
R E S E A R C H Open Access

© The Author(s) 2023. Open Access  This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, 
sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and 
the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included 
in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/. The 
Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available 
in this article, unless otherwise stated in a credit line to the data.

Zhu et al. BMC Pulmonary Medicine          (2023) 23:267 
https://doi.org/10.1186/s12890-023-02561-x

BMC Pulmonary Medicine

†Lingli Zhu and Zijun Ni are co-first authors.

*Correspondence:
Ruiyi Zhao
2192028@zju.edu.cn

Full list of author information is available at the end of the article

Abstract
Background  Awake prone positioning (APP) is a recommended therapy for non-intubated ARDS patients, but 
adherence can be challenging. Understanding the barriers and facilitators of adherence to APP is essential to increase 
the adherence of therapy and improve patient outcomes. The objective of this study was to explore the barriers and 
facilitators of adherence to awake prone ventilation using a qualitative approach and the Capability, Opportunity, 
Motivation-Behavior (COM-B) model.

Methods  Semi-structured, in-depth interviews were conducted with patients involved in awake prone ventilation. 
Data were analyzed using an adapted inductive thematical approach and mapped onto the COM-B model to identify 
barriers and facilitators to adherence of APP.

Results  Nineteen patients were interviewed (aged 55–92 years). Fifteen themes were identified and mapped directly 
on to the six COM-B constructs, with “physical challenges” related to physical capability being the primary barrier. 
These COM-B sub-items reflected five other barriers, including low self-efficacy(M), treatment environment(O), 
availability of time(O), misconceptions about the treatment(C), and insufficient knowledge(C). Key facilitators in 
adhering to APP were ability to identify and overcome obstacles(C), availability and affordability of treatment(O), 
family influences(O), beliefs and trust in treatment(M), fear about the disease(M), and perceived benefits(M). In 
addition, three factors played the role of both facilitator and barrier, such as media influences(O), healthcare 
influences(O), and behavioral habits(M).

Conclusion  The COM-B model was proved to be a useful framework for identifying the barriers and facilitators of 
adherence to awake prone ventilation. The findings suggest that adherence behavior is a dynamic and balanced 
process and interventions aimed at improving adherence to APP should address the barriers related to capability, 
opportunity, and motivation. Healthcare providers should focus on providing proper guidance and training, creating 
a comfortable environment, and offering social support to improve patients’ capability and opportunity. Additionally, 
promoting patients’ positive beliefs and attitudes towards the treatment and addressing misconceptions and fears 
can further enhance patients’ motivation to adhere to the treatment plan.
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Introduction
Prone positioning is a well-established technique that has 
been demonstrated to improve oxygenation and reduce 
mortality in mechanically ventilated patients with moder-
ate to severe acute respiratory distress syndrome (ARDS) 
[1]. This technique has also been applied to non-intu-
bated ARDS patients, referred to as awake prone posi-
tioning (APP), with similar benefits [2–5]. APP means 
helping or encouraging an awake, spontaneously breath-
ing patient to lie face down and move from a supine to a 
prone position [6]. During COVID-19 pandemic, health-
care providers have faced the growing need to reduce the 
demand for advanced respiratory care. The application of 
APP has shifted from patients undergoing vertebral body 
surgery, awake fiber-optic intubation, and lung transplan-
tation [6–8] to non-intubated ARDS patients, which was 
supported by clinical guidelines and expert consensus 
statements [9–11]. The optimal duration of APP sessions 
remains uncertain, but previous studies indicated at least 
8  h of daily prone position may be beneficial [2, 12]. A 
recent meta-analysis of over 4,000 COVID-19 patients 
revealed that the actual duration of APP varied signifi-
cantly, ranging from 1–2 h to 8–10 h per day [13], which 
may potentially affect the effectiveness of treatment [13, 
14]. A multicenter pragmatic randomized clinical trial 
showed that poor compliance was speculated as a pos-
sible factor for the lack of observed benefits [15]. It is 
thus necessary to identify the factors affecting patients’ 
difficulties in prolonged prone positioning and to create 
efficient therapies to increase adherence.

Limited research has been conducted to explore the 
patient experience with recommended treatment, and 
investigate the factors influencing the implementation of 
APP. Two recent qualitative studies have examined fac-
tors for implementing prone ventilation in mechanically 
ventilated patients from the perspective of healthcare 

professionals, including the attitudes and knowledge of 
healthcare workers, the characteristics of the ICU, as well 
as the influence of family, hospital, and social resources 
[16, 17]. Besides, it should be noted that unlike prone 
positioning with which patients are intubated, sedated, or 
even paralyzed, effective APP requires significant patient 
cooperation. Previous trials emphasized discomfort and 
fatigue as the most common barriers to patient adhe-
sion [15, 18, 19], and patients’ knowledge, attitudes, and 
experience with APP impact adherence to prone ventila-
tion therapy [19]. Even though quantitative studies have 
found factors that affect patient compliance, few inter-
views with non-intubated patients have been conducted 
to date, which can seek to produce a deeper, more com-
plex, and all-encompassing understanding of experience, 
illness, or behavior [20].

Research suggests it can be most effective that using 
a theoretical framework to understand the behavior 
[21]. The Behavior Change Wheel (BCW) recommends 
using the Capability, Opportunity, Motivation-Behavior 
(COM-B) model (Fig. 1) to specify behavioral factors that 
can be targeted as part of behavior change intervention 
development [22]. This model highlights that the deter-
minants of behavior include individuals’ physical and 
psychological abilities, physical and social opportuni-
ties, and reflective and automatic motivation [23]. Similar 
studies in other settings have been applied this model to 
understand behaviors, such as medication adherence [24] 
and physical activity [25] among patients. To gain insight 
into the patient experience with APP and gather in-depth 
feedback on factors that facilitate or deter its use, a quali-
tative study based on the COM-B model was conducted. 
The study aimed to identify factors that could be targeted 
to improve adherence to the treatment and enhance 
patient outcomes.

Keywords  Awake prone position, COM-B model, Qualitative research

Fig. 1  Capability, Opportunity, Motivation-Behavior (COM-B) model
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Methods
Study design
This is a descriptive qualitative study conducted in adher-
ence to the Standards for Reporting Qualitative Research 
(SRQR) [26]. The data was collected using semi-struc-
tured qualitative interviews and analyzed through the-
matic analysis and COM-B mapping. The study obtained 
approval from the medical ethics committee of the Sec-
ond Affiliated Hospital, Zhejiang University School of 
Medicine (No. I2023041).

Participants
Participants in this study were recruited from a tertiary 
general hospital in Hangzhou, China, from January to 
February 2023. To ensure maximum variability, We used 
purposive sampling of patients with diverse character-
istics (sex, age, education level, etc.), and we specifically 
selected patients with different duration of awake prone 
positioning for ventilation to capture a range of experi-
ences. We excluded patients who refused or were unable 
to cooperate, or had altered mental status with inability 
to turn in bed without aid, and those who were treated 
in intensive care units or had communication disorders 
were also excluded. Sampling continued until thematic 
saturation was reached, and to confirm that no new 
information emerged, two additional participants were 
recruited for this study. Ultimately, 19 participants were 
included (See Table 1).

Data collection and procedures
All potential participants were initially assessed and con-
tacted by nurses, and informed them about the study. 
Once verbal consent was obtained, the first author 
scheduled appointments for the interviews. Prior to the 
interviews, written consent was obtained from each par-
ticipant, with the assurance that they had the right to 
withdraw from participation at any time. The interviews 
started with the broad question “What is your experience 
of receiving awake prone ventilation?“ followed by spe-
cific items created based on the COM-B model to iden-
tify barriers and facilitators of patient adherence to awake 
prone positioning. Examples of such items include “Tell 
me a little bit about APP?“ and “What, for you, do you 
think are the benefits and risks of APP?“ The interviews 
were conducted in the wards, avoiding peak room visits 
and nursing care to ensure participant comfort. Digi-
tal audio-recorders and filed notes were used to record 
the interviews, which lasted between 28 and 40 min. To 
avoid researcher bias, the entire interview was completed 
by the same trained researcher.

Data analysis
All interviews were transcribed verbatim by the first 
author within 24 h of the end of the interview, and then 
checked by the second author who listened to the record-
ing to ensure accuracy. Any ambiguities were clarified 
with the interviewees in a timely manner to maximize the 
authenticity of the text. The transcribed data were orga-
nized and analyzed using NVivo12 software.

Using Braun & Clarke’s [27] analysis approach to 
inductive themes (Phase1) and map themes onto the 
COM-B model [23, 28] (Phase2). In phase 1, the first and 
second authors repeatedly read the transcribed texts to 
become familiar with the data and conducted primary 
coding to generate initial themes. Through further devel-
opment and review, they refined, defined, and named the 
themes, and clarified the content. In phase 2, two authors 
reviewed the themes and representative quotes and 
mapped each theme onto the COM-B model. Any dif-
ferences arising in both phases were discussed with the 
third author until a consensus was reached.

Results
The study included participants with a mean age of 72 
years, and 64.8% of them were male. The majority of par-
ticipants(73.7%) resided in urban areas. Around 57.9% 
of the participants were ventilated in APP for less than 
3 h per day, while only 10% received treatment for more 
than 10  h (See Table  1). Fifteen themes were extracted 
from the study that were found to have an impact of the 
treatment of APP in patients. These themes were closely 
related to the core elements of the COM-B model, as 
elaborated in the Table 2.

Table 1  Characteristics of participants
Characteristics Categories N(%)
Age <60

≥ 60
3 (15.8)
16(84.2)

Mean ± SD 72.11 ± 12.95

Sex Female 6 (31.6)

Male 13(68.4)

Education Primary and below
Middle to high
College and above

7 (36.8)
8 (42.1)
4 (21.1)

Location Rural
City

5(26.3)
14(73.7)

Durations of prone 
positioning(h/d)

≤ 3 11(57.9)

4–10
>10
Mean ± SD

6 (31.6)
2 (10.5)
4.68 ± 3.67

Durations of prone 
positioning(d)

≤ 3
4–7
≥ 7

11(57.9)
4 (21.1)
4 (21.1)

Support/device O2 nasal cannula
HFNC
O2 mask
NIV

10(52.6)
5(26.3)
3(15.8)
1(5.3)

HFNC: high-flow nasal cannula; NIV: noninvasive ventilation; O2:oxygen;

h/d: hours/days d: days
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Capabilities
Physical capability
There were many barriers and challenges to compliance 
with APP. Physical challenges was identified as a signifi-
cant factor, particularly with regard to tolerance. Par-
ticipants indicated that their bodies seemed unable to 
tolerate prolonged prone ventilation due to aging and 
their disease status, despite showing a positive attitude 
towards treatment. One participant mentioned, “Prone 
position ventilation is a physical activity that requires a 
lot of energy…It’s not rest…it’s similar to exercising like 
Qigong for a long time.“(P3,Male).

Psychological capability
Regarding psychological capability, participants in this 
study reported limited necessary knowledge and had 
many misconceptions about the treatment. During the 
course of treatment, individuals frequently adopted inap-
propriate prone positions. As one participant described: 
“I’m not sure…I just lay on me bed, even though it really 
makes me uncomfortable.”(P14,Female). Additionally, 
some expressed concerns about the potential harm and 
lack of information provided by healthcare profession-
als. For example, one participant stated: “I just don’t know 
what it does for my body…you know what? That’s against 
my common sense, in my view, keeping the prone posi-
tion will damage my heart…”(P14, Female). Another par-
ticipant believed that staying in the position for too long 
could lead to suffocation and expressed fears about it: “I 
am worried about taking an APP for a long time, no one 
told me if something was going to happen…”(P18,Male). 

Moreover, participants had many misconceptions about 
the treatment of APP, especially regarding its details. As 
one participant said, “When my oxygen saturation can 
stay above 90%, I thought it was time to stop. Actually, I 
am only keeping it up for a few minutes…”(P2, Female). 
However, some participants demonstrated a greater 
capacity for problem-solving and were able to overcome 
obstacles. They made adjustments to their position, 
improved their equipment, or sought assistance to pro-
long the duration of ventilation. For example, one par-
ticipant found a solution to the discomfort caused by the 
prone position by using a pillow with a hollow hole in the 
middle to avoid neck strain and pressure on their arms. 
He explained, “I realized that I could maintain this posi-
tion for a long time when I went for a massage…I asked my 
daughter to buy a pillow with a hollow hole in the middle 
(similar to a swimming ring or a donut)…In fact, it worked 
very well…”(P6, Male).

Opportunity
Physical opportunity
The physical opportunity was identified as a crucial 
facilitator of the awake prone ventilation treatment. 
The availability and affordability of the treatment were 
emphasized as important factors that positively influ-
enced patient behavior. Participants noted that the sim-
plicity of the execution and the low cost of the treatment 
made it a viable option compared to other treatments 
such as oxygen inhalation or mechanical ventilation. One 
participant articulated, “Just a simple prone position can 
make you feel better…why not do that?” (P13, Male). Fur-
ther, the awake prone position places greater emphasis 
on active patient cooperation than the prone position for 
intubated sedated patients. However, participants noted 
that the availability of time was a challenge. For instance, 
one participant noted, “With an IV injection one minute 
and a bathroom break the next… I don’t have time to per-
form prone ventilation, and I think I’ll have full time to do 
it (APP) when I get home…” (P15, Male).

Moreover, participants identified the treatment envi-
ronment as a key factor that can influence patient 
behavior. Many patients highlighted that the presence 
of therapeutic tubes or devices could hinder their abil-
ity to change or adapt their position actively. For exam-
ple, one participant explained, “I have a catheter in my 
neck (CVC)…I can’t adjust my posture at will…” (P11, 
Male). Similarly, another participant expressed, “Actually, 
you can see that I had so many tubes in my body that I 
couldn’t move around like a normal person, especially in 
the prone position…”(P18, Male).

Social opportunities
Social opportunities emerged as an important theme in 
this study, as participants described how their caregiver 

Table 2  Mapping of themes to the COM-B Model
Emerging sub-theme from the 
transcript

Sub-compo-
nents
of COM-B 
Model

Broad 
components
of COM-B 
Model

1.Physical challenges (B) Physical 
Capability

Capability

2. Insufficient knowledge(B)
3. Misconceptions about the treatment 
(B)
4. Ability to identify and overcome 
obstacles (F)

Psychological 
Capability

5. Availability and affordability of treat-
ment (F)
6. Availability of time (B)
7. Treatment environment (B)

Physical 
Opportunity

Opportunity

8. Family influences (F)
9. Media influences (M)
10.Healthcare influences (M)

Social 
Opportunity

11. Beliefs and trust in treatment (F)
12. Fear about the disease(F)
13. Low self-efficacy (B)

Reflective 
Motivation

Motivation

14. Perceived benefits(F)
15. Behavior habits(M)

Automatic 
Motivation

F: Facilitating factor B: Barrier factor M: Mix factor.
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attitudes, caregiver support, and family relationships 
influenced their treatment adherence behaviors. One 
participant stated, “I couldn’t turn over on my own effec-
tively…my daughter told me it (APP) was good for my 
health, so she assists me with these treatments during the 
day. She encourages and supervises me to complete these 
tasks every day, even if sometimes I try to be lazy…” (P9, 
Male). This highlights that for some participants, sup-
portive family members prompts adherence in APP. 
Another important aspect of social opportunities high-
lighted by participants was the use of short-form video 
and internet platforms such as We Chat for medical 
science popularization in China. Several participants 
reported that they found all the available online informa-
tion helpful in understanding and accepting new medical 
measures. For instance, one participant said, “I read all 
the information on your hospital’s app, and I know that 
APP is good…”(P11, Male). However, some participants 
also expressed concerns about the abundance of online 
information and the challenge of distinguishing between 
useful and practical methods, as one participant noted, 
“There is too much information online, and it’s hard 
to tell what’s really practical.”(P8, Male). Participants 
also described how the attention given to treatment by 
healthcare providers could improve their compliance 
behavior. For example, one participant stated, “The doc-
tors and nurses remind me several times a day… At first, 
I was afraid of the prone position, but after receiving com-
munication and guidance from the nurses, I gradually 
accepted it…” (P15, Male). This highlights the importance 
of healthcare providers in providing social opportunities 
for patients to adhere to treatment plans. However, some 
participants also expressed concerns about inadequate 
communication with healthcare providers. Some felt that 
they did not receive enough information about the treat-
ment from their doctors, which hindered their ability to 
comply with it. For instance, one participant stated, “I’m 
afraid the catheter will come out… they don’t explain in 
detail… They always say ‘It’s good for your lung function…’ 
but I need to know what risks I might be exposed to…”(P12, 
Female). Another participant added, “They looked so 
busy that I didn’t dare to disturb them too much.” (P14, 
Female).

Motivation
Reflexive motivation
Reflexive motivation, which involves beliefs, trust, emo-
tions, and reflective processes, played a crucial role in 
behavior modification among participants in this study. 
Participants had faith in the treatment, especially in the 
visual effects of APP, which motivated them to adhere to 
the recommended behavior. Some participants reported 
significant improvements in their oxygen saturation 
and sputum expectoration after practicing APP, which 

encouraged them to continue with the treatment. For 
example, one participant stated, “While practicing, I 
would watch the monitor, and to my surprise, my oxy-
gen saturation increased significantly to 96%… I was just 
doing something as simple as that…” (P11, Male). Fear of 
the consequences of the disease also acted as a motivator 
for behavior modification. Participants were scared that 
if they did not cooperate well with the treatments, their 
condition might worsen to the point where they needed 
to be put on ventilators. As one participant expressed, “I 
want to get well quickly… I don’t have a choice. The doc-
tor said if I don’t want to get worse, I need to practice it…
”(P9, Male). However, participants also expressed doubts 
about their ability to adhere to APP, indicating low self-
efficacy. They felt that practicing daily and attending the 
required sessions would be too much effort. As one par-
ticipant expressed, “And then I don’t have any confidence 
to promise that I will keep going…” (P19, Male).

Automatic motivation
In this study, two factors that influence automatic moti-
vation are the behavior habits and perceived benefits. 
Participants who had already formed the habit of using 
the prone position were more likely to be motivated to 
continue using it. For example, one participant reported 
that lying on their stomach became easier over time and 
reduced feelings of tiredness (P9, Male). In addition, per-
ceived benefits, such as improved breathing and overall 
health, also contribute to automatic motivation. One par-
ticipant said, “You know, it’s important to have taken care 
of it before the problem, I can practice it (APP) to avoid 
endotracheal intubation…”(P6, Male). However, some 
participants reported experiencing difficulties in chang-
ing their habits, which presents a significant barrier to 
their motivation. One participant aptly described, “It’s 
uncomfortable for me to lie on my stomach and I could 
not tolerate the sensation… I am used to sleeping on my 
back.” (P4, Male).

Discussion
In this study, we identified 15 themes that completely 
matched the COM-B model, providing a comprehensive 
understanding of the factors that affect patient adherence 
behavior [23]. Our findings suggest that adherence to 
the prone position among patients is a dynamic balance 
process that is influenced by capability, motivation, and 
opportunity.

Unlike a study in Mexico, the mean duration of prone 
position in our study was only 4.68  h per day, sig-
nificantly lower than its 8.6  h [29]. Physical weakness 
appeared to be a significant barrier, particularly as our 
patients were older and had greater difficulty overcom-
ing the discomfort caused by stiffness and pain [18, 30]. 
This obstacle may be addressed through strategies such 
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as using additional pillows or rolled towels [18], and the 
adoption of novel positions like the dolphin prone posi-
tion [31], Reverse Trendelenburg position [11], alternat-
ing prone positioning [32], and Rodin’s position [33]. 
Our study also found that the lack of knowledge and 
misconceptions about prone position were major factors 
affecting patients’ psychological capability, which may be 
related to their limited ability to understand and accept 
information, similar to the survey by Sethi et al [19]. 
Moreover, these factors may also lead to patients’ fear of 
prone position ventilation, thereby weakening their con-
fidence in adhering to the prescribed course of action. To 
address these barriers, various educational methods can 
be used, such as providing detailed information by hand-
outs to reduce patients’ insecurity during treatment [34], 
as emphasized by the Behavior Change Wheel [23].

When it comes to physical opportunities, it also illus-
trates that treatment accessibility is another crucial fac-
tor affecting patient compliance, particularly for sober 
patients [15], and that the impact of the treatment envi-
ronment should not be overlooked [35]. In order to 
improve patient compliance, it is necessary to consider 
the physical and psychological needs of the patient and 
to choose an appropriate time for treatment (e.g., at night 
in the prone position) to minimize environmental dis-
turbances. Optimizing treatment environments, such as 
placing electrodes on the back, substituting nasal cath-
eters for masks for oxygen inhalation, and providing hol-
low pillows to relieve discomfort can address patients’ 
physical needs, which is a component of the COM-B 
model. Social opportunity is also a key factor in promot-
ing patient compliance. In the ward, caregivers play a 
crucial role in assisting with patient care and supervising 
the implementation of treatment. Empowering educa-
tion for family members can not only help patients better 
adhere to APP but also reflect the importance of human-
ized care. At the same time, releasing information about 
treatment at the hospital level through Internet, patients’ 
acceptance of treatment can be improved, and the short-
age of clinical nursing resources in the ward also can be 
alleviated.

Based on the COM-B model, the factors related to 
capability and opportunity may further improve or 
inhibit patients’ motivation to adhere to the APP [23]. 
As described in this study, poor self-efficacy due to a lack 
of capability hindered patient evaluation of the course of 
treatment and impeded adherence, which is consistent 
with previous researches [36, 37]. Additionally, the study 
found a new result that daily habits had both positive 
and negative effects on adherence. Those who prefer to 
sleep on their stomach can last longer in treatment, but 
for others, it can be a difficult posture to maintain and an 
uneasy maneuver to perform [19]. Notably, participants 
with higher compliance reported an increased tolerance 

for the prone position over time, suggesting that health-
care professionals could encourage patients to gradually 
increase the duration of each session and try the prone 
position several times throughout the day. Furthermore, 
the current study also identified fear of disease, perceived 
benefits, and a strong belief in treatment as facilitators of 
initiation and maintenance of APP, with a positive feed-
back mechanism between these factors. Participants 
stated that their fear of disease severity and potential 
complications was the driving force behind their deci-
sion to initiate and comply with treatment. As they began 
to experience positive changes from the treatment, their 
trust in the treatment approach increased, further solidi-
fying their adherence. Interestingly, the study found that 
patients’ motivational change was a process of calculated 
risk, similar to findings in sexual health behavior research 
where risk-benefit analyses affect motivation [38]. These 
findings indicate that these obstacles can be considered 
alongside education around the health consequences in 
order to motivate adherence to prone position therapy 
to begin with. Further interventions can be made to rein-
force positive beliefs through education and clear com-
munication from healthcare professionals about the 
benefits of the prone position.

Strengths and limitations
This study adds to the existing limited literature and 
explores the perceptions of awake patients regarding 
prone ventilation therapy. A noteworthy strength lies in 
the theoretical analysis of the factors influencing compli-
ance behavior with prone ventilation therapy in awake 
patients. Utilization of the COM-B model allows the 
results of this study to be fed directly into the behavioral 
analysis to facilitate the development of empirically and 
theoretically based behavior change interventions, which 
is the first stage of intervention development in line 
with BCW theory [23]. As well, a heterogeneous sam-
ple of patients undergoing awake prone ventilation was 
recruited in terms of social characteristics (age, gender, 
literacy) and duration of prone ventilation, which allowed 
for a wider range of perspectives to be included in the 
analysis.

Notwithstanding, there were several limitations. Firstly, 
this study was conducted in a specific healthcare set-
ting with a small sample size, which may limit the gen-
eralizability of the findings to other contexts. Secondly, 
the study relied on self-reported data from patients, 
which may be subject to recall bias and social desirabil-
ity bias. Additionally, the study did not include perspec-
tives from healthcare providers, which could provide 
valuable insights into factors that influence adherence to 
awake prone ventilation. Despite these limitations, this 
study provides a valuable contribution to the literature on 
adherence to awake prone ventilation and highlights the 
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importance of considering behavioral determinants when 
designing interventions to improve patient adherence to 
this therapy.

Implications and future direction
The results of this study were found based on the 
COM-B model from the patient’s perspective, but further 
research to extend the findings is needed. Future studies 
could incorporate multiple healthcare settings to delve 
into how “opportunity” may impact adherence to APP, 
and utilize mixed research methods and triangulation 
of data from different sources [39], such as patient self-
reports and health provider perspectives, to gain a more 
comprehensive understanding of the factors influencing 
patient behavior.

The findings of the current study can be used as a basis 
for developing interventions to promote patient adher-
ence to APP. All the factors identified in the present study 
are interrelated and a simple suggestion of “self-proning” 
is not enough as a therapeutic intervention to achieve 
prolonged adherence to APP [13, 40, 41]. Further clinical 
practice and intervention research can develop targeted 
measures that address specific barriers to adherence by 
effectively utilizing the intervention functions within 
the BCW theory [23]. For example, providing adequate 
education (increasing knowledge or understanding) and 
using persuasion (persuasive communication to induce 
positive or negative feelings) can be effective strategies 
for reducing barriers. Additionally, the integration of 
digital technologies in the implementation of APP could 
be beneficial in addressing physical challenges and the 
scarcity of human resources. For instance, virtual reality, 
a digital technology for achieving personalized exercise 
and participation motivation, has shown promise in the 
field of respiratory rehabilitation [42, 43]. Future studies 
could further explore the potential of digital technologies 
and determine their optimal use in APP clinical settings.

Conclusion
In conclusion, this study provides valuable insights into 
the barriers and facilitators of adherence to awake prone 
ventilation using the COM-B model, which is influenced 
by the interplay between capability, opportunity, and 
motivation. Physical capability, particularly weakness, is 
the main factor that impedes patients from maintaining 
prone position ventilation for a prolonged period. How-
ever, opportunities for support, such as equipment and 
family support, and psychological adaptation can allevi-
ate the negative impact of physical limitations. Moreover, 
patients’ motivation—including beliefs about treatment 
and fear of disease complications—can influence their 
adherence to prone position ventilation positively if 
proper communication is maintained to deliver accu-
rate treatment-related information. Overall, the study’s 

findings have important implications for healthcare pro-
fessionals and policymakers in designing tailored inter-
ventions that target specific adherence barriers, enhance 
patient education, and improve the quality of healthcare 
services. Future research should investigate the effective-
ness of implementing strategies based on the COM-B 
model to enhance patients’ adherence behavior.
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