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ABSTRACT

Background/Purpose: Chronic obstructive pulmonary disease (COPD) has
been linked to cognitive dysfunction, which is characterized by mild cognitive
impairment (MCI). Despite its high prevalence in patients with COPD, MCI
remains largely understudied. The purpose of this study was to create an
analytical pattern from the degree of hypoxemia and physical activity in male
outpatients with COPD. Furthermore, we aimed to evaluate the differences
between the measured indices for the MCl and non-MCI groups.

Methods: In this cross-sectional study, 79 male patients with COPD were
enrolled. Demographic characteristics, body composition, physical function,
physical activity, health-related quality of life, activities of daily living, mental
health, cognitive function, and frontal lobe function were evaluated.

Results: Sixty one of the enrolled patients were analyzed; the MCI group
yielded significantly lower values for knee extensor strength, HADS, and FAB
than the non-MCI group. In analysis pattern 2, ISWT, NRADL, and physical
activity were significantly lower in the low SpO, group.

Conclusion: Male COPD patients with MCI were found to have lower knee
extension muscle strength, more anxiety and depression, and reduced frontal
lobe function. These findings may serve as indicators of MCl and promote
rehabilitation program planning from a new perspective as well as early
intervention for COPD.

ISSN 2663-8851/Copyright © 2025, Asian Association for Frailty and Sarcopenia and Taiwan
Association for Integrated Care. Published by Full Universe Integrated Marketing Limited.

1. INTRODUCTION

Chronic obstructive pulmonary disease (COPD) is an
inflammatory disease with several systemic effects,
including coexisting skeletal muscle disorders,
nutritional disorders, cardiac diseases, ischemic
heart disease, heart failure, anemia, sarcopenia, and

cognitive dysfunction.”* Cognitive dysfunction has
a major impact on activities of daily living (ADL) and
quality of life in patients with COPD. According to
Cleutjens et al.,” patients with COPD report a 4-fold
higher frequency of cognitive dysfunction than those
without COPD. Moreover, cognitive dysfunction is
associated with COPD exacerbations and increased
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medical burden.® This suggests that COPD and
cognitive dysfunction may be closely related.

Cognitive dysfunction is characterized by mild
cognitive impairment (MCI). Patients with severe
cognitive impairment and dementia may find it
difficult to improve their cognitive and physical
function. In contrast, those with MCI often have
no communication problems but cannot adhere to
exercise and action plan prescriptions.® Therefore,
MCI is considered a pre-dementia stage. Although
potentially reversible’, MCI is not considered serious
enough to substantially interfere with ADL because
it is a normal cognitive dysfunction associated with
aging; therefore, it is often overlooked.**

The prevalence of MCl in adults over the age of 65
years is 10%-20%." Furthermore, the risk of MCI
increases with age. The MCI complication rate in
patients with COPD is 36%,'° and the prevalence of
MCl is higher in patients with COPD than in the general
elderly population. Furthermore, 5%-10% of patients
with MCI transition to dementia each year."' These
factors necessitate the advancement of exploratory
interventions for MCl in patients with COPD.

Hypoxemia and physical activity contribute to
cognitive dysfunction.®'*"* These factors are also
associated with COPD. Therefore, analyzing the
characteristics of MCI in patients with COPD may
facilitate the development of treatment programs and
patient education.

The purpose of this study was to create an analysis
pattern from the degree of hypoxemia and physical
activity after the incremental shuttle walking test
(ISWT) in male outpatients with COPD. Furthermore,
we aimed to evaluate the differences between the
measured indices for the MCl and non-MCI groups.

2. METHODS
2.1. Study Design

This cross-sectional study analyzed measurement
indices at the beginning of outpatient respiratory
rehabilitation.

2.2. Patient Enrollment

In this study, 79 male patients with COPD who were
undergoing outpatient pulmonary rehabilitation at a
specialized hospital for respiratory diseases between
April 2018 and May 2022 were enrolled. The inclusion
criteria were: patients with COPD characterized by
MCI and those without MCI who were in a stable
stage of the disease; patients without MCI who
were at any stage of COPD and of any sex; and
patients with COPD who could provide consent and
cooperation.

The exclusion criteria were: suspected dementia
with a Mini Mental State Examination (MMSE)
score of < 24, pacemaker insertion, serious medical
complications other than COPD, impaired mobility
due to cerebrovascular disease sequelae or limb
dysfunction due to motor system disease, patients
within one month of acute exacerbation, and missing
data (Figure 1).

Figure 1. Flow chart of analysis
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Abbreviations: Ex, exercise; MCI, mild cognitive impairment; MMSE, Mini

Mental State Examination; MoCA-J, Japanese version of the Montreal Cognitive
Assessment; SpO,, saturation of percutaneous oxygen.

2.3. Measurement Protocols
2.3.1. Measurement indices

The measurement indices included demographic
characteristics, body composition, physical function,
physical activity, health-related quality of life, ADL,
mental health, cognitive function, and frontal lobe
function.

Indicators of demographic characteristics were sex,
modified Medical Research Council dyspnea scale
(mMMRC scale), age, height, weight, forced expiratory
volume in one second/forced vital capacity (FEV,/
FVC), percentage of FEV, (%FEV,), percentage of
vital capacity (%VC), Global Initiative for Chronic
Obstructive Lung Disease (GOLD) stage, GOLD
category, inhaled medications, comorbidities, years of
education, smoking history, and use of home oxygen
therapy (HOT).

Body composition indices were measured using a
body composition analyzer (InBody270°; InBody,
Japan). Body mass index (BMI), muscle mass, skeletal
muscle mass, and skeletal muscle mass index (SMI)
were measured.

Physical function indices were measured based on
grip strength (Digital Grip Strength Scale®; Takei Kiki
Kogyo, Japan) and isometric maximum knee extension
strength (uTas F-1%, Anima, Japan) for muscle strength,
incremental shuttle waking distance (ISWD) for exercise
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tolerance, and Mini Nutritional Assessment-Short
Form (MNA) scores for nutrition. Grip strength and
isometric maximum knee extension muscle strength
were measured twice on each side and the maximum
value was used. The patients were placed in a sitting
position with their lower legs drooped to measure
knee extensor muscle strength. Subsequently, the pTas
F-1° sensor attachment was placed directly above the
internal and external parts of the lower leg. A fixation
belt was then connected to a post at the back and
adjusted such that the knee joint was at 90° flexion
when it was extended during measurement. The
patient was taught to extend the knee with maximum
force for 3 s during the measurement.

Physical activity indices were measured using a triaxial
accelerometer (Active Style Pro® Omron). The number
of steps, walking time, amount of walking exercise (Ex
= exercise intensity (METs) x duration (hours)), amount
of daily activity Ex, total Ex, weekly Ex, and activity
time over the three METs were measured.

The health-related quality of life and ADL indices
were the COPD Assessment Test (CAT) and Nagasaki
University Respiratory ADL Questionnaire (NRADL)
score, respectively. The mental health index was
calculated using the Hospital Anxiety and Depression
Scale (HADS). Cognitive function was measured using
the MMSE and Japanese version of the Montreal
Cognitive Assessment (MoCA-J), whereas the
frontal lobe function index was based on the Frontal
Assessment Battery (FAB).

2.3.2. Measurement of physical activity and data
processing

Daily measurement data for physical activity were
obtained on days with at least 6 h of activity, avoiding
the middle of the night when the elderly are less
active." The measurement period was one month
from the evaluation date. Patients were instructed to
wear the device on the waist of their pants from the
time they woke up until they went to bed. In addition,
they were instructed to remove it when bathing and
going to bed. Moreover, the influence screen of the
triaxial accelerometer was set to display only time.

Data were processed using a software (activity
meter application version2.9®, OMRON, Japan)
dedicated to the triaxial accelerometer. Additionally,
data were collected only on days when the triaxial
accelerometer was worn for at least 360 min/day." As
the measurement period was set at 1 month, hospital
visits and exercise therapy by rehabilitation staff
were regarded as physical activity and consequently
included for analysis.

2.3.3. Statistical analyses

To adjust for data with missing values, the mean value
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calculated from the data without missing values was
substituted. After normality testing was performed
using the Shapiro-Wilk test, measurements between
the MCI and non-MCI groups were compared using
Leven's test of equal variance, Student's or Welch's
t-tests, or the Mann-Whitney U-test. The relationship
between sex, mMMRC scale, GOLD stage, GOLD
category, years of education, smoking history, HOT
status, and each analysis pattern between the MCI
and non-MCI groups was analyzed using the X*
independence test. The statistical significance level
was set at 5%, and SPSS software (version 29.0; IBM
Corp., Armonk, NY, USA) was used for statistical
processing.

Patient grouping. The MCI and non-MCI groups
were defined as having MoCA-J total scores of < 26
points and > 26 points, respectively.™"

Creation of analysis patterns. A) Analysis pattern
1 was created for the MCI and non-MCI groups;
B) Analysis pattern 2 was created for groups with
saturation of percutaneous oxygen (SpO,) < 90%
and > 90% immediately after ISWT; and C) Analysis
pattern 3 was created for groups with weekly Ex < 10
Ex and > 10 Ex."”

2.4. Ethical Considerations

Informed written consent was obtained from all
participating adults before their enrollment into
this study. In addition, this study was approved by
the Research Ethics Committee of Kyoto Tachibana
University (Approval No. 21-48).

3. RESULTS
3.1. Patient Characteristics

Overall, 79 patients were enrolled into the study. Of
these, 18 were excluded according to the exclusion
criteria. Therefore, 61 patients remained in the
analysis population. The number of patients in the
GOLD category in the analysis population was 21,
23, 4, and 13 in Group A, B, C, and D, respectively.
Furthermore, the number of patients in the GOLD
stage was 10, 20, 24, and 7 in Stage |, Il, lll, and IV,
respectively.

3.2. Comparison of Basic Patient Characteristics

Here, 39 and 22 patients were in the MCl (age: 76.0 =
8.6 years, %FEV,: 55.7% = 24.6%) and non-MCI (age:
74.5 = 7.8 years, %FEV,: 58.9% = 24.7%) groups,
respectively. In the GOLD category, 14 patients in
the MCI group were in Group A, 14 in Group B, 3 in
Group C, and 8 in Group D. In the non-MCI group, 7
patients were in Group A, 9 in Group B, 1 in Group
C, and 5 in Group D. In the GOLD stage, the MCI
group had 6, 14, 14, and 5 patients in Stage |, I,



Aging Medicine and Healthcare XXXX;XX(X):XX-XX. doi:10.33879/AMH.XXX.2024.04032 [In Press]

I, and |V, respectively. In the non-MCI group, there
were 4, 6, 10, and 2 patients in Stage |, II, Ill, and IV,
respectively. No significant differences or relationships
were observed between the two groups (Table 1).

3.3. Comparison of the MCI and Non-MCI Groups
Based on Analysis Pattern 1

Comparing the indices measured in the MCI and
non-MCI groups, the Knee extension (p = 0.047, d =
0.54) and FAB (p < 0.001, d = -1.00) were significantly
higher in the non-MCI group. HADS (p = 0.047, d =
0.54) was significantly lower in the non-MCI group
(Table 2).

3.4. Comparison of the Low SpO, and High SpO,
Groups Based on Analysis Pattern 2

There were 26 patients in the low SpO, group and
35 in the high SpO, group. Comparing the indices
measured in the low and high SPO, groups, ISWT (p
= 0.014, d = -0.65), NRADL (p < 0.012, d = -0.67),
amount of life activities Ex (p = 0.018, d = -0.58),
amount of total Ex (p = 0.018, d = -0.59), amount of
weekly Ex (p = 0.018 , d = -0.59), and 3 METs or more
activity time (p = 0.027, d = -0.55) were significantly
higher in the high SpO, group. (Table 3).

3.5. Comparison of the Low Ex and High Ex
Groups Based on Analysis Pattern 3

The low Ex group had 22 patients and the high
Ex group 39 patients. There were no significant
differences between the low Ex and high Ex groups
(Table 4).

4. DISCUSSION

In this study, patients with COPD were divided into
MCI and non-MCI groups using the MoCA-J score
used to screen for MCI. In terms of demographic
characteristics, there were no significant differences or
relationships between the two groups in factors other
than height. Significant differences were identified in
lower extremity muscle strength, mental and frontal
lobe function in indices measured in the MCI and
non-MCI groups. In previous studies, hypoxemia and
physical activity have been reported to be related
to cognitive function.®'*" Therefore, the validation
of the MoCA-J scores and other metrics for each of
these indicators yielded interesting results.

4.1. Considerations for Analysis Pattern 1

In terms of measures in the MCl and non-MCI groups,
knee extension strength, HADS, and FAB were
significantly more optimized in the non-MCI group.
MCI is not associated with exercise tolerance, health-
related quality of life, breathlessness, respiratory
function, or anxie’cy/depression.18 However, different

results were obtained for anxiety and depression when
COPD was the subject. This was because COPD was
originally reported to be associated with depression,?
and it was inferred that the complications of MCI
may accelerate depressive symptoms.® However,
lower extremity muscle strength is impaired in older
adults with MCI, which influences MCI. Visuospatial
ability, executive ability, and processing speed are
important factors in measuring lower extremity muscle
strength."” This was also the case for COPD. Because
COPD is characterized by systemic inflammation and
causes skeletal muscle dysfunction,” male patients
with COPD and lower extremity muscle weakness
may be more related to MCI. However, the causal
relationship between the two is unknown for this
study, and will be investigated in future research.

4.2. Considerations for Analysis Pattern 2

In analysis pattern 2, hypoxemia after ISWT was
divided into two groups based on SpO,; MoCA-J
scores for the two groups did not differ significantly.
However, ISWD, NRADL, and physical activity
were significantly lower in the low SpO, group.
Neuroinflammation caused by hypoxia leads to
macrophage and microglial activation, oxidative
stress, and neurodegeneration. In addition, it
damages the neurovasculature and adversely affects
brain function. These results may have reduced
physical activity in patients with COPD, which may
have contributed to their lower exercise tolerance and
ADLs. Hypoxemia is also associated with MCI, and
hypoxemia and oxidative stress have been implicated
in cognitive decline.””?' However, with respect to
MCI, the results suggest that temporary hypoxemia
after ISWT is not relevant. One limitation of this study
is that resting hypoxia with transient hypoxia after
exercise were not compared. Therefore, the results
of these studies need to be validated in patients with
COPD who are hypoxic at rest and those who are
hypoxic during sleep.

4.1. Considerations for Analysis Pattern 3

Analysis pattern 3 was classified into two patterns
based on weekly Ex volume < 10 Ex volume measured
using a triaxial accelerometer.

When the weekly Ex volume < 10 Ex volume was
compared between the MCI and non-MCI groups,
no significant differences were found between the
two groups in MoCA-J scores or other indices. In the
general elderly population, physical activity influences
cognitive function, including Alzheimer's disease and
dementia."”? In addition, physical activity is most
associated with lower extremity muscle strength
and is important for ADL.** Furthermore, low activity
among older adults is associated with earlier onset of
disease and frailty.” For older adults, physical activity
is associated with higher risk of Alzheimer's disease
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Table 1. Comparison of demographic characteristics of the MCI and non-MCI groups

MCI group (n = 39) Non-MCI group (n = 22) p value Effect size

mMRC scale
(grade 0/1/2/3/4) 5/12/8/10/4 2/6/9/4/1 0.5620 0.23
Age (years) 76.0 + 8.6 745+7.8 0.510 0.18
High (cm) 164.7 £6.2 167.9+5.4 0.045 -0.65
Weight (kg) 59.1+11.4 59.3 + 8.6 0.955 -0.02
FEV,/FVC (%) 54.6 +156.7 53.6 +13.5 0.811 0.06
%FEV, 55.7 +24.6 58.9 +24.7 0.629 -0.13
%\VC 79.4 +23.0 85.8+19.3 0.404 -0.29
GOLD stage
(stage VIIAV) 6/14/14/5 4/6/10/2 0.829 0.12
GOLD category
(group A/B/C/D) 14/14/3/8 7/9/1/5 0.939 0.08
Inhalation medication 0.646 0.36
LABA or LAMA 4 4
LABA or LAMA + ICS 3
LABA + LAMA 16 5
LABA + LAMA + ICS 8 7
No inhaler 5 3
Complications
Hypertension 13 5 0.383 0.11
Hyperlipidemia 8 1 0.091 0.22
Heart disease 5 3 0.928 0.01
Diabetes mellitus 6 0 0.053 0.25
Cancer 8 4 0.826 0.03
Education period (years)
(<6/=9/<12/<16/218) 2112117171 0/4/11/7/0 0.427 0.25
History of smoking (never smoked/former
smokers/current smokers) 1/36/2 21812 0.427 0.17
HOT (user/non-user) 15/24 14/8 0.871 0.02

Note: Data are presented as the mean (SD).
Abbreviations: %FEV,, percentage of forced expiratory volume in one second; %VC, percentage of vital capacity; FEV,/FVC, forced

expiratory volume in one second/forced vital capacity; GOLD, Global Initiative for Chronic Obstructive Lung Disease; HOT, home
oxygen therapy; ICS, inhaled corticosteroid; LABA, long-acting B-agonist; LAMA, long-acting muscarinic antagonist; mMRC scale,
modified Medical Research Council dyspnea scale; SD, standard deviation.

Table 2. Comparison of measured indices between the MCI and non-MCI groups in analysis pattern 1

MCI groups (n = 39) | Non-MCI groups (n =22) | pvalue | Effect size

BMI (kg/m?) 21.7+£4.0 21128 0.5615 0.18
Muscle mass (kg) 414+63 43.1+£5.8 0.287 -0.29
Skeletal muscle mass (kg) 23.8+£3.9 25.0+£3.8 0.283 -0.29
Basal metabolism (kcal) 1318.56 + 139.9 1354.6 + 132.3 0.329 -0.26
SMI (kg/m?) 6.7+09 6.8+08 0.639 -0.13
Grip (kg) 31.8+6.1 335 +68.4 0.367 0.24
Knee extension (kgf) 31.2+94 36.5+10.3 0.047 0.54
ISWD (m) 315.4 + 146.5 397.7£177.0 0.441 0.52
MNA (points) 11.5£2.1 11.7+19 0.727 0.01
CAT (points) 16.5+7.5 16.5 + 8.2 0.985 <0.01
NRADL (points) 79.6+£17.7 836+ 145 0.371 -0.24
HADS (points) 11.5+49 89+46 0.047 0.54
Step (step/days) 2541.1 £2123.2 3170.0 £ 1995.7 0.258 -0.31
Walking time (min/days) 43.3+26.3 48.1 £19.3 0.456 -0.20
Amount of walking Ex (Ex/days) 0.7+£08 1.0£09 0.067 0.36
Amount of life activities Ex (Ex/days) 14+08 1.56+1.0 0.661 -0.12
Amount of total Ex (Ex/days) 21+14 256+16 0.336 0.31
Amount of weekly Ex (Ex/weeks) 146 +9.5 175+11.3 0.336 -0.29
3 METs or more activity time (min/days) 34.3 +23.1 41.6+26.1 0.274 -0.29
MMSE (points) 27.8+2.0 285+ 1.6 0.144 -0.40
FAB (points) 140+1.8 167+15 <0.001 -1.00

Note: Data are presented as the mean (SD).

Abbreviations: BMI, body mass index; CAT, COPD Assessment Test; Ex, exercise; FAB, Fronfal Assessment Battery; HADS, Hospital
Anxiety and Depression Scale; ISWD, incremental shuftle walking distance; MNA, Mini Nutritional Assessment-Short Form; METSs,
metabolic equivalents; MMSE, Mini Mental State Examination; MoCA-J, Japanese version of the Montreal Cognitive Assessment;
NRADL, Nagasaki University Respiratory ADL Questionnaire; SD, standard deviation; SMI, skeletal muscle.
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Table 3. Comparison of measured indices between low and high SpO, groups in analysis patfern 2

Low SpO, group (n = 26) | High SpO, group (n

p value Effect size

MoCA-J (points) 23.8+4.0 23.6+3.8 0.868 0.04
BMI (kg/m?) 21.0+£2.8 21.8+4.1 0.416 -0.21
Muscle mass (kg) 416+52 4231 £6.8 0.641 -0.12
Skeletal muscle mass (kg) 239+32 242 +43 0.5623 -0.17
Basal metabolism (kcal) 1320.3 £ 119.1 1339.9 + 150.4 0.587 -0.14
SMI (kg/m?) 6.6+0.7 6.8+0.9 0.328 -0.26
Grip (kg) 320+6.2 322+76 0.737 -0.01
Knee Extension (kgf) 322+93 33.8+10.5 0.542 -0.16
ISWD (m) 286.9 + 126.4 388.3+172.9 0.014 -0.65
MNA (points) 11.4+2.0 11.8+2.0 0.460 -0.19
CAT (points) 185 +6.2 156.1+8.4 0.088 0.45
NRADL (points) 75.0+16.1 85.6 +15.7 0.012 -0.67
HADS (points) 10.2+3.8 10.7 £5.7 0.953 -0.67
Step (step/days) 244.1 +1793.1 3010.7 + 2248.9 0.292 -0.28
Walking time (min/days) 39.5+19.1 49.1 £ 265 0.124 -0.40
Amount of walking Ex (Ex/days) 06+08 09+038 0.114 -0.42
Amount of life activities Ex (Ex/days) 1.2+05 1.7+1.0 0.018 -0.58
Amount of total Ex (Ex/days) 1.8+1.1 26+16 0.018 -0.59
Amount of weekly Ex (Ex/weeks) 123+7.5 18.1+11.3 0.018 -0.59
3 METs or more activity time (min/days) 296 +17.2 42.5+27.3 0.027 -0.55
MMSE (points) 28.0+1.9 282+1.9 0.666 -0.11
FAB (points) 14419 148+1.9 0.467 -0.19

Note: Data are expressed as the mean (SD).
Abbreviations: BMI, body mass index; CAT, COPD Assessment Test; Ex, exercise; FAB, Frontal Assessment Battery; HADS, Hospital Anxiety
and Depression Scale; ISWD, incremental shuttfle walking distance; MNA, Mini Nufritional Assessment-Short Form; METs, metabolic

equivalents; MMSE, Mini Mental State Examination; MoCA-J, Japanese version of the Montreal Cognitive Assessment; NRADL, Nagasaki
University Respiratory ADL Questionnaire; SD, sfandard deviation; SMI, skeletal muscle mass index; SpO,, saturation of percutaneous
oxygen.
Table 4. Comparison of the mefrics for the low amount of weekly Ex group and the high amount of weekly
Ex group in analysis pattern 3

Low Ex group (n = 22) High Ex group (n = 39) p value Effect size

MoCA-J (points) 235 +4.5 237+35 0.850 -0.05
BMI (kg/m?) 21.3+3.3 21.5+3.8 0.793 -0.07
Muscle mass (kg) 432+6.5 414+59 0.273 0.30
Skeletal muscle mass (kg) 249+4.2 239+37 0.319 0.27
Basal metabolism (kcal) 1366.3 + 148.0 1317.6 £ 130.6 0.293 0.28
SMI (kg/m?) 6.8+0.9 6.6+08 0.366 0.24
Grip (kg) 31.9+6.8 32672 0.724 -0.01
Knee extension (kgf) 33989 32.6+10.6 0.634 0.13
ISWD (m) 325.7 + 143.7 356.0+171.9 0.486 -0.19
MNA (points) 11.6 +2.3 116+1.8 0.964 -0.01
CAT (points) 18776 1563+75 0.091 0.46
NRADL (points) 80.8+13.56 81.2+183 0.927 -0.03
HADS (points) 10.7 £5.0 104 +5.0 0.832 0.06
Step (step/days) 2485.4 + 1865.1 2927.3 +2184.8 0.428 -0.21
Walking time (min/days) 412+219 47.2+250 0.355 -0.25
Amount of walking Ex (Ex/days) 0.7+£08 0.8+038 0.474 -0.19
Amount of life activities Ex (Ex/days) 13+1.0 1.56+08 0.449 -0.20
Amount of total Ex (Ex/days) 20+1.5 24+1.4 0.389 -0.23
3 METs or more activity time (min/days) 33.6 +24.1 389+244 0.415 -0.22
MMSE (points) 283+2.0 280+1.8 0.551 0.16
FAB (points) 148+1.8 145+£1.9 0.621 0.13

Note: Data are expressed as the mean (SD).

Abbreviations: BMI, body mass index; CAT, COPD Assessment Test; Ex, exercise; FAB, Fronfal Assessment Battery; HADS, Hospital
Anxiety and Depression Scale; ISWD, incremental shuttle walking distance; MNA, Mini Nutritional Assessment-Short Form; METSs,
metabolic equivalents; MMSE, Mini Mental State Examination; MoCA-J, Japanese version of the Montreal Cognitive Assessment;
NRADL, Nagasaki University Respiratory ADL Questionnaire; SD, standard deviation; SMI, skeletal muscle mass index.
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and dementia. Low activity and chronic inflammation
in COPD, in addition to age-related changes, may
accelerate frailty, reduce muscle strength and exercise
tolerance, and affect ADLs. However, in the present
study, the weekly Ex amount was divided into groups
by 10 Ex. No significant differences were identified
in MoCA-J or other indices. Considering this from
previous studies, new results may be obtained by
reconsidering the index of physical activity when
interpreting cognitive function with physical activity
in male patients with COPD. Therefore, a longitudinal
study of physical activity indices and disease may
reveal changes. Future studies should include
longitudinal validation.

In conclusion, when considering MCI in male patients
with COPD, inflammatory cytokines associated with
the pathogenesis of COPD promote and lead to
muscle weakness.” In addition, the presence of MCI
is clearly associated with impaired mental and frontal
lobe function. Particularly in male COPD patients with
concomitant MCI, designing a rehabilitation program
that takes into account lower extremity muscle
strength, and mental and frontal lobe function should
be considered.

In future, male COPD patients with MCI will need
strength training, particularly in the lower extremities.
However, if anxiety and depression are considered,
a medium-intensity load is desirable.” Furthermore,
to consider frontal lobe function, we suggest that the
training content be simple and easy to implement.”’

5. CONCLUSION

In this study, knee extensor strength, HADS, and
FAB were significantly more optimized in the non-
MCI group than in the MCI group on the measured
indices; hypoxemia after ISWT and weekly Ex volume
analysis patterns showed no significant differences in
MoCA-J scores. These findings are expected to be an
indicator of MCI. They may also facilitate the planning
of rehabilitation programs and early intervention for
male patients with COPD from a new perspective.
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