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BACKGROUND: The use of non-physician advanced practice providers (NPAPP) has increased

in the United States to offset shortages in the physician workforce. Yet there are still gaps in

some locations where there is little to no access to quality health care. This study sought to iden-

tify whether physicians perceived a workforce gap and their level of interest in hiring an

NPAPP with cardiopulmonary expertise to fill the perceived gap. METHODS: An American

Association for Respiratory Care (AARC)-led workgroup surveyed 1,401 physicians in 6 differ-

ent specialties. The survey instrument contained 32 closed-ended questions and 4 open-ended

questions. RESULTS: 74% of the 1,401 physician respondents agreed or strongly agreed that there

will be a future need for an NPAPP with cardiopulmonary expertise. Respondents from sleep,

pediatrics, pulmonary, and critical care were most likely to indicate that there is a current need for

an NPAPP. A majority of respondents perceived that the specialized NPAPP would improve effi-

ciency and productivity (74%), patient experience (73%), and patient outcomes (72%). Interest in

adding this NPAPP did not increase when participants were told to presume authority for hiring,

budget, and reimbursement. CONCLUSIONS: These results indicate that there is both a need for

and an interest in hiring an NPAPP with cardiopulmonary expertise. Having an NPAPP would

boost physician efficiency and productivity, improve the patient care experience, and provide bene-

fits that other clinicians are not trained to provide to persons with cardiopulmonary disease.

Results suggest there should be continued efforts to develop the NPAPP role to add value for physi-

cians and patients alike. Key words: advanced practice; cardiac; cardiopulmonary disease; education;
employment; nurse practitioner; physician; physician assistant; respiratory; respiratory therapy; staff-
ing; training; workforce shortage. [Respir Care 2020;65(11):1702–1711. © 2020 Daedalus Enterprises]

Introduction

The Association of American Medical Colleges expects

a shortage of up to 122,000 physicians in the United States

by the year 2030.1 The use of non-physician advanced prac-

tice providers (NPAPPs), such as nurse practitioners and

physician assistants, has increased in the United States

health system to offset shortages in the physician workforce

and to reduce costs of medical services.2,3 In 2017, the

American Association for Respiratory Care (AARC),

the National Board for Respiratory Care (NBRC), and the

Commission on Accreditation for Respiratory Care
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(CoARC) collaborated with JBS International, Inc., to com-

plete an initial national needs assessment (phase 1) among

physicians to determine if there was a need for an NPAPP

with training specific to cardiopulmonary disease. The

online survey from the phase 1 pilot study indicated that

70% of physicians indicated interest in hiring an NPAPP

position, and approximately 20% expressed a strong need

for the role. However, this phase 1 study had a relatively

small sample size (N ¼ 160) spread across 6 specialties.

The overall margin of error was 6 7.75% at the 95% CI.

Findings from this initial study indicated support for an

NPAPP with cardiopulmonary expertise but did not contain

sufficient responses to conduct subspecialty analysis or to

identify the perceived impact of adding this position.

Therefore, the purpose of this study was to investigate

where the need for the NPAPPs exists. In addition, we

sought to identify the perceived impact of adding this posi-

tion. This study focused on 4 research questions pertaining

to an NPAPP specializing in care for patients with cardio-

pulmonary disease: (1) In which selected physician special-

ties is there a current or future workforce gap? (2) Among

physicians who identify a workforce gap, where are they

located geographically and is their practice setting in-

patient or out-patient? (3) Assuming a mechanism for reim-

bursement is in place, which of the selected physician spe-

cialties are likely to hire an NPAPP? (4) What is the

perceived impact of an NPAPP position?

Methods

In June 2018, an AARC-led workgroup in conjunction

with JBS International conducted this phase 2 study to gain

a deeper understanding of the trends observed in the phase

1 study. Phase 2 also examined where (geographically and

by practice setting) the need exists. Similar to the pilot

assessment, the phase 2 surveys were conducted online and

by telephone. The survey instrument consisted of 36 ques-

tions related to NPAPP, 6 demographic questions, and 7

screening questions (Appendix A; see the supplementary

materials at http://www.rcjournal.com). Participants were

informed that it would take approximately 10–15 min to

complete the survey. The Institutional Review Board at

The Ohio State University approved the study.

Instrument Development

The survey was designed to answer the established

research questions and to provide context for the responses.

The survey questions were developed using content experts

from the AARC, NBRC, and CoARC, with additional input

from survey research instrument experts from JBS

International. The original pilot study survey was used and

questions that assessed perceived impact of adding an

NPAPP specializing in care for patients with cardiopulmo-

nary disease were added. Face validity of the survey was

established via review by a volunteer committee of individ-

uals from the AARC, NBRC, and CoARC.

Selection Criteria

The survey was conducted with a total of 1,401 respond-

ents across 6 medical specialties specifically trained to

work with persons who have cardiopulmonary disease. The

medical specialties were selected based on input from the

content experts and included allergy and immunology, an-

esthesiology, critical care, pediatrics, pulmonology, and

sleep medicine. When physician participants specialized in

> 1 area, they were asked to indicate their primary role or

specialty area (ie, where they spend the majority of their

time) to allow respondents to be sorted into mutually exclu-

sive categories. All physicians surveyed had been in post-

residency practice for > 2 y but < 40 y; they spent at least

25% of their time seeing and treating patients; and at least

20% of the patients in their care had cardiopulmonary

disease.

Participant targets were quantified and monitored to

ensure representative distribution of physician participants

across the country based on U.S. Department of Health and

Human Services regions4 and United States Census general
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QUICK LOOK

Current knowledge

The use of non-physician advance practice providers

(NPAPP) has increased in the U.S. to offset shortages

in the physician workforce. However, there is a lack of

entry-level NPAPP educational programs that prepare

the provider to care for patients with cardiopulmonary

disease.

What this paper contributes to our knowledge

This survey of physicians trained to work with patients

with cardiopulmonary disease revealed agreement with

a need for an NPAPP who specializes in the care of

these patients and would likely hire them within their

practice. Given increased acceptance of non-physician

providers caring for patients across many specialty

areas and the results of this study, this is an ideal time

to introduce the role of an NPAPP into the routine care

of patients with cardiopulmonary disease.
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population demographics.5 Similarly, respondents’ practice

setting type was also obtained from participants, although

this was not part of the selection criteria.

Targeted specialties and sample size were determined

based on a priori determination on a tolerable margin of

error. Quota sampling was used to ensure proportional rep-

resentation for medical specialties of interest. Participants

were recruited from health care provider panels that use

stringent quality control methods, such as requiring verifi-

cation of professional credentials and in-depth profile ques-

tionnaires to ensure that respondents were accurately

represented. Recruitment from the panels was passive; the

potential participants were invited through the aforemen-

tioned panels and were directed to a participation link to

opt into the survey to avoid respondents who were profes-

sional survey takers. The overall margin of error for this

study was6 2.62% at the 95% CI and larger for subgroups.

As it relates to specialties, the margin of error for pediatrics

(n ¼ 400 respondents) was 6 4.93%, and the margin of

error for any of the other five specialties (n ¼ 200 respond-

ents each) was6 6.90%.

Survey Administration

The survey was conducted by JBS International from

May 24, 2018, to June 19, 2018, among a total of 1,401

practicing, board-certified or board eligible physicians in

the United States. Some questions were randomized to

reduce bias. Data collection was conducted via electronic

survey and computer-assisted telephone interviews. Re-

gardless of survey modality, all participants completed an

identical survey instrument.

Statistical Methods

Descriptive data were reported as frequencies and percentages

of the stated population. Chi-square analysis was conducted to

determine if there were any associations between medical spe-

cialty or practice setting and assessment of current and future

need for an NPAPP. The results were tested at alpha ¼ 0.05

using SPSS 25 (IBM, Armonk, NewYork).

Results

A total of 1,401 physicians completed the survey.

Respondents identified themselves as one of 6 medical

Table 1. Participant Demographics

Category Respondents, n (%)

Primary specialty

Allergy and immunology 200 (14.3)

Anesthesiology 200 (14.3)

Critical care 200 (14.3)

Pediatrics 400 (28.5)

Pulmonology 200 (14.3)

Sleep specialist 201 (14.3)

Post-residency practice experience

< 2 y 0 (0)

2–10 y 442 (31.5)

11–15 y 274 (19.6)

16–20 y 195 (13.9)

21–30 y 380 (27.1)

31–40 y 110 (7.9)

Practice setting

In-patient 402 (28.7)

Out-patient 522 (37.2)

Both in-patient and out-patient 477 (34.1)

Practice setting location

Urban 647 (46.2)

Suburban 670 (47.8)

Rural 84 (6.0)

% of time spent treating patients

< 25% 0 (0)

25–49% 19 (1.4)

50–74% 107 (7.9)

75–100% 1,275 (91.0)

Patients treated in 1 month

< 150 342 (24.4)

150–300 633 (45.2)

301+ 426 (30.4)

% of patients with cardiopulmonary

disease

< 20% 0 (0)

20–39% 524 (37.4)

40–59% 388 (27.7)

60–79% 273 (19.5)

80–100% 216 (15.4)

Practice size

Solo practice 107 (7.6)

Solo practice – shared facility 21 (1.5)

Small group practice (< 3 physicians) 123 (8.8)

Medium group practice (3–9 physicians) 463 (33.1)

Large group practice ($ 10 physicians) 677 (48.3)

Other 10 (0.7)

U.S. Department of Health and Human

Services Region

Region 1: Boston 61 (4.4)

Region 2: New York 196 (14.0)

Region 3: Philadelphia 164 (11.7)

Region 4: Atlanta 261 (18.6)

Region 5: Chicago 236 (16.9)

Region 6: Dallas 143 (10.2)

Region 7: Kansas City 56 (4.0)

(Continued)

Table 1. Continued

Category Respondents, n (%)

Region 8: Denver 39 (2.8)

Region 9: San Francisco 202 (14.4)

Region 10: Seattle 43 (3.0)
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specialties: allergy and immunology, anesthesia, critical

care, pediatrics, pulmonology, or sleep medicine. Most

respondents worked in urban or suburban areas, and the

majority (91.0%) spent at least 75% of their time in direct

patient care. Practice setting was evenly represented, with

28.7% indicating in-patient only, 37.2% indicating out-

patient only, and 34.1% practicing in both in-patient and

out-patient settings. Demographic information is provided

in Table 1 and geographic distribution of respondents is

provided in Figure 1.

Identification of the Workforce Gap for

Cardiopulmonary Providers

Physicians responded to questions about the current or

future need for an NPAPP based on the understanding that

persons with cardiopulmonary disease would receive care

from an NPAPP with autonomy to direct, manage, and pre-

scribe respiratory therapy services, though not necessarily

to prescribe medications. Sixty-eight percent (n ¼ 954) of

all respondents strongly agreed or somewhat agreed that a

current need exists for an NPAPP, including 13.6% who

strongly agreed, even with the prescribing limitation (Table

2). Physicians providing care to a larger number of cardio-

pulmonary disease patients and to a caseload of > 300

patients/month were more likely to agree that a current

need exists for an NPAPP (Table 3).

A chi-square test of independence was performed to

examine the relationship between medical specialty and

agreement that there is a current need for an NPAPP with

cardiopulmonary expertise. The relationship between these

variables was significant (chi-square test ¼ 86.65, n ¼
1,401, P < .001). Physicians in the specialties of sleep

(91.5%, n¼ 184), pulmonary (75.0%, n¼ 150), and critical

care (71.0%, n ¼ 142) were most likely to strongly agree or

somewhat agree that a current need exists for an NPAPP

with cardiopulmonary expertise. Anesthesiologists were

less likely to express that a current need exists for an

NPAPP (53.5%, n ¼ 107) (Table 4). In addition, of the

13.6% of respondents who strongly agreed that a current

need exists, pulmonologists (n ¼ 42), critical care special-

ists (n ¼ 40), and sleep specialists (n ¼ 26) expressed the

strongest agreement.

When considering the need for an NPAPP in the future,

74.4% (n¼ 1,042) agreed, with 22.3% (n¼ 313) indicating

that they strongly agreed and 52.0% (n ¼ 729) indicating

that they somewhat agreed. Similar to above, there is a sig-

nificant relationship between medical specialty and agree-

ment that there is a future need for an NPAPP with

cardiopulmonary expertise. Sleep specialists (91.0%, n ¼
183), pulmonologists (83.5%, n ¼ 167), and critical care

specialists (77.0%, n ¼ 154) were more likely than other

specialties to anticipate a future need for an NPAPP (chi-

square test¼ 69.76, n¼ 1,401, P< .001) (Table 5).
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Figure 1. Respondents by geographic region.
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The next section asked whether physicians agreed or dis-

agreed that an NPAPP specializing in the care of cardiopul-

monary disease would improve patient experience and

patient outcomes, and that there is a future need for an

NPAPP position to care for patients with cardiopulmonary

disease. A majority (75.8%) of the physicians strongly

agreed or somewhat agreed that a future need existed for an

NPAPP position to allow for improvement in the patient ex-

perience and to improve patient outcomes (Table 2).

Workforce Gap Location

To further inform the results regarding the need for an

NPAPP specializing in the care of persons with cardiopul-

monary disease, responses were stratified based on practice

setting (in-patient only, out-patient only, or both in-patient

and out-patient) and on geographic location using the 10

regions demarcated by the U.S. Department of Health and

Human Services. Respondents were relatively evenly

Table 2. Respondents’ Perception of NPAPP Impact

Strongly Agree Somewhat Agree Somewhat Disagree Strongly Disagree

There is a current need for an NPAPP position to care for

patients with CPD.

191 (13.6) 763 (54.5) 318 (22.7) 129 (9.2)

Having an NPAPP on my care team would boost efficiency

and productivity in care for patients with CPD.

374 (26.7) 657 (46.9) 254 (18.1) 116 (8.3)

Having an NPAPP on my care team would improve the

experience for patients with CPD.

304 (21.7) 713 (50.9) 273 (19.5) 111 (7.9)

Having an NPAPP on my care team would provide

benefits other clinicians are not trained to provide for

patients with CPD.

282 (20.1) 630 (45.0) 332 (23.7) 157 (11.2)

Caring for patients with CPD is becoming more complex. 570 (4.7) 688 (49.1) 116 (8.3) 27 (1.9)

Having an NPAPP on my care team would improve care

for patients with CPD.

299 (21.3) 716 (51.1) 259 (18.5) 127 (9.1)

Adding an NPAPP specializing in the care of CPD

patients would

Improve patient experiences 333 (23.8) 729 (52.0) 235 (16.8) 104 (7.4)

Improve patient outcomes 244 (17.4) 695 (49.6) 325 (23.2) 137 (9.8)

I would benefit from having an NPAPP specializing in the

care of CPD patients join my care team.

283 (20.2) 711 (50.8) 299 (21.3) 108 (7.7)

Data are presented as n (%).

NPAPP ¼ non-physician advanced care provider

CPD ¼ cardiopulmonary disease

Table 3. Perception of Current Need for an NPAPP With CPD Expertise by Caseload

There is a current need for an NPAPP

position to care for patients with CPD
Strongly Agree Somewhat Agree Somewhat Disagree Strongly Disagree

% of patients with CPD

< 20% 0 0 0 0

20–39% 58 (11.0) 266 (50.8) 140 (26.7) 60 (11.5)

40–59% 45 (11.6) 228 (58.8) 87 (22.4) 28 (7.2)

60–79% 35 (12.8) 153 (56.0) 54 (19.8) 31 (11.4)

80–100% 53 (24.5) 116 (53.7) 37 (17.1) 10 (4.7)

Total 191 763 318 129

Patients treated in 1 month

< 150 38 (11.1) 165 (48.3) 100 (29.2) 39 (11.4)

150–300 83 (13.1) 371 (58.6) 127 (20.1) 52 (8.2)

301+ 70 (16.4) 227 (53.3) 91 (21.4) 38 (8.9)

Total 191 763 318 129

Data are presented as n (%).

NPAPP ¼ non-physician advanced care provider

CPD ¼ cardiopulmonary disease
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distributed across all 3 categories of practice setting (Table

1), whereas several geographic regions were somewhat

underrepresented (Figure 1). As a result, chi-square tests of

independence were only conducted to analyze the relation-

ship between practice setting and agreement that there is a

current and future need for an NPAPP with cardiopulmo-

nary expertise. The proportion of respondents who reported

agreement that there is a current need for an NPAPP with

cardiopulmonary expertise did not differ by practice setting

(chi-square test ¼ 0.655, N ¼ 1,401, P ¼ .72) (Table 6).

Additional analysis of responses regarding a future need

found similar results, indicating that there was no

significant association between practice setting and agree-

ment that there will be a future need for an NPAPP (chi-

square test¼ 2.12, N¼ 1,401, P¼ .35 (Table 7).

Respondents were asked to indicate how helpful an

NPAPP would be in their clinical setting. Of physicians

practicing in in-patient only settings, 69.7% (n ¼ 280)

strongly agreed or somewhat agreed that it would be helpful

to include this practitioner when providing care to patients

with cardiopulmonary disease; similarly, 67.2% (n ¼ 351)

of physicians practicing in out-patient only settings and

67.7% (n ¼ 323) of physicians practicing in settings with

both in-patients and out-patients strongly agreed or

somewhat agreed that it would be helpful to include this

practitioner when providing care to patients with car-

diopulmonary disease (Appendix B; see the supplemen-

tary materials at http://www.rcjournal.com). An open-

ended question prompted physicians to provide reasons

for their response. These reasons were coded and

grouped into categories. The most common reasons

given by those providing in-patient only care included

better care with improved outcomes, specialized exper-

tise, and increased follow-up care, including ordering

diagnostics and therapeutics. Physicians working only

in out-patient settings indicated similar reasons as well

as improved patient education and assistance with man-

aging patient work load as explanations for their rat-

ings. The only additional reason added by physicians

who practice in both the in-patient and the out-patient

settings was providing extra support to the physician.

When asked directly if they would benefit from an

NPAPP specializing in the care of patients with cardiopul-

monary disease joining their care team, 71.0% (n ¼ 994) of

physicians across all practice settings indicated that they

strongly agreed or somewhat agreed (Table 2). Re-

spondents were also asked to evaluate their interest in hir-

ing an NPAPP if they had the authority and the budget to

do so. Physicians who practice in both in-patient and out-

patient settings (72.4%, n ¼ 345) or practice only in in-

patient settings (73.4%, n¼ 295) indicated interest in hiring

an NPAPP, while 67.8% (n ¼ 354) of physicians working

only in out-patient settings indicated an interest. The rea-

sons identified for their interest in hiring an NPAPP

Table 4. Current Need for an NPAPP With Cardiopulmonary Disease

Expertise by Medical Specialty

Medical Specialty Agree Disagree Total

Sleep specialist 184 (91.5) 17 (8.5) 201

Pulmonology 150 (75.0) 50 (25.0) 200

Critical care 142 (71.0) 58 (29.0) 200

Allergy and immunology 126 (63.0) 74 (37.0) 200

Pediatrics 245 (61.2) 155 (38.8) 400

Anesthesiology 107 (53.5) 93 (46.5) 200

Total 954 447 1,401

Data are presented as n (%). Chi-square test ¼ 86.65 (N ¼ 1,401, P < .001).

NPAPP ¼ non-physician advanced care provider

Table 5. Future Need for an NPAPP With Cardiopulmonary Disease

Expertise by Medical Specialty

Medical Specialty Agree Disagree Total

Sleep specialist 183 (91.0) 18 (9.0) 201

Pulmonology 167 (83.5) 33 (16.5) 200

Critical care 154 (77.0) 46 (23.0) 200

Allergy and immunology 142 (71.0) 58 (29.0) 200

Pediatrics 278 (69.5) 122 (30.5) 400

Anesthesiology 118 (59.0) 82 (41.0) 200

Total 1042 359 1,401

Data are presented as n (%). Chi-square test ¼ 69.76 (N ¼ 1,401, P < .001).

NPAPP ¼ non-physician advanced care provider

Table 6. Current Need for an NPAPP With Cardiopulmonary Disease

Expertise by Practice Setting

Practice Setting Agree Disagree Total

In-patient 280 (69.7) 122 (30.3) 402

Out-patient 351 (67.2) 171 (32.8) 522

Both in-patient and out-patient 323 (67.7) 154 (32.3) 477

Total 954 447 1,401

Data are presented as n (%). Chi-square test ¼ 0.655 (N ¼ 1,401, P ¼ .72).

NPAPP ¼ non-physician advanced care provider

Table 7. Future Need for an NPAPP With Cardiopulmonary Disease

Expertise by Practice Setting

Practice Setting Agree Disagree Total

In-patient 308 (76.6) 94 (23.4) 402

Out-patient 389 (74.5) 133 (25.5) 522

Both in-patient and out-patient 345 (72.3) 132 (27.7) 477

Total 1,042 359 1,401

Data are presented as n (%). Chi-square test ¼ 2.12 (N ¼ 1,401, P ¼ .35).

NPAPP ¼ non-physician advanced care provider
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mirrored the reasons they indicated for why an NPAPP

would be helpful in their clinical setting.

The survey revealed some regional differences in per-

ceptions. In most regions, > 70% of respondents agreed

there would be a future need for an NPAPP, although

58% of respondents from Region 10 agreed. All regions

demonstrated a majority of agreement when asked if

having an NPAPP on their care team would boost effi-

ciency and productivity when providing care, would

improve the patient experience, and would improve

care for patients with cardiopulmonary disease. A ma-

jority also responded in agreement with the statement

that an NPAPP would provide benefits other clinicians

are not trained to provide for persons with cardiopulmo-

nary disease, though less strongly in Regions 8 and 10

(Appendix C; see the supplementary materials at http://

www.rcjournal.com). Comparatively, respondents in

Region 9 responded most favorably overall, and

respondents in Region 10 responded least favorably

overall.

Hiring an NPAPP

To gauge the interest and market potential for the utiliza-

tion of an NPAPP, one of the study questions prompted

respondents to presume a reimbursement mechanism is in

place for NPAPPs with cardiopulmonary expertise, and that

they had the authority and the budget to hire NPAPPs. The

study referred to this hypothetical situation as a “magic

wand” scenario. Using a magic wand scenario to remove

hiring barriers revealed a similar demand for the NPAPP.

Responses showed 64.0% (n ¼ 897) of responding physi-

cians had an interest in hiring this specialized professional

within the next 1–2 y (with 24.3% indicating “very inter-

ested”). Sleep specialists, pulmonology, and critical care

clinicians were most interested in hiring an NPAPP under

magic wand conditions (Table 8).

Physicians completing the survey were also asked to

determine the importance of several factors when thinking

about the potential need to hire an NPAPP. Lack of time to

spend with patients, increasing complexity of patient care,

lack of time for non-patient care tasks like care coordina-

tion, lack of reimbursement for respiratory therapy services,

and lack of physician specialists in the area were all rated

as very important or somewhat important by a majority of

respondents. Lack of access to respiratory therapists and a

lack of autonomy in current respiratory therapy roles were

rated as very important or somewhat important by 60.4%

(n ¼ 846) and 57% (n ¼ 801) of physicians, respectively

(Appendix D; see the supplementary materials at http://

www.rcjournal.com). Respondents were asked to specify

how adding an NPAPP to their practice would affect the

number of patients the practice was able to serve.

At the conclusion of the survey, physicians were asked

about potential benefits of adding an NPAPP to their prac-

tice without changing the number of physicians. Spending

more time with complex patients was the most important

benefit noted, with 76.7% (n ¼ 1,074) of physicians across

all practice settings strongly agreeing or somewhat agree-

ing. Both spending more time with individual patients and

seeing more patients overall were believed to be benefits,

with 71.6% (n ¼ 1,004) and 69% (n ¼ 966) agreement,

respectively, among physicians in all clinical settings.

Sixty-one percent (n ¼ 856) strongly agreed or somewhat

agreed that adding an NPAPP to their practice would allow

them to provide care that they would not be able to provide

otherwise (Table 9).

Perceived Impact of an NPAPP Position

Physicians were asked to reflect on the current care pro-

vided and how an NPAPP specializing in the care of per-

sons with cardiopulmonary disease could impact current

practice. Of those surveyed, 89.8% agreed that caring for

patients with cardiopulmonary disease is becoming more

complex, and 73.6% of respondents indicated that a special-

ized NPAPP would boost efficiency and productivity in the

care of patients with cardiopulmonary disease. In addition

to improving efficiency and productivity, a majority of

respondents also perceived that having a specialized

Table 8. Interest in Hiring an NPAPP in 1–2 y Assuming No Hiring Barriers by Medical Specialty

Medical Specialty Very Interested Somewhat Interested Just a Little Interested Not at all Interested Total

Sleep specialist 39 (19.4) 138 (68.6) 16 (8.0) 8 (4.0) 201

Pulmonology 73 (36.5) 82 (41.0) 26 (13.0) 19 (9.5) 200

Critical care 81 (40.5) 63 (31.5) 31 (15.5) 25 (12.5) 200

Allergy and immunology 44 (22.0) 66 (33.0) 48 (24.0) 42 (21.0) 200

Pediatrics 77 (19.2) 140 (35.0) 93 (23.3) 90 (22.5) 400

Anesthesiology 27 (13.5) 67 (33.5) 55 (27.5) 51 (25.5) 200

Total 341 556 269 235 1,401

Data are presented as n (%).

NPAPP ¼ non-physician advanced care provider
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NPAPP on the care team would improve the care for

patients with cardiopulmonary disease (72.4%) and provide

benefits that other clinicians are not trained to provide for

this patient population (65.1%). Overall, physicians per-

ceived that adding an NPAPP specializing in the care of

patients with cardiopulmonary disease could improve

patient experience (75.8%) and improve patient outcomes

(67.0%) (Table 2).

Physicians were also asked to consider factors that would

influence the need for an NPAPP specializing in the care of

patients with cardiopulmonary disease. Factors that were

ranked either very important or somewhat important were

lack of time to spend with patients (77.4%), increasing

complexity of patient care (76.6%), and lack of time for im-

portant tasks that do not directly involve seeing patients,

such as administrative and care coordination tasks (73.2%).

Factors such as lack of physician specialists in the geo-

graphic area (56.4%) were perceived as less important in

the determination of need for an NPAPP (Table 10). The

results also indicate that, when provided with a scale from

0 (absolutely disagree) to 10 (absolutely agree), physicians

were more positive about the impact of a specialized

NPAPP on quality of care than the financial assistance pro-

vided to the practice (Table 11).

Discussion

Our survey results indicate that most physicians expressed

a certain interest in the proposed NPAPP position. Agreeing

that caring for persons with cardiopulmonary disease is

becoming increasingly more complex, more than two thirds

of physician respondents expressed both a current (68.1%)

and future (74.4%) need for an NPAPP. This study also

revealed remarkably similar perceptions regarding the need,

role, and benefit of the proposed NPAPP across specialties,

practice settings, and geographic locations.

These responses echo findings in the literature that point

to both current and future gaps in the workforce by identify-

ing poor physician coverage for critical care areas,6 long

wait times for routine office visits,7 and difficulty recruiting

physicians and NPAPPs with specialized training for per-

sons with cardiopulmonary disease.7-9 Analysis of the

Table 10. Physician Perception of Factors Influencing the Need for an NPAPP Specializing in the Care of Patients With CPD

How important are the following factors when thinking

about the potential need to hire an NPAPP specializing in

the care of patients with CPD?

Very Important Somewhat Important Just a Little Important Not at All Important

Lack of time to spend with patients 547 (39.1) 537 (38.3) 201 (14.3) 116 (8.3)

Increasing complexity of patient care 510 (36.4) 563 (40.2) 196 (14.0) 132 (9.4)

Lack of time for important tasks that do not directly

involve seeing patients (eg, administrative tasks, care

coordination tasks)

417 (29.8) 609 (43.4) 256 (18.3) 119 (8.5)

Lack of reimbursement for RT services 419 (29.9) 578 (41.2) 239 (17.1) 165 (11.8)

Lack of physician specialists in the area 290 (20.7) 501 (35.7) 301 (21.5) 309 (22.1)

Lack of access to RTs 245 (17.5) 601 (42.9) 311 (22.2) 244 (17.4)

Lack of autonomy of the RTs in their current roles 178 (12.7) 623 (44.5) 354 (25.3) 246 (17.5)

Data are presented as n (%).

NPAPP ¼ non-physician advanced care provider

CPD ¼ cardiopulmonary disease

RT ¼ respiratory therapist

Table 9. Perceived Impact of NPAPP on Clinical Work Load

Finally, assuming the number of doctors in your practice

does not change, would adding an NPAPP position to

your staff allow you to . . .

Strongly Agree Somewhat Agree Somewhat Disagree Strongly Disagree

See more patients overall? 299 (21.3) 667 (47.6) 299 (21.3) 136 (9.8)

Spend more time with individual patients? 325 (23.2) 679 (48.4) 277 (19.8) 120 (8.6)

Provide care you would not be able to provide otherwise? 221 (15.8) 635 (45.3) 347 (24.8) 198 (14.1)

Spend more time with complex patients? 422 (30.1) 652 (46.5) 204 (14.6) 123 (8.8)

Data are presented as n (%).

NPAPP ¼ non-physician advanced care provider
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literature demonstrates a more pronounced need in spe-

cialty areas such as sleep medicine4 and out-patient chronic

pulmonary clinics7 (eg, cystic fibrosis) in addition to inad-

equate coverage in critical care,10,11 which correlates with

the findings of this study.

The scope of the workforce gap is revealed in the discov-

ery that the majority of respondents (65.1%) believe that an

NPAPP would provide benefits that other clinicians are not

trained to provide for persons with cardiopulmonary dis-

ease. In addition, those physicians who treat a higher per-

centage (ie, 60% or more) of persons with cardiopulmonary

disease perceive a greater need for this proposed provider.

The literature reports that the integration of NPAPPs into

various practice settings has improved quality of patient

care, increased scheduling flexibility, improved coordina-

tion of care, and allowed for expansion of services.7,12

In 2015, Evans and Landen13 purported that a fast-growing

economy and fewer uninsured individuals would expand

employment in the health care sector. This trend continues

today, but there remain no assurances an NPAPP will be hired

as part of the growth in the health care workforce. There are

many barriers in the marketplace supporting this argument (eg,

training and education, scope of practice, practice setting), but

these findings support the need to develop a mechanism to

reimburse for the services an NPAPPwith cardiopulmonary ex-

pertise would provide. Currently, reimbursement for the direct

care and services provided by an NPAPP specializing in the

care of patients with cardiopulmonary disease does not exist.

The lack of a trained workforce, both physicians and

NPAPPs, is antithetic to the tenets of value-based care: lower

costs, improved patient outcomes, and improving the patient’s

experience.14-16 Utilization of a properly trained NPAPP to

provide care for persons with cardiopulmonary disease, partic-

ularly those with low to moderate risk, supports improved out-

comes at less cost and improves both the patient and clinician

experience. In a discussion of the need for more ICU intensiv-

ist physicians, Kahn and Rubenfeld11 offered several sugges-

tions to improve quality outcomes, one being the use of

“interprofessional care models driven by non-physician pro-

viders . . . to be used to deliver care for ICU patients with

low illness severity.” The literature findings support that the

most common reason for ICU admission is respiratory

insufficiency.10 Given the literature and this study’s results, it

is paramount to consider a mechanism supporting the use of

NPAPP trained to deliver care to persons with cardiopulmo-

nary disease.11,17 Considering the respondents’ strong confi-

dence in the current role of the respiratory therapist, it is

logical to build on the respiratory therapist’s specialized foun-

dation of knowledge and patient care when developing an

NPAPP with cardiopulmonary expertise.

Future Considerations

There are many challenges ahead that will need to be

solved before an NPAPP becomes a reality. For example,

there is a need for educational programs at the master’s

degree level that can provide the instruction and clinical

training required to assume a role as a physician extender.

A certification process to recognize a consistent and a com-

petent skill set, state licensure laws and practice acts to

approve, and an integration process into health care systems

are needed. Lastly, studies are needed to identify areas

requiring additional work that are not currently foreseen as

health care continues to expand and change.

Limitations

Although the 100% response rate of the target audience

was guaranteed through the study design, this study does

have limitations. Participants may not provide truthful

responses, respondents had to select from predetermined

response categories, and respondents may have experienced

fatigue due to the length of the survey despite being

informed that the survey would only take 10–15 min to

complete. The sleep specialists who completed the survey

by telephone may have been affected by the complexity of

listening to multifaceted questions and impatience with the

survey responses. Furthermore, regarding the proposed

NPAPP with cardiopulmonary expertise, the respondents

did not have details about educational preparation, aca-

demic curriculum, or business models to incorporate the

proposed role. Because the survey eliminated complex bar-

riers such as authority, budget, and reimbursement (ie, the

Table 11. Physician Perspective on the Implications of Integrating an NPAPP Specializing in the Care of Patients With CPD

Positive Neutral Negative

From a clinical perspective, the creation of an NPAPP position to

care for patients with CPD would improve the quality of care.

797 (56.9) 181 (12.9) 423 (30.2)

From a financial perspective, the creation of an NPAPP position to

care for patients with CPD would help my practice.

573 (40.9) 247 (17.6) 581 (41.5)

Data are presented as n (%). On a scale of 0–10, 6–10 ¼ Positive, 5 ¼ Neutral, and 0–4 ¼ Negative.

NPAPP ¼ non-physician advanced care provider

CPD ¼ cardiopulmonary disease
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“magic wand” scenario), the actual impact of implementing

the proposed role may differ from survey responses.

Conclusions

Physicians within the practices of allergy and immunol-

ogy, anesthesiology, critical care, pediatrics, pulmonology,

and sleep medicine agree that there is a need for an NPAPP

who specializes in the care of persons with cardiopulmo-

nary disease and would likely hire them. Given the confi-

dence that physicians have in respiratory therapists

currently on their care teams, developing the NPAPP con-

cept to include building on the specialized knowledge and

skills of respiratory therapists should be considered. An

NPAPP with this formal education and training may help

reduce costs of health care, eliminate a perceived gap in

providing care, and improve quality of care, patient experi-

ence, and health care outcomes. Additional research is

required to determine whether the inclusion of an NPAPP

with cardiopulmonary disease expertise would meet the

perceived need and improve efficiency of physician prac-

tices. Given providers’ and patients’ increased acceptance

of an NPAPP caring for patients across many specialty

areas, it is time to introduce the role of an NPAPP into the

routine care of patients with cardiopulmonary disease.
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