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Abstract

Aims/Background: Driven by global industrialization and a rapidly aging population, lung cancer and chronic obstructive pulmonary
disease (COPD) increasingly co-occur, posing complex challenges for clinical management. Although the six-minute walk test (6MWT)
is a well-established tool for assessing functional status in each condition, its specific role in patients with early-stage lung cancer and
comorbid COPD remains unexplored. This study aimed to explore the correlations between the baseline 6MWT results and pulmonary
function, COPD severity, cognitive function, and quality of life (QoL) in patients with early-stage lung cancer and comorbid COPD.
Methods: A retrospective study was conducted, enrolling 215 patients with early-stage lung cancer and COPD admitted to Hebei Provin-
cial People's Hospital between January 2022 and December 2023. Data on patient demographics, baseline 6MWT results (six-minute
walk distance [6MWD]), pulmonary function parameters (forced expiratory volume in one second [FEV1], forced vital capacity [FVC],
FEV1/FVC ratio), COPD severity grade, cognitive function (Montreal Cognitive Assessment [MoCA] score), and quality of life (St.
George’s Respiratory Questionnaire [SGRQ] score) were collected from medical records. Patients were dichotomized into High and
Low 6MWD groups based on the median 6MWD value. Spearman correlation, univariate analyses, and multivariate logistic regression
were used to examine relationships and identify independent factors associated with 6MWD.Results: Logistic regression identified age,
FEV1, FVC, FEV1/FVC, COPD severity grade, MoCA score, and the dimensions of respiratory symptoms and activity limitation of the
SGRQ scores as independent factors influencing 6MWD. Age demonstrated a significant negative correlation with 6MWD (rs = −0.666,
p < 0.001). FEV1, FVC, and FEV1/FVC were each significantly positively correlated with 6MWD (rs = 0.557, p < 0.001; rs = 0.139, p
= 0.041; rs = 0.598, p < 0.001, respectively). A statistically significant difference in 6MWD was observed among patients with different
COPD severity levels (H = 49.283, p < 0.001). MoCA scores showed a significant positive correlation with 6MWD (rs = 0.388, p <
0.001). The respiratory symptoms, activity limitation, and impact on daily life scores of the SGRQ were each significantly negatively
correlated with 6MWD (rs = −0.766, p < 0.001; rs = −0.617, p < 0.001; rs = −0.245, p < 0.001, respectively). Conclusion: The 6MWT
results in patients with early-stage lung cancer and COPD demonstrate significant correlations with pulmonary function, COPD severity,
cognitive function, and quality of life. Therefore, the 6MWT can be deployed as a comprehensive functional assessment tool in this
patient population.

Keywords: lung cancer; chronic obstructive pulmonary disease; six-minute walk test; pulmonary function; cognitive function; quality
of life

1. Introduction

Driven by global industrialization and a rapidly ag-
ing population, the incidence rates of both lung cancer and
chronic obstructive pulmonary disease (COPD) continue to
maintain an upward trend. These conditions frequently co-
exist and interact, thereby compounding the complexity of
clinical management [1,2,3]. COPD, a common respira-
tory disease characterized by persistent airway inflamma-
tion, is not only an independent risk factor for lung cancer.
Its chronic inflammatory microenvironment is also thought
to interact with multiple mechanisms—including smok-
ing, genetic susceptibility, epigenetic alterations, epithelial-

mesenchymal transition, and oxidative stress—to collec-
tively drive the progressive malignant transformation of
bronchial epithelial cells, thus promoting the initiation and
progression of lung cancer [4,5]. A cross-sectional study
involving 11,440 U.S. adults aged 40 and above revealed
a significantly higher prevalence of lung cancer among
COPD patients compared to non-COPD individuals (3.39%
vs. 0.14%), further substantiating this intricate pathophys-
iological link [6]. In the context of this comorbidity, pa-
tients often face a spectrum of complex clinical challenges,
including sustained decline in pulmonary function, severely
impaired exercise tolerance, increased risk of cognitive im-
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pairment, and diminished quality of life (QoL), highlight-
ing an urgent need for targeted functional assessment and
comprehensive management strategies.

The six-minute walk test (6MWT) is a simple, safe,
and economical submaximal exercise tolerance test rou-
tinely used in clinical practice to assess functional status in
patients with respiratory diseases [7]. This test provides a
composite measure of cardiopulmonary reserve, peripheral
muscle strength, and overall endurance. It has been well-
established that 6MWT results correlate closely with the
degree of airflow limitation, symptom burden, and prog-
nosis in COPD patients [8,9]. Similarly, in lung cancer
patients, the 6MWT has demonstrated predictive value for
postoperative complications, QoL, and survival outcomes
[10,11,12]. Although existing evidence supports the utility
of the 6MWT in evaluating single diseases, its application
remains unreported in the specific population of patients
with early-stage lung cancer and comorbid COPD. Further-
more, emerging research suggests a potential intrinsic link
between cognitive dysfunction and limited physical activ-
ity in COPD patients [13,14]. As an objective measure of
physical capacity, the specific association patterns between
the 6MWT and core patient-centered outcomes like cogni-
tive function and QoL in this comorbid population warrant
systematic investigation.

Therefore, this retrospective study aimed to analyze
baseline 6MWT data from a cohort of patients with early-
stage lung cancer and COPD. We sought to comprehen-
sively explore the correlations between the 6MWT results
and key clinical parameters, including pulmonary func-
tion, COPD severity, cognitive status, and QoL. Critically,
while these relationships are recognized in isolated condi-
tions, their interplay and collective impact remain unchar-
acterized in the comorbid setting of early-stage lung can-
cer and COPD. This study addresses this gap by provid-
ing the first integrated analysis of how a simple functional
measure (6MWD) concurrently relates to respiratory, cog-
nitive, and quality-of-life domains in this unique and clini-
cally high-risk population. The findings are expected to elu-
cidate the comprehensive assessment value of the 6MWT
in this unique patient group, providing a practical tool for
the rapid clinical identification of overall functional impair-
ment and informing the development of tailored interven-
tion strategies.

2. Methods
2.1 Study Participants

This retrospective study enrolled 215 patients diag-
nosed with early-stage lung cancer and COPD, who were
hospitalized in Hebei Provincial People’s Hospital between
January 2022 and December 2023.

The inclusion criteria were as follows:
a. Pathologically confirmed primary early-stage lung

cancer (clinical stage I–II) meeting the diagnostic criteria
for COPD [15].

b. Age >18 years, capable of self-care, and able to
independently complete the 6MWT and relevant question-
naires.

c. Availability of complete baseline data required for
this study in the medical record system.

The exclusion criteria were as follows:
a. Concurrent severe cardiac, hepatic, or renal dys-

function.
b. History of unstable cardiovascular disease (e.g.,

myocardial infarction or unstable angina within the preced-
ing month).

c. Limited mobility due to musculoskeletal disorders,
neurological diseases, or severe myasthenia.

d. Documented intellectual disability, psychiatric dis-
orders, or severe hearing impairment.

e. Other coexisting active pulmonary diseases (e.g.,
bronchiectasis, asthma, active tuberculosis).

f. Diagnosis of any other active malignancy.

2.2 Method of Measurement
Data were independently extracted from our hospi-

tal’s electronic medical record system by two uniformly
trained researchers. The collected information included
patient demographics (age, sex, body mass index [BMI]),
smoking exposure, 6MWT results, pulmonary function
parameters, COPD severity grading, lung cancer Tumor-
Node-Metastasis (TNM) staging, long-term oxygen ther-
apy, home non-invasive ventilation (NIV) use, cognitive
function assessment scores, and QoL assessment scores.
All baseline assessments, including spirometry, Montreal
Cognitive Assessment (MoCA), and St. George’s Respi-
ratory Questionnaire (SGRQ), were performed during the
same clinical stabilization period after admission and be-
fore the initiation of any anticancer treatment (surgery or
chemotherapy).

Six-minute walk test (6MWT) [16]. All patients un-
derwent the test according to a standardized international
protocol in a quiet, flat, 30-meter enclosed corridor after ad-
mission and before initiation of any surgical or oncological
treatment. Specifically, the test was conducted during the
preoperative clinical stabilization period for surgical candi-
dates, with a median of 3 days (range, 1–7 days) prior to
surgery. For patients scheduled for primary chemotherapy,
the test was performed after diagnosis but before initiation
of the first cycle, during a period of clinical stability de-
fined as no exacerbation of COPD or other acute cardiopul-
monary symptoms in the preceding 4 weeks. Researchers
provided detailed instructions beforehand. During the test,
patients were encouraged to walk as far as possible in six
minutes, at their fastest tolerable pace. They were permit-
ted to slow down or rest if needed, but the timer continued
to run. The primary outcome was the six-minute walk dis-
tance (6MWD), recorded in meters, which directly reflects
the patient’s overall exercise tolerance.
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Pulmonary function assessment [17]. Spirometry
was performed with patients at rest using a MasterScreen
Pneumo spirometer (Model No. V-171470, Jaeger Medi-
cal, Bavaria, Germany). Key parameters included forced
expiratory volume in one second (FEV1), forced vital ca-
pacity (FVC), and the calculated FEV1/FVC ratio. A lower
FEV1/FVC ratio indicates more severe airflow obstruction.

COPD severity grading. The severity of airflow lim-
itation was graded according to the Global Initiative for
Chronic Obstructive Lung Disease (GOLD) report [15],
which uses a post-bronchodilator FEV1/FVC ratio <0.70
as the threshold for defining persistent airflow limitation.
Based on the post-bronchodilator FEV1 percent predicted,
severity was graded into four levels: Grade 1 (mild: FEV1
≥80% predicted), Grade 2 (moderate: 50%≤ FEV1 < 80%
predicted), Grade 3 (severe: 30% ≤ FEV1 < 50% pre-
dicted), and Grade 4 (very severe: FEV1 <30% predicted).

Cognitive function assessment. Cognitive function
was evaluated using the Montreal Cognitive Assessment
(MoCA) [18]. Developed by Nasreddine et al. [19], this
30-point test assesses eight cognitive domains: visuospa-
tial/executive function, naming, memory, attention, lan-
guage, abstraction, delayed recall, and orientation. In this
study, we applied the standard cut-off score of <26 to indi-
cate potential cognitive impairment. Lower scores indicate
greater severity of possible cognitive deficit.

Quality of life assessment. QoL was measured using
the St. George’s Respiratory Questionnaire (SGRQ) [20].
This instrument contains 50 items distributed across three
components: symptoms (8 items, assessing the frequency
and severity of respiratory symptoms like cough, sputum,
and wheezing), activity (16 items, assessing limitations in
daily physical activities due to breathlessness), and impacts
(26 items, assessing the comprehensive effect of the dis-
ease on overall health status, psychological well-being, and
social life). Scores for each component are standardized
and presented as percentages ranging from 0 to 100, with a
higher score denoting poorer health status and more severe
impairment of QoL.

2.3 Statistical Analysis

Statistical analysis was performed using SPSS ver-
sion 23.0 software (IBM SPSS, Armonk, NY, USA). The
Shapiro-Wilk test was performed to assess the normality
of continuous data. Data conforming to a normal distri-
bution are presented as mean ± standard deviation, such
as FEV1 and FEV1/FVC, and were compared using the
independent-samples t-test. Data not conforming to a nor-
mal distribution, such as age, BMI, and 6MWD, are ex-
pressed as medians and interquartile ranges, and were com-
pared using the Mann-Whitney U test. Categorical data are
expressed as counts and percentages, and were compared
by the chi-square test, corrected chi-square test, or Kruskal-
WallisH test, as appropriate. Univariate analysis combined
with logistic regression modeling was applied to compre-

hensively identify independent factors influencing 6MWD
in patients with early-stage lung cancer and COPD. For cor-
relation analysis between variables, Spearman’s rank corre-
lation was employed due to the non-normal distribution of
most data, with correlation coefficients expressed as rs. All
statistical tests were two-sided, and a p-value < 0.05 was
considered statistically significant.

3. Results
3.1 General Information and Clinical Data of Patients

The general information and clinical data of the en-
rolled patients are presented in Table 1.

Table 1. General information and clinical data of enrolled
patients.

Variable Value

Age (years) 66.00 (60.00, 72.00)
Sex, n (%)
Male 166.00 (77.21)
Female 49.00 (22.79)

BMI (kg/m2) 22.79 (20.53, 24.25)
6MWD (meters) 447.00 (395.00, 505.00)
Smoking exposure (pack-years) 37.00 (26.00, 50.00)
FEV1 (L) 1.66 ± 0.33
FVC (L) 3.10 (2.90, 3.45)
FEV1/FVC (%) 52.84 ± 9.35
COPD severity grading
Grade 1 26.00 (12.09)
Grade 2 89.00 (41.40)
Grade 3 56.00 (26.05)
Grade 4 44.00 (20.47)

Lung cancer TNM staging
Stage I 122.00 (56.74)
Stage II 93.00 (43.26)

Long-term oxygen therapy
Yes 16.00 (7.44)
No 199.00 (92.56)

Home NIV use
Yes 10.00 (4.65)
No 205.00 (95.35)

MoCA score (points) 24.00 (21.00, 27.00)
SGRQ score (points)
Respiratory symptoms 53.27 ± 11.11
Activity limitation 49.00 (41.00, 66.00)
Impact on daily life 40.00 (37.00, 45.00)

Notes: 6MWD, six-minute walk distance; BMI, body mass
index; COPD, chronic obstructive pulmonary disease; FEV1,
forced expiratory volume in one second; FVC, forced vital
capacity; MoCA, Montreal Cognitive Assessment; NIV, non-
invasive ventilation; SGRQ, St. George’s Respiratory Ques-
tionnaire; TNM, Tumor-Node-Metastasis.
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Table 2. Univariate analysis of factors influencing 6MWD in patients with early-stage lung cancer and COPD.

Variable
High 6MWD group Low 6MWD group

χ2/Z/t/H p
(n = 104) (n = 111)

Age (years) 60.00 (53.00, 66.75) 71.00 (64.00, 76.00) −8.192 <0.001
Sex, n (%) 0.773 0.379
Male 83.00 (79.81) 83.00 (74.77)
Female 21.00 (20.19) 28.00 (25.23)

BMI (kg/m2) 22.28 (20.43, 24.26) 22.97 (20.55, 24.23) −0.998 0.691
Smoking exposure (pack-years) 36.00 (24.00, 50.00) 38.00 (27.00, 50.00) −0.905 0.365
FEV1 (L) 1.83 ± 0.32 1.51 ± 0.27 7.814 <0.001
FVC (L) 3.20 (2.95, 3.52) 3.00 (2.86, 3.32) 2.854 0.004
FEV1/FVC (%) 56.98 ± 9.64 48.95 ± 7.19 6.957 <0.001
COPD severity grading 30.560 <0.001
Grade 1 21.00 (20.19) 5.00 (4.50)
Grade 2 53.00 (50.96) 36.00 (32.43)
Grade 3 20.00 (19.23) 36.00 (32.43)
Grade 4 10.00 (9.62) 34.00 (30.63)

Lung cancer TNM staging 0.074 0.786
Stage I 60.00 (57.69) 62.00 (55.86)
Stage II 44.00 (42.31) 49.00 (44.16)

Long-term oxygen therapy 2.029 0.154
Yes 5.00 (4.81) 11.00 (9.91)
No 99.00 (95.19) 100.00 (90.09)

Home NIV use 0.048 0.827
Yes 4.00 (3.85) 6.00 (5.41)
No 100.00 (96.15) 105.00 (94.59)

MoCA score (points) 25.00 (23.00, 27.00) 22.00 (20.00, 25.00) −4.752 <0.001
SGRQ score (points)
Respiratory symptoms 46.05 ± 8.01 60.05 ± 9.18 −11.882 <0.001
Activity limitation 44.00 (40.00, 48.00) 65.00 (50.00, 72.00) −7.632 <0.001
Impact on daily life 39.00 (36.00, 42.00) 40.00 (37.00, 46.00) −2.489 0.013

Notes: 6MWD, six-minute walk distance; BMI, body mass index; COPD, chronic obstructive pul-
monary disease; FEV1, forced expiratory volume in one second; FVC, forced vital capacity; MoCA,
Montreal Cognitive Assessment; NIV, non-invasive ventilation; SGRQ, St. George’s Respiratory
Questionnaire.

3.2 Univariate Analysis of Factors Influencing 6MWD in
Patients With Early-Stage Lung Cancer and COPD

Patients were divided into aHigh 6MWDgroup (≥447
m, n = 104) and a Low 6MWD group (<447 m, n = 111)
based on the median 6MWD value. Univariate analysis re-
vealed statistically significant differences between the two
groups in age, FEV1, FVC, FEV1/FVC ratio, COPD sever-
ity grading, MoCA score, and all SGRQ component scores
(p < 0.05 for all) (Table 2).

3.3 Logistic Regression Analysis of Factors Influencing
6MWD in Patients With Early-Stage Lung Cancer and
COPD

Logistic regression analysis was performed with the
6MWD group as the dependent variable (High 6MWD =
1, Low 6MWD = 0). Independent variables included age,
FEV1, FVC, FEV1/FVC, COPD severity grading (Grades
1/2 = 0, Grades 3/4 = 1), MoCA score, and the three SGRQ

component scores (respiratory symptoms, activity limita-
tion, impact on daily life). The analysis identified age,
FEV1, FVC, FEV1/FVC, COPD severity grading, MoCA
score, and the dimensions of respiratory symptoms and ac-
tivity limitation of SGRQ scores as independent influencing
factors for 6MWD in this patient population (Table 3).

3.4 Correlation Between Age and Baseline 6MWT Results
As shown in Fig. 1, age was significantly negatively

correlated with 6MWD (rs = −0.666, p < 0.001).

3.5 Correlation Between Lung Function and Baseline
6MWT Results

As shown in Fig. 2, FEV1, FVC, and FEV1/FVCwere
significantly positively correlated with 6MWD (rs = 0.557,
p < 0.001; rs = 0.139, p = 0.041; rs= 0.598, p < 0.001).
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Table 3. Logistic regression analysis of factors influencing 6MWD in patients with early-stage lung cancer and COPD.

Variable β S.E. Wald p OR
95% CI

Lower Upper

Age −0.151 0.026 33.808 <0.001 0.860 0.817 0.905
FEV1 2.544 0.613 17.201 <0.001 12.733 3.826 42.374
FVC 0.214 0.070 9.301 0.002 1.239 1.080 1.442
FEV1/FVC 0.122 0.020 37.271 <0.001 1.129 1.086 1.174
COPD severity grading −1.489 0.313 22.595 <0.001 0.226 0.122 0.417
MoCA score 0.222 0.049 20.683 <0.001 1.249 1.135 1.374
SGRQ score – Respiratory symptoms −0.153 0.027 32.181 <0.001 0.858 0.814 0.905
SGRQ score – Activity limitation −0.077 0.016 22.818 <0.001 0.926 0.897 0.956
SGRQ score – Impact on daily life −0.029 0.039 0.544 0.461 0.972 0.900 1.049
Constant 12.980 2.162 36.063 <0.001 89.855
Notes: 6MWD, six-minute walk distance; COPD, chronic obstructive pulmonary disease; FEV1,
forced expiratory volume in one second; FVC, forced vital capacity; MoCA, Montreal Cognitive
Assessment; SGRQ, St. George’s Respiratory Questionnaire; CI, confidence interval; OR, odds ratio;
S.E., Standard Error.

Fig. 1. Correlation coefficient between age and 6MWD. Note: The asterisk * stands for the multiplication symbol (×) in mathematical
notation. 6MWD, six-minute walk distance.

3.6 Correlation Between COPD Severity and Baseline
6MWT Results

The 6MWD for patients with COPD severity grades
1, 2, 3 and 4 was 517.50 (467.50, 542.00) meters, 459.00
(421.50, 505.00) meters, 426.50 (376.50, 501.25) meters,
and 387.50 (368.75, 438.00) meters, respectively. There
was a statistically significant difference in 6MWD among
patients with different COPD severity levels (H = 49.283,
p < 0.001).

3.7 Correlation Between Cognitive Function and Baseline
6MWT Results

As shown in Fig. 3, the MoCA score was significantly
positively correlated with 6MWD (rs = 0.388, p < 0.001).

3.8 Correlation Between Quality of Life and Baseline
6MWT Results

As shown in Fig. 4, the dimensions of the SGRQ—
respiratory symptoms, activity limitation, and impact on
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Fig. 2. Correlation coefficients of 6MWD with FEV1 (A), FVC (B), and FEV1/FVC (C). Notes: The asterisk * stands for the
multiplication symbol (×) in mathematical notation. 6MWD, six-minute walk distance; FEV1, forced expiratory volume in one second;
FVC, forced vital capacity.

Fig. 3. Correlation coefficient between MoCA score and 6MWD. Notes: The asterisk * stands for the multiplication symbol (×) in
mathematical notation. 6MWD, six-minute walk distance; MoCA, Montreal Cognitive Assessment.
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Fig. 4. Correlation coefficients between the dimensions of the SGRQ (respiratory symptoms, activity limitation, impact on daily
life) and 6MWD (A−C). Correlation coefficients of 6MWD with FEV1 (A), FVC (B), and FEV1/FVC (C). Notes: 6MWD, six-
minute walk distance; SGRQ, St. George’s Respiratory Questionnaire. Notes: The asterisk * stands for the multiplication symbol (×) in
mathematical notation.

daily life—were significantly negatively correlated with
6MWD (rs = −0.766, p < 0.001; rs = −0.617, p < 0.001;
rs = −0.245, p < 0.001).

4. Discussion

In this study, we retrospectively analyzed the elec-
tronic medical records of 215 patients with early-stage lung
cancer and comorbid COPD, systematically investigating
themultidimensional relationships of their pulmonary func-
tion, COPD severity, cognitive function, and quality of life
with baseline 6MWT results (6MWD). Our findings indi-
cate that a poorer 6MWT performance was significantly
correlated with older age, more severe airflow limitation
(reflected by lower FEV1, FVC, and FEV1/FVC values),
higher disease severity grades, worse cognitive function
(lower MoCA scores), and a poorer quality of life (higher
SGRQ component scores). These correlations were fur-
ther substantiated by univariate and multivariate logistic re-
gression analyses, which confirmed age, pulmonary func-
tion parameters (FEV1, FVC, FEV1/FVC), COPD severity,
MoCA score, and all SGRQ domain scores as independent
factors associatedwith 6MWD.Although these correlations
have been described individually, their convergence and
combined strength in patients with coexisting early-stage

lung cancer and COPD have not been established. Our find-
ings demonstrate that, in this population, the 6MWT cap-
tures a broad spectrum of health impairments, underscoring
its distinct utility as a comprehensive assessment tool.

This study demonstrated a significant association be-
tween declining 6MWD and increasing age in patients
with early-stage lung cancer and COPD, a trend consistent
with established clinical understanding. This is likely at-
tributable to age-related physiological declines, including
reductions in skeletal muscle fiber count, diminished mito-
chondrial function, and decreased alveolar elasticity, which
collectively contribute to reduced exercise tolerance. Fur-
thermore, the dual pathological burden of lung cancer and
COPD may potentiate these age-related mechanisms. We
also found significant positive correlations between 6MWD
and FEV1, FVC, and FEV1/FVC, with 6MWD showing a
decreasing trend as COPD severity worsened. The under-
lying mechanisms may involve several factors: firstly, dy-
namic hyperinflation during exercise increases the work of
breathing and reduces efficiency; secondly, gas exchange
abnormalities leading to hypoxemia can further limit exer-
cise capacity; and finally, persistent systemic inflammation
may contribute to dysfunctional muscle metabolism, cre-
ating a vicious cycle. This close relationship between the
6MWT and pulmonary function has been widely corrobo-
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rated in other respiratory conditions. For instance, Hu et
al. [21] noted a strong link between 6MWT results and
pulmonary function level in patients with interstitial lung
disease, while Eksombatchai et al. [22] observed reduced
6MWD in post-Coronavirus Disease 2019 (COVID-19) pa-
tients with residual restrictive or obstructive ventilatory de-
fects, particularly among severe cases. Regarding prognos-
tic value, Chen et al. [23] and Zanini et al. [24] respec-
tively confirmed that the 6MWT predicts all-cause mortal-
ity in patients with interstitial lung disease and those with
low pulmonary function. Similarly, Bae et al. [25] re-
ported correlations of 6MWD and FVC with dyspnea in pa-
tients with myositis-associated interstitial lung disease. In
a bronchiectasis cohort, Blakney et al. [26] demonstrated
that the 6MWT not only reflects symptom severity but also
independently predicts mortality.

Concerning cognitive function, our study identified
a moderate-to-strong correlation between lower 6MWD
and lower MoCA scores. Potential explanations include:
first, chronic hypoxemia and systemic inflammation asso-
ciated with COPD may directly damage cerebrovascular
and neuronal integrity. Second, reduced physical capacity
may limit social engagement and cognitive stimulation, po-
tentially accelerating cognitive decline, possibly mediated
through reduced release of neurotrophic factors. This asso-
ciation is supported by findings from other studies. Wang
et al. [27] discovered that 6MWD was linked to working
memory and prefrontal cortex activation in older adults with
mild cognitive impairment, and Wiley et al. [28] further
established a broad connection between walking capacity
and global cognition in the elderly. Similar observations
have been made in other chronic conditions like stroke and
heart failure; for example, Hwang [29] and Pastva [30] re-
ported moderate correlations between 6MWD and MoCA
scores in community-dwelling stroke survivors and hospi-
talized older adults with acute decompensated heart failure,
respectively. However, the universality of this relationship
remains contentious. Ahn et al. [31], for instance, found
no significant correlation between the 6MWT and MoCA
in patients with ischemic stroke. Notably, research specifi-
cally targeting COPD or lung cancer populations is scarce.
Our findings suggest that the relationship between physical
capacity and cognitive function may vary across different
disease contexts, underscoring the need for more disease-
specific investigations.

Regarding quality of life, our results indicated that the
6MWD was significantly negatively correlated with symp-
toms and activities in the SGRQ score, and weakly but sig-
nificantly correlated with life impact. This signifies that
poorer exercise capacity is closely associated with a worse
QoL, suggesting that declining mobility directly restricts
daily activities, thereby reducing social participation and
potentially increasing feelings of isolation, while possibly
heightening sensitivity to respiratory symptoms. Conse-
quently, improving exercise capacity could be a key ther-

apeutic target for enhancing overall QoL in this patient
group. This close relationship between functional capac-
ity and QoL is also evident in other chronic respiratory
diseases. For example, Yazgan et al. [32] indicated that
6MWT performance in adolescents with multiple sclerosis
is influenced by factors like physical capacity, balance, and
fatigue, and is related to QoL. Morita et al. [33] also re-
ported that declining walking distance over time, alongside
worsening dyspnea, was associated with decreased QoL in
patients with non-tuberculous mycobacterial lung disease,
echoing our conclusions.

The focus on early-stage (stage I–II) lung cancer pa-
tients, though narrowing the generalizability of results to
advanced stages, is justified by key methodological and
clinical reasons. Patients at this stage generally have a
lower systemic tumor burden and are treatment-naïve to
major cancer therapies such as chemotherapy or radiother-
apy, both of which independently impair functional capac-
ity, cognition, and quality of life. Studying this treatment-
naïve cohort, therefore, minimizes these confounding ef-
fects, enabling a clearer examination of the relationship
between 6MWT performance and comorbid COPD status.
Furthermore, the preoperative period in early-stage disease
represents a critical window for prehabilitation. Establish-
ing functional baselines and their correlates in this specific
population provides directly applicable evidence for guid-
ing preoperative risk stratification and informing tailored
rehabilitation protocols to optimize surgical outcomes and
recovery.

This study has several limitations. First, as a single-
center, retrospective analysis, it is susceptible to selection
and information bias. Second, our observational dataset
did not include detailed information on the use of respi-
ratory medications, such as long-acting muscarinic antag-
onists, long-acting β2-agonists, or inhaled corticosteroids.
As these medications can significantly modulate lung func-
tion, symptom burden, exercise capacity, and QoL scores,
their unrecorded effects represent a potential confounding
factor. Third, the study population was restricted to pa-
tients with early-stage lung cancer and COPD; whether the
findings are generalizable to lung cancer patients across
broader disease stages requires validation. Fourth, andmost
critically, the cross-sectional and descriptive nature of this
study precludes any causal inference. We cannot demon-
strate whether incorporating the 6MWT into standard as-
sessments would alter therapeutic decisions, postoperative
risk stratification, or ultimately improve patient outcomes.
Fifth, the MoCA and SGRQ, being subjective instruments,
are potentially influenced by patient mood, educational
background, and social desirability bias. Furthermore, the
absence of longitudinal follow-up data, such as survival,
postoperative complications, or long-term functional trajec-
tories, significantly weakens the direct clinical implications
of our findings. Sixth, multicollinearity may exist among
the independent variables included in our regression mod-
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els; therefore, future studies should employ techniques such
as principal component analysis to better disentangle the in-
dependent clinical contributions of these measures. Finally,
potential confounding factors, such as nutritional status and
psychological state, were not accounted for in the analysis,
which might influence 6MWT results and the observed as-
sociations. Therefore, future prospective multicenter stud-
ies with a longitudinal design, incorporating hard clinical
endpoints and evaluating the utility of 6MWT in guiding
specific management strategies, are warranted to further
validate these findings and establish its actionable clinical
value.

5. Conclusion
In summary, the 6MWT is a simple, low-cost func-

tional assessment tool that provides a composite measure of
respiratory function, physical capacity, and daily living sta-
tus in patients with early-stage lung cancer and COPD. Inte-
grating this test into routine clinical assessment could facil-
itate rapid identification of patients at higher risk of func-
tional impairment and inform the development of person-
alized management strategies, including targeted breathing
exercises and physical rehabilitation programs.

Key Points
• The baseline six-minute walk test (6MWT) results

correlate with pulmonary function, COPD severity, cogni-
tive status, and quality of life in early-stage lung cancer pa-
tients with COPD.

• A shorter walking distance is strongly associated
with poorer health-related quality of life.

• Better exercise capacity is linked to higher cognitive
function scores in these patients.

• The baseline 6MWT serves as a practical, compre-
hensive functional assessment tool for this distinct patient
population.
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