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Abstract

Objective: To explore the application effect of phase I
cardiac rehabilitation (CR-I) combined with cognitive be-
havioural therapy (CBT) on patients after aortic valve re-
placement (AVR). Methods: This study retrospectively
analysed the data of 441 patients after AVR in our hos-
pital from January 2020 to May 2023. A total of 38 pa-
tients who did not meet the inclusion criteria were ex-
cluded. A total of 403 patients were included. In accor-
dance with different postoperative management schemes,
the included patients were divided into the reference group
(n = 202, received CR-I) and the observation group (n =
201, received CR-I+CBT). The cardiac function, exercise
capacity and mental health of the two groups were com-
pared. Results: Before management, both groups had no
significant differences in left ventricular end diastolic di-
ameter (LVEDD), left ventricular end systolic dimension
(LVESD), left ventricular ejection fraction (LVEF) and six-
minute walking test (6MWT) scores (p > 0.05). At dis-
charge and 3 months after discharge, the observation group
had significantly lower LVEDD and LVESD and remark-
ably higher LVEF and 6MWT scores than the reference
group (p < 0.001). The proportions of autonomous activity
in bed within 3—4 days after surgery, autonomous out-of-
bed activity within 810 days after surgery and autonomous
walking 200 m within 12—-15 days after surgery were dis-
tinctly higher (p < 0.001) and the incidence of adverse re-
actions was overtly lower (p < 0.001) in the observation
group than in the reference group. Before management,
both groups had no significant difference in their scores
on the State-Trait Anxiety Inventory (STAI) (p > 0.05).
At discharge and 3 months after discharge, the observation
group had lower STAI scores than the reference group (p
< 0.001). Conclusion: CR-I combined with CBT effec-
tively improves the cardiac function, independent exercise
capacity and mental health level of patients after AVR and
provides a new direction for the formulation and selection
of follow-up clinical management.

phase I cardiac rehabilitation; cognitive behavioural ther-
apy; aortic valve replacement; cardiac function; exercise
capacity; mental health

Introduction

In China, the prevalence of cardiovascular diseases
continues to rise with the rapid increase in the ageing pop-
ulation [1]. Valvular heart disease accounts for 1/3 of all
heart diseases, and its prevalence is gradually increasing un-
der the influence of population ageing, population growth
and advancements in diagnostic techniques [2]. Com-
mon aortic valve diseases in clinical practice include aortic
stenosis and incompetence. As the severity of valve dis-
eases gradually increases, patients often experience chest
pain, fatigue, asphyxia and heart failure. These symptoms
affect daily life, reduce quality of life and even seriously
threaten life safety if left untreated [3]. Aortic valve re-
placement (AVR) is a rapidly developing technology and a
mature treatment option for patients with symptomatic se-
vere aortic stenosis [4]. Given that the population receiving
AVR treatment is mostly comprised of the elderly with var-
ious physical functions in decline, surgical treatment alone
is insufficient to improve the quality of life of patients. In
addition, elderly patients receiving AVR treatment usually
have multiple comorbidities [5] that are accompanied by an
increased risk of postoperative complications after surgery
and a decline in physical function during the postoperative
recovery period [6]. Therefore, studying strategies to im-
prove the health outcomes of AVR is particularly important.

Cardiac rehabilitation (CR) is a rehabilitation pro-
gramme that consists of education, exercise and risk fac-
tor intervention; its core components include patient as-
sessment, nutritional counselling, cardiovascular risk fac-
tor management, exercise training and physical rehabilita-
tion counselling [7], as shown in Fig. 1. Phase I CR (CR-]),
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the first phase of this rehabilitation programme, is admin-
istered in the hospital during or after cardiac events to im-
prove early exercise capacity [8]. Cognitive behavioural
therapy (CBT) is a type of psychological therapy that has
been proven to be effective in treating mental illnesses [9].
It is mainly used in the treatment of mental diseases, such
as anxiety and depression, and is increasingly used in psy-
chosocial intervention programmes to modify cardiovascu-
lar risk factors and reduce psychosocial risk factors, such
as depression, anxiety and loneliness, in patients with heart
disease [10]. At present, only a few studies on the applica-
tion of CR combined with CBT in patients after AVR have
been conducted. Therefore, this study aims to elucidate the
effect of this combined intervention on patients after AVR
from the perspectives of cardiac function, exercise capacity
and mental health.

Rehabilitation

Rehabilitation

counseling Athletic

Training

Fig. 1. Core components of cardiac rehabilitation (CR).

Selecting 441 patients who underwent aortic valve
replacement in our hospital from January 2020 to
May 2023
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Including 403 patients in this retrospective study and
grouping in accordance with intervention methods

l

Reference group
(n=202, phaseI
cardiac rehabilitation)

Observation group (n=201, phase
I cardiac rehabilitation +
cognitive behavioral therapy)

Fig. 2. Study design.
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Materials and Methods

Research Subjects

This work is a single-centre retrospective study that
included 441 patients who underwent AVR in our hospital
from January 2020 to May 2023.

Inclusion criteria. (1) Patients aged >18 years old
with normal communication ability. (2) Patients with com-
plete pathological data and medical records. (3) Patients
in stable condition without serious postoperative complica-
tions, such as perivalvular leakage, fatal arrhythmia, severe
low cardiac output syndrome (characterised by decreased
cardiac output and insufficient peripheral perfusion), respi-
ratory failure and severe renal dysfunction.

Exclusion criteria. (1) Patients with missing medical
records. (2) Patients who developed severe postoperative
complications and required further treatment. (3) Patients
with complications affecting exercise endurance or muscu-
loskeletal diseases. (4) Patients with a history of mental
illness.

After screening, 38 patients who did not meet the in-
clusion criteria were excluded (7 cases with musculoskele-
tal diseases, 5 cases with a history of mental illness, 10 cases
with severe postoperative complications, 12 cases with
complications affecting exercise endurance and 4 cases
without clinical data), and 403 patients were finally in-
cluded (the study design is shown in Fig. 2). Given that
this research is a retrospective study, obtaining the informed
consent of patients was unnecessary.

Reference Group

The reference group received CR-I. The detailed in-
tervention steps are shown in Table 1.

Observation Group

The observation group received CR-I and CBT. The
CR-I method is the same as that that described Table 1, and
the implementation steps of CBT are shown in Table 2.

Observation Indicators
Baseline Characteristics

The baseline data of gender, age, body mass index,
cardiac functional grading, disease cause, combined dis-
eases, educational levels and occupation were compared be-
tween the two groups.
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Table 1. CR-I intervention steps.

Steps

Concrete contents

Evaluation and monitoring

Breathing training

Exercise training

Close observation

Health education

The past medical history, daily lifestyle, exercise habits, vital signs and cardiopulmonary function of the
patients after surgery were evaluated to lay a foundation for the formulation and implementation of the
rehabilitation plan.

After the patients were transferred from the intensive care unit to the general ward, abdominal breathing
training on the bed was given under electrocardiographic monitoring for 3 times/day and 15-20 min/time.
The abdominal breathing exercise involved bulging the stomach for 3—5 s during deep inspiration, holding
the breath for 1 s, slowly exhaling, shrinking the stomach for 3—5 s and holding the breath for 1 s after
retraction.

Postoperative labial breathing training was provided 3 times/day for 15-20 min/time. It involved taking
a deep breath, inhaling air into the lungs through the nasal cavity, holding for 1-2 s, slowly inhaling the
nasal air into the throat, pursing the lips as if whistling and puffing up the cheeks to exhale outward slowly
for 3—4 s for as long as possible.

The patients were instructed to perform blow balloon training for 2 times/day and 15-20 min/time.

The patients were treated with the active cycle of breathing technique. During the training, the patients
were knocked on the chest to induce vibration suction for 2 times/day and 10 min/time.

During postoperative days 1-2, the patients were instructed to conduct active and passive limb activities
in the supine position for 3—5 times/day and 10—15 min/time. These activities included flexion; the intro-
version and external rotation of the wrist, elbow, ankle and knee; and hand grasping exercises.

During postoperative days 3—4, the patients were instructed to perform an exercise for strengthening the
lower limbs in sitting position on the basis of the activities in supine position. For example, the patients
sat on the edge of the bed, with both lower limbs naturally drooping, alternately swinging from side to
side and simultaneously swinging back and forth for 2-3 cycles/day, 10—15 min/cycle and 50 times/cycle.
On the premise that the patients could stand during postoperative days 5-6, the upper limb exercise was
performed on the basis of the previous training, and upper limb pulling and lifting movements, such as hair
combing, were added. If the patients can get out of bed, they can stand at their bedside for 2—-3 times/days
and 10-15 min/time; gradually perform the bedside step training for 20-30 steps/time and 2—3 times/day;
and gradually walk independently in wards for approximately 30—100 m and 2-3 times/day.

From postoperative day 7 to discharge, the patients were guided to walk 100—-150 m independently in the
corridor for 2-3 times/day. On the basis of daily walking, warm-up exercise and stair walking training
were gradually added (gradually increased from one flight of stairs for 1 time/day). If chest tightness,
nausea, vomiting, dizziness and other discomfort occurred during exercise, the activity was immediately
stopped.

The condition of the patients was observed at any time during the postoperative exercise. Ifthe patients ex-
perienced chest tightness, chest pain, breathing >30 beats/min, exercise heart rate exceeding resting heart
rate by 20% and blood oxygen saturation <95%, the activities were immediately stopped and electro-
cardiogram monitoring was performed using electrocardiogram equipment. When the patients’ condition
was stable, the next stage of exercise training was performed in accordance with the patient’s specific
situation.

The medical staff explained to the patients the importance of postoperative breathing exercise and exercise
training for CR and guided the patients on the accurate performance of comprehensive breathing exercises,
exercise training and CR training.

The medical staff described the relevant training methods in detail before the patients were discharged and
advised the patients to continue exercise, such as tai chi, cycling and jogging, after discharge in accordance
with personal circumstances. The patients should pay attention to exercise intensity to avoid discomfort.

Cardiac Function

(1) Cardiac function indices. The left ventricular end
diastolic diameter (LVEDD), left ventricular end systolic
dimension (LVESD) and left ventricular ejection fraction
(LVEF) in the two groups were measured by using a Philips
1U-22 colour Doppler ultrasound instrument (manufacturer:
Royal Dutch Philips Electronics Ltd.; origin: Netherlands).
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The results of the two groups before management, at dis-
charge and 3 months after discharge were compared and
evaluated.

(2) Six-minute walking test [11]. The six-minute
walking test (6MWT) was performed for assessment before
management and at discharge. The patients wore comfort-
able clothes and shoes and used common walking aids to
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Table 2. CBT implementation steps.

Steps

Concrete contents

Establishment of good relationship

Initial assessment

Cognitive reconstruction

Feedback assessment

The medical staff actively communicated with the patients and their families, and actively established
a good cooperative relationship with the patients and their families to increase their trust. For example,
health education on postoperative nursing and attention matters should be provided to patients in the
form of oral narration, health manuals and video publicity.

The medical staff performed face-to-face communication with the patients to evaluate the patients’
cognition of CR-I after surgery. They guided the patients to express their true ideas, such as unwilling-
ness to conduct rehabilitation training due to fear of postoperative wound pain, worries about disease
recurrence during postoperative training, or feeling that the content of rehabilitation training was too
complicated. Moreover, they instructed patients to talk about planning for disease control.

Through clinical trials, medical staff recorded, analysed and identified the patients’ one-sided views
and wrong thinking and encouraged the patients to record their true thoughts.

The medical staff guided the patients to summarise all their thoughts after surgery; found evidence
with the patients to overturn their original negative thoughts and false cognition; and instructed the
patients to focus on other aspects of life and distract their attention. For example, medical staff guided
patients to subscribe to the Wechat ofticial account of the department, to strengthen patients’ cognition
of aortic valve replacement by providing related knowledge about disease, surgery and postoperative
behavior management.

The medical staff explained the importance of postoperative CR training and the value of postoper-
ative body recovery in the form of pictures, texts and videos to improve the patients’ cognition, and
consciously develop a good healthy lifestyle, such as smoking cessation, drinking cessation, low-salt
and low-fat diet, regular work and rest habits.

By imaginative aversion therapy, the patients were guided to imagine the effect of negative emotions
on postoperative exercise, correct their poor behaviour and increase their enthusiasm for postoperative
CR training.

Through muscle relaxation therapy, mindfulness therapy and meditation, the patients were instructed
to feel the processes of muscle contraction and relaxation, gradually reduce the muscle response, relax
the body and mind, and arouse the muscle control.

The patients were guided to keep an intervention diary, mainly recorded the activities that affected
the disease on the day, the measures to correct bad habits, as well as the physical and mental changes.
After 1 week of cognitive reconstruction, the medical staff guided the patients to review the postoper-
ative rehabilitation training steps and gain a detailed understanding of their current problems; judged
whether to increase the number or duration of communication in accordance with the patients’ specific
situation; and corrected the patients’ wrong cognition to consolidate core beliefs. At the same time,
regular patient gatherings were organized to allow patients to communicate with each other and share
their own personal treatment experiences, so as to strengthen their own healing beliefs and provide

treatment confidence for others.

walk on flat ground. Before testing, the patients rested in
the starting chair for at least 10 min and then walked as fast
as possible for 6 min without running or jogging. When
they experienced difficulty breathing or exhaustion, they
could slow down and rest against the wall if necessary (tim-
ing was not stopped during resting) and then resume walk-
ing as soon as possible.

Exercise Capacity

(1) Postoperative autonomous activity. The propor-
tions of autonomous activity in bed within 3—4 days after
surgery, autonomous out-of-bed activity within 8-10 days
after surgery and autonomous walking for 200 m within 12—
15 days after surgery in the two groups were statistically
compared.
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(2) Incidence of adverse reactions during autonomous
activity. The proportions of adverse reactions (chest pain,
chest tightness, palpitations and dizziness) during postop-
erative autonomous activity in the two groups were statisti-
cally compared.

Mental Health

The State-Trait Anxiety Inventory (STAI) [12] was
used to evaluate and compare the psychological status of
the patients in both groups before management, at discharge
and 3 months after discharge. STAI is divided into the State
Anxiety Inventory (S-Al) and Trait Anxiety Inventory (T-
Al), with a total of 40 items, all of which were scored from
1 to 4. The scores of each questionnaire ranged from 20 to
80 points. A high score is indicative of severe anxiety.
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Table 3. Comparison of baseline characteristics between groups.

Items Reference group (n =202) Observation group (n=201) %2/Z P
Male 105 (51.98) 107 (53.23)
Gender 0.064 0.801
Female 97 (48.02) 94 (46.77)
Age (years) 57.00 (47.00, 64.00) 56.00 (48.00, 63.50) —0.018 0.986
Body mass index (kg/m?, M [Pas, P75]) 23.00 (22.20, 23.73) 23.00 (22.05, 23.90) —0.280 0.779
. ) . GradeII 109 (53.96) 114 (56.72)
Cardiac functional grading 0.310 0.578
Grade III 93 (46.04) 87 (43.28)
Aortic stenosis 111 (54.95) 105 (52.24)
Disease cause Aortic incompetence 67 (33.17) 72 (35.82) 0.344 0.842
Aortic stenosis and incompetence 24 (11.88) 24 (11.94)
Hypertension 56 (22.72) 59 (29.35)
) . Diabetes 44 (21.78) 44 (21.89)
Combined diseases . . 0.160 0.984
Hyperlipidaemia 37 (18.32) 36 (17.91)
No 65 (32.34) 62 (30.69)
Junior high school and below 68 (33.66) 74 (36.82)
Educational levels Senior high school 95 (47.03) 92 (45.77) 0.515 0.773
University and above 39 (19.31) 35(17.41)
Employment 114 (56.44) 109 (54.23)
Occupation Retirement 35(17.33) 44 (21.89) 1.382 0.501
Unemployment 53 (26.24) 48 (23.88)
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Fig. 3. Comparison of 6MWT between groups. Notes: 6MWT, Six-minute walking test; ns, p > 0.05; ***, p < 0.001.

Statistical Methods

This study adopted SPSS (version: 27.0; manufac-
turer: International Business Machines Corporation; ori-
gin: Armonkdainty, NY, USA) to analyse and process data.
The categorical variables in the data were subjected to x?2
test and expressed as n (%). The Shapiro—Wilk method was
used to test whether the continuous variables conformed to
the normal distribution. The data that did not conform to the
normal distribution were subjected to Mann—Whitney U test
and expressed as M (P25, P75). Differences were statisti-
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cally significant when p < 0.05. Figs. 1,2 were drawn by us-
ing WPS Office Word (version: 2021; manufacturer: King-
soft Co., Ltd.; origin: Beijing, China), Fig. 3 was drawn by
using GraphPad Prism (version: 7.0; manufacturer: Graph-
Pad Software; origin: San Diego, CA, USA) and Fig. 4 was
drawn by using WPS Office Excel (version: 2021; manu-
facturer: Kingsoft Co., Ltd.; origin: Beijing, China).

Heart Surgery Forum


https://journal.hsforum.com/

A
- B Chest pain
3%
Chest
' tightness
Palpitation
\i .. Dizziness
None

B Chest pain
1% Chest
: tiglf:nes 8
’ Palpitation
\ Dizziness
None

Fig. 4. Comparison of adverse reactions during autonomous activity between groups. Notes: Fig. 4A represented the incidence of

adverse reactions during the autonomous activity in the reference group; Fig. 4B represented the incidence of adverse reactions during

autonomous activity in the observation group.

Results

Comparison of Baseline Characteristics between Groups

Both groups had no significant difference in gender,
age, cardiac functional grading, disease cause, combined
diseases, education levels, and occupation (p > 0.05), as
shown in Table 3.

Comparison of Cardiac Function Indices between Groups

Before management, LVEDD, LVESD and LVEF did
not significantly differ between groups (p > 0.05). At dis-
charge, the medians of LVEDD, LVESD and LVEF in the
reference group were 48.65 mm, 55.43 mm and 51.00%,
respectively. The medians of those in the observation
group were 42.16 mm, 51.79 mm and 55.00%, respectively.
The observation group had significantly lower LVEDD and
LVESD and significantly higher LVEF than the reference
group, with statistically significant difference (p < 0.001).

At 3 months after discharge, the medians of LVEDD,
LVESD and LVEF in the reference group were 43.53 mm,
53.78 mm and 54.00%, respectively. The medians of those
in the observation group were 41.47 mm, 49.56 mm and
56.00%, respectively. Compared with the reference group,
the LVEDD and LVESD of the observation group were sig-
nificantly lower, and the LVEF was significantly higher.
The difference between the groups was statistically signifi-
cant (p < 0.001), as shown in Table 4.

Comparison of 6MWT between Groups

The 6MWT results between groups before manage-
ment are shown in Fig. 3A. The 6MWT results in the refer-
ence group and the observation group were 234.75 (226.84,
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248.05) m and 240.32 (228.45, 248.43) m, respectively. No
statistical significance was found between groups (Z = —
1.552, p =0.12).

The 6MWT results between groups at discharge are
presented in Fig. 3B. The 6MWT results in the reference
group and the observation group were 276.18 (267.60,
286.34) m and 302.55 (295.72, 309.66) m, respectively. No
statistical significance was found between groups (Z = —
16.292, p < 0.001).

Comparison of Autonomous Activity and Adverse Reac-

tions between Groups

As shown in Table 5, the observation group had a sig-
nificantly higher rate of autonomous activity in bed within
3—4 days after surgery, autonomous out-of-bed activity
within 8—10 days after surgery and autonomous walking for
200 m within 12—15 days (97.51%, 85.57%, 83.58%) af-
ter surgery (p < 0.001) than the reference group (78.22%,
68.81%, 64.36%).

As shown in Fig. 4A, the incidences of adverse re-
actions during autonomous activity in the reference group
(21.78%), among which 17 patients had chest tightness, 10
patients had chest pain, 6 patients had palpitation, and 11
patients had dizziness. Fig. 4B indicates the incidences of
adverse reactions during autonomous activity in the obser-
vation group (5.97%), among which 4 patients had chest
tightness, 2 patients had chest pain, 2 patients had palpita-
tion, and 4 patients had dizziness. Compared with the ref-
erence group, the observation group had significantly lower
incidence of adverse reactions (x2 =21.053, p < 0.001).
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Table 4. Comparison of cardiac function indices between groups (M [P35, P75]).

Groups LVEDD (mm) LVESD (mm) LVEF (%)
Before At discharge 3 months after Before At discharge 3 months after Before At discharge 3 months after
management discharge management management discharge
Reference group (n = 202) 52.66 (51.09, 48.65 (47.17, 43.53 (42.80, 59.75 (58.95, 55.43 (54.73, 48.00 (47.00, 51.00 (49.00, 54.00 (53.00,
54.26) 49.85) 44.30) 60.43) 56.24) 50.00) 52.00) 55.00)
95% CI 52.456-52.922 48.397-48.814 43.405-43.649 59.564-59.811 55.308-55.536  53.611-53.830 47.882—48.435 50.328-50.811 53.369-53.681
Observation group (n=201) 52.73 (51.27, 42.16 (41.39, 41.47 (40.73, 59.59 (58.72, 51.79 (50.36, 48.00 (46.00, 55.00 (53.00, 56.00 (55.00,
54.35) 42.16) 42.32) 60.32) 53.10) 50.00) 56.00) 57.00)
95% CI 52.584-53.043  41.029-41.351 41.344-41.595 59.436-59.688 51.533-51.755 49.433-49.634 47.713-48.247 54.330-54.814 55.540—55.843
z —0.740 —17.364 —15.439 -1.373 —16.884 —-0.939 —15.488 —14.067
p 0.459 <0.001 <0.001 0.170 <0.001 0.348 <0.001 <0.001

LVEDD, left ventricular end diastolic diameter; LVESD, left ventricular end systolic dimension; LVEEF, left ventricular ejection fraction.

Table 5. Comparison of autonomous activity between groups (n [%]).

Groups Autonomous activity in bed Autonomous out-of-bed activity Autonomous walking for 200 m
within 3—4 days after surgery within 8-10 days after surgery within 12—-15 days after surgery
Reference group (n =202) 158 (78.22) 139 (68.81) 130 (64.36)
Observation group (n =201) 196 (97.51) 178 (85.57) 168 (83.58)
x? 35.118 17.305 19.329
P <0.001 <0.001 <0.001
Table 6. Comparison of State-Trait Anxiety Inventory scores between groups (M [P35, P75], points).
Times Indices  Reference group (n=202)  Observation group (n=201) VA p
S-Al 44.00 (41.00, 46.00) 44.00 (41.00, 46.00) -1.122 0.262
Before management
T-Al 44.00 (41.75, 47.00) 45.00 (42.00, 48.00) -1.782 0.075
) S-Al 37.00 (35.00, 38.00) 32.00 (29.00, 34.00) —15.620 <0.001
At discharge
T-Al 35.00 (33.00, 37.00) 30.00 (29.00, 31.00) —-17.027 <0.001
. S-Al 30.00 (28.00, 31.25) 24.00 (23.00, 25.00) —17.461 <0.001
3 months after discharge
T-Al 33.00 (31.00, 34.00) 27.00 (26.00, 29.00) -16.897 <0.001

S-Al, State anxiety inventory; T-Al, Trait anxiety inventory.
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Comparison of STAI Scores between Groups

At discharge and 3 months after discharge, the obser-
vation group had significantly lower S-Al and T-Al scores
than the reference group (p < 0.001), with statistical differ-
ence. However, before management, S-Al and T-Al scores
did not significantly differ between groups (p > 0.05), as
shown in Table 6.

Discussion

A number of clinical studies have shown that CR is
an effective method for improving the physical function
and survival rate of patients undergoing cardiac valvular
surgery [13,14]. However, traditional CR focuses on exer-
cise after AVR and pays little attention to the mental health
of patients. AVR is a high-risk surgery, and patients experi-
ence fear, fatigue, anxiety, poor sleep quality, pain, depres-
sion and other conditions before and after AVR [15]. Under
the influence of multiple factors, the postoperative compli-
ance of patients in terms of medication adherence, dietary
intervention, weight control, exercise and lifestyle changes
may decrease. Treatment adherence is the basic element
of the postoperative management of cardiac valve replace-
ment. If patients do not follow a scientific rehabilitation
program, the effect of surgical treatment will be seriously
influenced [16]. Butz et al. [17] found that early cognitive
training after cardiac valvular surgery has a considerable ef-
fect on improving health-related quality of life after surgery.
The present study retrospectively analysed the effect of the
combination of CR-I and CBT on AVR surgery. Its results
are analysed below.

CR-1 and CBT Significantly Improve the Cardiac Function

of Patients after AVR

The results of this study showed that the observa-
tion group had significantly lower LVEDD and LVESD and
significantly higher LVEF and 6MWT scores at discharge
and 3 months after discharge than the reference group (p
< 0.001). CR-I is a necessary link in CR and an im-
portant link in promoting cardiac function rehabilitation,
which depends on the patients’ initiative for implementa-
tion. Some patients undergoing cardiac surgery experience
certain negative emotions [ 18] and are reluctant to cooper-
ate with clinical rehabilitation training actively. This situ-
ation makes performing postoperative rehabilitation treat-
ment difficult and affects disease rehabilitation. Cognitive
behavioural theory holds that cognition regulates emotion
and behaviour. Under stress conditions, individual emo-
tional changes induce cognitive bias, and unreasonable cog-
nition and belief lead to changes in coping behaviour [19].
CBT guides patients to think about their unreasonable cog-
nitive and behavioural problems actively; actively adjusts
the negative emotions of patients through emotional inter-
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vention; changes the views and attitudes of patients regard-
ing disease and postoperative rehabilitation; and helps pa-
tients develop a positive thinking mode to enable them to
cooperate actively with postoperative CR-I and strengthen
self-management. Bethge ef al. [20] pointed out that CR
and CBT can considerably improve the health behaviours of
patients undergoing cardiac surgery and help them perform
exercise well. In this study, the active cooperation of the ob-
servation group with comprehensive breathing and staged
exercise training gradually restored limb joint function, en-
hanced exercise endurance and muscle strength and further
improved postoperative storage and blood flow. This situa-
tion was conducive to cardiac function rehabilitation, with
a certain long-term effect.

CR-I and CBT Remarkably Improve the Exercise Capacity

of Patients after AVR

This study observed the proportion of patients in the
two groups who were autonomously active in bed within
3—4 days after surgery, autonomously out of bed within 8—
10 days after surgery and autonomously walking for 200
m within 12—15 days after surgery. The results showed
that the proportion of patients in the observation group who
could complete the corresponding autonomous activities at
each time point was significantly higher than that in the
reference group (p < 0.001). This difference was related
to the improvement in the independent exercise capacity of
the observation group. CR-I intervention was based on the
patients’ staged exercise training, which was mainly used
for limb function exercise within 1-3 days after surgery.
In the later stage, on the basis of restoring limb joint func-
tion, endurance training with a focus on walking was grad-
ually increased and a warm-up exercise was added before
and after training to increase the patients’ exercise tolerance
gradually and reduce heart load. Keessen ef al. [21] found
that some patients fear exercise after surgery, thus affecting
their postoperative recovery. This study also implemented
CBT on patients. CBT can counteract the withdrawal be-
haviour that arises from negative emotions, eliminate wor-
ries and negative emotions, promote the active implementa-
tion of CR-I intervention and enable patients return to nor-
mal life quickly.

CR-I and CBT Overtly Improve the Mental Health of Pa-

tients after AVR

Wegermann et al. [22] revealed that anxiety often oc-
curs after AVR. Such anxiety may be related to postopera-
tive body discomfort or postoperative complications. Anx-
iety usually causes patients to lose their confidence and
courage to resist their disease, resulting in poor compli-
ance with postoperative rehabilitation training and affecting
postoperative rehabilitation. CR-I has little content on men-
tal health, instead focusing on exercise, whereas CBT is a
psychological intervention therapy. Han et al. [23] showed
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that the incidence of postoperative adverse emotions in the
combined management of CBT and CR-I was considerably
lower than that in the control group. In this study, the STAI
score in the observation group was also significantly lower
than that in the reference group (p < 0.001). This difference
was related to the fact that CBT focuses on the mental health
of patients. Medical staff usually adopt CBT to communi-
cate with patients through questions, interviews and other
methods to help them identify unreasonable thinking and
behaviours; to explain the pathogenesis, risk factors, treat-
ment points and postoperative intervention plans for aortic
valve diseases; and to emphasise the importance of postop-
erative intervention for disease rehabilitation. Such an ap-
proach can enable patients to view themselves and their en-
vironment rationally; alleviate their negative emotions and
improve their mental health.

Conclusion

CR-I combined with CBT has a certain clinical ap-
plication value in patients after AVR. It can effectively
improve cardiac function, enhance independent exercise
capacity, reduce anxiety symptoms and improve mental
health levels. However, this study is limited by its small
sample size and short cycle. Therefore, in follow-up stud-
ies, further increasing the sample size and prolonging the
observation time are necessary to provide an additional ref-
erence for the formulation and selection of clinical manage-
ment plans for patients after AVR.
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