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Purpose: Pulmonary rehabilitation (PR) is recognized as the chief non-pharmacologic 

management approach for patients with COPD, but is clinically under-utilized. In Taiwan, 

respiratory therapists (RTs) are one of the first-line health care providers who spend vast 

amounts of time with COPD patients in PR programs. To better enhance patients’ knowledge 

of and participation in PR, it is necessary to understand how PR is viewed by RTs, as well as 

how these views influence their behavioral intentions toward promoting PR. This study applied 

the Theory of Planned Behavior (TPB) to investigate both the behavioral intentions and the 

influential factors surrounding PR in RTs.

Patients and methods: This cross-sectional study used structured self-administered question-

naires at a national symposium for RTs to collect data on their knowledge, attitudes, subjective 

norms, perceived behavioral controls, and behavioral intentions with regard to promoting PR. 

Multiple linear regression analysis was used to identify significant factors affecting the intended 

promotion of PR by RTs.

Results: The response rate after excluding respondents with incomplete data was 88.1% (n=379). 

A majority of the participants were college graduates, aged over 30 years, and women. The respec-

tive percentage scores derived from questionnaires gauging the knowledge, attitudes, subjective 

norms, self-efficacy, and behavioral intentions components of total PR scores were 63.12%, 

71.33%, 68.96%, 66.46%, and 80.29%. The factors significantly affecting RTs’ intentions to 

suggest PR participation to COPD patients or encourage it were attitudes, subjective norms, 

and self-efficacy. The total model explained 22.5% of the variance in behavioral intentions.

Conclusion: The results of the study suggest that RTs strongly intend to promote PR, but are 

hindered by insufficient knowledge, attitudes, and self-efficacy with regard to it. Applying TPB 

provided insight into which factors can be addressed, and by whom. For example, enhancing 

RTs’ self-efficacy can be achieved through PR training via school curricula, further regular 

continuing education and/or courses, and practical experience.

Keywords: behavioral intention, theory of planned behavior, exercise program, self-efficacy, 

respiratory therapist, COPD

Introduction
COPD is a leading cause of disability and death in middle-aged and elderly patients 

worldwide. It is characterized by dyspnea and inactivity, and results in an irreversible 

decline in lung function.1 The treatment goal is to provide patients with support, and 

assist them with self-management.2 The World Health Organization (WHO) projected 

that COPD would rise in rank from the fifth leading cause of death worldwide in 2002 
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to the third in 2030;3 it is in fact already ranked fourth as of 

2015.4 In Taiwan, COPD was the seventh leading cause of 

death in 2015.5

The Global Initiative for Chronic Obstructive Lung 

Disease (GOLD) has recommended pulmonary rehabilitation 

(PR) as a standard treatment for patients with moderate to 

very severe COPD (stages 2−4).1 PR involves individualized 

therapy based on the patient’s traits, and includes assessment, 

exercise training (sometimes involving specialized exercise 

therapists), psychological support, and health education.6 

The aims of PR are to improve a patient’s physical and 

psychological status by promoting healthy behavior,7 and 

randomized controlled trials8,9 and meta-analyses10 suggest 

that it is effective in improving activity intolerance, dyspnea, 

physical function, and quality of life. However, the rate of 

participation in PR programs among patients with COPD 

is low. A lack of accessibility to PR seems evident, in that 

a Canadian study11 found that only 1.2% of the COPD 

population investigated had participated in a PR program, 

and a Swiss study was even lower, at only 0.2%.12 In Taiwan, 

although the lack of accessibility contributes to it, a lack of 

awareness of the importance and potential benefits of PR on 

the part of many of the patients with COPD is a major factor 

in low PR participation.

Respiratory therapists (RTs) are one of the first-line 

licensed health care providers for patients with COPD, and 

they play an important role in patient evaluation, exercise 

prescription, and education with regards to PR in Taiwan. 

Because a key barrier to utilization of PR is a lack of aware-

ness of PR programs and their health benefits in patients,13 

RTs are in an excellent position to improve PR utilization. 

Therefore, understanding both the positive and negative 

factors influencing RTs’ behavioral intention to promote 

participation by patients with COPD in PR, can identify 

where efforts to improve utilization would be best applied. 

One method of accomplishing this is applying the Theory 

of Planned Behavior (TPB).

TPB is based on Fishbein and Ajzen’s14 Theory of 

Reasoned Action (TRA), and has been used frequently in 

research to understand the facilitators and hindrances of 

planned behaviors. The TPB states that an individual’s behav-

ioral intentions and behaviors are generated by the collective 

influence of attitudes toward behavior, subjective norms, and 

perceived level of behavioral control. The TRA holds that 

human behavior can be controlled through individual will, but 

Ajzen15 subsequently explained that some aspects of human 

behavior are dependent on external influences – elements 

of “perceived behavioral control” such as resources, time, 

money, and self-efficacy. The current study explored RTs’ 

behavioral intentions to promote PR to patients with COPD, 

as well as the factors influencing them, based on the TPB.15

Materials and methods
Design and sample
In this cross-sectional correlational study, data were col-

lected at a national symposium for RTs via structured 

self-administered questionnaires. The study was approved 

by the Institutional Review Board of Chang Gung Medical 

Foundation (number 1037017C). Written informed consent 

was obtained from each participant, all of whom were 

certified practicing RTs. The total number of respondents 

was 383, but four were missing data, so 379 participants 

comprised the sample. The sample size was sufficient to 

achieve 80% power to yield significant results, with a small 

effect size of f 2=0.04 and α=0.05.16

Instruments
Several structured self-administered questionnaires were used 

to gather data on demographic characteristics and PR-related 

knowledge, attitudes, subjective norms, perceived behavioral 

control, and behavioral intentions. The validity of all instru-

ments was tested by calculating the content validity index 

(CVI). The CVI is based on expert ratings of relevance, and is 

the most widely used index in quantitative studies.17 The CVI 

is defined as the proportion of items on an instrument rated 

3 or 4 by all of the content experts.17 All questionnaires had 

at least acceptable internal consistency reliability (Cronbach’s 

alpha ranged from 0.70–0.93; acceptable reliability is consid-

ered to be 0.70–0.80; good reliability is 0.80–0.90)18,19 and 

good content validity indices (CVIs ranged from 0.90–0.98; 

good validity is considered to be 0.80 or above).

Knowledge of PR
PR-related knowledge was examined using a six-item ques-

tionnaire developed by the research team based on previous 

PR studies (Appendix 1).11,20,21 Three items were multiple 

choice questions with several possible correct answers and 1 

point scored for each correct answer chosen. The other three 

items were yes/no questions. Possible scores ranged from 0 

to 16, with higher scores indicating greater knowledge of 

PR. Using psychometric tests, a Cronbach’s alpha value of 

0.70 and a total CVI of 0.90 were considered to be estimates 

of reliability and validity, respectively.

Attitudes toward PR
The category attitude toward behavior is defined as the 

person’s general feeling of favorableness or unfavorableness 
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for the behavior.22 As in previous PR studies,21,23 a question-

naire was used to assess RTs’ perceptions of the importance 

of PR (Appendix 2). It uses a five-point Likert scale, with the 

options 1 (disagree strongly), 2 (disagree), 3 (no response), 

4 (agree), and 5 (agree strongly). A higher score indicates 

that the RT perceived PR programs to be more important. 

Cronbach’s alpha for reliability was 0.70 and the total CVI 

was 0.92.

Subjective norms
A subjective norm is defined as the social pressure an indi-

vidual feels either for or against performing a behavior.15 

Social pressure may be externally applied, or it may be 

internally applied as the perception of the individual that 

specific social entities are applying pressure regarding 

the behavior.22 A five-item questionnaire (Appendix 3) 

developed by the research team using the definition of 

subjective norm and a previous study18 was used to assess 

the subjective norms related to levels of agreement with 

promoting participation in PR programs, using a five-point 

Likert scale. Higher scores indicate more positive subjec-

tive norms with regard to patients participating in PR 

programs. Cronbach’s alpha for reliability was 0.73 and 

the total CVI was 0.90.

Perceived behavioral control
In the TPB, perceived behavioral control is defined as “an 

individual’s perceived ease or difficulty of performing the 

particular behavior”,15 and six items were used to assess 

it in the current study (Appendix 4). The TPB holds that 

self-efficacy is the most important component of perceived 

behavioral control. Self-efficacy is defined as a person’s 

beliefs about his/her ability to persist with tasks, complete 

tasks, and reach goals.24 Self-efficacy beliefs include cog-

nitive, motivational, affective, and selection processes. A 

questionnaire was used to assess the self-efficacy levels of 

RTs with regard to promoting the participation of COPD 

patients in PR programs. It consisted of four items, and the 

total possible score ranged from 0 to 100, in which a higher 

score indicated greater self-efficacy. Another item was used 

to explore the effect of Taiwan’s National Health Insurance 

(NHI) program on PR, using a five-point Likert scale ranging 

from 1 (disagree strongly) to 5 (agree strongly). Higher scores 

indicated greater perceived effects of the NHI program on 

RTs’ promotion of participation in PR programs. Time issue 

was the last item, using a five-point Likert scale ranging from 

1 (disagree strongly) to 5 (agree strongly). Higher scores 

indicated having greater perceived time to encourage patients 

with COPD to participate in PR programs. Cronbach’s alpha 

for reliability was 0.93 and the total CVI was 0.98.

Behavioral intentions
A behavioral intention is defined as an individual’s antici-

pated or planned future behavior,25 and incorporates motiva-

tion and the individual’s expectations regarding the outcome 

of the behavior in a specific setting. In operational terms, it 

is the likelihood of the individual to act.14 The behavioral 

intentions questionnaire consisted of two items: “I intend to 

encourage patients to participate in pulmonary rehabilita-

tion program.” “I intend to recommend patients participate 

in pulmonary rehabilitation program” (Appendix 5). The 

total possible score ranged from 0 to 10. A five-point Likert 

scale ranging from 1 (disagree strongly) to 5 (agree strongly) 

was used to assess the willingness of RTs to promote the 

participation of COPD patients in PR programs. A higher 

score represented more positive behavioral intentions with 

regard to PR promotion (ie, a higher likelihood of promoting 

PR). Cronbach’s alpha for reliability was 0.80 and the total 

CVI was 0.98.

Statistical analyses
Data analyses were performed using SPSS software version 

22.0 (IBM Corporation, Armonk, NY, USA). The dataset was 

analyzed using both frequency distribution and descriptive 

statistics. One-way analyses of variance, independent t-tests, 

or Pearson’s correlation coefficients were used to analyze 

the relationships between variables prior to any regression 

analyses. Multiple linear regression analysis was used to 

identify factors influencing the behavioral intentions of RTs 

with regard to promoting PR. A p-value of ,0.05 (two-tailed) 

was considered statistically significant.

Results
The overall response rate was 89.1% (383/430 subjects), 

but four questionnaires were excluded due to missing data; 

thus, 379 valid questionnaires (88.1%) were included in the 

analysis. The mean age of the respondents was 35.2 years. 

The vast majority (89.2%) were female, 93.4% had completed 

a college degree, and 81.7% worked at a district hospital or 

medical center (Table 1). Almost 40% had never received a 

PR education course, 11.1% had received clinical PR training 

with practical experiences, and only 13.8% of participants 

had or has been working in a PR center (Table 1).

Knowledge of PR and attitudes toward PR
The mean PR knowledge score is shown in Table 2. Only 

21.9% of the participants understood the causes of exercise 
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intolerance in COPD patients. While only 25.1% knew the 

definition of PR, 35.6% knew that the best phase for the 

implementation of PR in COPD patients was GOLD grade 2 

(moderately severe COPD). The RTs with PR experience at 

a PR center showed a greater level of PR knowledge than 

those without (10.92±1.94 vs 9.93±2.10, p=0.009). The 

mean score for attitudes toward PR programs is also shown 

in Table 2. The vast majority (95.5%) of participants agreed 

or strongly agreed that PR benefits COPD patients.

PR promotion-related subjective norms 
and self-efficacy
The mean score for subjective norms relating to the pro-

motion of PR programs is shown in Table 2. RTs with PR 

experience in clinical practice had more positive subjective 

norms than those without such experience (18.03±2.56 vs 

17.10±2.77, p=0.02). There were significant differences in 

self-efficacy between RTs from different working environ-

ments, those who had undergone PR education vs those who 

had not, and those who had PR experience in clinical practice 

vs those who did not. RTs working in district hospitals or 

providing a home service had higher levels of self-efficacy 

than those who worked in other places. Moreover, RTs with 

PR experience in clinical practice had higher levels of self-

efficacy than those without such experience (Table 3).

Table 1 Demographic and clinical characteristics of participants 
(n=379)

Characteristics n %

Gender
Male 338 89.18
Female 41 10.82

Age (years)*
,30 141 37.40
30–40 123 32.63
.40 113 29.97

Education level$

Junior college 25 6.61
College or university 329 87.04
Master’s degree and above 24 6.35

Managerial positions‡

Yes 16 4.24
No 361 95.76

Working years§

#2 86 23.43
3–10 142 38.69
.10 139 37.88

Working environment||

Medical center 102 27.13
District hospital 205 54.52
Regional hospital 52 13.83
Home service 17 4.52

PR education¶

Yes 230 60.85
No 148 39.15

PR experience**
Yes 52 13.76
No 326 86.24

Notes: Missing data (n): *2, $1, ‡2, §12, ||3, ¶1, **1. ¶PR education: PR-related 
in-service education program.
Abbreviation: PR, pulmonary rehabilitation.

Table 2 Descriptive statistics of knowledge, attitude, subjective 
norms, and self-efficacy of promoting PR (n=379)

Outcome Mean SD Possible 
scores range

Percentage of 
total score¶

Knowledge of PR* 10.10 2.05 0–16 63.12%
Attitude toward PR$ 32.10 3.92 0–45 71.33%
Subjective norms‡ 17.24 2.76 0–25 68.96%
Self-efficacy§ 265.84 61.59 0–400 66.46%
Behavioral intention|| 8.03 1.09 0–10 80.29%

Notes: *Higher scores indicate greater knowledge of PR. $Higher scores indicate 
greater attitude toward PR. ‡Higher scores indicate greater subjective norms of 
promoting PR. §Higher scores indicate greater confidence to provide PR. ||Higher 
scores represent more positive behavioral intentions of RTs in PR promotion. 
¶Percentage of the mean score to the total possible score.
Abbreviations: PR, pulmonary rehabilitation; RTs, respiratory therapists.

Table 3 Associations between characteristics of respiratory 
therapist and self-efficacy (n=379)

Variables Self-efficacy

M ± SD F/t LSD

Age (years)
 ,30 259.68±53.21 1.35
 30–40 267.80±59.71
 .40 272.13±72.51

Educational level
 Junior college 273.08±65.02 1.78
 University 263.82±62.29
 Master’s degree and above 287.08±44.70

Work years
 #2 260.41±46.22 2.26
 3–10 259.37±63.69
 .10 273.84±67.72

Working environment
 Medical center 258.23±60.03 3.82*  . 
 District hospital 265.25±62.77  . 
 Regional hospital 289.7±53.78  . 
 Home care 302.88±56.76  . 

Managerial positions
Yes 266.88±100.1 0.04
No 266.60±59.64

Attended PR training courses
Yes 273.51±58.26 3.06*
No 253.83±65.04

PR experience
Yes 293.90±47.63 3.62*
No 261.14±62.38

Notes: F: One-way ANOVA test; t: independent t-test; *p0.01.
Abbreviations: ANOVA, analysis of variance; M, mean; PR, pulmonary rehabilitation; 
LSD, Fisher’s least significant difference post hoc test; SD, standard deviation.
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Factors associated with intentions to 
promote PR
Bivariate analyses were performed with RTs’ demographic 

characteristics, related clinical experiences, knowledge, 

attitude, subjective norms, perceived behavioral control, 

and behavioral intention. They revealed that RTs’ inten-

tions to promote PR were significantly associated with 

clinical factors including PR education courses (t=-2.40, 

p=0.02), PR experiences (t=-3.07, p=0.017), and PR-related 

knowledge (r=0.12, p=0.02), attitudes (r=0.17, p=0.001), 

and subjective norms (r=0.43, p,0.001). In the perceived 

behavioral control component, there was no association 

between perceived NHI influence and behavioral intention 

(r=0.09, p.0.05); only self-efficacy and time were associ-

ated with behavioral intention (r=0.24, p,0.01; r=0.15, 

p,0.01, respectively). However, there were no significant 

associations between related clinical experiences variables 

and RTs’ intentions to promote PR in the multiple linear 

regression analysis (Table 4). The factors that significantly 

affected RTs’ intentions to promote PR in the multiple linear 

regression analysis were attitude, subjective norms, and self-

efficacy (Table 4). The total model explained 22.5% of the 

variance in behavioral intentions.

Discussion
PR programs are often implemented by RTs in Taiwan, so it 

is important to determine the levels of PR-related knowledge 

among RTs. In this study, the total percentage score for PR-

related knowledge was 63.12%. Previously, Perez et al26 

found that insufficient training can cause non-adherence to 

COPD therapy guidelines among clinicians. In the current 

study, the mean PR-related knowledge score of RTs with 

PR experience in clinical practice was greater than that of 

those without such experience (10.92±1.94 vs 9.93±2.10), 

similar to the findings of Foster et al.27 In that study, a survey 

of adherence to COPD therapy guidelines among various 

physicians revealed that internal medicine physicians had a 

higher level of knowledge about COPD therapy guidelines 

Table 4 Factors associated with behavioral intention of promoting pulmonary rehabilitation among respiratory therapists using multiple 
linear regression (n=379)

Variables β B SE 95% CI p-value

Age (years)
,30 vs 30–40 -0.039 -0.132 0.222 -0.569~0.305 0.553
,30 vs .40 0.089 0.308 0.303 -0.288~0.905 0.310

Educational level
College or university vs junior college 0.049 0.325 0.346 -0.355~1.006 0.348
College or university vs Master’s degree and above -0.021 -0.131 0.310 -0.742~0.479 0.672

Working years
3–10 vs #2 -0.091 -0.337 0.222 -0.773~0.099 0.130
3–10 vs .10 -0.095 -0.311 0.236 -0.776~0.154 0.190

Working environment
Medical center vs district hospital 0.062 0.197 0.175 -0.147~0.541 0.261
Medical center vs regional hospital 0.016 0.086 0.293 -0.490~0.661 0.769
Medical center vs home service 0.070 0.535 0.396 -0.244~1.313 0.178

Managerial positions
Yes vs no -0.026 -0.199 0.403 -0.992~0.595 0.623

PR training courses
Yes vs no 0.032 0.103 0.159 -0.415~0.209 0.516

PR experience
Yes vs no 0.058 0.261 0.225 -0.182~0.704 0.248

PR-related knowledge 0.045 0.034 0.037 -0.038~0.105 0.358
Attitude 0.110 0.043 0.020 0.004~0.082 0.029
Subjective norms 0.371 0.214 0.030 0.156~0.272 0.001
Perceived behavioral control

Self-efficacy 0.125 0.003 0.001 0.001~0.006 0.016
NHI 0.061 0.096 0.078 -0.058~0.249 0.222
Time 0.037 0.06 0.085 -0.108~0.228 0.484

Adjusted R2 0.225

Notes: β: standardized coefficient; B: unstandardized coefficient.
Abbreviations: PR, pulmonary rehabilitation; NHI, National Health Insurance; SE, standard error.

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com


International Journal of COPD 2017:12submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

2700

Chen et al

than other clinicians, due to their experience with COPD 

patients in clinical practice. This indicates that education 

can improve both adherence to COPD therapy guidelines 

and clinical care skills among physicians as well as RTs. 

Another study reported that physicians who do not renew 

their medical knowledge use antiquated treatments, resulting 

in non-adherence to therapy guidelines.28 Thus, continuing 

medical education is important for keeping medical person-

nel abreast of the current guidelines. One study reported that 

education alone had limited effects on behavior, but was a 

necessary first step toward changing it.29 Currently, PR is not 

incorporated as a major subject in school curricula for RTs in 

Taiwan. With regard to continued education after graduation, 

in Taiwan RTs acquire PR-related knowledge via in-service 

training from hospitals, or through symposia which are held 

irregularly by Taiwanese societies or associations. In the 

future, PR could be included as a major subject in curricula 

and ongoing education, in order to improve PR-related 

knowledge among RTs.

The mean total percentage score for attitudes toward 

PR was 71.33%. Most RTs acknowledged the benefits of 

PR for patients with COPD, which is consistent with a 

cross-sectional study by Glaab et al30 in which only 1.7% of 

respirologists/pulmonologists did not believe that PR was 

beneficial for patients with COPD. However, that study dis-

agreed with the results of Yawn and Wollan,31 who reported 

that only 3% of family medicine physicians and nursing 

practitioners acknowledged the benefits of PR, and 16% 

remained neutral.31

In the current study, RTs exhibited more positive inten-

tions toward promoting the participation of patients with 

COPD in PR programs. This may be because RTs are the first-

line health care providers for patients with COPD in Taiwan, 

and thus have the opportunity to observe the advantages of PR 

in such cases first-hand. In Taiwan, currently only physicians 

can prescribe PR therapy, but most do not prevent patients 

from self-referring. Therefore, we suggest that RTs could 

explain the benefits of PR to patients, thereby prompting them 

to request physicians to prescribe PR therapy.

Facilitators and hindrances of the 
behavioral intention to promote PR
We found that attitudes, subjective norms, and self-efficacy 

(perceived behavioral control) were the main factors affect-

ing the intentions of RTs to promote the participation of 

patients with COPD in PR programs; these findings support 

the hypotheses of the TPB with regard to the prediction 

of intentions. There was a significant positive correlation 

between attitudes toward PR programs and behavioral inten-

tions (β=0.11, p=0.02), indicating that in RTs, more positive 

attitudes toward PR programs led to a greater propensity to 

promote PR programs, which is consistent with the TPB.15

Subjective norms and behavioral intentions to promote 

participation in PR programs are positively correlated 

(β=0.37, p,0.00001). According to the TPB, individuals 

expressing stronger subjective norms toward a specific 

behavior have stronger intentions to act.15 The most important 

factor affecting behavioral intentions in RTs in our study was 

subjective norms. The results indicated that RTs’ behavioral 

intentions could be enhanced by increasing their subjective 

norms; in other words, increasing the pressure to promote PR 

through better support by their superiors and peers.

Self-efficacy is a determining factor in behavioral 

performance.32 A survey of obstacles related to adherence to 

COPD therapy guidelines among physicians revealed that low 

self-efficacy was an influential factor.26 Concordantly, our 

study also found a significantly positive association between 

self-efficacy and behavioral intentions (β=0.13, p=0.008). 

A  previous study reported that individuals with practical 

experience had higher self-efficacy with regard to imple-

menting the related behavior; moreover, self-efficacy could 

be improved through simulation scenarios and experiential 

learning via models and practice.33,34 Similarly, we found 

that RTs with clinical PR experience or training had higher 

levels of self-efficacy. To increase self-efficacy, clinical 

training courses in PR including education courses and 

clinical practice training should be increased in the future.

External obstacles also affect adherence to clinical 

guidelines among health care providers.28 Medical insur-

ance payment has been reported as a key factor influencing 

patients’ willingness to adhere to treatment,35 and better 

medical insurance payment could also increase physicians’ 

willingness to prescribe PR for patients with COPD.31,36 

Notably however, medical insurance payment had no statisti-

cally significant influence on RTs’ behavioral intentions in 

the present study, which may be related to the fixed salary 

of RTs, who derive no personal benefit from encouraging 

patients to participate in PR programs.

The model explains a relatively small 22.5% of the 

variance in behavioral intention. Ajzen37 indicated that 

perceived behavioral control is a mix of two dimensions: 

self-efficacy and controllability. Controllability refers to 

the extent to which an individual believes that he or she has 

personal control over the performance of the behavior rela-

tive to control exerted by factors outside of the individual’s 

control. Because we wanted to maximize our explanatory 
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power and minimize measurement redundancy,38 we only 

examined self-efficacy, and not controllability. In addition, 

we did not examine incentivization (establishment of a 

reward system), an external factor with good potential for 

strengthening PR promotion. Future studies may benefit from 

further examination of self-efficacy, controllability, and other 

external variables such as the reward system.

Strengths and limitations
This study included a sample size sufficient to achieve 80% 

power to yield significant results. Together with the fairly 

high response rate (89.1%) to the questionnaires, we could 

ensure a low level of bias.

There were several limitations to this study. Firstly, this 

study focused on behavioral intention, and there can be an 

intention-behavior gap that we could not account for with 

our methods. Secondly, the self-administered question-

naires were delivered during a national symposium of RTs, 

creating potential selection bias. Moreover, the participants 

may have discussed the contents of the questionnaires with 

others in the symposium, creating further potential for bias. 

Thirdly, the 379 participants in our study represented 18.56% 

of the total number of certified practicing RTs in Taiwan 

(n=2,042), indicating that the sample was not random, and 

therefore not representative of the larger population. Lastly, 

while the reliability of the instruments has been fully tested, 

and they have good internal consistency, they are still being 

validated. Future studies may benefit from a randomized 

longitudinal design.

Conclusion and implication
In order to increase utilization of PR, health care providers 

should do more to promote its awareness and that of its health 

benefits among patients with COPD. However, previous 

studies mostly focus on physicians’ referrals, and the lack 

of attention paid to other first-line health care providers’ 

promotion of PR. This is the first survey using the TPB to 

investigate the facilitators and hindrances of RTs’ behavioral 

intentions to promote PR. Promotion of participation in 

PR programs was associated with the attitudes, subjective 

norms, and self-efficacy of RTs, demonstrating the accuracy 

of the assumptions of the TPB. To enhance RTs’ behav-

ioral intentions to promote PR programs, positive attitudes, 

support from superiors and peers, and self-efficacy need to 

be improved.

Important clinical implications of this study include: 

1)  the superiors in hospital management should establish 

PR-related guidelines for RTs’ roles and functions, in order 

to create more professional support and a social atmosphere; 

2) the superiors can also set up a reward system as a strategy 

to improve PR promotion; 3) the superiors should give 

RTs enough time to inform patients of the benefits and 

effects of the PR program. PR training should form part 

of the school curriculum, and hospitals and professional 

associations should regularly offer continuing education and 

clinical practical sessions on PR for RTs. Clinical experi-

ence resulting from PR programs, or practical training in 

PR, may enhance RTs’ self-efficacy, thereby increasing the 

likelihood of their promoting PR for patients with COPD, 

and thus improving the rate of utilization of PR programs 

among patients with COPD.

PR is an integrated, multidisciplinary, diversified care 

plan which involves collaboration between multiple teams. 

In the current study, we only focused on RTs – however, 

future research could explore this issue in the context of 

other medical professionals, such as physicians or nurses or 

physical therapists. Furthermore, to increase the promotion 

of PR, qualitative research could be undertaken in an effort 

to better understand the PR-related experiences of RTs, and 

the barriers to promoting it.
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