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BACKGROUND: Compared with 10 years ago when our last survey was completed, the number of
respiratory therapists (RTs) has increased markedly in mainland China. In addition, the education
systems for RTs and the working environment have also changed. We aimed to describe the current
status of respiratory care in mainland China. METHODS: A nationwide survey was initiated from
August 15, 2016, to September 2, 2016, through network platforms. RESULTS: We obtained
responses from 196 RTs, of whom, 30.6% graduated from a bachelor’s degree program, 25.5%
graduated from an associate’s degree program, and 43.9% were nurses who transitioned to be RTs
through 6-month on-the-job training programs. Among the 3 groups, no significant differences
existed in the basic job responsibility, such as mechanical ventilation and aerosol therapy; however,
bachelor’s degree RT graduates participated more in bronchoscopy assistance (96% vs 78%,
P � .002), extracorporeal membrane oxygenation management (42% vs 25%, P � .02), and pul-
monary ultrasound (40% vs 15%, P < .001). There was no RT certification or licensure in mainland
China at the time of the survey, so only 23% of bachelor’s degree graduates and 42% of associate’s
degree graduates received a license through other professions. For the respondents’ opinions on the
obstacles of respiratory care profession development, the lack of licensure was a profound barrier
for both degree graduates, whereas on-the-job training RTs deemed that insufficient recognition of
the value of the respiratory care profession was the main obstacle. CONCLUSIONS: In mainland
China, degree programs for students and on-the-job training for Experienced ICU nurses were 2
major ways to train RTs. The absence of credential and/or licensure and the lack of recognition of
the value of an RT were deemed as the 2 key obstacles in the development of respiratory care
profession. Key words: respiratory care practice; education; licensure. [Respir Care
2018;63(10):1239–1245. © 2018 Daedalus Enterprises]

Introduction

Respiratory therapists (RTs) have worked as indepen-
dent professionals for more than 70 years in the United

States, and the effectiveness of RTs in mechanical venti-
lation, aerosol therapy, performing mini-bronchoalveolar
lavage, and implementing respiratory care protocols to wean
patients from mechanical ventilation has been shown.1-6
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However, in many countries, respiratory therapy has not
been accepted as an independent profession in the medical
field. The recognition of RTs is still in a transitional phase
in some countries, such as mainland China,7 Germany,8

and the United Kingdom. A recent survey, which included
335 ICUs within 20 Asian countries indicated that only
40.6% of ICUs hired RTs. Ninety-nine ICUs were located
in middle-income countries, and 85 of them were Chinese
ICUs. Of those 99 ICUs, only 32.3% hired RTs.9 There are
no specific data for Chinese ICUs, but this survey shows
that the awareness of the value of RTs has increased be-
cause our previous study showed that only 9.7% ICUs
(7/72) hired RTs 10 years ago in Beijing.7

In recent decades, intensive care medicine in China has
developed rapidly10 and so has the respiratory care pro-
fession. From 2004 to 2009, there was only one program,
which was a baccalaureate program, to train RTs in main-
land China. From this program, only 10–20 students grad-
uated each year, therefore, the respiratory care profession
developed slowly.11 As suggested in our previous survey,7

different kinds of education programs have been estab-
lished to expand the group of professional RTs as well as
to meet the clinical needs. In the past 10 years, 2 associ-
ate’s degree programs were established, and these pro-
grams have graduated �100 students. The baccalaureate
program was built with the help of the American Associ-
ation for Respiratory Care and Loma Linda University
using similar curriculum to the American program. The
associate’s degree programs were established as a branch
of a critical care nursing program; the curriculum includes
nursing and respiratory care.

Based on the experience from Taiwan respiratory care
development, Li13 started a 6-month on-the-job training
program in 2009 to convert experienced ICU nurses to
RTs. This program offers bedside instruction with weekly
4 – 8 h in-classroom teaching and monthly evaluation.
This model was rapidly accepted by other hospitals.
Currently, �10 hospitals use this model to provide on-
the-job training.14 To simplify the description specifi-
cally in this article, RTs who graduated from a respira-

tory care bachelor’s degree program are named
bachelor’s degree RTs. Similarly, respiratory care as-
sociate’s degree program graduates are named associ-
ate’s degree RTs, and nurses from on-the-job training
are named as on-the-job training RTs. Because respira-
tory care practices have changed since 2007, we sought
to describe the current practice of RTs in mainland China
and to compare the practice of RTs from different ed-
ucational programs. In addition, we attempted to ex-
plore professional development obstacles that Chinese
RTs encountered.

Methods

Study Design

This study was approved by the institutional ethical com-
mittee for clinical and biomedical research of West China
Hospital (Sichuan, China). Because this was a prospective
survey and no therapeutic intervention was included, writ-
ten informed consent was waived. To develop the survey
instrument, we used the background information obtained
from our previous survey7 and informal interviews with
experts in the fields of respiratory care and critical care
medicine. A survey methodology was applied, including
item generation and reduction, pretesting, sensibility, and
test-retest reliability, to develop the questionnaire survey.
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QUICK LOOK

Current knowledge

Respiratory therapists (RTs) contribute to the outcome
of patients in the ICU and their effectiveness has been
proven; however, currently, there is not a respiratory
care profession in many countries. Respiratory therapy
as an independent profession has started to make prog-
ress in many countries, such as mainland China, India,
Argentina, and Saudi Arabia.

What this paper contributes to our knowledge

This study found that RTs were typically from 3 dif-
ferent educational programs in mainland China: bach-
elor’s degree graduates, associate’s degree graduates,
and on-the-job training for experienced ICU nurses.
We also compared RTs’ job responsibilities as well
as obstacles to their professional development. Li-
censure remains a priority for their professional de-
velopment. Overall, the development of the respira-
tory care profession in mainland China might be used
as a reference by other countries that have a similar
medical environment and situation.
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This survey was sponsored by the Respiratory Care Com-
mittee of Chinese Respiratory Disease Society from Au-
gust 15, 2016, to September 2, 2016, and was advertised
on various social media and RT network platforms (eg,
WeChat). An online survey tool (Tencent Questionnaire
Tencent, Shenzhen, China) was used to perform the sur-
vey.

Survey Items

The self-administered, anonymous, descriptive survey
had 51 items in 3 specific areas: (1) demographic charac-
teristics, which included age, sex, department, job titles,
the highest degree of education and the major for the high-
est degree, respiratory care education, the length of the
career, certification, credentials, after-tax annual income;
(2) daily job responsibilities: intubation, ventilator parame-
ters setting, spontaneous breathing trial, extubation, monitor-
ing, circuit management, ventilator management, oxygen ther-
apy, aerosol therapy, suctioning, chest physiotherapy, arterial
puncture, arterial blood gas analysis, pulmonary function test,
bronchoscopy assistant, transportation of patients on me-
chanical ventilation, extracorporeal membrane oxygen-
ation management, pulmonary ultrasound, nutrition
management; (3) respondents’ opinions toward the de-
velopment of the respiratory care profession in their
own department and in mainland China. The answers to
the questions on the obstacles of RT development were
listed as multiple choices (for example, the lack of the
RT certification and credentials, insufficient educational
programs, low income, and so forth) with a blank line
for comments.

Statistical Analysis

Consecutive variables were reported as mean � SD or
median (interquartile range), whereas categorical variables
were reported as frequency and proportion. Answers to
open questions were reviewed by 2 independent investi-
gators (YN, JL). The Student t test, Mann-Whitney test,
and Kruskal-Wallis tests were used for comparing contin-
uous variables; the chi-square test or Fisher exact test were
used for comparing categorical variables. All analyses were
performed by using SPSS 19.0 (SPSS Inc, Chicago, Illi-
nois), and a 2-sided P value of �.05 was considered sta-
tistically significant.

Results

A total of 228 questionnaires were received; 27 were
excluded because �10% of the questions were not an-
swered, and 5 were excluded because they were duplicate.
Among the 196 effective respondents, 60 (30.6%) were
bachelor’s degree RTs and 58 of them worked in hospitals.

In addition, 50 respondents (25.5%) were associate’s de-
gree RTs, 48 of them worked in hospitals. Also, 86 (43.9%)
were on-the-job training RTs and 78 of them worked in
hospitals. Not all questions were completely answered by
all the respondents, so the number of replies varied by the
questions. The results were analyzed based on RTs from
different educational programs.

Demographic Information

Degree program RTs were younger than the on-the-job
training RTs, and the years after graduation were shorter.
Compared with the associate’s degree RTs and on-the-job
training RTs, the bachelor’s degree RTs had longer years
of working as an RT (Table 1). On-the-job trainees were
more likely to have a license from other clinical profes-
sions compared with those who graduated from a degree
program (32% vs 79%, P � .001). Bachelor’s degree RTs
earned higher after-tax annual income than the associate’s
degree RTs and the on-the-job training RTs who had the
same amount of working years.

Daily Clinical Practice of Respiratory Care in ICU

The major job responsibilities for RTs who worked in
ICU are listed in Table 2: ventilator parameters setting and
adjustment (99%), mechanical ventilation monitoring
(98%), extubation (95%), suctioning (94%), spontaneous
breathing trial (93%), oxygen therapy (93%), chest phys-
ical therapy (92%), and aerosol therapy (85%). There was
no difference in these responsibilities among the RTs from
different educational programs. However, compared with
associate’s degree RTs and on-the-job trainees, bachelor’s
degree RTs tended to participate more in bronchoscopy
assistance (96% vs 78%, P � .002), transportation of pa-
tients who were on mechanical ventilation (96% vs 82%,
P � .01), extracorporeal membrane oxygenation manage-
ment (42% vs 25%, P � .02), and pulmonary ultrasound
(40% vs 15%, P � .001). In contrast, bachelor’s degree
RTs participated less in ventilator circuit change and dis-
infection (70% vs 96%, P � .001) and ventilator mainte-
nance (85% vs 97%, P � .003) (Table 3).

Opinions on the Development of Respiratory Care

Of all the respondents, 94% (185/196) stated that it
was necessary to have an official certification or license
for RTs. With regard to the major obstacles in the de-
velopment of the respiratory care profession, RTs from
different educational programs had diverse answers. RTs
who graduated from degree programs deemed that the
lack of RT certification and licensure (75%, 83/110)
was the major obstacle, whereas on-the-job trainees be-
lieved that insufficient recognition of the value of the
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respiratory care profession (87%) as well as a lack of
certification and licensure (84%) were the 2 major bar-
riers in the development of the respiratory care profes-
sion. Regarding the major limitation in the development
of their own groups or departments, associate’s degree
RTs chose insufficient training (52%) as their major
barrier, and on-the-job training RTs considered that
shortage of RT staff (66%) and insufficient training
(51%) were 2 major obstacles, whereas none of these
factors were chosen by �50% of the bachelor’s degree
RTs (Table 3).

Discussion

To our knowledge, this is the first study from mainland
China conducted to compare the practice of RTs from dif-
ferent educational programs. No matter what type of training
the RTs received, the respiratory care service they offered
was standardized, with the utilization of evidence-based pro-
tocols. For example, 93% of RTs in our present study stated
that they performed spontaneous breathing trials for patients
in their ICUs. However, in our 2 previous surveys, only
40.9%15 and 57.8%7 of the participants stated that they per-

Table 1. Characteristics of the RTs From Different Educational System

Basic Characteristics
RTs Graduated From

Bachelor’s Degree
Program (n � 60)

RTs Graduated From
Associate’s Degree
Program (n � 50)

RTs, On-the-Job
Training (n � 86)

Age, mean � SD, y 27 � 4 25 � 2 30 � 5
Men, n (%) 25 (42) 16 (32) 44 (51)
Department, n (%)

ICU 48 (80) 35 (70) 56 (65)
Pulmonary general unit 5 (8.3) 0 0
Respiratory care 5 (8) 12 (24) 19 (22)
Respiratory care product company 1 (2) 2 (4) 4 (5)
Missing data 1 (2) 0 4 (5)

Highest education, n (%)
Master’s degree 3 (5) 1 (2) 3 (3)
Bachelor’s degree 57 (95) 10 (30) 70 (81)
Associate’s degree 0 39 (78) 13 (15)

Years since graduation from the highest degree, mean � SD 3.87 � 3.34 2.05 � 2.63 5.26 � 3.23
License, n (%)

Physician 3 (5) 0 0
Nurse 0 7 (14) 67 (78)
Physical therapists 11 (18) 14 (28) 1 (1)
No license 46 (77) 29 (58) 18 (21)

Job rank, n (%)
No job rank 17 (28) 25 (50) 4 (5)
Level 1 31 (52) 25 (50) 47 (55)
Level 2 12 (20) 0 (0) 32 (37)
Level 3 0 0 (0) 3 (3)

Training institutes
University medical center in mainland China 0 0 62
Taiwan hospital/school 0 0 4
American hospital/school 0 0 1
Other 0 0 7

Years of working as an RT, mean � SD 4.34 � 3.48 1.98 � 1.01 2.89 � 3.09
After-tax annual income (in US dollars), n (%)

Not provided 4 (7) 1 (2) 3 (3)
�$6,000 13 (22) 23 (46) 6 (7)
$6,000–$8,500 3 (5) 17 (34) 23 (27)
$8,500–$15,000 16 (27) 9 (18) 34 (40)
$15,000–$22,000 19 (32) 0 (0) 15 (17)
$22,000–$28,500 4 (7) 0 (0) 2 (2)

�$28,500 1 (2) 0 (0) 3 (3)

RT � respiratory therapist
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formed spontaneous breathing trials. It needs to be noted that
the majority of the participants in the 2 studies were ICU
physicians and nurses who shared the respiratory care work
due to the lack of RTs.

Because the medical environment varies from country
to country, the development of the respiratory care pro-
fession is also quite varied.16,17 There is a high demand for
RTs in mainland China7,14 and in other countries, such as

Table 2. Comparison on Job Responsibility of RTs From Different Educational Programs

Job Responsibility
RTs Graduated From

Bachelor’s Degree Program,
n (%) (n � 53)

RTs Graduated From
Associate’s Degree Program,

n (%) (n � 48)

RTs, On-the-Job
Training, n (%)

(n � 78)

Intubation 28 (53) 24 (50) 35 (45)
Ventilator setting adjustment 53 (100) 47 (98) 78 (100)
Spontaneous breathing trial 53 (100) 44 (92) 70 (90)
Extubation 52 (98) 45 (94) 73 (94)
Mechanical ventilation monitoring 53 (100) 48 (100) 74 (95)
Circuit change and disinfection*† 37 (70) 47 (98) 74 (95)
Ventilator maintenance*† 45 (85) 47 (98) 75 (96)
Oxygen therapy 48 (91) 44 (92) 75 (96)
Aerosol therapy 44 (83) 39 (81) 70 (90)
Suctioning 50 (94) 44 (92) 75 (96)
Chest physical therapy 48 (91) 42 (88) 74 (95)
Arterial puncture* 34 (64) 20 (42) 56 (72)
Arterial blood gas analysis 36 (68) 32 (67) 55 (71)
Pulmonary function test 21 (40) 22 (46) 26 (33)
Bronchoscopy assistant*† 51 (96) 37 (77) 61 (78)
Transportation of ventilated patients† 51 (96) 37 (77) 66 (85)
ECMO management* 22 (42) 7 (15) 24 (31)
Pulmonary ultrasound*† 21 (40) 4 (8) 15 (19)
Nutrition assessment 11 (21) 6 (13) 24 (31)
Other 30 (57) 16 (33) 30 (38)

* P � .05 when compared between RTs in the bachelor’s degree program and RTs in the associate’s degree program.
† P � .05 when compared between RTs in the bachelor’s degree program and RTs from on-the-job training program.
RT � respiratory therapist
ECMO � extracorporeal membrane oxygenation

Table 3. Obstacles of RT Development for RTs From Different Educational Programs

Obstacle
RTs Graduated From

Bachelor’s Degree Program,
n (%) (n � 60)

RTs Graduated From
Associate’s Degree

Program, n (%) (n � 50)

RTs, On-the-Job
Training, n (%)

(n � 86)

Necessity of RT certification/licensure 54 (90) 48 (96) 83 (97)
Obstacles of RT development in my department

Shortage of RT professionals 19 (32) 20 (40) 57 (66)
Insufficient training for RT 17 (28) 26 (52) 44 (51)
Insufficient recognition of RTs’ value 12 (20) 16 (32) 39 (45)
Economic factors 17 (28) 13 (26) 37 (43)
No limitation 21 (35) 6 (12) 5 (6)
Not provided 3 (5) 1 (2) 3 (3)

Obstacles of RT development in mainland China
Scope of practice is limited 9 (15) 10 (20) 32 (37)
Insufficient recognition on RTs’ value 9 (15) 14 (28) 75 (87)
Insufficient RT education programs 10 (17) 10 (20) 37 (43)
Lack of certification and license 47 (78) 36 (72) 72 (84)
Economic factors 2 (3) 5 (10) 29 (34)

RT � respiratory therapist
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Saudi Arabia and India,16,18 due to the rapid progress of
intensive care medicine.9,16 Formal degree programs are
not plentiful enough to supply professionals and expand
the group of available RTs. In some developed countries,
for example, Saudi Arabia, 15% of RTs were trained in the
United States.18 However, the expense of training abroad
is massive, and this model of training may not be feasible
in many developing countries. Also, building degree pro-
grams is a complicated, slow, costly, and labor-intensive
process. Therefore, the on-the-job training for experienced
ICU nurses is a more realistic and reasonable way to pro-
duce RTs because nurses already have medical background
knowledge and ICU working experience. This type of ed-
ucational program was used in the early phase of respira-
tory care development in Taiwan and Saudi Arabia.16,18

However, no study has been completed to prove its effec-
tiveness. We found that the job responsibilities in ventilator
management, airway management, and bronchial hygiene
treatment were similar in the 3 groups. In our previous na-
tional survey within 320 ICUs, nurses in the majority of ICUs
took the responsibilities of oxygen therapy, aerosol therapy,
and suctioning.15 They were allowed to set or adjust ventila-
tor settings in �2% of ICUs.15 In contrast, our study dem-
onstrated that almost all of the on-the-job training RTs who
were ICU nurses before attending the training program took
the same responsibilities on ventilator management as RTs
who graduated from degree programs.

Even though the majority of the job responsibilities for
RTs from different educational programs were the same, some
differences still exist: bachelor’s degree RTs were more in-
volved in advanced or critical procedures, such as extracor-
poreal membrane oxygenation management and pulmonary
ultrasound. This may be explained because the bachelor’s
degree RTs are more likely to obtain a job in teaching hos-
pitals, which have more access to advanced techniques and
more learning opportunities. In contrast, some of the basic
procedures were performed less by bachelor’s degree RTs,
such as ventilator circuit changes and disinfection, ventilator
maintenance, which includes, for example, self-test, and flow
or oxygen sensor calibration. The bachelor’s degree RTs also
received a higher salary than the other 2 RT groups.

Due to the development of technology as well as the
progression of intensive care medicine, the demands for
RTs’ skills and competency will increase.19 Thus, RTs in
China will need more advanced training to satisfy the in-
creasing demands. A minimum academic criterion to enter
into the respiratory care profession is necessary in the
future, when the RT population expands and a formal
profession is built. Currently, respiratory care is still at its
early phase of development in mainland China. The pro-
fessional value of RTs still needs to be recognized. In the
development of the profession, RT certification and licen-
sure is a major and urgent obstacle, which also exists in
other countries, for example, Saudi Arabia.17,18 Relying on

the certification by the National Board for Respiratory
Care, which is an American agency, is not a realistic so-
lution. Being credentialed by a Chinese organization may
be more feasible. Thus, this task needs to be listed as a
priority by our Respiratory Care Committee.

Respiratory care is still uniquely a North American ca-
reer in many aspects today. The progress of the respiratory
care profession in mainland China might be referenced by
other countries that are interested in developing this pro-
fession. Moreover, the comparison of the practice of RTs
from different educational programs may also offer the
opportunity for RTs to consider their career paths. Accord-
ing to Kacmarek and Walsh,19 the autonomy is explicitly
linked to the educational level. One limitation to our study
was that we did not investigate the quality of the work
performed by RTs trained in different educational pro-
grams. In addition, we did not compare the outcome of the
patients treated by different groups of RTs. The other lim-
itation was the inability to survey all the graduates from
the 3 educational programs. It might be possible that some
of the graduates did not work as RTs any more, especially
the associate’s degree graduates because their program
was a combined program with nursing and respiratory care,
and the graduates can work as nurses as well. Plus, there
are many hospitals that provide training for ICU nurses,
and it is difficult to contact all their trainees.

Conclusions

The respiratory care profession in mainland China ex-
panded rapidly in the past 10 years due to the establish-
ment of the associate’s degree programs and on-the-job
training programs. Nevertheless, a bachelor‘s degree edu-
cation is still highly demanded. Currently, the absence of
licensure is the major obstacle in the development of the
respiratory care profession.
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