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ABSTRACT

Objective: This study aimed to evaluate the effect of a nurse-guided Tai Chi exercise program 
on cardiac function and quality of life in patients with heart failure (HF) as part of the Tai-Heart 
randomized controlled trial.

Method: This randomized controlled trial included 46 patients with HF who were randomly 
assigned to intervention and control groups. The intervention consisted of a 12-week 
Yang-style Tai Chi program. The primary outcomes were left ventricular ejection fraction 
(LVEF) and NT-proBNP levels, and the secondary outcomes were six-minute walking distance 
(6MWD) and quality of life. Data were analyzed according to the intention-to-treat principle, 
with ANCOVA used for baseline adjustments.

Results: After 12 weeks, the intervention group showed significant improvements compared with 
the control group. NT-proBNP levels decreased (MD: -4.38; 95% CI: -5.80 to -2.97; p=0.008), 
LVEF increased (MD: 4.09; 95% CI: 3.22 to 4.97; p<0.001), and 6MWD improved (MD: 38.58; 
95% CI: 32.78 to 44.38; p<0.001). No statistically significant difference was observed between 
the groups in quality-of-life scores (MD: -5.94; 95% CI: -8.68 to -3.20; p=0.064).

Conclusion: Tai Chi, as a low-intensity and accessible form of exercise, may serve as a practical 
public health approach in HF nursing.

Keywords: Heart failure, quality of life, Tai Chi, ventricular function

ÖZET

Amaç: Bu çalışma, Tai-Heart randomize kontrollü çalışmasının bir parçası olarak, hemşire 
rehberliğinde uygulanan Tai Chi egzersiz programının kalp yetersizliği (KY) hastalarında kardiyak 
fonksiyon ve yaşam kalitesi üzerindeki etkisini değerlendirmeyi amaçlamıştır.

Yöntem: Bu randomize kontrollü çalışmaya 46 KY hastası dahil edilmiş ve hastalar müdahale 
ve kontrol gruplarına rastgele atanmıştır. Müdahale, 12 haftalık Yang tarzı Tai Chi programından 
oluşmaktadır. Birincil sonuç ölçütleri sol ventrikül ejeksiyon fraksiyonu (LVEF) ve NT-proBNP 
düzeyleri; ikincil sonuç ölçütleri ise altı dakikalık yürüme mesafesi (6MWD) ve yaşam kalitesidir. 
Veriler, başlangıç değerlerine göre düzeltme için ANCOVA kullanılarak ve intention-to-treat 
analiz ilkesine göre değerlendirilmiştir.

Bulgular: On iki hafta sonunda, müdahale grubu kontrol grubuna kıyasla anlamlı iyileşmeler 
göstermiştir. NT-proBNP düzeyleri azalmış (MD: -4.38; %95 GA: -5.80 ila -2.97; p=0.008), 
LVEF artmış (MD: 4.09; %95 GA: 3.22 ila 4.97; p<0.001) ve 6MWD iyileşmiştir (MD: 38.58; %95 
GA: 32.78 ila 44.38; p<0.001). Gruplar arasında yaşam kalitesi puanları açısından istatistiksel 
olarak anlamlı bir fark gözlenmemiştir (MD: -5.94; %95 GA: -8.68 ila -3.20; p=0.064).

Sonuç: Düşük yoğunluklu ve erişilebilir bir egzersiz olan Tai Chi, kalp yetersizliği hemşireliğinde 
uygulanabilir bir halk sağlığı yaklaşımı olarak değerlendirilebilir.

Anahtar Kelimeler: Kalp yetersizliği, Tai Chi, ventriküler fonksiyon, yaşam kalitesi

Introduction
Heart failure (HF) is a complex clinical syndrome caused by structural or functional 
cardiac disorders that impair pump function. It affects 1–2% of adults in developed 
countries, and its prevalence increases with age.1 HF is a growing public health 
problem in Türkiye. A six-year cohort study estimated the disease prevalence at 
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2.114% by the end of 2022, representing three million people 
in Türkiye. An HF prevalence of 12% in the 18–50-year age 
group places Türkiye among the countries with the highest 
burden of young patients with HF.2

These alarming statistics emphasize the importance of managing 
risk factors by promoting lifestyle changes, exercise, and physical 
activity among young people in Türkiye.2 As frontline healthcare 
providers, nurses play a crucial role in this effort by facilitating 
the adoption of healthy behaviors through patient education, 
advocacy, and community engagement.3 This is essential for 
managing and controlling the progression of cardiovascular 
diseases, including HF.4 By providing individualized exercise 
counseling, monitoring patient progress, and offering support, 
nurses can significantly contribute to reducing cardiovascular risk 
factors and improving quality of life (QoL) in individuals with HF.5

Exercise training is a fundamental component of HF treatment 
and is well recognized for improving functional capacity and 
enhancing QoL.6 European guidelines recommend exercise 
training as a standard treatment modality in HF management.1 
Exercise provides numerous physiological benefits, including 
reduced circulating catecholamine levels, anti-inflammatory 
effects, decreased peripheral vasoconstriction, and improved 
endothelial function and repair.7,8 However, the lack of clear 
and specific guidelines on the optimal type, duration, and 
intensity of exercise for patients with HF complicates the 
identification of the most effective practices.9 This uncertainty 
highlights the need for further research to optimize the role of 
exercise in HF treatment.

Tai Chi is a promising adjunctive method in cardiac rehabilitation, 
offering low- to moderate-intensity physical activity.10,11 As a 
traditional Chinese mind-body exercise, Tai Chi combines breath 
control and mental focus with physical activity and improves 
cardiorespiratory fitness.11,12 This method provides a safe exercise 
option, particularly for older adults and individuals with chronic 
diseases, and has demonstrated positive effects on physical, 
mental, and emotional health in patients with HF.13,14 Tai Chi 
has been reported to yield significant improvements in clinical 
outcomes, such as six-minute walking distance (6MWD), QoL, 
NT-proBNP levels, and left ventricular ejection fraction (LVEF), 
in patients with HF.10,15 However, the current literature primarily 
focuses on subjective parameters such as QoL and 6MWD, whereas 
data on objective biomarkers such as LVEF and NT-proBNP remain 
limited.10,15–17 The mechanisms by which Tai Chi influences cardiac 
function are not yet fully understood, and further research on 
these biomarkers is essential to clarify these effects.15

In Türkiye, research interest in Tai Chi remains limited, with findings 
predominantly emerging from a small number of postgraduate 
thesis studies in various health fields, such as nursing, geriatrics, 
physiotherapy, and psychology. In contrast, the Tai-Heart trial 
is the first Tai Chi study conducted in a population with HF in 
Türkiye. Despite the absence of formal Tai Chi specializations 
within the healthcare system, these preliminary studies suggest 
that Tai Chi may be a valuable practice for patients with HF and 
may pave the way for future hospital- or community-based 
interventions. Tai Chi may help address adherence challenges 
associated with exercise therapy, which often requires specific 
venues, equipment, and monitoring.15 Moreover, integrating 

culturally appropriate and accessible exercise programs, such as 
Tai Chi, into nursing practice can help overcome barriers to physical 
activity in diverse populations. This approach not only enhances 
patient adherence but also fosters a holistic view of health that 
encompasses physical, mental, and social well-being. Given the 
high prevalence of cardiovascular diseases in Türkiye, particularly 
among younger populations, evidence-based interventions 
targeting modifiable risk factors are essential. The Tai-Heart trial 
included an initial training session focused on exercise safety and 
techniques, followed by one-on-one Tai Chi sessions conducted 
by a nurse. Therefore, this study primarily aimed to determine 
the effect of a nurse-guided Tai Chi exercise program on cardiac 
function, including LVEF and NT-proBNP levels, in patients with 
HF. The secondary aim was to evaluate functional capacity and 
QoL. It was hypothesized that the nurse-guided Tai Chi exercise 
program would be associated with reductions in NT-proBNP 
concentrations, increases in LVEF, improvements in 6MWD, and 
enhanced QoL in patients with HF.

Methods

Design
This was a single-center, two-arm, parallel-group randomized 
controlled trial with equal randomization at a 1:1 allocation ratio. 
The study adhered to the Consolidated Standards of Reporting 
Trials (CONSORT) guidelines to ensure methodological rigor and 
transparency. The clinical trial was registered at ClinicalTrials.gov 
(identifier: NCT04445753), ensuring compliance with ethical 
and regulatory standards.

Setting and Participants
The study was conducted among outpatients with HF at a 
university hospital in northern Türkiye. Eligible patients included 
adults aged 18 years and older with NYHA class II–III symptoms 
and LVEF <40%. Patients were excluded if they had physical 
limitations that prevented them from exercising, were receiving 
anxiolytic therapy that could interfere with participation or 
outcomes, or had insufficient proficiency in Turkish to understand 
and communicate effectively in the study setting. The sample 
size was calculated using power analysis based on the following 
parameters: 80% power, a 95% confidence interval, a medium 
effect size (Cohen’s d=0.5), and a 1:1 allocation ratio, with an 
expected 10% improvement in LVEF.18 To account for potential 
participant dropouts, a 20% attrition rate was anticipated. The 
analysis determined that a total of 46 participants, with 23 

MAIN POINTS
■	 A 12-week nurse-led Tai Chi program improved cardiac function 

in patients with heart failure.
■	 Significant improvements were observed in NT-proBNP levels, 

LVEF, and 6MWD.
■	 Quality of life improved, but the difference was not statistically 

significant.
■	 Tai Chi is a feasible, low-intensity exercise option for heart failure 

management.
■	 Nurse guidance may enhance adherence and support patient 

outcomes.
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participants per group, would be sufficient to detect statistically 
significant effects and ensure the reliability of the results. The 
participant flowchart is shown in Figure 1.

Randomization
Participants were randomly assigned to either the intervention 
group or the control group using a computer-generated 
randomization sequence. This sequence was implemented 
through an electronic randomization system that automatically 
allocated participants to either group. To ensure allocation 
concealment, group assignments were generated and stored 
electronically, and only an independent clinical nurse who was 
not involved in the study had access to the randomization 
system. This nurse was responsible for enrolling participants 
and assigning them according to the predetermined sequence. 
The data analyst remained blinded to group assignments 
throughout the study, ensuring that the analysis was conducted 
without bias.

Intervention
The intervention phase of the study was planned and implemented 
by a trained and certified nurse facilitator, who was responsible 
for administering two distinct interventions: (1) a nurse-guided 
Tai Chi exercise protocol and (2) structured HF self-care training. 
Tai Chi exercises served as the primary intervention in this study.

Participants in the intervention group received both the Tai Chi 
exercise protocol and structured HF self-care training, whereas 

those in the control group received only structured HF self-care 
training. All interventions were conducted by a nurse-researcher, 
ensuring a personalized and professional approach to care. 
Regardless of group allocation, all participants received self-care 
training immediately after recruitment. The self-care training 
was provided individually by an experienced HF nurse in a private 
room at the outpatient clinic after the initial data collection, or 
pretest, during the first encounter with each participant. This 
30-minute training session was designed to improve participants’ 
understanding of living with HF, including its symptoms, prognosis, 
and management strategies. Key topics included recognizing 
when to seek emergency help, understanding medication 
regimens, the importance of nutrition, the risks associated with 
tobacco use and excessive alcohol intake, recommendations for 
physical activity, considerations regarding travel and sexuality, 
and strategies for coping with lifestyle changes. To reinforce this 
information, each participant was also given a comprehensive 
training booklet covering all topics discussed.

The Tai Chi exercise protocol was based on a 10-form Yang-
style movement sequence and was delivered by a nurse 
facilitator. The nurse who conducted the intervention was an 
experienced HF nurse who had received both theoretical and 
practical training in Tai Chi and was certified to deliver Tai Chi-
based exercise programs. The intervention group participated 
in 24 Tai Chi sessions over a 12-week period, with sessions 
conducted twice weekly. Each session lasted 60 minutes and 
consisted of 10 minutes of warm-up exercises, 45 minutes of Tai 
Chi movements, and 5 minutes of cool-down exercises. These 
exercises were performed individually in an out-of-hospital 
facility under the guidance of the nurse facilitator. The first two 
weeks of the program focused on familiarizing participants with 
the Tai Chi exercises and teaching them the specific movements 
included in the 10-form sequence. During the subsequent 10 
weeks, participants completed the full 10-form Tai Chi protocol, 
practicing the complete set of movements in each session. This 
structured approach ensured that participants were progressively 
introduced to the exercises and had sufficient time to master the 
movements (Supplementary File Table 1).

After the 12-week intervention period, participants from both 
groups were invited to the outpatient clinic for postintervention 
assessments. These evaluations were conducted in the same 
clinical setting and by the same assessors who performed the 
baseline measurements, and they included the study’s primary 
and secondary outcome measures: NT-proBNP, LVEF, 6MWD, 
and QoL. To ensure standardization, assessments were scheduled 
within one week after the final Tai Chi session, and no further 
intervention was administered thereafter.

Outcomes
The primary outcome measures of the study were NT-proBNP 
and LVEF. These outcomes were selected because NT-proBNP is 
a well-established biomarker for HF that reflects cardiac stress 
and prognosis, whereas LVEF is a key indicator of cardiac function 
and a widely used measure for assessing the effectiveness of 
cardiovascular interventions.19,20 Secondary outcomes included 
functional capacity, assessed using 6MWD, and QoL. In addition, 
each participant completed a demographic information form at 
the beginning of the study.

Figure 1. CONSORT flow diagram of patient enrollment in the 
analysis.
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NT-proBNP levels were measured using venous blood samples of 
at least 2 mL, which were drawn into ethylenediaminetetraacetic 
acid (EDTA) tubes between 8:30 and 10:30 a.m. after an 
overnight fast. This time window was chosen to minimize 
diurnal variation in NT-proBNP levels and ensure consistency 
and accuracy in the results. The samples were analyzed using 
the Architect BNP Test kit with fluorescence immunoassay 
technology, which provides high sensitivity and specificity 
for NT-proBNP detection. Test results were reported within a 
dynamic range of 10–5000 pg/mL.

LVEF was assessed using transthoracic echocardiography, 
performed twice by a specialist cardiologist to ensure accuracy 
and reproducibility. Echocardiographic examinations were 
conducted according to the criteria of the American Society 
of Echocardiography. A Philips EPIQ 7 echocardiography device 
equipped with a Philips X5-1 xMatrix 3.5-MHz adult probe 
was used. The examinations were performed with participants 
at rest in the left lateral decubitus position. LVEF was evaluated 
using M-mode and Simpson’s biplane method, which are well-
established techniques known for their reliability in assessing left 
ventricular function.

6MWD was measured to assess participants’ functional capacity 
and response to treatment. The test was conducted in a straight, 
flat 30-m corridor marked at 1-m intervals to ensure accurate 
measurement. Participants were asked to walk back and forth at 
their own pace for six minutes, and the total distance covered 
was recorded. Although they were encouraged to maintain a 
steady pace, they were allowed to rest when needed. To ensure 
participant safety, blood pressure was measured before and 
immediately after the test, and heart rate and oxygen saturation 
were continuously monitored throughout the test to provide a 
more comprehensive assessment of cardiovascular function.

QoL was assessed using the Turkish version of the Left Ventricular 
Dysfunction Questionnaire (LVD-36), a tool specifically designed 
to measure the impact of left ventricular dysfunction on daily 
life.21 The LVD-36 consists of 36 true/false questions, and 
participants responded based on their personal experiences. 
Scores are calculated by summing the “true” responses and 
converting the total into a percentage, with higher scores 
indicating lower QoL. The LVD-36 has strong reliability, with a 
Kuder–Richardson coefficient of 0.95 reported by O’Leary and 
Jones.22 In the present study, the coefficient was 0.91, confirming 
its consistency in this sample.

Data Collection
Data were collected from January 2020 to April 2021 at two time 
points, baseline and 12 weeks after randomization, in a designated 
room within the outpatient cardiology clinic. Potential participants 
were identified through medical records and approached by the 
research team during routine outpatient visits. At the beginning 
of the study, demographic and clinical information was obtained 
from participants as a one-time collection. During outpatient 
visits, eligible participants were informed about the study’s 
purpose, objectives, expected outcomes, and their responsibilities 
according to group allocation. Written informed consent was 
obtained from all participants before their inclusion in the study. 
A baseline echocardiographic assessment was performed by a 

cardiology specialist in the same setting, and blood samples were 
collected for NT-proBNP measurements. In addition, as defined 
in the measurement protocols, the nurse practitioner conducted 
the walking test for 6MWD and administered QoL assessments 
before the intervention. All procedures, including blood sampling, 
NT-proBNP testing, and transthoracic echocardiography, were 
not covered by social security and were instead financed directly 
by the researchers. No financial burden was imposed on the 
participants.

During the data collection phase, adverse events were carefully 
monitored to ensure participant safety. Although no adverse 
events were directly attributed to the intervention protocol, 
any unexpected health events experienced by participants 
were documented. These included acute infections requiring 
quarantine, hospitalizations unrelated to the study, and mortality 
due to non-study-related causes. Participants who experienced 
such events were withdrawn from the study according to ethical 
guidelines, and their well-being was prioritized.

Data Analysis
Data analysis was performed using IBM SPSS Statistics version 
26 (IBM Corp., Armonk, NY, USA). The normality of data 
distribution was assessed using the Shapiro–Wilk test and by 
examining skewness and kurtosis values. Descriptive statistics 
are presented as frequencies (n), percentages (%), means (M), 
standard deviations (SD), and ranges (minimum–maximum). 
The primary analysis was conducted using analysis of covariance 
(ANCOVA) to evaluate postintervention differences between 
the groups while controlling for baseline measurements of each 
outcome variable. This statistical adjustment allowed for any 
preexisting differences to be accounted for and increased the 
accuracy of the estimated intervention effect. Baseline values 
of cardiac parameters and QoL were included as covariates 
to adjust for initial differences between the groups. The 
effect size was reported using partial eta squared (η²), with 
thresholds of 0.01 indicating a small effect, 0.06 a medium 
effect, and 0.14 a large effect. The analysis was based on the 
intention-to-treat (ITT) principle to ensure the robustness of 
the findings. ITT analysis, which includes all participants as 
originally assigned regardless of adherence to the intervention, 
was conducted using the multiple imputation method via linear 
regression to address missing data. The assumption that data 
were missing completely at random (MCAR) was supported 
by a nonsignificant result (p=0.10). This approach provided a 
comprehensive assessment of the intervention’s effectiveness 
under real-world conditions. The significance level for all 
analyses was set at p<0.05.

Ethical Considerations
Before participant recruitment, ethical approval for the study 
was obtained from Bolu Abant İzzet Baysal University Clinical 
Research Ethics Committee (Approval Number: 295, Date: 
21.10.2019). This study was conducted in accordance with the 
principles of the Declaration of Helsinki. Eligible patients were 
provided with detailed information about the study, including 
its purpose, procedures, and potential risks and benefits. 
Informed consent was obtained from all participants before 
their inclusion in the study.
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Results

Participant Characteristics
Of the 89 patients with heart failure who were evaluated, 
46 were enrolled in the study. Post hoc power analysis was 
conducted with 83% power, a 0.05 error level, a combined 
standard deviation of 6.06, and an effect size of 0.933. During 
the study, eight patients in the intervention group withdrew 
because of acute infection (n=4), hospitalization (n=1), and 
personal reasons (n=3). In the control group, five patients 
withdrew because of death (n=1), relocation (n=1), and 
personal reasons (n=3). Over the 15-month recruitment period, 
a total of 13 patients withdrew from the study. However, all 
participants were included in the ITT analysis. The ITT analysis 
included data from all 46 participants originally assigned to 
the intervention and control groups, with 23 participants per 
group. The analyses showed no significant baseline differences 
between the groups (p>0.05), supporting the methodological 
robustness and reliability of the study findings (Table 1).

ITT Analyses
Table 2 presents the ITT analyses. For the primary outcomes, 
LVEF and NT-proBNP, the intervention group showed significant 
improvements at the 12-week measurement compared with 
the control group. According to the ANCOVA findings, significant 
differences were observed in NT-proBNP levels (MD: -4.38; 
95% CI: -5.80 to -2.97; p=0.008) and LVEF values (MD: 4.09; 
95% CI: 3.22 to 4.97; p<0.001), adjusted for baseline scores. 
Among the secondary outcomes, 6MWD and QoL, a significant 
improvement in 6MWD was found in favor of the intervention 
group (MD: 38.58; 95% CI: 32.78 to 44.38; p<0.001). However, 
no statistically significant difference was observed between 
the groups in QoL scores (MD: -5.94; 95% CI: -8.68 to -3.20; 
p=0.064). In addition, per-protocol (PP) results are presented in 
Supplementary File Table 2 for further comparison and illustrated 
in Supplementary File Figure 1.

Discussion
The primary finding of this study is that a 12-week Tai Chi 
exercise program led to significant improvements in cardiac 
function, as evidenced by reductions in NT-proBNP levels and 
increases in LVEF and 6MWD among patients with HF. However, 
the impact on QoL was not statistically significant in the ITT 
analysis, indicating that although Tai Chi may offer physiological 
benefits, its effects on patient-perceived outcomes require 
further exploration.

Natriuretic peptides, such as NT-proBNP, are well-established 
prognostic markers in HF and serve as critical indicators of 
cardiac dysfunction.1 In the Tai-Heart trial, although the 
reduction in NT-proBNP levels was not statistically significant 
within the intervention group alone, ANCOVA analyses 
revealed that Tai Chi was associated with significantly lower 
NT-proBNP levels compared with the control group. This 
finding aligns with the hypothesis that Tai Chi, through 
mechanisms such as enhanced parasympathetic activity and 
improved microcirculation, may mitigate the hemodynamic 
stress associated with HF.12,15,17 However, given the modest 
effect size observed, further research in larger and more diverse 
cohorts is warranted to confirm these findings.

The findings of this study do not fully align with those of previous 
HF studies investigating NPs. For instance, two different trials 
comparing 12-week Yang-style Tai Chi programs with training 
and aerobic exercise interventions did not report significant 
improvements in BNP concentrations.23,24 However, two other 
studies observed significant improvements in the intervention 
group compared with the control group.14,25 Meta-analyses have 
shown that NT-proBNP/BNP levels may be significantly reduced 
in Tai Chi-treated intervention groups, with heterogeneity ranging 
from 88% to 92%.10,15–17 Nevertheless, the potential mechanisms 
underlying the improvement in NT-proBNP/BNP concentrations 
through Tai Chi have not been clearly elucidated. Further research 
is needed to explore and clarify these biological processes.

Table 1. Population characteristics

Characteristic Intervention (n=23) Control (n=23) P

Gender, male, n (%)* 13 (56.5) 15 (65.2) 0.923

Age, years, X (SD) 60.17 (9.97) 62.17 (9.88) 0.684

Regular exercise, no, n (%)* 17 (73.9) 20 (87.0) 0.152

Body mass index, X (SD) 27.45 (5.02) 29.30 (5.11) 0.227

Time since diagnosis ≤5 years, n (%)* 14 (60.9) 19 (82.6) 0.324

Number of medications, X (SD) 3.13 (1.18) 3.04 (0.98) 0.999

T2DM, yes, n (%)* 11 (47.8) 10 (43.5) 0.999

Hypertension, yes, n (%)* 11 (47.8) 11 (47.8) 0.874

CAD, yes, n (%)* 3 (13.0) 4 (17.4) 0.489

LVEF, X (SD) 30.60 (5.93) 30.0 (7.21) 0.545

NT-proBNP, X (SD) 98.93 (60.43) 97.47 (59.28) 0.628

6MWD, X (SD) 200.0 (93.10) 19.82 (82.93) 0.799

LVD-36, X (SD) 40.13 (26.10) 37.55 (25.83) 0.466
6MWD, 6-minute walk distance; CAD, Coronary artery disease; LVD-36, Left Ventricular Dysfunction Questionnaire; LVEF, left ventricular ejection fraction; 
NT-proBNP, N-terminal pro-brain natriuretic peptide; SD, Standard deviation; T2DM, type 2 diabetes mellitus; *, Chi-Square Test.
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The approximately 2% improvement in LVEF observed in the 
Tai Chi group may be promising for a short-term follow-up but 
cannot be considered a clinically significant difference. LVEF is a 
critical marker in HF management and often guides treatment 
decisions and prognosis.20 It should be noted that the effects 
of Tai Chi on cardiac remodeling and function may become 
more pronounced over the long term. Although these findings 
contribute to the evidence supporting the potential of a low- 
to moderate-intensity exercise modality to improve cardiac 
function in patients with HF, longer-term studies are needed to 
confirm this effect. Potential mechanisms, such as enhanced 
coronary collateral circulation and improved cardiac output, 
warrant further investigation in this context.15,17

Previous Tai Chi trials focusing on LVEF are limited in number, 
making it difficult to establish consistency across studies and 
draw definitive conclusions. The limited scope of available 
research may be attributed to differences in study designs, sample 
sizes, and participant characteristics. Systematic reviews and 
meta-analyses, which primarily aggregate results from studies 
conducted in China, have reported modest but statistically 
significant improvements in LVEF among patients with HF. The 
observed effect sizes range from medium to large (0.039–0.099), 
but these findings are accompanied by high heterogeneity.15–17 
This variability may be attributed to several factors, including 
differences in exercise duration, the specific Tai Chi style used, and 
the methodologies applied in the comparison groups.26 The lack 
of standardized protocols across studies further complicates the 
interpretation of these results and may lead to inconsistencies in 
outcomes. For example, variations in the intensity and frequency 
of Tai Chi sessions, as well as the inclusion of cointerventions, 
could influence the effect of Tai Chi on LVEF. In addition, cultural 
factors and the adaptation of Tai Chi practices to different 
populations may contribute to the observed heterogeneity. 
Although some studies have highlighted the potential of Tai Chi 
as a complementary therapy for improving cardiac function, more 
rigorous and well-designed RCTs are needed to confirm these 
findings and identify the underlying mechanisms.

Functional capacity, as measured by 6MWD, improved significantly 
in the Tai Chi group. Given the established relationship between 
increased walking distance and reduced cardiovascular events, the 
observed increase in 6MWD underscores the potential of Tai Chi 
to enhance physical function and reduce HF-related morbidity. 
Although our findings are consistent with those of previous 
studies, the variability in the magnitude of improvement across 
studies highlights the need to standardize exercise protocols and 
measurement methods in future research.

Patients with HF often experience significant impairments in 
functional capacity because of chronic reductions in cardiac 
and pulmonary reserves, which lead to low cardiac output over 
time.27 6MWD is a reliable prognostic marker for rehospitalization 
and mortality in patients with HF, with even a 1% increase 
linked to a significant reduction in cardiovascular events and 
mortality.28 Consistent with this, the present study demonstrated 
that Tai Chi can modestly improve walking distance in patients 
with HF, reflecting the benefits of low- to moderate-intensity 
exercise. Clinical trials have reported increases in walking distance 
ranging from 50 to 113 meters, although a meta-analysis found 
significant improvements only when Tai Chi was compared with 
routine interventions, with an average gain of 60 meters.14,15,25,29 
Other studies reported increases of 50 to 65 meters among Tai Chi 
practitioners.16,17 However, our study showed a smaller increase of 
24 steps, possibly because of variations in sample size and exercise 
protocols, contributing to high heterogeneity. The improvement 
in functional capacity may be attributed to enhanced cardiac 
output and improved muscle oxygen utilization, which in turn 
could increase activity tolerance and daily life functioning by 
promoting collateral circulation within the heart.17,30

Despite these promising physiological outcomes, the lack of 
significant improvement in QoL in the ITT analysis raises important 
considerations. QoL is a multifaceted construct influenced by both 
physical and psychological factors. The subjective nature of QoL 
assessments and the small sample size may have contributed to 
this finding. Previous studies, particularly those involving patients 
with milder HF symptoms (NYHA class II–III), have demonstrated 
that Tai Chi can improve QoL.13,14,23 The discrepancy between our 
findings and those of previous studies suggests that additional 
factors, such as patient motivation, adherence to the exercise 
program, and the presence of comorbidities, may play a role. 
Moreover, QoL is based on individuals’ perceptions of their health 
status, which do not always align with physiological changes. 
Although participants may experience short-term physical 
improvements, these changes may take longer to translate into 
improvements in perceived QoL. A 12-week duration may not 
be sufficient to observe meaningful changes in QoL. Therefore, 
longer-term Tai Chi interventions could be considered to better 
evaluate its potential benefits.15,30

These findings highlight the unique role of nurse-guided, 
culturally adaptable interventions in the sustainable management 
of HF. Nurses’ involvement in implementing low-risk exercise 
programs contributes to the promotion of self-care and the 
effective management of short- to mid-term patient outcomes.

Table 2. ANCOVA models from baseline to 12 weeks for cardiac function and quality of life

Outcome Intention-to-treat analysis (N=46)
mean square (SE)

Adjusted mean difference 
(95% CI)a

F P η²

NT-proBNP 265.27 (33.83) -4.38 (-5.80 to -2.97) 7.64 0.008 0.15
LVEF 1100.59 (12.96) 4.09 (3.22 to 4.97) 21.86 < 0.001 0.34
6MWD 21885.77 (568.04) 38.58 (32.78 to 44.38) 37.85 < 0.001 0.49
LVD-36 2316.50 (127.19) -5.94 (-8.68 to -3.20) 3.62 0.064 0.08
6MWD, 6-minute walk distance; CI, Confidence interval; LVD-36, Left Ventricular Dysfunction Questionnaire; LVEF, Left ventricular ejection fraction; 
NT-proBNP, N-terminal pro-brain natriuretic peptide; SE, Standard error; a, Cardiac parameters and quality-of-life outcomes were analyzed using ANCOVA 
with adjustment for baseline values.
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Limitations
This study has several limitations. The most notable limitation 
is the dropout rate, which coincided with the extraordinary 
circumstances of the COVID-19 pandemic. The pandemic 
affected participants’ ability to continue the study in several ways: 
(1) some participants withdrew because of increased anxiety 
related to the pandemic, (2) quarantine measures following 
acute infections disrupted the continuity of exercise sessions, (3) 
participants aged 65 years and older either relocated to live with 
family outside the city or were unable to attend sessions because 
of lockdown restrictions, and (4) some participants died from 
COVID-19. In addition, pandemic-related restrictions limited the 
recruitment of new participants according to the randomization 
protocol. Further studies with larger sample sizes are needed 
to assess the prognostic effects of Tai Chi. Although the use of 
the multiple imputation method in the ITT analysis supports 
the robustness of the current findings, it remains unclear how 
analyses using real patient data might have affected the results. 
Nevertheless, this study provides a valuable starting point for 
assessing the feasibility and potential effects of Tai Chi in patients 
with HF and offers important insights for future research. Finally, 
the lack of blinding in treatment allocation may have introduced 
bias, particularly in outcomes related to walking distance and 
QoL. Moreover, although no exercise intervention was provided 
to the control group, future studies could consider offering such 
interventions to enhance participant satisfaction and allow for 
more balanced comparisons between groups.

Conclusion
In summary, the Tai Chi exercise program significantly reduced 
NT-proBNP concentrations, increased LVEF, and improved 6MWD 
in the studied HF population in Türkiye. These findings align with 
those of previous studies, indicating that Tai Chi is effective in 
enhancing cardiac function in this population. However, contrary 
to expectations, Tai Chi did not yield significant improvements 
in QoL. These results underscore the potential of Tai Chi as a 
complementary intervention for managing HF, particularly 
in enhancing cardiac function and exercise capacity. Future 
research should include larger randomized controlled trials 
with diverse populations to ensure the generalizability of the 
findings. Studies focusing on long-term adherence to Tai Chi 
and its sustained effects on cardiac function are also needed. 
Comparing Tai Chi with other forms of exercise in different HF 
subgroups may reveal differential effects on QoL and other health 
outcomes. Furthermore, exploring the role of nurse-facilitated 
interventions in improving adherence to exercise programs, 
including Tai Chi, could provide valuable insights into optimizing 
patient engagement and outcomes.
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