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Purpose: This study assessed quality of life and its determinants, including age and ethnicity, among elderly patients with persistent
nonvalvular atrial fibrillation (NVAF) in Xinjiang, aiming to provide clinical evidence for targeted interventions.

Patients and Methods: A multicenter cross-sectional study enrolled 123 patients (>65 years old) with persistent NVAF. QoL was
evaluated using the EQ-5D-5L scale. Ordered logistic regression identified predictors of five EQ-5D-5L dimensions of QoL.
Results: The median EQ-5D-5L utility score was 0.654. Ordered logistic regression analysis revealed that age>75 years was
significantly associated with poorer QoL in the domains of mobility (OR=6.30, 95% CI: 2.49-15.94), self-care (OR=10.73, 95%
CI: 3.87-29.70), daily activities (OR=9.23, 95% CI: 1.82—46.94), and pain/discomfort (OR=3.51, 95% CI: 1.40-8.79). Ethnic minority
status was a protective factor for self-care (OR=0.25, 95% CI: 0.08-0.81), pain/discomfort (OR=0.30, 95% CI: 0.12-0.71), and
anxiety/depression (OR=0.13, 95% CI: 0.05-0.35). Regular exercise (=90 minutes/week) reduced the risks of self-care (OR=0.15, 95%
CI: 0.03-0.87) and daily activities (OR=0.10, 95% CI: 0.01-0.81). Female sex was protective for pain/discomfort (OR=0.31, 95% CI:
0.13-0.73) and anxiety/depression (OR=0.17, 95% CI: 0.06-0.45). Conversely, regular medication use was unexpectedly associated
with increased anxiety/depression risk (OR=9.47, 95% CI: 1.46-61.46).

Conclusion: Age, ethnicity, and physical activity impact QoL in elderly NVAF patients. These findings support the need for age-
specific and culturally tailored interventions, including structured exercise programs and personalized care strategies.
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Introduction

Atrial fibrillation (AF) is usually the most common sustained arrhythmia and associated by increased atrial remodeling
characterized by profound structural, electrical, and functional changes, which can cause disability, thromboembolic
events, or death, while also imposing a substantial burden on patients’ physical and psychological well-being.! According
to statistics, the global incidence of atrial fibrillation has increased by 33% in the past 20 years,” and it is expected that by
2050, the global growth rate of this disease will exceed 60%, with low- and middle-income countries facing dispropor-
tionate impacts due to healthcare disparities. In China, the AF epidemic is accelerating, with approximately 9 million
elderly patients currently affected, posing significant challenges for public health systems.® Persistent nonvalvular atrial
fibrillation (NVAF), defined as AF lasting more than seven days in the absence of significant valvular pathology,
represents a distinct clinical entity with unique management challenges.*
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Although the impact of AF on morbidity and mortality is well-documented, evidence specifically addressing quality
of life (QoL) in elderly patients with persistent NVAF—particularly within multi-ethnic contexts—remains limited.” In
Xinjiang, a multi-ethnic region with diverse lifestyles and healthcare access, the prevalence of AF in the elderly was
2.56%, much higher than the national average (1.83%).° This disparity may reflect regional differences in diet, genetic
predispositions, or uneven healthcare resources, underscoring the need for localized studies.

The European Quality of Life Scale (EQ-5D-5L) is a standardized scale validated across cultures to describe and
evaluate the health status of patients with chronic diseases from the five dimensions of mobility, self-care, daily activities,
pain/discomfort and anxiety/depression.”* Furthermore, while factors such as age, comorbidities, and treatment adher-
ence have been widely examined in NVAF, the influence of ethnicity and lifestyle factors—such as physical activity—on
QoL in NVAF patients warrants further exploration.”'” In this study, EQ-5D-5L scale (Chinese version) was used to
evaluate elderly patients with persistent atrial fibrillation in some areas of Xinjiang, a region where ethnic diversity and
socioeconomic factors may modulate QoL differently than in homogeneous populations. And the factors associated with
QoL were also analyzed, so as to provide clinical data that can inform the development of practical, actionable
interventions for the management of elderly patients with persistent NVAF in Xinjiang.

Material and Methods

Study Design and Participants

The study was approved by the Ethics Committee of the First Affiliated Hospital of Shihezi University (Approval
KJ2023-176-01). All participants were informed about the study protocol and provided written informed consent to
participate in the study. All procedures were performed in accordance with the ethical standards laid down in the 1964
Declaration of Helsinki and its later amendments.

This is a cross-sectional study, so only associations rather than causal relationships could be identified between
exercise, ethnicity and QoL. From October 2023 to November 2024, field investigation was conducted in elderly patients
with persistent nonvalvular atrial fibrillation admitted to four hospitals in Yanqi, Tumshuk, Kashgar and Shihezi,
Xinjiang. Shihezi was chosen as it has the largest Han population in Xinjiang, while Kashgar represents the region
with the highest Uyghur population concentration. Additionally, Yanqi and Tumshuk were included as they constitute the
largest agricultural divisions in southern Xinjiang under the Xinjiang Production and Construction Corps system. This
strategic selection ensured comprehensive geographic, ethnic, and socioeconomic representation across Xinjiang’s
diverse population.

Inclusion criteria: (1) aged >65 years, with clear consciousness and normal communication ability; (2)
Electrocardiogram or 24 h Holter electrocardiogram suggested atrial fibrillation; (3) persistent nonvalvular atrial
fibrillation (Diagnostic criteria: Persistent atrial fibrillation was diagnosed according to Atrial Fibrillation Diagnosis
and Treatment (2023)®); (4) Obtain the informed consent of the patient and sign the informed consent.

Exclusion criteria: (1) Valvular AF or status post heart valve replacement; (2) Heart dysfunction, NYHA grade III or
above (Patients with NYHA functional class > III heart failure were excluded because severe heart failure independently
severely impairs quality of life and may confound the observed associations between AF and QoL); (3) Malignant tumors
and life expectancy less than 1 year; (4) Severe hepatic and renal insufficiency [ALT (alanine aminotransferase) > 120U/
L; eGFR < 15mL/(min*1.73m%)]; (5) In the acute stage of the disease treatment; (6) Has done or is undergoing drug
weight loss or surgical weight loss; (7) Suffering from mental or mental illness; (8) Follow-up data were incomplete.

Sampling method: The continuous sampling method was used to select patients who met the inclusion and exclusion
criteria.

Outcome Measurements

Data were collected at baseline including: general demographic information such as gender, age, ethnicity, and
comorbidities, while documenting height, weight (and calculating BMI), medication, diet and exercise. Medication
adherence was categorized into three groups: no medication use, regular medication use, and irregular medication use.
Regular medication use was defined as taking prescribed drugs daily at each meal in strict accordance with medical
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instructions. Dietary quality was assessed using the Life’s Essential 8 (LE8) diet score, which rates eating habits based on
the number of healthy dietary components met (eg, a score of 100 for meeting 8§ items, 80 for 6-7 items, 50 for 4-5
items, 25 for 2-3 items, and 0 for fewer than 2 items).'""'? Physical exercise was classified as no exercise, occasional
exercise (<90 minutes/week), or regular exercise (=90 minutes/week).

The EQ-5D-5L scale was used,'® which included 5 dimensions of mobility, self-care, daily activities, pain/discomfort,
and anxiety/depression. Each dimension is divided into five levels: no difficulty, little difficulty, moderate difficulty,
severe difficulty, and very severe difficulty. The EQ-5D-5L score is calculated based on the utility value scoring
systemdeveloped by the Chinese population.® The closer the score is to 1, the higher the quality of life score is. The
investigators were trained to ask questions according to the contents of the EQ-5D-5L scale and fill in the questionnaire
according to the answers of the patients.

The investigators in this study are all post-graduate students and ethnic minority investigators who have received
unified training. They ask questions of patients in plain language, and appoint special personnel to check and
retrieve questionnaires, and fill in the gaps or omissions in time. All researchers did not interfere with the subjects’
responses.

Sample Size

Sample size was calculated using power analysis (80% statistical power, 0=0.05) based on effect sizes from previous
studies on AF and QoL.'* The minimum sample size required was 100; we finally enrolled 123 patients to ensure
adequate statistical power and compensate for potential data loss.

Statistical Analysis

SPSS 25.0 (IBM Corp., Armonk, NY, USA) was used to analyze the data. The number of use cases of categorical
variables (percentage) [n(%)] was described. Continuous variables were assessed for normality and presented as mean
tstandard deviation if normal distribution and median (quart range)[M(P25-P75)] if skewed distribution. An ordered
logistic regression model was applied to assess associations between variables and QoL dimensions. Odds ratios (OR)
with 95% confidence intervals (CI) were reported. P< 0.05 was considered statistically significant.

Results

Baseline Characteristics

A total of 123 elderly patients with persistent NVAF were included, comprising 71 males (57.7%) and 52 females
(42.3%). More than half of the participants (n = 63, 51.2%) were aged >75 years. Patients younger than 75 years
exhibited significantly higher EQ-5D-5L utility scores compared with those aged >75 years [0.713 (0.658-0.782) vs.
0.585 (0.379-0.654), P < 0.001]. Han patients accounted for 64.2% (n = 79), while ethnic minority patients constituted
35.8% (n = 44); notably, minority patients reported better quality of life scores than their Han counterparts [0.702
(0.635-0.782) vs. 0.585 (0.471-0.713), P < 0.001].

With respect to BMI, 40.7% of participants had values within the normal range (18.5-24.0 kg/m?). However, no
significant differences in QoL were observed across BMI categories (P = 0.140). Multimorbidity was prevalent, with 78
patients (63.4%) presenting with two or more chronic conditions. Hypertension (60.2%), coronary heart disease (68.3%),
diabetes (21.1%), and heart failure (46.3%) were the most frequent comorbidities, yet none of these conditions showed
a statistically significant association with EQ-5D-5L scores (all P > 0.05). Detailed baseline data are summarized in
Table 1.

Quality of Life of Patients with Different Behavioral Habits

According to their weekly exercise duration, 49 patients (39.8%) reported no exercise, 50 (40.7%) engaged in occasional
exercise, and 24 (19.5%) participated in regular exercise (>90 minutes/week). There were significant differences in the
quality of life scores of elderly patients with atrial fibrillation in different exercise conditions (P<0.05, Table 1).
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Table | Baseline Characteristics and EQ-5D-5L Scores of Elderly AF Patients (N=123)

Variable Number of EQ-5D-5L P
Cases (Percentage) [M(P25-P75)]

Sex 0.236

Male 71 (57.7%) 0.633 (0.493-0.713)

Female 52 (42.3%) 0.666 (0.568-0.782)

Age <0.001

<75 years 60 (48.8%) 0.713 (0.658-0.782)

275 years 63 (51.2%) 0.585 (0.379-0.654)

Ethnic groups <0.001

The Han nationality 79 (64.2%) 0.585 (0.471-0.713)

Minority nationality 44 (35.8%) 0.702 (0.635-0.782)

Condition of exercise <0.002

No exercise 49 (39.8%) 0.585 (0.388-0.713)

Occasional exercise 50 (40.7%) 0.666 (0.493-0.722)

More exercise 24 (19.5%) 0.7805 (0.644-0.816)

Diet score 0.133

0 point 39 (31.7%) 0.699 (0.573-0.782)

25 points 68 (55.3%) 0.633 (0.493-0.729)

50 points 16 (13%) 0.666 (0.541-0.699)

Body Mass Index (BMI) 0.140

<18.50kg/m? 3 (2.4%) 0.782 (0.374-)

18.50-24.00kg/m> 50 (40.7%) 0.633 (0.425-0.702)

24.00-28.00kg/m> 44 (35.8%) 0.678 (0.500-0.747)

228.00kg/m? 26 (21.1%) 0.701 (0.557-0.782)

Hypertension 0.367

No 49 (39.8%) 0.654 (0.549-0.782)

Yes 74 (60.2%) 0.648 (0.493-0.737)

Diabetes 0.183

No 97 (78.9%) 0.678 (0.515-0.774)

Yes 26 (21.1%) 0.585 (0.488-0.713)

Coronary Heart Disease 0.292

No 39 (31.7%) 0.678 (0.573-0.782)

Yes 84 (68.3%) 0.648 (0.493-0.7305)

Heart Failure 0817

No 66 (53.7%) 0.653 (0.532-0.752)

Yes 57 (46.3%) 0.654 (0.493-0.765)

Chronic diseases 0.535

No 7 (5.7%) 0.585 (0.536-0.827)

One type 38 (30.9%) 0.678 (0.582-0.772)

Two types or more 78 (63.4%) 0.642 (0.493-0.735)

Medication adherence 0.129

No medication 8 (6.5%) 0.544 (0.28-0.75)

Regular medication 78 (63.4%) 0.642 (0.49-0.77)

Irregular medication 37 (30.1%) 0.678 (0.56-0.74)

Note: Bold P-values indicate statistical significance (P < 0.05).
Abbreviations: M, Median; P25-P75, 25th—75th percentiles.

Dietary quality, as assessed by the LE8 scoring system, did not show significant associations with QoL (P=0.133).
Similarly, no significant differences were identified in relation to medication adherence, although a trend toward lower
QoL scores was noted in patients reporting no medication use (median 0.544).
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Figure | EQ-5D-5L limited proportion of each dimension.

EQ-5D-5L Dimensions

The results showed that the proportion of elderly patients with persistent AF in the five dimensions of mobility, self-care,
daily activities, pain/discomfort and anxiety/depression were 82.9%, 45.5%, 88.6%, 100.0% and 100.0%, respectively.
Specifically, 52.8% experienced moderate pain/discomfort and an equal proportion reported moderate anxiety/depression,
while 13.0% and 6.5% had severe difficulties in these two dimensions, respectively. In contrast, 54.5% reported no
difficulties with self-care, although 39.0% experienced some level of impairment. Mild limitations were also common in
mobility (53.7%) and daily activities (81.3%) (Figure 1).

Ordered Logistic Regression Analysis of Quality of Life Score
In the ordered logistic regression analysis, the dependent variable was the five dimensions of the EQ-5D-5L scale
(mobility, self-care, usual activities of daily living, pain/discomfort, anxiety/depression), and each dimension was scored
on a scale ranging from no difficulty (0 points) to extreme difficulty (5 points) as an ordered outcome variable.
Supplementary univariate regression analysis confirmed that advanced age (>75 years) markedly increased risks of
impaired mobility, self-care, daily activities, and pain/discomfort, while ethnic minority status and regular exercise
consistently demonstrated protective effects across several QoL dimensions. These results highlight age, ethnicity, and
physical activity as primary determinants of QoL among elderly NVAF patients (Supplementary Table S1).

Ordered logistic regression identified age >75 years (advanced age) was an independent risk factor of poorer
outcomes in mobility (OR: 6.30, 95% CI: 2.49-15.94), self-care (OR: 10.73, 95% CI: 3.87-29.70), and daily activity
(OR:9.23, 95% CI: 1.82-46.94). Compared with Han, ethnic minorities were protective factors in the dimensions of self-
care (OR: 0.25, 95% CI: 0.08-0.81), pain/discomfort (OR: 0.30, 95% CI: 0.12—0.71) and anxiety/depression (OR: 0.13,
95% CI: 0.05-0.35). Female sex was protective for pain/discomfort (OR: 0.31, 95% CI: 0.13-0.73) and anxiety/
depression (OR: 0.17, 95% CI: 0.06-0.45). Higher physical activity (=90 min/week) was associated with some protective
effects on the self-care (OR: 0.15, 95% CI: 0.03—0.87) and daily activity (OR: 0.10, 95% CI: 0.01-0.81) dimensions
(Table 2).

Discussion

Elderly patients with persistent NVAF commonly experience physiological decline and increased comorbidities (such as
hypertension, diabetes, etc). Long-standing atrial arrhythmia may exacerbate ventricular dysfunction, imposing further
cardiac burden and limiting mobility, self-care, and daily activities, ultimately diminishing quality of life. In this study,
both univariate and multivariate analyses were conducted across the five EQ-5D-5L dimensions. These findings highlight
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Table 2 Multivariable Ordered Logistic Regression Analysis of EQ-5D-5L
Domains in Elderly AF Patients

Domain Variable OR (95% CI) P-value
Mobility Age 275 years (vs. <75) 6.30 (2.49-15.94) | <0.001
Self-care Age 275 years (vs. <75) 10.73 (3.87-29.70) | <0.001
More exercise (vs. none) 0.15 (0.03-0.87) 0.034
Daily activities Age 275 years (vs. <75) 9.23 (1.82—46.94) 0.007
Ethnic minority (vs. Han) 0.25 (0.08-0.81) 0.020
More exercise (vs. none) 0.10 (0.01-0.81) 0.031
Pain/discomfort Female (vs. male) 0.31 (0.13-0.73) 0.008
Age 275 years (vs. <75) 3.51 (1.40-8.79) 0.007
Ethnic minority (vs. Han) 0.30 (0.12-0.71) 0.007
Anxiety/depression | Female (vs. male) 0.17 (0.06-0.45) <0.001
Ethnic minority (vs. Han) 0.13 (0.05-0.35) <0.001
Regular medication (vs. none) | 9.47 (1.46-61.46) 0.018

Notes: Models were adjusted for age, sex, ethnicity, BMI, and comorbidities (hypertension, diabetes,
coronary heart disease). More exercise: 290 minutes/week; Regular medication: Adherence to prescribed
AF/comorbidity drugs. Bold values indicate statistical significance (P < 0.05).

Abbreviations: AF, Atrial fibrillation; OR, Odds Ratio; Cl, Confidence Interval.

the substantial roles of age, ethnicity and physical activity in determining health-related QoL among elderly patients with
NVAF in Xinjiang.

Our analysis demonstrated that patients aged >75 years exhibited a significantly higher risk of impairment with regard
to mobility, self-care, and activities of daily living. These observations align with previous studies showing that advanced
age intensifies the clinical burden of AF, likely due to reduced physiological reserve and greater multimorbidity.'*'®
Compared with younger patients with atrial fibrillation, elderly patients with NVAF have poor cardiac reserve function
and are more prone to co-morbidity, and the risk of complications can be increased by 2-3 times. The pronounced impact
of age on pain/discomfort (OR: 3.51) may further reflect degenerative conditions (eg, osteoarthritis) and underrecognized
undertreatment of non-cardiac symptoms in geriatric AF populations. These physical limitations often translate into
reduced endurance, chest tightness, and difficulty performing daily tasks, which in turn restrict social participation and
gradually erode overall QoL. Therefore, targeted interventions to support basic functional abilities in older adults are
essential to mitigate the gap in quality of life between high-aged and younger NVAF patients.

In the dimensions of self-care, daily activities, pain/discomfort, and anxiety/depression, univariate analysis showed
protective effects of ethnic minorities across multiple QoL dimensions, and these effects remained significant for pain/
discomfort (P=0.007) and anxiety/depression (P<0.001) in multivariate analysis. This suggests that while ethnicity itself
may contribute to QoL differences, other interrelated sociocultural and behavioral factors play a mediating role. Similar
patterns have been observed in European populations, where racial and ethnic disparities in cardiovascular outcomes
persist even after accounting for socioeconomic status, underscoring the complex interplay of biological, cultural, and
environmental influences. "'’

This difference may be related to the behavior of different ethnic groups (most ethnic minorities are nomads), cultural
background (religious beliefs, etc), and so on. Many ethnic minority groups in Xinjiang (eg, Kazakh, Uyghur)
traditionally live in tight-knit, multigenerational households, fostering strong familial and communal support
networks,'® and ethnic minorities are more inclined to live in compact communities to provide family support and
care. Such social cohesion has been linked to better mental health and functional independence in elderly populations,
potentially buffering against anxiety/depression and self-care limitations. Ethnic minorities in China have different
cultural diversity, such as Uygur medicine and Tibetan medicine, which have certain advantages in pain'® and reduce
pain perception through analgesia, but it needs further analysis. Eating a diet that does not eat raw meat or dried fruits'’
has a certain protective effect on the cardiovascular system and has a certain positive significance in the relief of
symptoms, thereby reducing the occurrence of pain and anxiety/depression. Interventions for multi-ethnic populations
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should incorporate these cultural assets—for example, leveraging extended family support networks and integrating
ethnic traditional activities, such as Uyghur dance, into exercise prescriptions—to enhance engagement, mental well-
being, and functional outcomes.

Multivariable analysis revealed that regular exercise (>90 minutes/week) was associated with significant improve-
ments across multiple QoL dimensions. While univariate analysis suggested beneficial effects of exercise on pain/
discomfort and anxiety/depression, these associations were no longer statistically significant in multivariable models,
likely due to confounding factors, though the potential benefits of physical activity cannot be excluded. The results of this
study are consistent with the ESC Guideline 2023, which recommends weekly exercise for patients with atrial fibrillation,
suggesting that elderly patients should be advised to do moderate amounts of physical exercise, such as tai chi, etc.'” The
mechanisms underlying these improvements are multifaceted. First, exercise enhances cardiovascular and metabolic
function, mitigating AF-related symptoms like fatigue and palpitations. Second, it counteracts age-related muscle atrophy
and balance decline, thereby preserving functional independence.”’' Exercise can not only improve heart and lung
function, but also promote the release of endorphins, elevate mood, and reduce anxiety and depression symptoms.*
Exercise is also known to enhance mood through endorphin release and to alleviate psychological distress by promoting
social interaction and participation. Although evidence for exercise specifically in persistent NVAF remains limited, these
results support the inclusion of structured exercise as a core component of individualized interventions for elderly
patients, with Tai Chi or Baduanjin* representing practical options with low cardiac burden and demonstrated benefits
for cardiac rehabilitation. These benefits may relate to cultural and social support factors observed in these groups, which
were not directly measured and require further research.

Female sex was identified as an independent protective factor against pain/discomfort and anxiety/depression, which
may be associated with more sensitive symptom perception and more proactive healthcare-seeking behavior among
women.

Hypertension, diabetes mellitus, and heart failure exhibited no significant association with QoL scores. This finding
may be attributable to adequate management of disease-related symptoms or the predominant influences of age, ethnicity,
and physical activity within the study population.

Regular medication use is associated with an increased risk of anxiety/depression symptoms. This phenomenon may
be related to the severity of the disease, side effects of the drugs, or the complexity of the medication regimen, and no
classification and comparison of drug types have been conducted; in clinical applications, specific circumstances such as
the patient’s income level and accessibility of medical care should also be taken into consideration.

The findings of this study have several practical implications for the management of elderly NVAF patients. First, for
patients aged >75 years, individualized functional training—such as balance exercises and hand grip training—should be
implemented at least three times per week to improve mobility and self-care capacity. Second, in multi-ethnic popula-
tions, care strategies should be adapted to cultural characteristics, including leveraging extended family support networks
and incorporating ethnic traditional physical activities, such as Uyghur dance, into exercise prescriptions. Third, exercise
interventions for elderly NVAF patients should focus on moderate-intensity activities, approximately 30 minutes per ses-
sion, three times per week, with Tai Chi or Baduanjin preferred due to their low cardiac burden and suitability for older
adults. Integrating these targeted strategies may help preserve functional independence, reduce physical limitations, and
improve overall quality of life in this vulnerable population.

This study has limitations. First, the cross-sectional design restricts causal inference, and QoL was assessed at a single
time point. Second, the sample size, although adequately powered, may still limit generalizability to broader populations.
Third, unmeasured confounding factors, such as socioeconomic status and healthcare accessibility, could influence the
observed associations. Fourth, this study did not use specific exercise assessment scales such as EHRA score, PASE or
6-Minute Walk Test; exercise was classified by weekly duration, which is a limitation of this study. Despite these
limitations, the study provides novel insights into QoL determinants in a multi-ethnic elderly population with NVAF.

Conclusion
In summary, ethnicity, exercise, medication, etc, can be used as influencing factors to affect the quality of life of elderly
patients with persistent NVAF. In clinical practice, comprehensive management of elderly NVAF patients should not only
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focus on symptom control but also emphasize physical activity, social support, and culturally tailored care strategies.
Personalized interventions that integrate medical, behavioral, and cultural dimensions may offer the greatest potential to
preserve functional independence and improve QoL in this vulnerable population.
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