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The application effect of a pulmonary rehabilitation
program based on empowerment theory for

patients with COPD combined with heart failure
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Abstract

Background: Chronic obstructive pulmonary disease (COPD) and heart failure are often coexisting conditions that can sev®
impact patients’ cardiopulmonary function and quality of life. Pulmonary rehabilitation programs, particularly those based on
empowerment theory, may improve clinical outcomes by enhancing self-efficacy and promoting patient engagement.

Methods: A total of 70 patients with COPD and heart failure admitted to our hospital’s respiratory department from January 1,
2023, to April 31, 2024, were randomly assigned to either a control group (n = 35) or an observation group (n = 35). The control
group received routine care, while the observation group underwent an empowerment-based pulmonary rehabilitation program in
addition to routine care for 4 weeks. Lung function (forced vital capacity, forced expiratory volume in 1 second, maximum voluntary
ventilation), arterial blood gas levels (partial pressure of carbon dioxide, partial pressure of oxygen, and arterial oxygen saturation),
cardiac function (left ventricular ejection fraction and serum brain natriuretic peptide), cardiopulmonary function (heart rate, respiratory
rate, and 6-minute walk test), self-efficacy, and rehabilitation compliance were measured before and after the intervention.

Results: There were no significant differences between the groups before the intervention (P > 0.05). After the intervention, the
observation group exhibited significant improvements in lung function, arterial blood gas levels, cardiac and cardiopulmonary
function, and self-efficacy scores compared with the control group (P < 0.05). Rehabilitation compliance was also significantly
higher in the observation group (P < 0.05).

Conclusion: An empowerment-based pulmonary rehabilitation program effectively improves rehabilitation compliance, lung
and heart function, and self-efficacy in COPD patients with heart failure, suggesting it has strong potential for clinical application.
Abbreviations: BMWT = six-minute walk test, BNP = brain natriuretic peptide, COPD = chronic obstructive pulmonary disease,
FEV1 = forced expiratory volume in 1 second, FVC = forced vital capacity, HR = heart rate, LVEF = left ventricular ejection fraction,
MWV = maximum voluntary ventilation, RR = respiratory rate.

Keywords: chronic obstructive pulmonary disease, empowerment theory, heart failure, puimonary rehabilitation training, self-efficacy

1. Introduction long-term and continuous treatment, it is highly preventable
and can be managed effectively through pulmonary rehabili-
tation.!) Chronic obstructive pulmonary infection can lead to
left heart failure, making COPD combined with heart failure
a common clinical scenario. Improving the cardiopulmonary
function of these patients through pulmonary rehabilitation
is crucial to reduce mortality and enhance patient outcomes.
Pulmonary rehabilitation, a form of respiratory rehabilita-
tion, is the most effective non-pharmacological treatment
for COPD patients. It involves comprehensive interventions,
including exercise, health education, behavior modifica-
tion, psychosocial support, oxygen therapy, and nutritional
support, aiming to improve lung function, enhance physical
endurance and cardiopulmonary health, and slow disease

Chronic obstructive pulmonary disease (COPD) is a preva-
lent chronic respiratory condition characterized by airflow
obstruction and alveolar abnormalities, leading to airflow
limitation. Due to its insidious onset and recurrent symptoms,
COPD contributes to high mortality and disability rates world-
wide.l"2I' In 2019, studies reported approximately 455 million
COPD patients globally, with 3.9 million deaths attributed
to the disease.®’ COPD has become the third leading cause
of death worldwide, and projections suggest that by 2030,
over 4.5 million people will die from COPD or its compli-
cations, further increasing its contribution to global mortal-
ity.’) Although COPD is incurable and progressive, requiring

The authors have no funding and confiicts of interest to disclose. Copyright © 2024 the Author(s). Published by Wolters Kluwer Health, Inc.

This is an open-access article distributed under the terms of the Creative Commons
Attribution-Non Commercial License 4.0 (CCBY-NC), where it is permissible to
download, share, remix, transform, and buildup the work provided it is properly

The First People’s Hospital of Yancheng (2024-K-169). cited. The work cannot be used commercially without permission from the journal.

The datasets generated during and/or analyzed during the current study are
available from the corresponding author on reasonable request.

How to cite this article: Zhang Y, Gu C, Sun L, Hai H. The application effect of a

* The First People's Hospital of Yancheng, The Yancheng Clinical College of pulmonary rehabilitation program based on empowerment theory for patients with

Xuzhou Mediical University, Yancheng, PR China. COPD combined with heart failure. Medicine 2024;103:41(e40067).
* Correspondence: Huang Hai, Yancheng City, Jiangsu Province 224000, China Received: 2 July 2024 / Received in final form: 26 August 2024 / Accepted: 28
(e-mail: hh34865@163.com). August 2024

http://dx.doi.org/10.1097/MD.0000000000040067


mailto:
mailto:
mailto:
https://orcid.org/0009-0006-8965-6840
mailto:hh34865@163.com
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/

Zhang et al. ® Medicine (2024) 103:41

progression.”l Current national and international studies pri-
marily focus on developing exercise programs and compar-
ing pulmonary rehabilitation methods for COPD and heart
failure patients. However, these studies often overlook patient
compliance during exercise interventions, potentially limiting
the benefits of exercise therapy and resulting in suboptimal
symptom control. Research indicates that some COPD and
CHEF patients experience accelerated breathing and heart rate
during pulmonary rehabilitation, leading to reluctance to par-
ticipate and exacerbating their symptoms, creating a vicious
cycle.® For instance, a study by Jing et al involving 31 eligible
patients found that 24 (77.42%) refused pulmonary rehabil-
itation, and only 6 (19.35%) completed the program, with
training times below the expected 30 to 40 minutes.”! This
highlights the low acceptance of pulmonary rehabilitation
among COPD patients with heart failure. Improving exer-
cise compliance, consolidating the effectiveness of exercise
therapy, and promoting the rehabilitation of COPD patients
with CHF have become a focal point of research for scholars
worldwide.

Empowerment theory is a management practice empha-
sizing decentralized decision-making, where individuals are
given the appropriate rights to participate in organizational
decision-making. This approach increases perceptions of effort
and expectations, fostering self-motivation.'”’ The theory aims
to enhance autonomy, control, and self-determination in indi-
viduals or groups through behavioral interventions across 4
stages: pre-intention, intention, action, and maintenance. These
stages increase self-efficacy, self-esteem, and autonomy, improv-
ing the capacity to participate in society and achieve personal
goals. In the medical field, empowerment theory involves grant-
ing patients and their families decision-making rights during
diagnosis and treatment, stimulating patients’ potential, and
improving their self-efficacy through health knowledge and
skill training.' It is primarily applied to chronic disease man-
agement, enhancing adherence, and offering new patient treat-
ment and rehabilitation approaches.!'?! For instance, Halpin et
al developed a home exercise program based on self-efficacy
and empowerment concepts for older adults at risk of falls,
implemented through a mobile app.!'¥! The results demon-
strated that the program effectively reduced the incidence of
falls and improved adherence to home exercise. Despite these
advancements, no studies have applied empowerment theory to
pulmonary rehabilitation programs for COPD and heart fail-
ure patients. Therefore, this study aims to apply empowerment
theory to a pulmonary rehabilitation program for patients with
COPD and heart failure to improve pulmonary rehabilitation
effectiveness, cardiopulmonary function, and quality of life. The
following report details our findings.

2. Objects and methods

2.1. Study subjects

Patients with COPD combined with heart failure admitted to
the Respiratory Medicine Department of our hospital from
January 1, 2023 to April 31, 2024 were selected for the study.
Inclusion criteria: ® meeting the relevant diagnostic criteria for
COPD and CHF!"¥; ® age > 18 years; ® normal cognitive func-
tion; @ hospitalization duration > 4 weeks; ® consent to partic-
ipate in this study. Exclusion criteria: (1) hearing impairment,
inability to cooperate in completing the interview; (2) com-
bined with severe liver and kidney dysfunction and malignant
tumor patients; (3) severe joint deformity, unable to exercise.
The sample size was calculated according to the formulal'!:
nl=n2 = {(Za/2 + ZP)xo/d}?, taking a=0.05, f=0.1, two-
sided test, checking the table to get Za/2 =1.96, Zf3 = 1.282.
Checking the relevant literature,!'! we took o =4.02, 6 = 3.49.
Substituting the formula to calculate n1 = n2 = 28, the sample
size should be 56 cases, but considering the 10% of lost visits,
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the final sample size was 70 cases. Patients were divided into a
control group and an observation group, with 35 patients in
each group, using opaque sealed envelope allocation. The hospi-
tal’s ethics committee approved this study.

2.2. Methods

The control group adopts the routine nursing intervention
program, including the following: ® assessment of respiratory
and circulatory status and symptoms: monitoring the patient’s
respiratory rate, depth of breathing, oxygen saturation, cough
symptoms, heart rate, and rhythm, etc, and timely detection
and treatment of relevant abnormalities. @ Oxygen therapy: if
there are symptoms of hypoxemia or heart failure, it is neces-
sary to give oxygen inhalation therapy or noninvasive ventilator
CPAP mode assisted respiration as prescribed by the doctor to
maintain the patient’s oxygen saturation at 90% or above. ®
Give drugs for symptomatic supportive treatment: give drugs
such as bronchodilators, steroids, recombinant human brain
natriuretic peptide (BNP), and other drugs for symptomatic
supportive treatment, used to relieve respiratory symptoms and
heart failure symptoms and reduce the inflammatory response.
@ Nutritional support therapy: after assessing the nutritional
risk of patients, provide appropriate nutritional support as pre-
scribed by the physician and, if necessary, provide an indwelling
gastrointestinal tube for enteral nutritional support therapy to
meet the energy and nutritional needs of patients. ® Prevention
of respiratory tract infection: control the greenhouse degree in
the ward within the appropriate range, keep the patient’s respi-
ratory tract clean and moist, and tell the patient to keep warm
to avoid respiratory tract infection caused by cold. ® Prevention
of venous thrombosis: for patients who have been bedridden for
a long time, instruct patients to do ankle pump exercises, foot
massage, wear elastic stockings, and other measures to prevent
venous thrombosis. @ Health education and rehabilitation coun-
seling: providing health education and rehabilitation counseling
to patients and their families, providing appropriate rehabilita-
tion programs and relevant knowledge to help patients recover
as soon as possible and prevent disease recurrence.

2.2.1. Composition of the research team. The research
team comprised 11 people, including 1 respiratory physician,
1 cardiologist, 1 rehabilitation physician, 2 rehabilitation
therapists, 1 senior respiratory nurse, 1 senior cardiology nurse,
and 2 respiratory and 2 cardiology nurses. The senior respiratory
and cardiology nurse acted as the project leader, responsible for
the research design and organizational coordination of the whole
project, as well as driving the project forward and supervising
the implementation of the interventions; the 4 respiratory
and cardiology nurses were responsible for overseeing the
pulmonary rehabilitation training of the patients, empowering
the patients and collecting data. The respiratory physician and
cardiologist were accountable for the training and supervision of
COPD combined with heart failure, the rehabilitation physician
was responsible for the theoretical training of pulmonary
rehabilitation, and the rehabilitation therapist was responsible
for supervising the pulmonary rehabilitation training. Before
the official start of the study, all researchers underwent uniform
training, which included knowledge of COPD combined with
heart failure, empowerment theory, pulmonary rehabilitation
training, and other related knowledge. They also passed the
examination before being allowed to participate in this study.

2.2.2. Intervention methodology. Using empowerment theory
as a framework, the intervention was implemented according to
the 4 stages and 5 steps of empowerment theory. The 4 stages
are pre-intention, intention, action, and maintenance, and the
5 steps are clarifying the problem, expressing feelings, setting
goals, making plans, and evaluating effects.
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2.2.2.1. Pre-intention stage. This stage focuses on assessment
and analysis. The main focus is to conduct a comprehensive
evaluation of the patient to understand the patient’s
cardiopulmonary function, physical function, and willingness to
undergo cardiopulmonary rehabilitation. For patients who are
unwilling and unmotivated to undergo rehabilitation, we will
understand the main reasons why patients refuse to undergo
pulmonary rehabilitation, clarify the reasons for refusal through
face-to-face communication, and communicate the benefits of
pulmonary rehabilitation through brochures, multimedia,
and other forms of communication to share successful cases
and health care knowledge to increase patients’ willingness to
participate in pulmonary rehabilitation. For patients who are
willing to participate in pulmonary rehabilitation, we provide
positive encouragement and reassurance and explain the
relevant contents of pulmonary rehabilitation training (the
importance of pulmonary rehabilitation training, methods,
and precautions), etc, so that they understand the impact of
pulmonary rehabilitation training on the disease and increase
their confidence and motivation to participate.

2.2.2.2. Intention stage. This stage focuses on physician-
nurse-patient collaboration to increase the patient’s intention to
participate. The patient is seen as the center of empowerment,
encouraged to say whether there are any barriers to pulmonary
rehabilitation training, helped to analyze the causes of the
problem, and channeled ambivalence to increase confidence in
the training; for those who do not comply with the training,
listing the impact of the disease on themselves and the economic
and emotional burden on their families, so that the patient
can consider the need for their training using these factors;
and constructing the rehabilitation goals with their families
and giving the patient a home-made health guide and guiding
the introduction of its contents to stimulate the patient’s firm
intention to participate in the training. We will construct
rehabilitation goals with family members and present patients
with home-made health guides and introduce their contents
to stimulate patients’ firm intention to train, increase their
subjective initiative to participate in rehabilitation and increase
the degree of cooperation and motivation for intervention by
achieving material rewards through the milestones of the goals.

2.2.2.3. Action phase. This phase aims to improve patients’ self-
efficacy and promote their deliberate adherence to pulmonary
rehabilitation exercises. The 5 steps of empowerment theory
were implemented in the intervention process. The details are
as follows:

@ Clear question: to assess the current status of COPD com-
bined with heart failure and to understand the patient’s
pulmonary rehabilitation exercise training. Elicit the
patient’s experience of pulmonary rehabilitation exercise
training by asking open-ended questions, such as “Have
you been compliant with pulmonary rehabilitation exer-
cise training?” “How confident do you feel about doing
pulmonary rehabilitation exercises?” “What difficulties
have you encountered during your pulmonary rehabili-
tation exercise program?” “Why are you unable to keep
up with your pulmonary rehabilitation exercises?” (a) To
clarify the patient’s problems with the rehabilitation exer-
cise process.

® Expression of emotions: after clarifying the problems,
the researcher first understood the impact caused by the
daily life of patients with COPD combined with heart
failure through communication and empathized with
the patients, which facilitated the establishment of a har-
monious and equal nurse-patient relationship and made
them feel a sense of trust. The researcher then guided the
patients to express their views on pulmonary rehabilita-
tion exercise and encouraged them to vent their emotions
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to identify their positive and negative attitudes. For those
with positive attitudes, patients were given reassurance
and support; for those with negative attitudes, positive
psychotherapy and peer education were used, successful
cases were shared, confidence in pulmonary rehabilitation
exercise was increased, and patients were encouraged to
take responsibility for self-management of their disease.

® Setting goals: in response to the patient’s obstruction of
pulmonary rehabilitation exercise, intensity, exercise time,
and exercise frequency by the patient to set their own
goals, the researcher combined the interpretation of the
pulmonary rehabilitation exercise prescription guidelines
and jointly set practical goals.'” Establishing achievable
goals together. Specifically: (a) Exercise intensity: It is
recommended to be selected based on patient endurance.
High-intensity exercise targets 60% to 80% of the maxi-
mum heart rate, moderate-intensity exercise targets 41%
to 59% of the maximum, and low-intensity exercise tar-
gets 30% to 40%. This study begins with low-intensity
exercise and gradually increases intensity, with patients
progressing to moderate-to-high intensity if tolerated. (b)
Exercise duration: It is recommended to accumulate 30
to 60 minutes of exercise per day (60 minutes being more
effective), ensuring each session lasts at least 10 minutes,
totaling 150 to 300 minutes per week. This study sets a
minimum of 40 minutes per day and at least 200 min-
utes per week. (c) Exercise frequency: the recommended
exercise frequency is 3 to 5 times per week. This study
sets a minimum of 3 pulmonary rehabilitation sessions
per week.

@ Formulation and implementation of the plan: a simple
and easy-to-use pulmonary rehabilitation training pro-
gram was formulated based on the characteristics of the
patient’s condition and in combination with the exercise
program recommended by the pulmonary rehabilitation
guidelines.

Patients with COPD combined with heart failure have
more severe symptoms in the acute phase, and it is not appro-
priate to start pulmonary rehabilitation training immediately
after hospital admission. The symptoms of an acute exacer-
bation of COPD combined with heart failure usually last for
2 to 3 days, and the course of treatment takes 3 to 5 days.
The symptoms are effectively controlled after 1 week and
then gradually enter the stabilization phase. This study pro-
poses a phased approach to address patients’ concerns about
exacerbating symptoms and reluctance to engage in limb
exercises during pulmonary rehabilitation. During periods of
severe symptoms, patients will initially undergo respiratory-
focused pulmonary rehabilitation. Once they transition to a
stable phase, they will proceed to a three-week limb exercise
program as part of a comprehensive month-long pulmonary
rehabilitation regimen. The specific pulmonary rehabilitation
program is outlined as follows (Table 1). Selected pictures of
selected pulmonary rehabilitation interventions are shown in
Figure 1.

® Effective evaluation: help the patient summarize the
completion of the plan, confirm the goals that have
been achieved, and encourage the patient to continue
to adhere to them. We will analyze why goals and
plans have not been achieved and work together to
solve the problems so that patients have the confidence
to complete the following goals and plans. At the time
of discharge, we will assess the effectiveness of the
intervention in terms of cardiorespiratory function,
self-efficacy, and adherence.

2.2.2.4. Maintenance phase. This phase focuses on the
joint analysis and adherence to the behavior of the clinician,



icine

Med

41

Zhang et al. ® Medicine (2024) 103

“uaned ay) Aq palrIs|o] i 8J Leay WNWIXeW 8y} JO %08 01 %09 18 Pasn aq Ued 8s12Jaxa Asusiul-ybiy pue ‘elel Lesy WNWIxew 8y} J0 %6G 01 % Ly 18 Pasn SI 8S101oxe

Aysuayu-srelapow ‘abels sy 1y “Bulures s|jvs Bulall Arep wiopad 03 Juaied sy} 10n1sul JayuIny pue (pasiAiadns aq 0} paau Inq) Ajuspuadapul yem 01 8|ge 8q ‘Bl aWes 8yl 1e :Bwi/uiW G| ‘Aep/sewn g
1SB9| JB ‘S80IASP SANISISSE UJIM IO Jjasauo Ag Jieyd ay) WwoJ) dn puels 0] 198} aU) SA0W ‘BLUN/UIW G | ‘Aep/salun z 1sea] 1e Buiurel) 9oue)sisal quuij pue Buipue)s pue Buiyis apispaq [BNSed 9A0GR aUj) 8nuiuo) 4

"(1av) Buin Areg

10 S8NIAIOY Ul UONANASUI JayLIN} ‘SaWN/UIW G | ‘Aep/sawn g 1Ses| 1e ‘ylom Alojelidsal sonpal 0} Jay[em e yum Buiyjem ‘sawmn/uiw G | “ep/sawi g 1Ses| 1e ‘Leay 8y 0} Moj} poojq uinjal pue uonaun Buidwnd

Ienosnw aseaoul ‘Moj} poojq [esaydiiad snoidwi 0} 8816ap | Jo abuel wnwiuiw e Jo djay ay) yum Jreyd e wolj dn pue)s 03 189) siy Buirow ul juaiied sy Bunsisse pue Bunonisu) ‘sawn/uiw G| ‘Aep/awn |
15e9| 18 BUlUrR.) 80UR)SISaI qUI| SNUNUOD ‘SAWIl/UIL G | ‘Aep/aLul) | 1Ses| 18 8oURINpUS 8s1019xa pue A1oeded sniesal Airuowndolpied asealoul 0] apispag au) 18 |jIM 1e puels pue Jis 0} Jusied ay) 1on.asu| ‘g

"pajdope S| 8S12J9%a A}ISUBIUI-MO| O 81l 11BaY WNLWIXBW 8U} JO %0Y 01 %0E ‘9fe1s siy1 1y 'suonealdwod Jayio Ag pasned uon

-BJ9[908p 8} Juanald 0} squi Y} Jo swulof Areljixne syl Jo Bujurel Ayjigow sy} 8sealoul ‘awin/uiw G | ‘Aep/awin | 1ses| 18 ‘apispaq ayi uo dn Bunus ‘pag sy uo dn Bunis ‘pag syl U0 SRIAIR qLUI| J8MO| pUue (-2 Bujures
Jaddn ‘paq ayy uo uorysod Jo abueyd Jenfias ayy poddns o} ‘Ayoeded aouelesjo Aemite pue Aoedes ansasal Aloyelidsalolpied sjusiyed ay) aseaioul 0} Bujures) uswisnipe ainsod Buiop u juaiied ay) 1SISSY 2 Syloam) [eaIsAyd
‘sapnuIwW G| o} Arep 8uo 1ses| Je pag Ul (g anblq 88s) sas1olaxa 8]aalq a|dwis 10 SaARIe JuIol quil| sassed Wwiopad 0} anupuod :Ayjiqow JuIol 8sealoul Jo ufeurew o3 ‘Wbiay pajdepe-oeipied e uonez|iqes uoney|iceyal
18 ‘saa1bap Gy Ajejewixoidde Jo uomsod Juaquindal-Iwss e uj juaned sy 1SISSY “SaInuil G | 10J Aep & 82U0 1Ses| 18 AljIqoLU JUIof [ewou urelurew 0} SaiiAloe julof qui| saissed wlopiad o} Jusied ay) 1onasul * | wordwAg freuow|nd
"81eJ Jeay WwnwWIXew 8y} o %08 0} %09 1e usyel
9( UBd 8sj019xa Asuaiul-ybiy ‘) a1es|o) Ued Jusied sy} J| “e1el Leay WNUWIXeW 8U} JO %G 01 % L S 8sioiexs AIsusiul-alesspow ‘abess sy 1y “aletidoidde Se pasesldsp 10 pasealoul aq Ue ‘Yaam/salul
G ‘p/uiw Og “Wyihys Buiyyealq oy uonuaie Aed pue ‘as|olaxa 4auo} se yans ‘(v | 8inbl4 8as) Juswdinba ssauyly Mo.10q :8ouBINPUS AYAIOE BA0IdWI pue ‘sauull Jaddn usyibua.s ‘8sio1exa iqoIae asealdu|
‘uoprenys InoA uo Buipuadap ‘ssa| Jo alow Jo ‘fep e
SaUWI} G| INOCE SIYI Op ‘18mo| NoA Se N0 pue i) NoA Se Ul ayieald "uoienyis nok 0} HuipIodde SSa| 1o aJow 10 ‘Aep & sawn G| INoge aslaiaxa iyl 8anaeld ‘U Jamo| noA se Buifeyxa pue 1l asiel noA se Bujeyul
‘506 1B 11 puaq ‘quuil Jamo| sy} 1| Ajlareulalfe ‘aauy syl Ui :uonenys InoA o) Buiplodde Ssa| o a1ow 1o ‘Aep B salll G| IN0ge 8S1918xe SIUl 0 "UMOP 8A0W NoA se Bulieyxs pue dn anow noA se Buieyul “Apoq
aU} JO 8pIS 8y} Buofe umop pue dn Ajaeuis)je Spuey au} 8AOJ :z UORIY "SPU0JaS G 10} WaY) Jamo] NOA Se 8[eyxa pue UORONPPE Ul SULIE INOA aSiel NoA Se A[81a0uIs ajeyu :|. ORIy ‘Sasialaxs bulyeslg ‘¢
'9310J9%3 A}ISUBIUI-MO JO 818J 1IBaY WNLWIXBW 8U} JO %0Y 01 %0E ‘abe1s siui 1y Aausionold Jsye
gjendoidde se pasealou) aq ued p/saw € 8s10J8x3 “areridoidde se pasealoul aq UBD pa||INs ‘p/sewl € 8onoeld [eiul 8Ul ‘SaWil/UILI G ‘SaW € 0} g aWi) JO UOIe[eyul 8y} J0j 8l Uoie[eyxs sy} ‘piemdn (I yoam —
whelydelp ‘sed ayy afeyxa Aimojs pue sdij 8uj 10BU0I 0} ‘8Inssald [eulLopae 8y} 8AIG 0} pasn aq Ued puey 8y} ‘umop wielydelp sy ‘UsWopde 8y} Jo UOIIBIIUOD [BINjeU ‘8S0u 8y} ytnolys sjeyul ‘sdij 8s0jo uoIssIwWpe) Buiuresy
Anybn ‘Apog Jaddn sy} xejal ‘UsWOPQER 8y} UO JBL10 8 188U 8yl U0 puBY 8UO ‘SSBjUOIOW 1S8yd sy deay 01 A1y ‘uoisod Buipuels ‘Bunus ‘umop BulA| aq ued uonisod :spoyiaw Bujures) Buiyieslq [euiwopay ‘g aseyd one fuojelidsal
‘gjendoudde se pasealour aq ued Aouslaljold Ja)e ‘SSajLI0L8 188 8y} 0} SJUBLBAOW UoIIRIU0d-dil pue Bujyiesiq Jo yidap pue Aousnbau) syl ‘p/sewiy € 89110e.d ‘Sawil/uiW OE ‘Spu0das -woydwAs uoneyiqeya.
1 1se9)| 18 ‘8|qissod se Buo| e auwiy uopeeyxs ‘sed Bulfeyxa Aimojs ‘Buipsiym Se yans ‘uonaeljuod-dil ‘seayd paynd yum ‘uoefeyul Jaje sjuisou sdij pasold Apybi :poyiatu Buiurely Buiyyesiq uonoequod-dri | 81983 Areuow|nd
sweJlboad aiy19ads-Auedwon paseyd saliepo

awwesboud Bujuiesy uonepjiqeyas Adeuowing




Zhang et al. ® Medicine (2024) 103:41

www.md-journal.com

g

4 s

B

=

B e

Figure 1. (A) Aerobic exercise for pulmonary rehabilitation. (B) Passive joint exercise for pulmonary rehabilitation.

nurse, and patient. Nurses record the patient’s pulmonary
rehabilitation training in the behavioral phase, including
the degree of mastery of breathing exercises, exercise time,
exercise intensity, breathing, and heart rate, and provide timely
feedback to the patient and doctor to adjust the training plan
and drug treatment plan; at the same time, they encourage the
patient’s behavioral performance in the action phase, assess
and prevent the possible risk of behavioral regression, and
emphasize the long-term effects of pulmonary rehabilitation
training. Emphasize the long-term effects of pulmonary
rehabilitation training. If the patient is at risk of behavioral
regression or if behavioral regression is detected, analyze the
reasons with the patient and family promptly and provide
appropriate behavioral interventions. Encourage patients to
express their emotions and provide timely guidance to patients
with negative emotions; at the same time, mobilize the strength
of family members and instruct them to support patients in
training properly. As the backbone of supervising the patient’s
home exercise, family members should support, cooperate, and
be encouraged to lay the foundation for home rehabilitation
exercise after discharge.

2.3. Observational indicators

2.3.1. Pulmonary function. Pulmonary function indices
were measured using the Japanese GOULD automatic lung
function analyzer, including forced vital capacity (FVC), forced
expiratory volume in 1 second (FEV1), and maximal voluntary
ventilation (MVV). These 3 indices are commonly used to assess
individual clinical lung function. FVC represents the maximum
air volume forcefully exhaled after a maximal deep inhalation,
indicating the recovery of lung capacity; a higher FVC indicates
better recovery. FEV1 measures the volume of air exhaled
during the first second of a forced expiration after a maximal
deep inhalation, reflecting airway obstruction. MVV measures
the maximum volume of air a person can breathe per minute
during rapid, deep breathing, indicating recovery of respiratory
muscle function.

2.3.2. Respiratory function indices. Arterial blood samples
were drawn and analyzed using a Siemens blood gas analyzer.
Key parameters included arterial partial pressure of oxygen,
arterial partial pressure of carbon dioxide, and arterial oxygen
saturation.

2.3.3. Cardiac function indices. Cardiac function was
evaluated by a physician trained in echocardiography using a
diagnostic ultrasound system (Model: Mindray M9) to assess
left ventricular ejection fraction (LVEF). Additionally, fasting
venous blood samples were collected, and serum BNP levels
were measured using immunoassay electrochemiluminescence.

2.3.4.Cardiopulmonaryfunctionindices. Cardiopulmonary
function was assessed using the six-minute walk test (6 MWT),
a measure of functional exercise capacity. The 6MWT
evaluates the distance a patient can walk in six minutes
and objectively reflects cardiopulmonary function. This test
is widely used in clinical research due to its simplicity and
practicality.!') The 6MWT was conducted at admission
and discharge to assess changes in functional capacity over
treatment.

2.3.5. Self-efficacy. Patient self-efficacy was assessed using
the General Self-Efficacy Scale.*”! This scale consists of 10
items, each rated on a scale of 1 to 4, where responses range
from “not at all true” to “exactly true.” The total score ranges
from 10 to 40, with higher scores indicating higher levels of
self-efficacy. The General Self-Efficacy Scale has demonstrated
good reliability with Cronbach a of 0.87, test—retest reliability
of 0.83, and split-half reliability of 0.82, confirming its validity
and consistency.

2.3.6. Rehabilitation compliance. A pulmonary
rehabilitation training diary card was designed according
to the study objectives, documenting the date and specific
exercises completed during pulmonary rehabilitation
sessions. Compliance was assessed based on the completion
of the pulmonary rehabilitation plan during hospitalization:
achieving > 70% was considered complete compliance (scored
3 points), 40% to 70% was regarded as partial compliance
(scored 2 points), and <40% was considered noncompliance
(scored 1 point). Higher scores indicate higher compliance
with the rehabilitation program.

2.4. Data collection and processing

Data collection was conducted by the researchers, with mea-
surements taken at two-time points: before intervention (upon
admission) and after 4 weeks of intervention. Data included
pulmonary function, respiratory function, cardiac function,
cardiopulmonary function, and self-efficacy-related indicators.
Compliance with rehabilitation was assessed at week 4. All
completed questionnaires and scales were collected immediately
after administration and checked for completeness and accuracy
to prevent missing data or errors. Data were double-entered and
validated before statistical analysis using computer software.

2.5. Statistical analysis

SPSS 22.0 statistical software was used for statistical analysis of
the data. Measurement data conforming to normal distribution
were expressed as mean = standard deviation; a ¢ test was used;
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count data were expressed as several cases and percentages, and
the %? test was used. The difference was statistically significant
at P <.05.

3. Results

3.1. Comparison of general information between the 2
groups of patients

The 2 groups of patients were compared based on general demo-
graphic characteristics, including gender, age, education level,
family situation, smoking history, pulmonary function classifi-
cation, and cardiac function classification. The differences were
insignificant (P >.05), indicating comparability between the
groups. Please refer Table 2 for specific details.

3.2. Comparison of lung function between the 2 groups at
different time points

Before the intervention, there was no statistically significant
difference in FVC, FEV1, and MVV between the 2 groups
(P >.05). After the intervention, the observation group showed
significantly better pulmonary function indicators than the con-
trol group, with statistically significant differences (P <.05).
Please refer Table 3 for specific details.

3.3. Comparison of arterial blood gas indicators at different
time points between the 2 groups of patients

Before the intervention, the 2 groups had no statistically signif-
icant difference in arterial blood gas indicators (P > .035). After
the intervention, the observation group showed significantly
better arterial blood gas indicators than the control group
(P < .05). Please refer Table 4 for specific details.

3.4. Comparison of dim sum function at different times in 2
groups

Before the intervention, the 2 groups had no statistically signif-
icant difference in LVEF and serum BNP levels (P > .05). After
the intervention, the observation group showed significantly
higher LVEF and lower BNP levels than the control group, with
statistically significant differences (P < .05). Please refer Table 5
for specific details.
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3.5. Comparison of cardiopulmonary function at different
time points between the 2 groups of patients

Before the intervention, there was no statistically signifi-
cant difference in HR (heart rate), RR (respiratory rate), and
6MWT between the 2 groups (P >.05). After the intervention,
the observation group showed significantly better HR, RR, and
6MWT outcomes than the control group, with statistically sig-
nificant differences (P <.05). Please refer Table 6 for specific
details.

3.6. Compatrison of self-efficacy at different time points
between the 2 groups of patients

Before intervention, the 2 groups had no statistically significant
difference in self-efficacy (P > .05). After the intervention, the
observation group exhibited significantly higher self-efficacy
levels than the control group, with statistically significant differ-
ences (P < .05). Please refer Table 7 for specific details.

3.7. Comparison of pulmonary rehabilitation compliance
between 2 groups

In the fourth week, the compliance score of the observation
group patients (2.68 = 0.74) was higher than that of the control
group (1.83 = 0.81), with a statistically significant difference
(t=35.215, P <.09).

4. Discussion

4.1. Clinical application significance of pulmonary
rehabilitation training program based on empowerment
theory

The global initiative for COPD has highlighted the crucial
role of pulmonary rehabilitation in enhancing both the phys-
ical and mental well-being and the overall quality of life of
COPD patients.?”! This non-pharmacological intervention is
recognized as an essential component of clinical COPD man-
agement. However, despite its importance, adherence to pul-
monary rehabilitation remains suboptimal, with only a small
fraction of patients completing the program as prescribed.
A foreign cohort study following 440 COPD patients over
an 8-week pulmonary rehabilitation program revealed that
merely 229 patients completed the training.'® Domestic and
international researchers have explored various strategies to

Comparison of the general data of the 2 groups of patients.

t/y?

Item Classification Control group Observation group value Pvalue

Sex Male 21 (60.0%) 20 (57.1%) 0.059 .808
Female 14 (40.0%) 15 (42.9%)

Age - 61.58 + 6.95 62.58 + 5.79 -0.875 .384

Academic qualification Junior high school and below 18 (51.4%) 20 (57.1%) 0.230 .631
High school and above 17 (48.6%) 15 (42.9%)

Family type Spouse 15 (42.9%) 14 (40.0%) 0.255 .880
Child 12 (34.3%) 14 (40.0%)
Nurse or others 8 (22.9%) 7 (20.0%)

Smoking or not Yes 28 26 0.094 759
No 7 9

Lung function class Il 18 16 0.562 765
I 12 15
\% 5 4

Cardiac function class Il 16 17 0.729 .694
I 15 16
\% 4 2
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Comparison of lung function at different time points between the 2 groups.

FVC (L) FEV1 (L) MVV (L/min)
Group Pre-intervention Post-intervention Pre-intervention Post-intervention Pre-intervention Post-intervention
Control group 1.06 £ 0.17 1.83 +0.62 0.50 = 0.43 1.05 + 0.55* 40.79 + 7.81 50.32 + 8.41
Observation group 1.08 £0.13 2.55 +0.71 0.48 +£0.75 1.49+0.71* 40.53 +8.42 55.48 +7.69
t-value —-0.699 -8.278 0.512 5.942 0.238 8.431
Pvalue 486 .000 .000 568 .000

FEV1 = forced expiratory volume in 1 second, FVC = forced vital capacity, MVV = maximal voluntary ventilation.

*P < .05.

Comparison of respiratory arterial blood gas indices at different time points between the 2 groups of patients.

Pa0, (mm Hg) PaC0, (mm Hg) Sa0, (%)
Group Pre-intervention Post-intervention Pre-intervention Post-intervention Pre-intervention Post-intervention
Control group 54.53 +7.70 81.54 + 8.28 75.63 +9.59 56.94 + 7.15 80.79 + 10.91 90.96 + 10.72
Observation group 52.84 + 8.54 89.14 + 6.28 7465 +10.24 49.94 + 9.68 80.35 + 10.52 97.96 +9.78
t-value 0.369 —4.536 0.345 5176 0.081 3.578
Pvalue 713 .000 .000 .896 .002

PaC0, = partial pressure of arterial carbon dioxide, Pa0, = partial pressure of oxygen, Sa0, = oxygen saturation of blood.

Comparison of LVEF and serum BNP indices between the 2
groups of patients.

LVEF (%) BNP (pg/mL)
Pre- Post- Pre- Post-
Group intervention intervention intervention intervention
Control group 39.92+6.84 4478+585 899.3+70.1 2242+488
Observation group  40.18 £5.84 49.68 +4.92 919.3+639 1152 +52.6
t-value -0.312 2.581 0.054 8.735
Pvalue .735 .003 .996 .000

BNP = brain natriuretic peptide, LVEF = left ventricular ejection fraction.

address this issue and improve adherence to pulmonary reha-
bilitation. One approach gaining traction is the application
of empowerment theory in clinical practice, which has shown
promise in managing and rehabilitating chronic diseases.
Empowerment theory fosters a collaborative relationship
between healthcare providers and patients, encouraging active
patient participation in treatment and building lasting confi-
dence and self-management skills throughout rehabilitation. 2!
This study proposes a pulmonary rehabilitation training pro-
gram grounded in empowerment theory to enhance adherence
to rehabilitation exercises in patients with COPD and heart
failure, ultimately improving their cardiopulmonary function
and self-efficacy.

4.2. An empowerment theory-based pulmonary
rehabilitation program improves lung function in COPD
and heart failure patients

The results of this study demonstrated that the observation
group exhibited significantly better respiratory frequency, lung
function indexes, and arterial blood gas analysis indexes than
the control group. This indicates that a pulmonary rehabili-
tation training program based on empowerment theory can
enhance lung function and respiratory capacity in patients with
COPD and CHEF, aligning with findings from previous stud-
ies.?224 COPD patients frequently experience complications

such as heart failure due to the chronic nature of the disease,
and the incidence of COPD combined with heart failure is
increasing annually in clinical settings. Pulmonary rehabilita-
tion is a critical treatment strategy for COPD patients, involv-
ing planned breathing exercises and physical activities that,
when adhered to long-term, can improve breathing depth and
frequency, promote carbon dioxide expulsion, reduce arterial
blood carbon dioxide partial pressure, enhance lung function,
and improve physical endurance and cardiopulmonary health.
However, the success of pulmonary rehabilitation hinges on
patient cooperation and adherence, often resulting in subopti-
mal outcomes due to poor compliance. Empowerment theory
emphasizes individuals’ active involvement and participation
in health decisions and behaviors, transforming them from pas-
sive recipients to proactive health managers.’! In this study,
the pulmonary rehabilitation training program was developed
with the patient as the central figure. A customized training
program was co-created by thoroughly assessing the patient’s
willingness and behavior, incorporating gradual and system-
atic respiratory and exercise training to improve lung capacity
and function. The empowerment-based approach ensured the
patient was actively involved in rehabilitation, particularly
during severe symptoms. Various respiratory training meth-
ods were employed, including pursed-lip breathing, abdomi-
nal breathing, and respiratory exercise linkage, complemented
by aerobic exercise training. This patient-centered approach
enhanced lung function and improved overall adherence and
outcomes of the pulmonary rehabilitation program.

4.3. An empowerment theory-based pulmonary
rehabilitation training program improves cardiac function
in COPD and heatrt failure patients

The results of this study showed that the heart rate left ven-
tricular ejection fraction, BNP index, and 6MWT index of
patients in the observation group were better than those in the
control group, indicating that the pulmonary rehabilitation
training program based on the empowerment theory was able
to improve the cardiac function of patients with COPD com-
bined with heart failure, which is consistent with the results
of the study by Schulté et al.?*! This is because the pulmonary
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Comparison of HR, RR, and 6MWT between the 2 groups of patients.

HR (times/min) RR (times/min) 6MWT (m)
Group Pre-intervention Post-intervention Pre-intervention Post-intervention Pre-intervention Post-intervention
Control group 121.01 £ 12.68 95.45 + 9.62 27.58 + 5.65 26.94 515 435.53 = 102.55 586.78 + 135.89
Observation group 118.84 £ 9.54 88.14 +7.28 20.65 + 6.24 18.46 + 6.89 418.53 = 108.96 635.92 + 161.87
t-value 0.559 5.556 0.452 6.176 0.126 4.682
Pvalue 413 .000 687 .000 738 .001

6MWT = 6-minute walking test, HR = heart rate, RR = respiratory rate.

Comparison of self-efficacy between the 2 groups.

Group Pre-intervention Post-intervention
Control group 25.36 +8.72 30.48 + 6.51
Observation group 2483 +£9.35 38.53+7.25
t-value 0.345 6.212
Pvalue 549 .000

rehabilitation program based on the empowerment theory
has 2 phases of rehabilitation according to the severity of the
patient’s symptoms. In the symptomatic stability phase, patients
are mainly provided with limb training, which improves car-
diopulmonary circulation, cardiac function, and motor coor-
dination of the limbs and bones. Relevant studies have also
confirmed that moderate exercise training can improve patients’
cardiac function, prevent ventricular remodeling, increase car-
diac output, gradually improve cardiac function’s adaptive
characteristics, and improve cardiac function.?” In addition,
the pulmonary rehabilitation training program based on the
empowerment theory in this study is patient-centered, selecting
appropriate exercises for patients according to their preferences
and actual conditions, which improves patients’ motivation to
participate in exercise training actively, and at the same time
provides patients with timely encouragement and guidance
to ensure patients’ persistence in exercise training. Long-term
exercise training can improve patients’ myocardial contractility,
promote cardiac collateral circulation, increase coronary artery
blood supply, and improve cardiopulmonary fitness and cardiac
function.?®!

4.4. An empowerment theory-based pulmonary
rehabilitation program improves self-efficacy and
adherence in COPD and heatrt failure patients

The results of this study showed that the self-efficacy scores and
rehabilitation adherence scores of the patients in the observa-
tion group were higher than those of the control group, indicat-
ing that the pulmonary rehabilitation training program based
on the empowerment theory can improve the self-efficacy and
rehabilitation adherence of patients with COPD combined with
CHE, which is consistent with the results of several studies./?*-31
Self-efficacy reflects an individual’s confidence in completing
a specific task, and rehabilitation adherence demonstrates an
individual’s willingness to complete rehabilitation training.
Currently, adherence to pulmonary rehabilitation in patients
with COPD in the UK and abroad is not optimistic. A prospec-
tive cohort study conducted in a foreign country showed that
patients participating in pulmonary rehabilitation had a high
dropout rate, with almost half not completing the entire pul-
monary rehabilitation program.3?l Hence, measures need to be
taken to improve patients’ adherence to pulmonary rehabilita-
tion. Patients in this study had higher self-efficacy and adher-
ence to a pulmonary rehabilitation training program based on

empowerment theory because empowerment theory focuses
mainly on the patient’s right to participate in decision-making
and has a self-motivating effect on patients.*!! The pulmonary
rehabilitation training program based on empowerment theory
fully embodies the patient’s right to participate and make deci-
sions in the formulation process, which improves the patient’s
subjective initiative and increases the patient’s self-efficacy. A
closed loop is formed through § steps: clarifying the problem,
expressing emotions, setting goals, formulating and imple-
menting a plan, and evaluating the effect. By understanding
the patient’s positive and negative thoughts about pulmonary
rehabilitation training and using a variety of ways to provide
targeted guidance and psychological counseling, as well as tar-
geted communication and encouragement to the patient, nurses
enhanced the patient’s knowledge and skills to make correct
medical decisions, ensured the patient’s ability and suitable
to participate in decision-making, and increased the patient’s
self-efficacy and compliance. In addition, rehabilitation training
improved patients’ cardiorespiratory function, reduced patients’
discomfort symptoms, and increased their confidence in their
ability to exercise and the effects of rehabilitation, thereby
increasing their beliefs and self-efficacy to adhere to exercise.*!

5. Conclusion

The pulmonary rehabilitation training program based on
empowerment theory demonstrates significant potential in
improving compliance, enhancing cardiopulmonary function,
and increasing self-efficacy in patients with COPD and cardiac
insufficiency, making it a valuable addition to clinical prac-
tice. However, this study has limitations, including a relatively
small sample size, a short intervention period, and the absence
of post-discharge follow-up. Future research should focus on
large-scale, multicenter studies with extended follow-up peri-
ods to further validate the efficacy and long-term benefits of the
empowerment-based pulmonary rehabilitation program in this
patient population.
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