if certified as a COHN or a COHN-S (yes/no 
response), and if a NIOSH spirometry course had been 
taken in the prior 5 years (yes/no response). Additional 
industry factors included employment sector (two high-
est proportion industries separately analyzed: manufac-
turing vs. all others, and health care vs. all others) and if 
occupational health nurses perceived their organizations 
had a culture of safety related to respiratory protection 
(yes/no response). 

Means, medians, and standard deviations were cal-
culated for continuous variables; proportions were cal-
culated for categorical variables. Analysis of variance 
was used to compare means for significant differences 
across groups; chi-square was used to compare propor-
tions for significant differences across groups. Corre-
lations, to determine the direction of any relationship 
between variables, were calculated using Pearson’s r for 
two continuous variables, Spearman’s rho for categori-
cal variables, and Kendall’s tau for ordinal, ranked vari-
ables. Logistic regression determined which of the mul-
tiple factors in the model were significantly associated 
with higher competence in respiratory protection among 

the nurse respondents. Linear regression was used to de-
termine which of the multiple factors were significantly 
associated with higher comfort with RPP elements. In-
dividual factors that were significantly associated with 
outcomes (p < .10) were included in the multivariate 
regression analyses. All analyses were conducted with 
Predictive Analytics SoftWare (formerly SPSS), version 
18. Significance was set at an alpha of 0.05. 

Occupational health nurses’ competence and com-
fort in respiratory protection were explored using the 
following research questions: 

1. What is the prevalence of occupational health 
nurse competence and comfort in respiratory protec-
tion? How are competence and comfort related to each 
other? Is knowledge of the difference between a surgical 
mask and a respirator associated with competence and 
comfort?

2. Is occupational health nurse educational prepara-
tion associated with higher competence and comfort in 
respiratory protection?

3. Which additional individual occupational health 
nurse factors (e.g., years of experience, professional or-

Table 3

Comfort With Explaining the Difference Between a Surgical Mask and an N95 
Respirator by Level of Competence (n = 2,054)

Level of Competence

Level of Comfort With Explaining 
the Difference Between a Surgical 
Mask and an N95 Respirator Novice Beginner Competent Proficient Expert Total

Please select one:

  Not at all

    Count 44 96 121 66 7 334

    % within levels of competence 65.7 33.3 14.9 9.1 4.4 16.3

  Slight comfort 

    Count 17 81 117 33 0 248

    % within levels of competence 25.4 28.1 14.4 4.5 0.0 12.1

  Moderate comfort 

    Count 5 78 241 104 9 437

    % within levels of competence 7.5 27.1 29.6 14.3 5.7 21.3

  Very comfortable

    Count 1 29 258 277 20 585

    % within levels of competence 1.5 10.1 31.7 38.1 12.6 28.5

  Extremely comfortable

    Count 0 4 76 247 123 450

    % within levels of competence 0.0 1.4 9.3 34.0 77.4 21.9

Total

  Count 67 288 813 727 159 2,054

  % within levels of competence 100.0 100.0 100.0 100.0 100.0 100.0

Note. Chi-square, p = .000. Rank correlation of ordinal variables: Kendall’s tau-b = 0.476, p = .000.
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ganization membership, certification as an occupational 
health nurse, NIOSH spirometry course) are associated 
with higher competence and comfort? 

4. Which industry factors (e.g., presence or absence 
of an RPP and occupational health nurse responsibility, 
industry sector, safety climate) are associated with higher 
competence and comfort? 

5. On multivariate analyses, which individual and in-
dustry factors are associated with higher competence and 
comfort in respiratory protection? 

Originally, 2,263 AAOHN, ANA, and AOHP mem-
bers and ABOHN-certified nurses responded to the sur-
vey. For this analysis, 19 were excluded due to miss-
ing education data or because they were not registered 
nurses. An additional 172 were excluded due to missing 
outcome data. A total of 2,072 respondents constituted 
the sample for this analysis. No missing value replace-
ment was used. 

RESULTS
Prevalence of Competence and Comfort in 
Respiratory Protection

Occupational health nurses rated their level of over-
all competence in respiratory protection as novice (3%), 
beginner (14%), competent (40%), proficient (35%), and 
expert (8%); 83% rated their competence in respiratory 
protection as competent, proficient, or expert, compared 
to 17% as novice or beginner. 

Regarding comfort, the mean scores of the summa-
tive comfort scale and the 12 RPP elements are summa-
rized in Table 1. An overall comfort scale of the means of 
the 12 items was calculated, with a mean of 3.3 (median 
= 3.4, SD = 0.92) on a scale of 1 to 5; higher scores rep-
resented more comfort. Conducting health-related evalu-
ations of employee respiratory fitness had the highest 
comfort (M = 3.87, SD = 1.09); writing a respiratory pro-
tection policy (M = 2.96, SD = 1.23), inspecting, clean-

Table 4

Highest Occupational Health Nursing Education and Perceived Level of 
Competence in Respiratory Protection (n = 2,072)

Level of Competence

Education Novice Beginner Competent Proficient Expert Total

Diploma

  Count 10 38 111 65 13 237

  % within diploma 4.2 16.0 46.8 27.4 5.5 100.0

  % within level of competence 14.7 13.0 13.5 8.9 8.1 11.4

Associate

  Count 12 43 159 149 12 375

  % within associate 3.2 11.5 42.4 39.7 3.2 100.0

  % within level of competence 17.6 14.7 19.4 20.4 7.5 18.1

BA/BSN

  Count 26 138 329 312 55 860

  % within BA/BSN 3.0 16.0 38.3 36.3 6.4 100.0

  % within level of competence 38.2 47.3 40.1 42.7 34.2 41.5

Any master’s

  Count 19 65 204 192 75 555

  % within any master’s 3.4 11.7 36.8 34.6 13.5 100.0

  % within level of competence 27.9 22.3 24.9 26.3 46.6 26.8

Any doctorate

  Count 1 8 17 13 6 45

  % within any doctorate 2.2 17.8 37.8 28.9 13.3 100.0

  % within level of competence 1.5 2.7 2.1 1.8 3.7 2.2

Total

  Count 68 292 820 731 161 2,072

  % of total 3.3 14.1 39.6 35.3 7.8 100.0

Note. BA = bachelor of arts; BSN = bachelor of science in nursing. Kendall’s tau-b = 0.071, p = .000.
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ing, and repairing respirator equipment (M = 3.09, SD = 
1.27), and emergency preparedness in relation to respi-
ratory protection (M = 3.15, SD = 1.24) had the lowest 
comfort levels. 

Competence and mean comfort scores were mod-
erately and significantly correlated (Spearman’s rho = 
0.791, p = .000). Nurses who rated their competence as 
high (i.e., competent, proficient, or expert) had signifi-
cantly higher mean comfort scale scores (M = 3.57, SD = 
0.74 vs. M = 2.08, SD = 0.62) (Table 2). 

One item assessed degree of comfort in explaining 
the difference between surgical masks and N95 respi-
rators. Twenty-eight percent of the occupational health 
nurses reported none to slight comfort in explaining the 
difference; not surprisingly, this finding was overrepre-
sented in the novice and beginner levels of competence 
(rank correlation, Kendall’s tau-b = 0.476, p = .000) 
(Table 3). Comfort with RPP elements was additionally 
correlated with knowing the difference between a surgi-
cal mask and a respirator (Spearman’s rho = 0.546, p = 
.000). 

Education and Competence and Comfort in 
Respiratory Protection

Levels of occupational health nurse educational 
preparation were compared to the five competence lev-
els and mean comfort scores. Significant differences 
in perceived competence in respiratory protection by 
education are presented in Table 4. The majority of the 
occupational health nurses at every educational level 
perceived their competence in RPPs as competent or 
proficient, ranging from a high of 82% of all nurses with 
an associate degree to a low of 67% of all those doc-
torally prepared. Occupational health nurses prepared 
at the diploma level were overrepresented in the novice 
group (15%), occupational health nurses with a bach-
elor degree were overrepresented in the beginner group 

(47%), and occupational health nurses with any master’s 
degree or with a doctoral degree were overrepresented 
in the expert group. 

Table 5 presents the significant differences (p = .000) 
in mean comfort with RPP elements by education. Mean 
comfort scores reflected moderate comfort with all ele-
ments of the RPP (M = 3.3, SD = 0.92, 95% confidence 
interval [CI] = 3.27–3.35). Occupational health nurses 
with any master’s degree had the highest mean comfort 
scores (M  = 3.47, SD = 0.93). Diploma-prepared occupa-
tional health nurses had the lowest mean comfort scores 
(M = 3.16, SD = 0.91). 

Individual Factors and Competence and Comfort in 
Respiratory Protection

Individual occupational health nurse factors describ-
ing the total group are presented in column 1 of Table 
6; two groups were compared to assess significant dif-
ferences. Competence in respiratory protection, as com-
pared to beginner and novice, is shown in column 2 of 
Table 6; mean values for comfort with RPP elements 
are shown in column 3. Occupational health nurses had, 
on average, 17 years of experience working in the spe-
cialty (range = 0 to 52 years). More experience was sig-
nificantly associated with higher perceived competence. 
Years of experience were significantly correlated with 
comfort with respiratory protection (Pearson’s r = 0.151, 
p = .000). Seventy-three percent of the occupational 
health nurses were members of AAOHN and 9% were 
members of ANA; competence and comfort did not differ 
by AAOHN or ANA membership. Seventeen percent of 
the occupational health nurses were members of AOHP; 
AOHP membership was significantly associated with 
higher competence and comfort in respiratory protection. 
Seventy percent of the total sample were either COHN 
or COHN-S. Being certified as either a COHN or a 
COHN-S was significantly associated with higher com-

Table 5

Comfort Scale Scores in Respiratory Protection Program Elements by Level of 
Occupational Health Nurse Education (n = 2,072)

95% Confidence Interval 
for M

Education N M SD
Lower 
Bound

Upper 
Bound

Diploma 237 3.1645 0.90660 3.0485 3.2805

Associate 375 3.2897 0.89606 3.1987 3.3807

Any BA/BSN 860 3.2651 0.90872 3.2043 3.3259

Any master’s 555 3.4686 0.92752 3.3912 3.5459

Any doctorate 45 3.3118 0.93094 3.0321 3.5915

Total 2,072 3.3135 0.91639 3.2741 3.3530

Note. BA = bachelor of arts; BSN = bachelor of science in nursing. Comfort scale score calculated by summing mean scores 
of 12 respiratory protection program elements, ranging from a low of 1, indicating not at all comfortable, to 5, indicating very 
comfortable (p = .000).
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petence and comfort in respiratory protection. Thirty-two 
percent of the occupational health nurses had taken a 
NIOSH spirometry course within the prior 5 years; this 
was significantly associated with higher competence and 
comfort in respiratory protection.

Industry Factors and Competence and Comfort in 
Respiratory Protection

Industry factors are presented in Table 7. Health care 
and manufacturing were the two industry sectors most rep-
resented by respondents: 35% reported working in health 
care and 26% reported working in manufacturing. Work-
ing in health care was significantly associated with higher 
perceived competence and greater comfort in respiratory 
protection. Although those working in manufacturing had 
significantly less comfort with RPP elements, competence 

did not differ for occupational health nurses working in 
manufacturing. Eighty-eight percent of the respondents 
reported that their facilities had a current RPP; 50% of the 
occupational health nurses reported primary responsibility 
for these programs. If the occupational health nurse was 
not responsible for the RPP, safety was identified as being 
primarily responsible (44%), followed by another occupa-
tional health nurse or occupational health nurse manager 
(18%), industrial hygiene (16%), or environmental health 
(9%). Occupational health nurse responsibility for the pro-
gram was significantly associated with higher competence 
and comfort in respiratory protection. Ninety-one percent 
of the respondents reported a positive safety culture at 
the work site for respiratory protection; a positive safety 
culture was significantly associated with competence and 
higher comfort in respiratory protection. 

Table 6

Individual Factors by Competence and Comfort in Respiratory Protection 
Programs

Individual Factor
Total 

(n = 2,072)

Competent, 
Proficient, or Expert 

(n = 1,712; 82.6%)

Mean Comfort With 
12 RPP Elements  
(n = 2,072; 100%)

Years of occupational health nursing experience 
(n = 1,923)

  Mean (SD) 16.7 (9.0) 17.3 (8.8)a

  Median 16 17

  Range 0–52 0–52

n (%) n (%) M (SD)

AAOHN membership 

  Yes 1,518 (73.3) 1,243 (72.6) 3.29 (0.92)

  No 554 (26.7) 469 (27.4) 3.36 (0.90)

AOHP membership

  Yes 347 (16.7) 317 (18.5)a 3.57 (0.77)b

  No 1,725 (83.3) 1,395 (81.5) 3.26 (0.93)

ANA membership 

  Yes 192 (9.3) 159 (9.3) 3.42 (0.91)

  No 1,880 (90.7) 1,553 (90.7) 3.30 (0.92)

COHN/COHN-S 

  Yes 1,459 (70.4) 1,234 (72.1)a 3.38 (0.90)b

  No 613 (29.6) 478 (27.9) 3.15 (0.93)

 NIOSH spirometry course within the prior 
5 years

  Yes 654 (31.6) 575 (33.6)a 3.43 (0.88)b

  No 1,418 (68.4) 1,137 (66.4) 3.26 (0.93)

Note. RPP = respiratory protection program; AAOHN = American Association of Occupational Health Nurses, Inc.; AOHP = Asso-
ciation of Occupational Health Professionals in Healthcare; ANA = American Nurses Association; COHN = certified occupational 
health nurse; COHN-S = certified occupational health nurse specialist; NIOSH = National Institute for Occupational Safety and 
Health. Sample sizes may vary due to missing data. aFactors significantly different (p = .000) when compared to novice and begin-
ner levels of competence. bFactors with significantly different (p = .000) mean comfort scores. 
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Logistic Regression Analysis
Factors Associated With Competence in Respira-

tory Protection. Logistic regression analysis was con-
ducted exploring respiratory protection competency in 
relationship to education, years of experience, AOHP 
membership, certification status, NIOSH spirometry 
course, health care industry, safety climate, presence of 
an RPP, and occupational health nurse responsibility for 
the program (Table 8). This analysis was conducted with 
a sample of 1,923 occupational health nurses who had 
provided complete data for all factors. If a current RPP 
was in place and the occupational health nurse was re-
sponsible for this program, the occupational health nurse 
was 5.8 times as likely to perceive higher competence, 
after adjusting for years of experience, highest educa-
tion, certification in occupational health nursing, em-
ployment in the health care sector, AOHP membership, 
taking a NIOSH spirometry course in the prior 5 years, 
and perceiving a positive safety culture at work in refer-
ence to respiratory protection (adjusted odds ratio [AOR] 
= 5.8, 95% CI = 3.8–8.8, p = .000). Years of experience 
as an occupational health nurse, certification in occupa-
tional health nursing, AOHP membership, working in the 
health care sector, taking a spirometry course in the prior 

5 years, and perceiving a positive safety culture at their 
facilities remained significant in the model.

Factors Associated With Higher Comfort With RPP 
Elements. A linear regression analysis was conducted 
exploring mean comfort in the 12 RPP elements in rela-
tionship to education, years of experience, AOHP mem-
bership, certification status, NIOSH spirometry course, 
health care industry, manufacturing industry, safety cli-
mate, presence of an RPP, and occupational health nurse 
responsibility for the program (Table 9). This analysis 
was conducted with a sample of 1,923 occupational 
health nurses who had reported complete data for all fac-
tors. If a current RPP was in place and the occupational 
health nurse was responsible for this program, the mean 
increase in comfort score was 0.48 on a scale of 1 to 5 
(5 indicating extremely comfortable), after adjusting for 
years of experience, highest education, certification in 
occupational health nursing, employment in health care, 
employment in manufacturing, AOHP membership, tak-
ing a NIOSH spirometry course in the prior 5 years, and 
perceiving a positive safety culture at work in reference 
to respiratory protection (beta coefficient = 0.478, 95% 
CI = 0.340–0.615, p = .000). Years of experience as an 
occupational health nurse, certification in occupational 

Table 7

Industry Factors by Competence and Comfort in Respiratory Protection 
Programs

Total 
(n = 2,072)

Competent, 
Proficient, or Expert 

(n = 1,712; 82.6%)

Mean Comfort With 
12 RPP Elements 

(n = 2,072)

Industry Factor n (%) n (%) M (SD)

Manufacturing 

  Yes 543 (26.2) 445 (26.0) 3.24 (0.87)

  No 1,529 (73.8) 1,267 (74.0) 3.34 (0.93)b

Health care sector

  Yes 733 (35.4) 659 (38.5)a 3.52 (0.81)b

  No 1,339 (64.6) 1,053 (61.5) 3.20 (0.95)

RPP at work site and occupational health 
nurse responsibility

  RPP not present 238 (11.5) 144 (8.4) 2.99 (1.06)

  RPP present but occupational health nurse 
not responsible

916 (44.2) 720 (42.1) 3.14 (0.91)

  RPP present and occupational health nurse 
is responsible

918 (44.3) 848 (49.5)a 3.58 (0.81)b

Positive safety culture

  Yes 1,891 (91.3) 1,589 (92.8)a 3.33 (0.90)b

  No 181 (8.7) 123 (7.2) 3.12 (1.05)

Note. RPP = respiratory protection program. Sample sizes may vary due to missing data. aFactors significantly different 
(p = .000) when compared to novice and beginner levels of competence. bFactors with significantly different (p < .03) mean comfort 
scores. 
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health nursing, AOHP membership, working in health 
care, and taking a spirometry course in the prior 5 years 
remained significant in the model. Perceiving a positive 
safety culture and employment in manufacturing were 
not significant in the final multivariate analysis. In con-
trast to greater perceived competence, education, spe-
cifically any master’s degree when compared to diploma, 
was significantly associated with higher comfort scores 
(beta coefficient = 0.27, 95% CI = 0.13–0.41, p = .000).

Discussion 
More than 2,000 occupational health nurses partici-

pated in this survey on respiratory protection, the first sur-
vey of its kind. The sample surveyed consisted of highly 
experienced occupational health nurses (an average of 
17 years of occupational health nursing experience) with 
a high perceived competency in respiratory protection; 
83% perceived themselves to be competent, proficient, 
or expert in respiratory protection. The respondents re-
ported feeling moderately comfortable with 12 elements 
of RPPs, perceiving greatest comfort with health-related 
evaluation of employees regarding respiratory fitness and 
least comfort with writing a respiratory protection policy, 
inspecting, cleaning, and repairing respirator equipment, 
and respiratory protection in the context of emergency 
preparedness. Perceived competence and comfort were 

significantly associated with occupational health nurse 
experience in all analyses.

The highest proportion of respondents were bac-
calaureate-prepared, and 70% were baccalaureate-pre-
pared and above. These educational data are similar to 
those from the recent AAOHN Member Survey; 68% 
of AAOHN members are prepared at or above the bac-
calaureate level (Burgel & Kennerly, 2012). Education 
was significantly associated with higher competence and 
greater comfort in respiratory protection in specific ways. 
Master’s education, compared to diploma, was associated 
with greater competence and comfort. Although highest 
educational preparation was not significantly associated 
with competence in the final analysis, it did continue to 
be a significant factor associated with greater comfort 
with RPP elements. As a specific educational strategy, 
completing a NIOSH spirometry course within the pri-
or 5 years was associated with greater competence and 
comfort in all analyses. As one specific knowledge gap, 
28.5% of respondents reported none to slight comfort and 
21% reported moderate comfort in explaining the dif-
ference between a surgical mask and an N95 respirator. 
A future article will describe ways occupational health 
nurses achieved their competence in respiratory protec-
tion, including on-the-job training and attending profes-
sional conferences. Respondents’ preferred methods of 

Table 8

Individual and Industry Factors Associated With Perceived Respiratory 
Protection Competency (n = 1,923)

Factor 
Odds 
Ratio

95% Confidence 
Interval p

Current RPP at work site and level of occupational health nurse respon-
sibility

.000

   RPP with occupational health nurse not responsible vs. no program 1.78 1.24–2.54 .002

   RPP with occupational health nurse responsible vs. no program 5.82 3.83–8.85 .000

Years of experience 1.05 1.03–1.07 .000

Highest educational preparation .088

  Associate vs. diploma 1.59 0.97–2.61 .068

  Any BA/BSN vs. diploma 1.06 0.70–1.61 .783

  Any master’s vs. diploma 1.46 0.93–2.29 .102

  Doctorate vs. diploma 1.70 0.67–4.33 .265

COHN or COHN-S certified 1.78 1.30–2.44 .000

Employed in health care sector 2.69 1.86–3.89 .000

AOHP member 1.64 1.01–2.68 .047

NIOSH spirometry course in the prior 5 years 2.03 1.49–2.76 .000

Positive safety culture 1.83 1.22–2.76 .004

Note. RPP = respiratory protection program; BA = bachelor of arts; BSN = bachelor of science in nursing; COHN = certified oc-
cupational health nurse; COHN-S = certified occupational health nurse specialist; AOHP = Association of Occupational Health 
Professionals in Healthcare; NIOSH = National Institute for Occupational Safety and Health. Ninety-three percent of the occupa-
tional health nurses had complete data for all factors in the model. Competent, proficient, and expert levels versus beginner and 
novice levels of competency in respiratory protection.
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learning, and ways occupational health nurses motivate 
respirator use, will also be discussed.

Competence and comfort were significantly associ-
ated with certification as a COHN or a COHN-S. Based 
on AAOHN competencies, ABOHN certification, which 
requires experience in the field, continuing or profes-
sional education in the specialty, and successfully passing 
a norm-based examination, does recognize occupational 
health nurses at the proficient level. However, it is not 
possible to determine, due to the cross-sectional nature of 
this survey, if competence in respiratory protection would 
drive an occupational health nurse to become certified or if 
certification drives competence. Continuing education and 
current experience in the specialty are required to main-
tain board certification, adding support to the notion that 
board certification drives greater perceived competence. 

AOHP membership and working in the health care 
industry were associated with competence and greater 
comfort; employment in the health care industry had the 
greater impact. This competence could reflect immersion 
in RPPs, with engagement in the recent national debates 
regarding surgical masks versus N95 particulate respira-
tors for protection against novel influenza transmission. 

Not surprisingly, the presence of an RPP for which 
the occupational health nurse was primarily responsible 

was associated with higher perceived competence and 
comfort; the highest impact existed for the presence of 
both factors. The federal OSHA Respiratory Protection 
Standard requires in 1910.134 (c) that “the program 
must be administered by a suitably trained program ad-
ministrator” (OSHA, n.d.). These findings suggest that 
primary responsibility either builds higher competence 
and comfort in the RPP or the perception of competence 
and comfort stimulates the assignment of responsibility. 
These findings lend support to the conclusion that active 
and current engagement and primary responsibility for 
an RPP are powerful factors contributing to higher per-
ceived competence and comfort in respiratory protection. 
Although not fully explored in this study, the involvement 
of other team members in RPPs was also evident and de-
serves further study, including the roles of safety, indus-
trial hygiene, and environmental health professionals. A 
perception of a positive safety culture at work including 
respiratory protection was associated with higher com-
petence in the final model but not higher comfort with 
RPP elements. Another possible interpretation could be 
that occupational health nurses with higher competence 
were more likely to perceive, create, and enforce a posi-
tive safety culture at their work site. Safety culture and 
safety climate are important organizational factors as-

Table 9

Individual and Industry Factors Associated With Higher Respiratory Protection 
Comfort (n = 1,923)

Factor 
Beta 

Coefficient
95% Confidence 

Interval p

Current RPP at work site and level of occupational health nurse 
responsibility

  RPP with occupational health nurse not responsible vs. no program 0.048 -0.085–0.180 .480

  RPP with occupational health nurse responsible vs. no program 0.478 0.340–0.615 .000

Years of experience 0.018 0.013–0.023 .000

Highest educational preparation

  Associate vs. diploma 0.124 -0.022–0.271 .096

  Any BA/BSN vs. diploma 0.084 -0.045–0.212 .200

  Any master’s vs. diploma 0.270 0.134–0.406 .000

  Any doctorate vs. diploma 0.217 -0.072–0.506 .141

COHN or COHN-S certified 0.202 0.106–0.298 .000

Employed in health care 0.333 0.226–0.439 .000

Employed in manufacturing -0.041 -0.139–0.058 .421

AOHP member 0.148 0.030–0.266 .014

NIOSH spirometry course in the prior 5 years 0.262 0.174–0.349 .000

Positive safety culture 0.135 -0.003–0.273 .055

Note. RPP = respiratory protection program; BA = bachelor of arts; BSN = bachelor of science in nursing; COHN = certified oc-
cupational health nurse; COHN-S = certified occupational health nurse specialist; AOHP = Association of Occupational Health 
Professionals in Healthcare; NIOSH = National Institute for Occupational Safety and Health. Ninety-three percent of the occupa-
tional health nurses had complete data for all factors in the model. Comfort scale score calculated by summing mean scores of 12 
RPP elements from 1 to 5; higher scores mean greater comfort.
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sociated with greater adherence to respiratory protection 
(Nichol et al., 2008).

These data demonstrate a high level of competence 
and comfort in respiratory protection in this highly ex-
perienced group of occupational health nurses, but also 
highlight some learning needs. Respiratory protection 
policy development, inspecting, cleaning, and repair-
ing respiratory equipment, and respiratory protection in 
emergency preparedness all ranked lowest in comfort; 
28.5% of respondents reported none to slight comfort in 
explaining the difference between a surgical mask and an 
N95 respirator. A need for ongoing training in respira-
tory protection is echoed by several recent studies, spe-
cifically in the health care sector. On comparing the find-
ings of this study to findings in the literature, noteworthy 
trends are apparent. In a study of critical care health care 
workers in two Baltimore hospitals, 40% reported poor 
adherence in wearing PPE to protect against influenza 
and 53% observed that coworkers were non-adherent to 
PPE use. Only 63% of respondents correctly identified 
needed influenza PPE. Akin to these findings, organi-
zational interventions aimed at improving a culture of 
safety and targeted respiratory protection education for 
health care workers were recommended (Daugherty et 
al., 2009). 

A study exploring factors associated with nurses’ ad-
herence to respiratory protection in two Canadian acute 
care hospitals demonstrated that organizational support 
for health and safety was significantly associated with 
greater adherence to personal protection. Organizational 
support was defined as “making health and safety a high 
priority, taking all reasonable steps to minimize hazards, 
encouraging employees’ involvement in health and safe-
ty matters, and actively working to protect employees” 
(Nichol et al., 2008, p. 486).

Strengths and Limitations 
This was a large survey of four subsets of occupation-

al health nurses in the United States, all of whom could 
be identified as professionally affiliated either through 
membership in AAOHN, ANA, or AOHP or certification 
by ABOHN. These data may not reflect the broader oc-
cupational health nurse community and may only be gen-
eralizable to experienced occupational health nurses who 
are professionally affiliated through either membership 
or certification.

Because this was a cross-sectional survey, it is not 
possible to determine if competence and comfort in respi-
ratory protection stimulated certification, for example, or 
if certification, and maintenance of certification, are driv-
ing competence and comfort in respiratory protection. It 
is also not possible to determine if membership in profes-
sional organizations (e.g., AOHP) or employment in the 
health care industry preceded comfort with respiratory 
protection, or if those occupational health nurses who are 
more comfortable with all elements of respiratory protec-
tion are seeking employment in health care settings and 
membership in AOHP. Most likely it is a combination of 
factors or some other unmeasured professional attribute 
associated with these factors driving either perceived 

competence in respiratory protection or comfort in ad-
dressing the elements of an RPP. 

Additionally, competence and comfort were mea-
sured by self-perceptions in this study. How perceptions 
link to actual competence in respiratory protection is un-
known. Development of objective measurements of com-
petency in respiratory protection would be a preferred 
outcome in future research on this important topic.

Implications for Practice
More than 80% of the occupational health nurses 

sampled reported being competent, proficient, or expert 
in respiratory protection, and, on average, occupational 
health nurses were moderately comfortable with the 12 
RPP elements. Occupational health nurses reported great-
er comfort in conducting health-related evaluations for 
respiratory fitness, and less comfort in inspecting, clean-
ing, and repairing respirator equipment and emergency 
preparedness. The most powerful factor associated with 
higher perceived competence and greater comfort was the 
occupational health nurses’ being primarily responsible 
for the RPP at their facility. Years of occupational health 
nursing experience, occupational health nursing certifi-
cation, employment in health care, AOHP membership, 
keeping current in the NIOSH spirometry course, and a 
positive safety culture at work were additional factors 
contributing to RPP competence. Years of occupational 
health nursing experience, master’s education, occupa-
tional health nursing certification, employment in health 
care, AOHP membership, and keeping current in the 
NIOSH spirometry course were additional factors con-
tributing to greater comfort in the 12 RPP elements. Ways 
occupational health nurses achieved and maintained their 
RPP competence and preferred methods of learning will 
be presented in a future article.

Conclusion
These survey results document extensive involve-

ment of occupational health nurses in RPPs at work sites, 
and high perceived respiratory protection competence and 
comfort. These findings provide a baseline to trend future 
gains in competence and comfort in respiratory protection. 
Additional data analyses continue. Future work will in-
clude developing targeted educational programs to address 
respiratory protection knowledge gaps as evidenced by the 
survey findings. In addition, innovative instructional meth-
ods will be used to augment the education of occupational 
health nurses about all aspects of an RPP, including ways 
for occupational health nurses to motivate adherence to re-
spiratory protection. Future IOM goals include educating 
all levels of nurses about respiratory protection and devel-
oping interprofessional core competencies in respiratory 
protection for occupational health and safety education.
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