“EFFECT OF EXERCISE TRAINING ON
COGNITION IN CHRONIC OBSTRUCTIVE
PULMONARY DISEASE (COPD) -

A PROSPECTIVE STUDY"

By
REG. NO. -BR0119001

Bigsertation

Submitted to

KAHER, Belagavi, Karnataka,
In partial fulfilment of the requirements for the degree of

RESPIRATORY MEDICINE

DEPARTMENT OF RESPIRATORY MEDICINE,
JAWAHARLAL NEHRU MEDICAL COLLEGE,
BELAGAVI, KARNATAKA.

APRIL - 2022




KLE ACADEMY OF HIGHER EDUCATION AND RESEARCH,
BELAGAVI, KARNATAKA

Endorsement by head of the Department,
Principal/ Bead of the Institution

This is to certify that the thesis “EFFECT OF EXERCISE TRAINING ON

COGNITION IN CHRONIC OBSTRUCTIVE PULMONARY DISEASE

(COPD): A PROSPECTIVE STUDY” is a bonafide research work done by

REG. NO. -BR0119001.

Dr.Bhagyashri Patil mp

Professor and Head,

Department of Respiratory Medicine
J.N. Medical College,

Belagavi — 590 010. Karnataka.

Date:

Place: Belagavi

Dr. (Mrs.) N S Mahantashetti mp (paca.)
Principal

J.N. Medical College,

Nehru Nagar,

Belagavi — 590 010. Karnataka.

Date:

Place: Belagavi




e

ACCEPTANCE LETTER (PLAGIARISM)

L
o { Hecogrized by Mailical Counal of B, Hew Heihi)
Accredited "W Graile By MAAC {7 Cycle) Fiseod In Casnpory "' by MBRD (Gl

.
KLE JAWAHARLAL NEHRU MEDICAL COLLEGE !@}

 Neheu Magar, Belagavi- 590 010, Karraraka, INDIA
(B R E AR A OEN-TATIT E W nied oy B s lsis il

Ref No: MDC/PG/ Drates 31-12-2021.

ACC CE LETTER

The softcopy of thesis entithed: "EFFECT OF EXERCISE TRAINING DN COGNITION IN
CHEONIC DBSTRUCTIVE PULMOMNARY DISEASE (COFDN- A FROSPFECTIVE STUIN® has been submitted
for Ant-Plagiarisen check through Tormitin software. The scan las been carried out and the scanned

output reveals a match percentage of 06% which is within the acceptable limits of 10% as per the
gu'nieUru::l Eiun by LAGC

i
Guide. A *lE-‘i'-\"\' D (M 5. Mahantashetti.
A ChalrpersonAntiplagiarism Committes &
| g Principal,
=, y ¥ I M. Medical College, Belagavi.
‘%Eﬁiu
T,
Reg, No. BRO119061,
Postgraduate Seudent,
2019-20 Batch,

Department of Pulmonary Medicine,
|- N: Medical College, Belagavi.



LIST OF ABBREVIATIONS

ACCP - American College of Chest Physicians
ATS - American Thoracic Society

BMI - Body Mass Index

BTS - British Thoracic Society

CHF - Congestive Heart Failure

CNS - Central Nervous System

COPD - Chronic Obstructive Pulmonary Disease
FEV: - Forced Expiratory Volume in One Second
FVC - Forced Vital Capacity

GOLD - Global Initiative for Chronic Obstructive Lung Disease
HRQoL - Health Related Quality of Life

ICS - Inhaled Corticosteroids

MV - Invasive Mechanical Ventilation

LABA - Long Acting Beta2 Agonist

MoCA - Montreal Cognitive Assessment

NIV - Non Invasive Ventilation

QoL - Quality of Life

SABA - Short Acting Beta2 Agonist



ABSTRACT

Background and objectives — Chronic obstructive pulmonary disease (COPD) is a
complex multicomponent disorder with significant physical psychological and
cognitive sequels that reduce the quality of life. COPD is associated with many extra
pulmonary disorders that contribute to morbidity and mortality. Cognitive decline is an
associated pathology that affects 14% to 70% patients of COPD. Exercise training is
associated with cognitive improvement in COPD patients and thus improve the quality
of life (QoL). This study was done to assess the prevalence of cognitive impairment in
COPD patients and to study effects of exercise training on cognition in stable COPD

patients.

Methods — This study was a one year prospective study. Adult 100 COPD patients of
mild to moderate severity (Gold I, II) and 50 adults COPD patients as controls of either
sex, all attending OPD/ IPD in the Department of Respiratory Medicine at KLE’s
Prabhakar Kore Hospital, J.N. Medical College, Belagavi from Oct 2019 to Dec 2020
were enrolled for this study. All stable COPD patients (GOLD stage I and II) were
considered for exercise training group. Control group were COPD patients those, who
were not given exercise training. Exercise training group COPD patients underwent 20
minutes of aerobic exercise/ day with frequency of 3 times per week for the period of 4
weeks. All patients cognitive functions assessed before (pre-exercise) and after (post-
exercise) the completion of 4 weeks of exercise training by Montreal Cognitive

Assessment (MoCA).

Result — Among enrolled adult COPD patients the mean age of study population was
58.5 + 8.5 years with 66% were males and 34% were females. The prevalence of
cognitive impairment in COPD patients observed was 41%. Improvement in cognitive

functions after 4 weeks of exercise training was seen in 31 (75.6%) COPD patients.
Vv



Cognitive functions improved after 4 weeks of exercise training are — attention,

language and orientation.

Conclusion — Prevalence of cognitive impairment in COPD patients was 41%. The
main finding of this study is that there was improvement in cognitive functions
observed after 4 weeks of exercise training in COPD patients. Cognitive functions that
were improved after exercise training in COPD patients in our study are — attention,
language and orientation. This result supports that exercise training has the potential to

improve cognitive functions in COPD patients.

Keywords — Chronic obstructive pulmonary disease (COPD), cognitive functions,

exercise training, Montreal Cognitive Assessment (MoCA).
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Introduction

INTRODUCTION

Chronic obstructive pulmonary disease (COPD) is a disease state characterised
by persistent progressive air flow limitation that is not fully reversible and associated
with an enhanced chronic inflammatory response in the airways and lung tissue. It is

preventable and treatable disease.”

Emphysema and Chronic bronchitis are most common conditions that
constitute COPD. Chronic bronchitis is a clinically defined condition and has a

productive coug

h and phlegm for three months in a year and for successive two or more years
and a small airway disease in which chronic airflow obstruction occurs, in a patient in

whom other causes of chronic cough have been excluded.®

An emphysema is anatomically defined condition, in which there occurs

destruction of air sacs.®

COPD is most common disease worldwide. It is third leading cause of death.
The incidence of COPD is 11% worldwide.® COPD is becoming public health
problem. The burden of disease is increasing along with financial strain all over the
world. The impact of socioeconomic burden and morbidity is huge. Poorly controlled
COPD increases the overall cost in the treatment aspect. Appropriate treatment has to
be provided to prevent exacerbation and mortality. In spite of standard therapy that
includes bronchodilator, Corticosteroids, Beta -2 Agonist, Anti-Cholinergic Agents

and Supportive Therapy like Oxygen Rehabilitation COPD is not well controlled. ¢*

Page 1



Introduction

The hallmark of COPD is airflow obstruction also called airflow limitation
shown in pulmonary function testing with reduction of FEV: and FEV/FVC. The
degree of airflow obstruction is an important prognostic factor in COPD and is the
basis for the ‘Global Initiative for Lung Disease (GOLD) severity classification. Post
bronchodilator FEVi/ FVC < 0.70 confirms the presence of persistent airflow

limitation and thus COPD.("

COPD is associated with different co-morbidities like cardio vascular diseases,
recurrent respiratory infections, diabetes, anxiety, depression, and impairment of

cognitive functions.®

Cognition is defined as mental action or the process of acquiring knowledge
and understanding through thoughts, experience and the senses. As per Ulric Neisser
psychologist “Cognition refers to the mental process by which external or internal
input is transformed, reduced, elaborated, stored, recovered and used.” It consists of
many functions such as perception, attention, memory, coding, retention, and recall,

decision making, resolving, problem solving, imaging.©)

An association between chronic obstructive pulmonary disease (COPD) and
cognition is shown in several studies. Cognitive impairment is highly prevalent in
COPD patients. A study by Dogra et al.*) assessed the cognitive function in COPD to
understand the exact relationship between COPD and cognitive dysfunction, as
cognitive dysfunction is associated with increased morbidity and mortality in COPD

patients. Cognitive impairment prevalence was 48% in COPD patients.
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Introduction

In another study by Dodd et al,'”) it was observed that cognitive dysfunction
was seen to increase with the severity of COPD and level of hypoxemia. Cognitive

dysfunction prevalence was 52 % in COPD cases.

Various studies evaluated the effect of exercise training on cognitive

functions.

A study by Ting Wang et al.!V on influencing factors and exercise
intervention in COPD patients showed beneficial effect of exercise training on
cognition in COPD patients. The prevalence of cognitive impairment noted in their
study was 53% in COPD cases. Another study by Emery et al.?® on cognitive
outcomes after exercise training in COPD patients observed improvement in cognitive

functions like attention, verbal fluency, and orientation.

Studies on the effect of exercise training on cognitive function in chronic
obstructive pulmonary disease are less in Indian patients. And there are very few
Indian studies correlating the effect of exercise training on cognition in COPD cases.

Also cognitive dysfunction is overlooked frequently in COPD patients.

Therefore, this study was done to evaluate the effect of exercise training on

cognitive functions in COPD patients.
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chranic abstructive pu'mosery oiseast (COPD) patients:

Cognitive decling is an pisocizted pathology that affects 14% to 70% oatients of
"I:IF"I.'" This disturbansa I3 asokehly 3 cansequence of neuronal damagzed produced

¥ Hypoxemia -rercnsﬁl ziring sassociated with maintenance and improvement of

shysicaand copnitive furctions
This study, the effect oF exercise training in COPD patients may confer lang term
kerefiss an cognition 3rd imarsve suslity of fife of COPD patients

PROCEDURE:

| request you to kindly c2rlicic2 e in the study titled "EFFECT OF EXSRCISE TRAINING ON
COGNITION IN CHICW'C CZ7UCTIVE PULMONARY DISEASE (COPD) PATIENTS
PROSPECTIVE STLIDY" 27 D* “*aohakar Kore Hospital and Medical Research Centre,
Belagavi I3 being :r;nr'uct=cl By DR. VINEET KULKARMI, Post graduate in Bespiratory
Medicine at JN. Medicr! Zollegs 32lagavl, Karnataka, under the guidance of DR. GAJANAN
5. GAUDE, Profezsor, Dep?. of Srsoirztory Medicine, ). N, Medical College, Belapai,

We request you to gerdic.aate = shis study as you are eligible to be included, Dviing the
study, you will be asked fuesors -egarding your present and past medical history and
you will be required to answer to the best of your knowledge. You will also be clinically
axamined as per the protocol “rswn,

If vou agree to particiaats jn ‘s study, please furnish the detalls sertaining to the
:L'Jd"ll'.
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BEMEFITS:
training cenfers 10N rerm benefits on cognition and

ite of COPD D2 figrts-

thie BREf o,

fmprove the guality of

COMPLICATIONS! Pl

ALTEHMATI‘JEEL
atment or any other further

i the study, your kre
E will not be affected by

{ vou arg not willing to i2ke Ear
in future, in KL

investigations the patient wants-to undergo,

your decision

VOLUNTARY PARTICI PATHON/WITHDRAWAL:

rtary. You may choose nat to take part i s study, or f

Taking parl im this study Is veiu
d and withdraw from the study. Your

wou decide o take part, you caf later change my min

decisian will not change the present of fulure hea

receive. The study Qocior or the sponsor may stop your participatid
ingness to continue 1o take part.

that may change my il
he stucy, you will receive she standard ifrestment for

Ith care or ofher sprvices fhat you
r in this study. You will

vall If 2my important new fipdings
If you choose not 12 take partint
patienss with your gondition

CO5TS:

NIL (The study is conducted on QPD and [P0 patients at Dr, Prabhakar Kore

Hospltal ana Medical Research Centre, Beia gavi)

Payment for Participation: No ncentive will be paid to you for participating in this

study
COMPENSATION:

In the svent that you hecome injured 3s 3 result of taking part in this study,
treatment whatever available at ¥LE Charitable hospital, Belagavl, il be offered tg

you. Mo reimbursement, com pensation or free medical care is given

CONFIDENTIALITY:

| Al .n.fv:.'-nat:nn collected about you during the course of the study will be kept
eonfidential to the extent permitted by the law, The code numbers will identify you in this
research re:ard Infarmation from this study may be published but your identity will be
kept confidential in any publicat on/ presentation,

QUESTION: If you have :

. any enguiries in the future or in case of r i
o esearch relate

finess, you may contact following persans. elated injury
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ANNEXURE IIT - PROFORMA

KAHER

J.N. MEDICAL COLLEGE, BELAGAVI — 530 010.
DEPARTMENT OF RESPIRATORY MEDICINE

Title: Effect of exercise training on cognition in chronic obstructive pulmonany

disease (COPD) patients - prospective study.

Research imvestigator : D, Vineest Kulkarni

Guigde | Or. Gajanan &% Gauwde, Prof. and HOD: Respiratery medicine department

Proforma for data collection

Dot

Marna o patiert:
P 1ir ypiaras)
OPD S 18D sumber

Addresy

Sew: Male [/ Femala

rAchile nwmiber:

Cify it

Education of patient: Uterate / Hitorate
I Chiel camplaings

1 Couah

Z Spulurn

5 Breathlossness
A4 Lnest paln

5 Fever

i Ay alher

7 Hia exscerbations

] Histary af preseniing (Mness

Fincade
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Personal history
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r.l::.:l attet

Hukka

! Alcohod

It vies

Quantiiy
Tahaco chewer
|f

yES

Number of thimes

Qecupational history

Farmer

Oirflee pab

Industry worker

¢  Type of industry
hietal
Chemical
Other

Yies [ Ma
Yird [ MO
Vet [/ NO

WL |

Yes | Mo
perday
perday

perday

Yas / Mo

mifday

Yes ) No

perday

for years
for years

for years

for years

far years

¥ Exposure to Dust f Fumes / Chemicals every day far
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fcrinus Present § Absent
IwpP Present f ADsent fct
Fdema Present [ Abksent
Syslemic examination
RJ5.
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shape and size of chest
Mevemonis of chest
P algeat on
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fpea beat
Percussion
Ausouitation
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ANNEXURE IV —- MASTER CHART
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Details of Patients

History of Patients

Clinical Exam

Average Score of

Cognitive
Cough Breathlessness Occupation History of General Exam | R/S Exam | Additional Sounds | X-ray Chest PFT Function Tests
g w
° 2 @
a z -% = ‘g_ 2 o 2 S c
2 = 2 S lglelel&|_|=| = |8|%|5|8 & |&|s|3|% 5| 2|8 gl % s £ | & |5|5|&] 2 | ¢
& g1 8|8 zl=z| £ |° | 2 £l 5|z|3 s|z|2|5|8|e|5| ¢ 5 g | 2 |E|E|18| B | & ]
° > =22 g = £|d Ela|s|e|2|3|E|s|2|s5|5|2 S £ ] S |=|8|°| 32 =t £
IR A A ° EHE 1%E|s|T|8] 3| B | =8 [E[S|E| 2| ¢ ¢
i % S 8 |8|2|&| &
v g =3 'g 3
2 2
1 Sunandabai Kalkundikar | 72 | F Belgavi 8050453759| + | - - + |+ | - - + | - - - - - - + - - + | - + | - - - + + - + - - 15/30| 26/30
2 Balkrishna Chikkorde 64 | M Chikkodi 9481741844 + | - | - | + | + | - - - |-+ |BRo/0| - | -+ |- -|+|-]-]-|-1-]- + + + -+ - - 18 27
3 Shivraj Shinde 65| M Gadhinglas 9765337890 + | - |+ + - + | - |+ c/s/10 | - -+ | - - - - - - - - - + + + + + | - - 18 26
4 Nagaesh Pusad 72| M Belgavi 8747933966 AR - + + |+ | - | +#|B/10/20| + | - | - + -] - + -] - ]+ + + + + - + + 16 25
5 Tulsavva Hattimani 59| F Belgavi 9742807891 -l -] - - - -+ |+ - Sl - - - - - - - - + + + + - 17 26
6 Sushila Laxman Patil 60| F Belgavi 996488040 | + | - - -+ | - - - - - - - - -+ - - -+ - - - - + + - + -+ - - 17 25
7 Sidappa Ingley 65| M Gokak 9980108525| - | + | - | + | - | + - - | +| - | + |B/10/10| + | - - - - -+ | - - - - - + + - + - -+ - 18 26
8 Suvarna Hiremath 63| F Chikodi 9740552454 | + | - - -+ | - - - -+ | - - - - -+ - - - -+ | - - - + + - + -+ - - 20 27
9 Neelu Hiremath 50| F Belgavi 9892473391 + | - | - | + | + | - - - - - - - Sl - - - - - - - - + + - + -+ - - 20 26
10 Mahadev Dodamani 30| M Chipalkatti 9902628982 + | - | - | - | + | - - - - - - - e + + - + S+ - - 22 28
11 Kasturi Harakum 65 | F | ShivBasav Nagar| 2720139 - - + |+ - + - + - + - - - - - + - - + - - - - - + + - + - + - 17/30| 26/30
12 | Nangundeshwar Basavagol | 42 | M Khanapur 5578839 + | - S+ - - - - - - - -+ | - - - - -+ - - - + + - + - S+ - 20 28
13 Lingappa Magdum 65| M Hukkeri 5994372 NS - + 0 - -1 -Bmoo|l + | - -|-1-|-1-1-1-1-1-1- + + + + - - 17 25
14 Laxman Nymgauda 80| M Belgavi 2720162 Sl - H ] -+ - + |+ |+ |+ |B/S/AS| + | - | -] -]+ + |+ |+ -] -]+ + + + + - - + 13 21
15 Basweshwar Govimath 69| M Belgavi 2575215 - e+ ] -]+ - + | - - - |c/10/10 + | - - -+ - - - -+ | - + - + + - -+ - 18 26
16 Sonavva Maniker 58| F Belgavi 4759783 Sl - - - - -+ | - - - - Sl -+ - - - - - - + + - + -+ - - 20 27
17 Siddaramappa Korani 70 | M | Vaibhav Nagar 6022920 - -+ |+ + - + |+ | - - |B/10/10| + | - - - - -+ | - - - + + + + - + - 14 22
18 Narayan Pande 61| M Belgavi 5661519 Sl -]+ - - R R R S N N R e e + + - + - - - 19 27
19 Ramesh Malkari 52| ™M Hukkeri 5682204 + | - O S A - - - - - | B/10/5 | - -+ - - - - - - - - - + + - + -+ - - 18 27
20 Shivbasayya Hulamani 84| M Hukkeri 2984640 N N - + | + | + | + |B/10/15| + | - + | - - R O R + + + + - - + 9 18
21 Fakirwa Naik 45| F Dandeli 5661888 | + | - | - | - - - - -] - - O IR T I R [ IO (R IR + + - + S+ - - 20 28
22 Parshuran 59 | F Belgavi 5652811 + - - -]+ - - - - - - - N N e + + - + -+ - - 15 26
23 Shanta Chougule 72| F Belgavi 2689107 - -+ |+ + - + | + | + | - |B/10/10| + | - - -+ - - - -+ | - + + - + -+ - - 14 25
24 Balasheb Shetty 42| M Chikkodi 5659795 - - -+ | - - - - - - - - - -+ - - - - - - - - + + + -+ - - 18 28
25 Babu S. 53| M Hukkeri 5658658 + | - - -+ ] - - - - - - - - -+ - - - - - - - - - + + + + -+ - - 17 26
26 Parashuran Sugi 59| F Belgavi 5652811 + | -+ ]+ - - - - - - - N N N e + - + + N R - 16 25
27 Bahubali Kochari 47 | M Chikodi 5703084 + - - -]+ - - - - - - - Sl -+ - - - - - - - + + + -+ |- - 19 27
28 Madhukar Davre 43| M Ram Durgh 5057970 | + | - | - | - | - | - - - - -] - - B e e + - + + s - 18 28
29 Basappa Talwar 45 | M Belgavi 572979513 | + | - - -+ | - - - - - - - - -+ | - - - - - - - - - + + - + R T - 17 28
30 Ramu Kante 70| M Hukkeri 4959572 - - + |+ - + - + | - - - - + | - - - - - - - - - - - + + + + - B - + 13 24
31 Horabai Haye 64| F Chikkodi 5731824 Sl -+ [+ -]+ - - - - - - Sl - - - - - - - - + + - + + |+ | - - 14 24
32 Maruti Kamble 65| M Ram Durgh 5714132 - e+ ] -]+ - + | - | + | + [B/10/10| - -+ + | - - - - - - - + + - + - -+ - 15 26
33 Mahadevi Wali 45| F Ram Durgh 5755254 + - -+ ]+ - - - - - - - Sl -l -+ - - -] - -l - - + + + R R - 20 28
34 Gangawwa Kabbur 70| F Saundatti 3311980 - S|+ ] -]+ - + |+ |+ - - - - -+ - + | -+ - -+ + + + + - -+ - 13 23
35 Ghoeba Venkatesh 74| M Hukkeri 5825237 | - | - [+ [+ |- |- + + | + | + | +|B/20/20 - | - | + Sl A+ - - + + + + + -] - + 12 20
36 Rita Fernandez 70| F Belgavi 5870764 Sl -+ [+ ] -]+ - + |+ |+ | - - -] - + | -+ |+ ]+ S + + + -l -]+ - 13 19
37 | Purushottam Radeshwar | 53 | M Dandeli 5879988 + | - -+ ]+ - - - - - - - Sl -+ - - - - - - - - - + + - + -+ |- - 18 27
38 Mahendra Sheth 54| M Gokak 5887242 + - - -]+ - - - - -] - - Sl - - - - - -] - + + - + -+ |- - 18 27
39 Madawappa Kaknur 45 | M Gokak 5882333 + | - -+ | - - - - - - + | - -+ | - - - - - - - + + + -+ - 20 28
40 Paragouda Patil 70| M Gokak 1210279 - S|+ - - + + | - - - |B/15/15| + | - - - -+ - -+ | - - - + - + + - -+ - 13 20
41 Balkrishna Bhosle 70 | M Chikkodi 1064994 Sl - H ] -+ - + | + | + | - [B/17/15 R R R + + + + -l -]+ - 13 21




42 Chandrakant Subedar 59| M Ram Durgh 5920787 + - + |+ | - - - - - + + - + + 14 20
43 Farida Jamadar 51| F Gokak 5919039 + | - - - + | - - - - + - + + - + + 16 26
44 Suvarna Patil 58| F Belgavi 2462313 + | - - + | - - - + + - + + + 15 24
45 Shirish Shinde 61| M Belgavi 1203445 - + - + |+ | - + - - - + + + - + - 13 21
46 Babu Pawar 71| M Gokak 5902594 - -+ |+ + + + B/10/10 - + + + + + 14 25
47 Harishchandra Gavane 52| ™M Dandeli 5944747 + | - - -+ - - - - + + - + + 18 26
48 Bhimappa Kadappa 63| M Bailhongal 5665356 Sl - v -] - - - B/50/5 - - + + - + + 15 25
49 Shobha Chopde 66| F Hukkeri 6055221 - -+ + - - + + + - + - 14 23
50 Maruti Gurav 71| M Bailhongal 603254 - S+ ] -]+ + + C/10/10 + + + + + - 13 26
51 Smt Manisha Kallapa 66| F Hukkeri 5983837 SN N - + - + + + + - + + 16 26
52 Smt Soumya Ayyer 54| F Soundati 6015730 + | - - - + | - - - + + + - + + 20 28
53 Ravi Kshtriya 49 | M Gokak 6018867 + | - - -+ - - - - - + + - + + 21 29
54 Devraj Dalwat 5| ™M Hukkeri 1498847 + | - S A - - B/5/5 - + + + - + + 17 26
55 Sayaraswa Netre 62| F Hukkeri 3042383 - + - + - + + + - + - + - + + - 15 25
56 Sharnappa Patted 42| M Bailhongal 1036826 + | - - + | - - - - - - + + - + + 20 28
57 Durgamma K. 74| F Chikkodi 1037149 - - + |+ + + + - + + + + + - 12 20
58 Vilas Patil 35| M Chikkodi 2670218 + | - - -] - - - - - + + - + + 22 29
59 Shaikh Mohmod Harif 59| M Hukkeri 3643070 Sl - -] - - B/5/10 - + + + - + + 14 24
60 Basavraj 71| M Dandeli 1486790 - + o+ -+ + + B/10/10 - + + + + + - 12 20
61 Ishwar Govind 55| M Hukkeri 5892029 - + - - + | - - - - - + + - + 14 26
62 Malti Patil 60| F Chikkodi 5583417 RSN + - - + - + + - + + 13 25
63 Vijay Khurid 46| ™ Chikkodi 5986706 | - | - | - + - - - + + - + + 20 28
64 Soumitra Kushappa 62| F Hukkeri 5989170 S+ -] -]+ + + - + + + + + - 14 25
65 Kharam Najor 69| M Chikkodi 5947094 Rl RN + + + + + + - + - 12 24
66 Sharda Jadhav 53| F Hukkeri 59496773 | + | - - - + | - - - - + + + + + + + 15 26
67 Nilvva Chougule 60| F Chikkodi 4235459 + - + + + - - + + + - + + 13 25
68 Omkrishna P. 53| M Dandeli 59860154 | + | - - -+ - - - - - + + - + + 14 26
69 Surendra 53| M Hukkeri 6023409 + | - - + | - - - - + + + + 15 26
70 Mallapa Birasdar 85| M Bailhongal 4951790 -t - + + B/20/20 - + + + + + - 9 16
71 Nagesh Subhash 76| M Hukkeri 5264045 - + |+ + + + + - + + + + + - 15 26
72 Chanappa 60| M Bailhongal 5263134 RSN - - - - + + + - + - 16 25
73 Chandu Hurappa 67| M Dandeli 5157929 Sl e - H ] - + + B/15/15 - - + + - + - 14 23
74 Laxman 79| M Gokak 6028039 + o+ -+ + + B/20/15 - + + + + + 13 22
75 Mahadevi Polkinvar 60| F Dandeli 5646499 + | - S+ - - + - + - + + - + + 16 26
76 Vithal Rajbhar 30| M Hattur 6010169 + | - - -+ - - - - - - + + - + + 20 29
77 Sidappa 69 | M Bailhongal 8625752 -+ ]+ + + + C/10/10 - + + - + + 13 23
78 Taj Mohamad 47 | F Dandeli 3535190 + | - - -+ - - - + - + + - + + 21 29
79 Somappa 65| M Gokak 1044814 SN N + - B/10/10 - - + + - + - 16 27
80 Shankar Dundappa 77| M Hukkeri 1045530 - N N - + + B/15/15 - + + + + + 12 22
81 Sharnappa Tuprol 61| M Chikkodi 1046299 RSN - - - - - + + - + + 15 26
82 Kalangauda Patil 73| M Ram Durgh 1046710 Sl -l e A -+ + + B/10/10 - + + - + + 12 22
83 Shashikala Patil 50| F Belgavi 1046730 + | - - -+ - + - + + + + 19 28
84 Umadevi Prasad 65| F Ram Durgh 1047793 N N + + - + - + + + + - 16 26
85 Virbhadrappa 74| M Ram Durgh 1047855 - - + | + - + + + B/10/10 - + + + + - 11 21
86 Yallavva Nadgmuri 56| F Gokak 1047232 + | - - - |+ - + + + + + + 18 26
87 Ismailsab 69| M Hukkeri 1043178 Sl -l v ]+ -+ + + B/5/10 - + - + + - 13 23
88 Bhimarayya Nandergi 60| M Chikkodi 1043186 RSN - - - - + + + - + + 14 25
89 Dundappa Teli 68| M Gokak 1043605 + -+ ] -] - + + B/5/10 - + + + + + - 13 23
90 Nasirbanu Mansur 55| F Gokak 1043753 + |+ | - -+ - - - - + - + + - + + 17 27
91 Nasrin Mansur 55| F Gokak 620913 + | - S+ - - - - + - + + - + + 15 26
92 Suresh Mali 57| M Chikkodi 6034396 + - + |+ | - - - - + - + + + + + 15 27
93 Maya Rathod 61| F Hukkeri 6034585 RSN - - - - - + + - + + 14 25
94 Somappa Sidapa 65| M Gokak 1044814 - + |+ |+ - + B/10/10 - + + + + + + 13 13
95 Shankar 77| M Hukkeri 1045530 Sl -l H ]+ -+ + + B/15/15 - - + + + + - 10 1
96 Dundappa Teli 68| M Gokak 1043605 Sl - H ] H ] -] - + + B/5/10 - + + + + + - 9 14
97 Sharavappa 61| M Chikkodi 1046299 RSN - - - - + + - + + 13 20




98 Sharnappa Patted 49 | M Chikkodi 1036826 + - -l -1+ - -l - - - - - - - + + - + + | - - 18 26
99 | Dundappa Shankarappa |71 | M Ram Durgh 1037580 RN + |+ |+ C/10/10| + - + + + + + + S|+ - 10 14
100 Vasant Sappakki 50| ™M Gokak 1037728 | + | - | - | - |+ | - -1 - - - - - - - + + - + + | - - 19 26
101 Bharma Kalkundkar 60| M Bailhongal 1036584 + | - - + | - - - - - + - - + + + + + - + - 11 16
102 Channappa Balikar 63| M Hukkeri 1038169 + | -+ |+ - - - - - - - - + + - + -+ - 15 19
103 Maruti 70| ™M Hukkeri 1038656 Rl E N + |+ |+ B/5/10 | + - + - + + + + -]+ - 11 16
104 Baburao Phadtare 60 | M Gokak 1039363 S+ - -]+ - - |+ - + - + - + + + + + | - - 17 24
105 Nakusab Nadaf 69| M Chikkodi 1039735 Sl - e A -+ + |+ |+ B/5/10 - + + + + + + - |- + 12 20
106 Abdul Hawaldar 69| M Hukkeri 5981762 Sl -l e A -+ + |+ |+ C/5/10 | - - + + + + + + - |- + 9 13
107 Shivaji Patil 77| M Chikkodi 1039665 -l - H - + |+ - B/20/10| + - + + + + - + - |- + 7 8
108 Mangal Kadam 62| F Hukkeri 1040132 S+ -+ - - |+ - - + - - + - + + + | - - 14 20
109 Vishnu Kundrikar 57| M Bailhongal 1040858 + | - - - + | - - - - - - - - - + + - + + - - 10 17
110 Nagratna 70| F Gokak 1042512 RN + | - - - - + + + + + - + + | - - 7 7
111 Parsappa Ningappa 55| M Hukkeri 1042870 + | - S+ - - - - - - - - - + + - + + | - - 9 14
112 Bhairu Mandolkar 63| M Hukkeri 1042753 + | - - + | + - - - - + - - - + + - + + | - - 10 16
113 Kamappa Vallappa 71| M Gokak 1025793 SN N + |+ |+ B/10/20| + - + + + + + + - - + 8 15
114 Prakash Rane 66| M Ram Durgh 1026474 - + - + + + |+ |+ B/5/10 | + - + - + + + + - + - 11 19
115 Ranjana Revankar 65| F Hukkeri 1026457 RN RN R + ]+ |+ B/10/10| + - + + + + + + + | - - 14 23
116 Savakka Naueli 62| F Bailhongal 1018855 + | - + |+ | - -l - - - + - - + - + + + | - 14 26
117 Pargauda Patil 70| ™M Hukkeri 1027424 -l - H + -]+ C/5/10 | + - - - + + + + - + 8 12
118 Shivaji Narukar 2| M Hukkeri 1029930 Sl -l e+ -+ + |+ |+ B/10/20 - + - + + + + -] - + 9 17
119 Abdul Kadar 66| M Hukkeri 1031808 Sl H -+ -+ + |+ |+ B/5/10 | - - + - + + - + S|+ - 9 16
120 Bibi Darwad 63| F Gokak 4366333 + - -+ ]+ - - - - + - + + - + + | - - 12 18
121 Manohar Patil 50| M Chikkodi 1033490 + - -l -1+ - -l - - - - - - - + + + + | - - 15 26
122 Vijaya Basavraj 60| F Bailhongal 1037012 + | - - -+ - - -+ - - + - - + + + + + | - - 15 24
123 Krishnappa Gauli 62| M Bailhongal 5975311 + - -l -1+ - + |+ - - - - - + - + + + | - - 13 22
124 Chandbi Mulla 60| F Hukkeri 1024699 + | - - - + | - - - + - - + - + + + + - + - 7 11
125 Annawa Haligouda 56| F Bailhongal 14154727 | + | - - -+ - - - - - - + - - + + - + + | - - 9 17
126 Ramesh Gupta 72| M Hukkeri 5661546 RN RN + -+ B/10/10| + + + + + + + -] - + 8 15
127 Tengin Akai 52| ™M Ram Durgh 3031363 + | - - + | - + | - - - - - - + + - + + | - - 14 24
128 Bhima Muncho 68| M Saundatti 1012043 Rl RN + - - B/5/10 | + - + - + + - + S|+ - 11 19
129 Gangava Kalibai 70| F Hukkeri 1013432 - - + |+ - - + |+ |+ - - + - + + + + + - - + 8 14
130 Padmavati Jiral 60| F Chikkodi 1013198 + | - - + | - - - - - + - - + + - + + | - - 9 16
131 Deepa Raikar 51| F Gokak 1014983 + | - - -+ - - - - - - + - - + + + + | - - 26 27
132| Shekharappa Naidappa 57| M Hukkeri 1013683 + | - - -+ - - - - - - - - + + + + + | - - 26 26
133 Shankar Limaye 74| M Ram Durgh 1017378 - - + | + - + + |+ |+ B/10/10| + - + + + + + - - + 28 27
134 Shivram 72| M Belgavi 246666 R RN + |+ - C/5/5 | - - + - + + - + S|+ - 9 9
135| Sadanand Somshelchar | 71 | M Belgavi 1018532 R E N + - B/10/5 | + - + + + + + - + 13 14
136| Chandrashekhar Torni 2| M Chikkodi 5634974 Sl -l H ]+ -+ + |+ |+ C/5/10 | - - + + + + + |+ - 18 15
137 Yallappa Bondrolli 66 | M Ram Durgh 1006040 + | - [+ |+ - - - - - + - - + + + + + + - 19 18
138 Mahadev Baligeri 51| M Chikkodi 5627056 + | - - -+ - - - - - - - - - + + - + + - 20 26
139 Abdul Karen 62| M Hukkeri 14125610 | + | - - - + | - - - - - - + + - + + | - - 16 22
140 Madhusudan Kant 77| M Bailhongal 1004877 R + |+ |+ B/10/10| + - + + + + + + - |- + 15 19
141 Gadiappa 82| M Hukkeri 1438370 - N N - + |+ |+ B/15/20| + - + + + + + + - - + 25 26
142 Shivammvva Malkari 70| F Gokak 1000346 - - + | + - + + + B/10/10 + + + + + + - - + 19 22
143 Mahadeo Mane 68| M Chikkodi 6199081 - - + |+ - - + |+ |+ B/20/10| + - + + + + + + - + - 23 26
144 Lohito Yaragudri 55| M Chikkodi 6271678 + - -l -1+ - - - - - - - - - - + - + + | - - 17 24
145 Venkappa Bhogale 68| M Ram Durgh 2199327 R E N + |+ |+ C/5/8 | + - + - + + + + - + 15 21
146 Ravindra Metgudmath 60| M Belgavi 6272379 - + - + - + - - - B/12/10| - - + - + - + + - + _ 20 26
147 Vasangouda Patil 65| M Belgavi 6224909 - - + | + - + + |+ |+ B/20/10| - - + - + + + + - + - 21 26
148 Raibyya Pujari 58| M Hukkeri 6272425 | + | - | - | - [+ ]| - - |- c/8/8 | - - - - + + + + - 14 21
149| Mariyanbe Isaq Tolwade | 69 | F Belgavi 4285255 Sl - v H ] -] - + |+ |+ B/22/20| - + + + + + + + -]+ - 24 27
150 Pandit Shinde 60| M Belgavi 6272133 Sl e -+ -+ -+ c/10/10| - - - - + + - + + | - - 22 26




Objectives

AIMS AND OBJECTIVES

Aim of the study

e To study the effects of exercise training on cognition in stable COPD

patients.

Objectives of the study

e To assess the prevalence of cognitive impairment in COPD patients.

e To study the effect of exercise training of 4 weeks on cognition in
COPD patients.

e To study the various cognitive domains affected in COPD.
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REVIEW OF LITERATURE

Introduction:

The global Initiative On Obstructive Lung Disease (GOLD) states that
Chronic Obstructive Pulmonary Disease (COPD) is a disease state characterized by

airflow limitation that is not fully reversible.

Epidemiology wise COPD is a world Health problem. The estimated
worldwide prevalence of COPD is 11%. In India more than 10 Million Cases are
added per year. Worldwide 3.6% of population is affected and it increases with the
age. Additionally, the prevalence of COPD in women is increasing. COPD represents

a public health challenge that is preventable and treatable.**

Pathophysiology of COPD consists of airflow limitation, hyperinflation and
ventilation-perfusion mismatch. Airflow limitation also called airflow obstruction is
due to decreased elastic recoil and increased airway resistance. Airflow limitation is

reflected by persistent reduction in FEV1 and FEV1/FVC ratio.

Hyperinflation compensates for airway obstruction and is reflected as
increased Total Lung Capacity. Hyperinflation may displace the diaphragm in
flattened position with adverse effects. Ventilation — Perfusion mismatch accounts for

reduction in PaO2 which occurs in COPD.®

Pathologically small airways may become narrowed, cell hyperplasia,
accumulation of mucus and fibrosis. Activation of transforming growth factor B
(TGF-B) contributes to airway fibrosis and lack of TGF-B may contribute to

parenchymal inflammation and emphysema.®
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There are 4 interrelated factors in the pathogenesis of emphysema —

1. Chronic smoking leads to inflammatory and immune cell recruitment in
terminal air spaces.

2. There occurs a release of elastolytic and other proteinases damaging the
extracellular matrix of lung.

3. Apoptosis occurs via oxidant damage.

4. Repair of elastin and other extra cellular matrix leads to air space enlargement

which is a feature of pulmonary emphysema.®
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Figure showing etiology, pathobiology and pathology of COPD leading to

Airflow Limitation and Clinical Manifestations.

Etiology

1. Smoking and Pollutants
2. Host Factors

Pathobiology

1 .Impaired Lung Growth
2. Lung Injury

3. Lung and Systemic
Inflammation

Pathology

1. Small Airway Disorder
2. Emphysema

Persistent Airflow Limitation Clinical Manifestations
1. Symptoms

2. Exacerbations
3. Co Morbidity
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Risk Factors for COPD are: -

1. Tobacco Smoking — Bidi, Cigarette, Cigar

2. Indoor Air Pollution — Biomass fuels used for cooking particularly
affects women in developing countries.

3. Occupational Exposure — Organic and Inorganic Dust, Chemical
Agents and Fumes.

4. Genetic Factors — Deficiency of Alfa -1 Anti Trypsin, MMP-12.

5. Infections — Severe Childhood Respiratory infections.

6. Lung Growth and Development — Low Birth Weight.®
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Diagnosis of COPD is considered in any patients who has dyspnea, Chronic
Cough or Sputum Production and/or History of exposure to risk factors for the
disease. In Spirometry post bronchodilator FEV1/FVC <0.70 confirms the presence of

persistent airflow limitation.

TABLE SHOWING CLASSIFCATION OC AIRFLOW LIMITATION
SEVERTY IN COPD ( BASED ON POST- BRONCHODILATOR FEV1 ) AND
GOLD STAGING

In patients with FEV./ FVC < 0.70

GOLD 1 Mild FEV: > 80% predicted
GOLD 2 Moderate 50% < FEV: < 80% predicted
GOLD 3 Severe 30% < FEV:1 < 50% predicted
GOLD 4 Very severe FEV: <30% predicted

Refined ABCD assessment tool

Splrametrically azsesement of alrtiow Agsacsment of symploms)
canfirmaid diagnozis l limitztion } risk of cxzcorbations
= i .2. 1| .
B [
brorichodilator oLk L = 30 o ; £ :
= ArEMHES O H L
MOV TV <07 - s ek gt
GO 2 TR (] Tyttt gt A : B
golpd | so-dqu | Par? deatlRading
E w0 hinspiral E FaRRLLEE L LLELY E TanbL LV LI LEEL =
ol 4 P v addmissiond R L e 11 [
o i A e &0 CATe10 Y CAT =10
R e = o s >
Symptom
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Moderate or Severe Exacerbation History:-

e >2 or >1 causing hospital admission

e 0 or 1 (not causing hospital admission)

Symptoms (more in A and B)

e mMRCO-1,CAT<10(AandC)
e mMRC>2,CAT>10(BandD)

e Modified MRC Dyspnea Scale

mMRC Grade 0 Breathlessness on Strenuous Exertion.

mMRC Grade 1 | Feels short of breath while hurrying on level or walking up a

slight hill.

mMRC Grade 2 | Walks slower than people of same age due to breathlessness.

mMRC Grade 3 | Has to stop for breath after 100m of walk.

mMRC Grade 4 | Too breathless to leave house or breathless when dressing or

undressing

Management of COPD - Important aspect in the management of COPD is based
in stepwise approach, depending on disease severity and the aim is to reduce
symptoms that result from airway obstruction and inflammation to prevent
exacerbation and maintain normal lung functions and minimize the further risk of

COPD related mortality. ¥
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(A)Pharmacological Strategies: -

1.

2.

3.

Controller Medications — These control symptoms, reduce airway

inflammation, improve lung functions and prevents exacerbation.

(a) Inhaled Corticosteriods (ICS)

(b) ICS — LABA Combination

(c) Systemic Corticosteriods

Reliever Medications —

(a) Short Acting Beta 2 Agonists (SABA)

(b) Short Acting Anticholingerics

(c)Theophylline

Add on Therapy

(a) Long Acting Anticholingerics eg Tiotropium

(b) IV Alfa 1 Anti Trypsin

(c) N-Acetyl Cysteine

(d) Antibiotics

Other Supportive Medications

(a) Oxygen — Nasal, NIV (Non Invasive Ventilation), IMV (Invasive
Mechanical Ventilation).

(b) Vaccination — Influenza and Pneumococcal

(c) Pulmonary Rehabilitation

(B) Non Pharmacological Strategies: -

(a) Smoking Cessation

(b) Regular Physical Exercise

(c) Healthy Diet
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(C) Surgical Treatment
(a) Lung Volume Reduction Surgey (LVRS)
(b) Bronchospic Maneuvers

(c) Lung Transplantation

COPD is associated with multiple co-morbity like cardiovascular disease
(Hypertension, Coronary Artery Disease and Heart failure are the most common and
most notable. Diabetes as a co-morbity in COPD has the prevalence in the range of
10-20%. Osteoporosis due to smoking and systemic inflammation, steroid use. Other

co-morbity are depression and sleep disorders.

Neurocognitive comorbidity is frequently missed. Cognitive Impairment is

associated with worst outcomes in COPD patients.!>!3)

COPD and Cognitive Dysfunction — Epidemiological Approach: -

As per research COPD is associated with an increased risk of cognitive
impairment. ¥ A study by Grant et al,"> which consisted 203 COPD patients.('>
Another study by Antonelliet al,'® which consists of 149 COPD patients and various

other studies showed significant cognitive impairment in COPD.

Nocturnal Oxygen Therapy Trial (NOTT) showed 42% of COPD cases were
having impairment in cognition in comparison with 14% in controls.!>'® Follow up
of same study (NOTT) trial showed that cognitive dysfunction increased to 27% in

mild hypoxemia COPD patients to 62% in severe hypoxemic COPD cases.!”)

Cognition is assessed by attention, thinking, learning, executive, perception,
and memory.'® The patient is said to have cognitive impairment if any one or more of

the above mentioned functions are affected.
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Cognitive dysfunction is a common phenomenon in COPD. The stated
prevalence of impaired cognition in stable COPD cases is in the range of 56.7% to
67%.1% Cognitive functions affected in COPD are memory, attention, learning and

language.(!”

Meta-analysis of observations studies by Yohannes et al,*> showed
collaborative prevalence of cognitive dysfunction in COPD patients was 32%.
Another study by Bonnevie et al,5> stated the cognitive impairment prevalence in
COPD patients was 73%. Andrianopolous et al,5® observed that prevalence of

cognitive impairment prevalence in COPD patients was 42%.
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Cognition and Cognitive Domains:

Cognition is a collective term for neural processes which is the foundation of

information handling. These high order neuronal processes are sub classified

according to conceptual framework as follows (18):

Cognitive
Sr.No. Description Cognitive function
Domain
Analysis, integration and encoding of
1 Receptive stimuli recognition, discrimination and Perception construction
orientation
Learning and | Memory of skills, objects, perceptual .
2 ) Memory and learning
memory learning and events
Ability to correlate information, Memory and learning verbal
3 Processing reasoning concept formation, planning, language executive
problem solving functions
A Expression Gestures, movements, verbal, writing, Executive functions, motor
function drawing function
Mental .
o . Perception, memory and
5 activity Attention )
. language executive
variables
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Influencing Factors of cognitive functions in COPD (19):

1. Demographic Factors like Age and education.

2. Smoking
3. Activity
4.  Fatigue

5. Health status

6.  Other co-morbidities
7.  Hypoxemia and

8. Exacerbations

9. BMI

10. Depression

Figure below shows factors which may have influence on cognition in COPD cases

and general population.!!?

o ——,
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~
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N
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Decreased / . . Ageing \
. . Sleep Disoders Like . .
Oxygen Level in / S| A /0SA Educational Level \
blood I. €ep Apnea ’ Comorbidities like - [
Increased Co2 - Inflammation Hypertension and
Level in blood l Decreased Health Diabetes
D dL \
ecrease. ung ’ status Endrocrine Factors like ;
function \ Increased BMI TSH !
Increase?d \ Psychological Disorder . /
Exacerbations \ Depression Others like - Drugs
N Y
: Wekness a
e
. / )
- -
COPD: chronic obstructive pulmonary disease . . . general population.

Page 15



Review Of Literature

Cognition and lung function:

Relationship of cognition and lung function has been studied in elderly healthy
population. It was observed that the correlation between lung function and cognitive
function was often weak and inconsistent.?” It was seen that physical activity was

assessed by lung function.

Cognitive Dysfunction and hypoxemia:

Various studies on cognitive function and hypoxemia suggests a clear

association between cognitive impairment and hypoxemia.!>

There is no clear relationship between cognitive impairment and hypoxemia
remains unclear. ®*?’Hypoxemia alone, as a sole responsible factor fails to explain

cognitive dysfunction in COPD cases.??

Long standing anoxic state leads neuron damage and axonal degeneration.®>-
Cognitive dysfunction is seen in 77% of COPD patients with hypoxemia.*>

Prolonged duration of COPD may result in hypoxic injury to brain parenchyma.®

Oxygen free radicals may be produced by hypercapnia, which may cause

cerebral Injury.(1%26)

Cognitive Dysfunction and COPD exacerbation: -

There are three studies which have noted the effect of exacerbation on
cognitive functions in COPD cases. Results of these study showed cognitive function

is impaired during exacerbation, but it can improve after the exacerbation is over

(25.26).
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Cognition and physical activity link:

Available data suggests that, cognitive improvement was seen with physical
activity.?’¥Also cognitive improvement was seen with maintenance of physical
activity. Assessment of exercise training plus education and education only, in COPD
cases was done in a randomized controlled trial. It showed improvement in cognitive
functions in exercise training plus education group of COPD patients than in
educations alone group of COPD patients. Another study showed that exercise
program with as little as 20 minutes per setting have significant improvement in

cognitive function in COPD cases.?%*!

Vascular disease and other co-morbidities and Cognition:

Hypertension and diabetes are associated with rapid decline in cognitive
functions in general population.®**) Many of patients with COPD have co-existent
vascular disease and co-morbidities like diabetes and hypertension.®> Impaired
Cognition pattern in COPD cases is different from that found in cerebrovascular

thrombosis, embolism or cerebrovascular infract.®

Smoking and cognitive function:

Smokers are thought to have direct neurotoxic effect by exacerbating cerebral
hypoxia.®” According to multicentre European study, regular decline in cognition
function was obsrved in smokers.®® Smoking has adaverse impact on cognition.
Many studies have observed association between middle aged smokers and cognition
in males.®” In smokers, cognitive domains affected were learning, memory,

processing, memory, and attention.”)
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Anstey et al.®? after meta-analysis of 19 prospective studies concluded that
smoking is a risk factor for cognitive dysfunction in COPD patients. Another study by
Ott et al.®?? on effects of smoking on global cognitive function stated that smokers
experienced faster cognitive decline in various cognitive domains in COPD patients.

A study done by Angelaet al.®? on effect of exercise training on cognition in
COPD cases showed beneficial effects of exercise training. They included 28 male
COPD patients with the average age 68.3 + 9.6 years. They recruited patients into AT
group (n=14) and CT group (n=14). Both the groups were given exercise session of
20 minutes per day for five times per week for 4 weeks. Both the groups were
assessed for cognitive function before and after exercise training. The results of this
study showed that exercise training improved cognitive function like memory,
attention, verbal fluency. They concluded that combined exercise (i.e. aerobic
exercise + resistance exercise) training can be a preventive strategy to decline

cognitive associated co-morbidities in COPD cases.

Another study by Charles et al,’ evaluated acute impact of exercise on
cognition. They enrolled 56 COPD patients with males (52%) and females (48%) with
the mean age of 68 + 7 years. Exercise training was given for 20 minutes daily and 3
sessions per week for 3 weeks. Patients assessed for cognitive functions. They
concluded that exercise training has beneficial effect on cognitive function in COPD

patients.

In a study conducted by Laura et al,®® in their review article described the
effect of exercise training on cognition in COPD patients. In their study they enrolled
293 COPD patients both male (55%) and females (45%) with the mean age of 67 + 2

years. All enrolled patients were given exercise training for 35 minutes with duration
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of 3 sessions per week for 4 weeks. They assessed pre and post exercise cognitive
function. They concluded that exercise training may positively impact cognition in

COPD patients.

Emery et al,®® evaluated acute impact of exercise training on cognitive
performance in COPD cases and control group. They enrolled 29 COPD males (59%)
and females (41%) with mean age of 67.8 = 7.4 years. All participants given 20
minutes exercise condition and a video control condition. All patients were assessed
at baseline and after exercise. They concluded that acute exercise was associated with

improved cognitive functions.

Yohannes et al (45), in a systemic review of meta-analysis of observational
studies for cognitive impairment in chronic obstructive pulmonary disease (COPD)
and chronic heart failure (CHF). Meta-analysis in their study included males and
females with mean age of 66.3 years. After assessment they concluded that cognitive

dysfunction prevalence was 32 % in COPD and CHF cases.

A study done by Bonnevie et al,®® in their prospective, multicentre
observational study on 56 stable COPD patients, both males (41%) and females (54%)
with mean average age of 62 = 9 years, they performed 24 sessions of exercise
training and education. They assessed the patients with Montreal Cognitive
Assessment (MoCA). In COPD cases they concluded that cognitive dysfunction
prevalence was 73% and exercise training improved short term and long term

cognitive function.

Another study done by Andrianopolous et al,*® in their study compared the

effects of pulmonary rehabilitation (including exercise training and education)
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outcomes in cognitive normal (CN) and cognitive impaired (CI) patients with COPD.
They assessed 60 COPD patients, both males (58%) and females (42%) with the mean
age 66 = 8 years by Montreal Cognitive Assessment (MoCA). Both the groups
underwent daily 35 minutes exercise training session, 3 sessions per weeks for 3
weeks. They concluded in COPD Cases cognitive dysfunction prevalence was 42%
and there was significant improvement in cognitive functions after exercise training in

COPD patients.

Lissa Spencer et al,®® in her prospective observational study determined in
COPD cases cognitive dysfunction incidence. In this study both males and females,
38 COPD patients above the age 40 years were enrolled. Cognitive functions were
assessed by MoCA test. They concluded that there was a high incidence (47%) of

cognitive impairment in COPD patients.

A study done by Marvisi et al,®) in their study stated that cognitive
dysfunction is documented as a co-morbidity of COPD. In COPD cases the
prevalence of cognitive dysfunction ranges between (10-77 %). Data regarding the
effect of exercise training plus education (i.e. pulmonary rehabilitation) on cognition
are sparse. They recruited 21 COPD patients GOLD stage III. Of the 21 COPD
patients 63% were male and 37% were females. All recruited patients were assessed
by MoCA test after 30 minutes session per day and 6 day session per week for 4
weeks. They concluded that significant improvement occurred in cognitive functions

in COPD patients and MoCA is useful and easy tool to assess cognitive function

Gloecklet al,®? stated in their study that cognitive impairment (CI) is a
prevalent extra pulmonary manifestation in COPD. In this study they assessed the

prevalence and the determinants of cognitive impairment in COPD. In this study 52
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COPD patients with the average mean age 68 + 8 years and with 60% males and
40%females were enrolled. All patients were assessed with MoCA test with cut-off
score as 25. They observed in their results of this study that 23 (44%) of COPD
patients had evidence of cognitive impairment (MoCA < 25). The cognitive functions
affected were memory, attention, language, executive skill, fluency, visiospatial and
concentration performance. They concluded that, cognitive impairment is highly
prevalent (44%) in patients with COPD and affects several cognitive domains like
memory, attention, language, orientation, executive skills and concentration. In
addition to smoking, diabetes and cerebrovascular disease as determinants of
cognitive impairment, the cerebral hypoxemia and local oxygen deficiency to cerebral
cortex and large PCO: changes at exertion may be linked to cognitive impairment in

COPD.

An Indian study done by Gupta et al,®® in their study stated that cognitive
dysfunction is recognised in COPD but uncertainty remains over the nature and
factors associated with it. In this study, they compared cognitive function of the
people with COPD and people without COPD and determined the factors associated
with lower cognition in people with COPD. In this study 124 patients with the mean
age 71 = 7 years with 58% males and 42% females were included. They also enrolled
78 people without COPD of the same age and of those 55% were males and 45%
females. Mean MoCA score for COPD group of patients was 25 and for controls it
was 26. They concluded that impaired cognition was associated with reduced muscle

strength and smoking in COPD patients.
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MATERIALS AND METHODS

Studyv population

Adult 100 COPD patients of mild to moderate severity (Group I and
Group II of GOLD classification) and 50 adult COPD patients as
controls of either sex all attending OPD/ IPD in the Department of
Respiratory Medicine at KEL’s Prabhakar Kore Hospital, JNMC,
Belagavi from October 2019 to December 2020 were enrolled for this

study.

Inclusion criteria

Stable COPD cases of mild to moderate severity (GOLD I, II).

All patients above 40 years of age and of either sex.

Former/ present smokers.

FEV: / FVC < 70% post bronchodilator reversibility < 12% (< 200 ml

of absolute value).

Exclusion criteria

Cardiac patients with CHF/ unstable angina or recent MI.
Patients on oxygen therapy.

H/o brain injury.

H/o alcoholism.

H/o anxiety/ depression disorder.
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Study design

Sample size

Patients on medicines like antipsychotics/anticholinergics/ opiates/
mood stabilizers/ benzodiazepines.

H/o any major illness in recent past.

Patients on medicines like antipsychotics/anticholinergics/ opiates/
mood stabilizers/ benzodiazepines.

H/o any major illness in recent past.

Prospective interventional study.

Is estimated by the formula

n=z*xpxq/L?

n = sample size

z = random normal variant for 95% confidence interval
p = Prevalence of disease

L=5%

z=1.96

n=(1.96>x7x93/25

n=100
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Proforma of Montreal Cognitive Assessment (Moca) Test
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Statistical analysis

e After randomization to consider analysis of variance (ANOVA) and
chi-squared analysis in terms of participant’s age, instruction levels,
functional status/ MRC (Medical Research Council) scale score,
severity of co-morbidities, medications and cognition analysis to be
considered. The a (alpha) for the analysis is setup at 0.05.

Informed consent

e Written informed consent was obtained from all the patients after
explaining the protocol to them.

Ethical and scientific aspect

e (Clearance from JNMC institution ethics committee was obtained.

Methods

e Detailed history was taken from all cases and controls and meticulous
examination was done according to prepared proforma.

e Information regarding detailed history of symptom including cough,
sputum, breathlessness, fever, weight loss, chest pain, smoking history
and occupational history was taken in detail.

e Through physical examination of all systemic systems with special
emphasis on respiratory system was done.

e All the patients were subjected for X-ray chest, PFT, sputum analysis
and routine blood investigations including complete blood counts,
blood sugar, creatinine, ECG. Special investigations like USG chest,
HRCT chest were carried out if considered necessary in a particular

patient.
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Procedure

e After written informed consent for willingness to participate in this
study, all the patients were explained about the aerobic exercise
training.

e All stable COPD patients (GOLD stage I and II) were considered for
exercise training group. Control group were COPD patients those who
were not given exercise training.

e At a time, a group of 3 to 5 patients underwent an aerobic exercise
training in physiotherapy department hall at KLE institute.

e Before exercise training all patients’ temperature, pulse, blood
pressure, SPO. was recorded.

e Then all patients underwent 20 minutes aerobic exercise of brisk
walking, upper limb stretch (biceps, triceps, and pectorals major
muscle) and exercise for quadriceps of lower limb by squat.

e In addition to 20 minutes of exercise all participants were given 5
minutes of warm-up and 10 minutes of cool down.

e During 20 minutes of exercise patients were told to inform if any
severe breathlessness, giddiness or for any other symptoms.

e After the completion of 20 minutes of exercise patients were examined
and their pulse, blood pressure, temperature, SPO: recorded.

e All patients were assessed for cognitive functions at baseline i.e. before
exercise and after exercise with Montreal Cognitive Assessment

(MoCA) tests.
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e Various domains of cognition like memory, orientation, executive
function and visiospatial functions assessed with MoCA test. As per
the MoCA score with cut-off score 26 all patients were assessed for
their cognitive performances.

e All patients underwent exercise training 20 minutes / day with the
frequency of 3 times per week for the total period of 4 weeks.

e All patients’ cognitive functions were assessed after completion of 4

weeks of exercise training.
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Table No. 01:

RESULTS

Shows distribution of cases according to age

COPD patients with training Control group
Age group in years
exercise (n=100) (n=50)
40 — 45 13 2
46 — 50 10 3
51-55 13 9
56 - 60 16 9
60 — 65 27 10
66 —70 21 17
Standard
Variable Range Mean
Deviation (S.D.)
Age (in years) 40-70 58.8 8.5

Mean age of the patient was 58.8 years with standard deviation of 8.5.
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Figure No. 1:

Shows distribution of cases according to age.

Age Distribution
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As per the above Table No. 1 and Figure No. 1, majority of the patients
belonged to 60 and above years of age in COPD patients with exercise training group

and in control group.

Mean value of age — 58.8 years.
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Table No. 2:

Shows gender distribution of cases.

COPD patients with exercise training Control cases
Gender
(n=100) (n=50)
Male 66 (66%) 37 (74%)
Female 34 (34%) 13 (26%)

Males were 66% in exercise training group and 74% in control group and

females were 34% in exercise training group and 26 % in control group.
Figure No. 2:

Shows distribution of gender in COPD patients and control cases.

- -
Gender Distribution

.
-

CONTROL COPD

m Female mMale

As per above Table No. 2 and Figure No. 2, the number of males in COPD
group is 66% and females are 34%. In control group males 74% and females 26%,

which shows male predominance
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Table No. 3:

Shows descriptive statistics of cases.

25

20

15

10

Variable Range Mean Standard Deviation
BMI (Kg/m?) 19 -25 22.26 2.57
Height (cms) 155-170 164.75 5.98
Body weight (Kg) 52-171 60.22 5.86
Figure No. 3:
Shows descriptive statistics of cases.
BMI Height Weight
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BMI Height Weight

Page 31



Results

Table No. 4:

Shows distribution of cases according to occupation.

COPD patients with exercise training Control group
Occupation
(n=100) (n=50)
Farmer 31 31%) 22 (44%)
Sedentary work 24 (24%) 9 (18%)
Labourer 13 (13%) 7 (14%)
Housewife 32 (32%) 12 (24%)

Figure No. 4:

Shows distribution of cases according to occupation.

Occupation
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As per above (Table No. 4 and Figure No. 4) maximum cases were housewife
(32%) in COPD group and (24%) in control group. Percentage of farmers was 31% in

COPD group and 44% in control group.
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Table No. 5:

Shows distribution of cases according to symptoms.

COPD cases with exercise Control cases
History of symptoms
training (n=100) (n=50)
Fever 30 (30%) 20 (40%)
Sputum 66 (66%) 34 (68%)
Chest Pain 43 (43%) 27 (54%)
Other symptoms (Joint pain/

36 (36%) 24 (48%)

backache/ headache)

Figure No. 5:

Shows distribution of cases according to symptoms.
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Table No. 6:

Shows distribution of cases as per duration of cough.

COPD group with exercise Control group
Cough
training (n=100) (n=50)
> | year 39 (39%) 19 (38%)
>3 years 26 (26%) 11 (22%)
>5 years 35 (35%) 20 (40%)

Figure No. 6:

Shows distribution of cases as per duration of cough
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It is seen from the above that cough for more than 1 year was seen in 39 (39%)
COPD patients and in control group 19 (36%) cases/ cough more than 5 years was

seen 35 (35%) COPD patients and 20 (40%) of control cases.
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Table No. 7:

Shows distribution of cases as per mMRC dyspnea grade.

COPD patients with training Control group
Dyspnea
exercise (n=100) (n=50)
Grade 1 62 (62%) 30 (60%)
Grade II 38 (38%) 20 (40%)
Figure No. 7:

Showing distribution of cases according to mMRC dyspnea grades.

Dyspnea

Control COPD

As seen from above Table No. 7 and Figure No. 7, Grade I dyspnea was seen
in 62% COPD patients with exercise training group. Grade II dyspnea was seen 38%
of COPD patients with exercise group and in control group Grade I dyspnea 60% and

Grade II dyspnea was 40%.
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Table No. 8:

Shows distribution of cases according to history of exacerbations in the past.

History of Exacerbations COPD patients with training Control group
in past exercise (n=100) (n=50)
Present 18 (18%) 10 (20%)
Absent 82 (82%) 40 (80%)

Figure No. 8:

Showing distribution of cases according to history of exacerbations.
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Exacerbations were seen in 18 (18%) of COPD patients and in control group

10 (20%) were seen.

Page 36




Results

Table No. 9:

Shows distribution of cases according to history of tuberculosis.

COPD patients with training Control group
History of tuberculosis
exercise (n=100) (n=50)
Present 11 (11%) 6 (12%)
Absent 89 (89%) 44 (88%)

Figure No. 9:

Showing distribution of cases of having history of tuberculosis.
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Above Table No. 9 and Figure No. 9, shows that history of tuberculosis is seen

in 11 (11%) COPD patients with exercise training group and in control group 6 (12%)

Ccascs.

Page 37




Results

Table No. 10:

Showing duration of COPD disease.

Duration of COPD disease in

COPD patients with training

Control group

years exercise (n=100) (n=50)
>1 year 23 (23%) 10 (20%)
> 3 year 36 (36%) 21 (42%)
> 5 year 25 (25%) 15 (30%)
> 10 year 16 (16%) 4 (8%)
Figure No. 10:
Showing duration of COPD disease.
Duration of COPD Disease in Years
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Table No. 11:

Shows distribution of cases as per mild obstruction or moderate obstruction as per

spirometry.
. . COPD patients with training Control group
Ch terist
ATACTETISHes exercise (n=100) (n=50)
Spirometry
Mild Obstruction 69 (69%) 31 (62%)
Moderate Obstruction 31(31%) 19 (38%)

Figure No. 11:

Shows distribution of cases as per mild obstruction or moderate obstruction as per

spirometry.
Spirometry
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From above Table No. 11 and Figure No. 11, it is seen that spirometry showed
mild obstruction in 69% and moderate obstruction in 31% of COPD patients with
exercise training group and control group showed mild obstruction in 62% and

moderate obstruction in 38% of cases.
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Table No. 12:

Shows prevalence of cognitive impairment in COPD cases (n=100)

Cognitive impairment in Number of cases Percentage

COPD cases (n=100)

Present

(MoCA score < 26) 41 41%
Absent

(MoCA score > 26) 59 59%

Figure No. 12:

Shows prevalence of cognitive impairment in COPD cases.

Cognitive impairment

Present ( < Score
26)
41%

Absent (> = 26)
59%

From above Table No. 12 and Figure No. 12, it is seen that prevalence of

cognitive impairment was 41% in COPD patients.
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Table No. 13:

Shows prevalence of cognitive improvement after exercise training in COPD cases

(n=41)

Cognitive improvement after exercise training

Number of cases | Percentage
in COPD cases (n=41)

Improved 31 75.6%

Not improved 10 24.4%

Figure No. 13:

Shows prevalence of cognitive improvement after exercise training in COPD cases

Improveiiient i Cognitive
Improvement Cases

B Imporved

H Non-Improved

From above Table No. 13and Figure No. 13, it is seen that there is a

improvement in cognitive function in 31 (75.6%) COPD patients after exercise

training in.
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Table No. 14:

Shows cognitive impairment distribution as per MOCA score in COPD patients with

exercise training.

MOCA Score Number of cases (n=41) Percentage
<20-25 19 46.34%
<10-19 16 39.02%

<10 6 14.63%

Figure No. 14:

Shows cognitive impairment distribution as per MOCA score in COPD patients with

exercise training.
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From above Table No. 14 and Figure No. 14, in the MoCA score group of <20

— 25 cognitive impairment was seen in 46.34% of the COPD patients.
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Table No. 15:

Shows cognitive improvement distribution as per MOCA score in COPD patients

with exercise training.

Number of COPD Number of COPD
MOCA Score cases with cognitive | cases with improved
Percentage
impairment pre- cognition after
exercise (Baseline) exercise training

<20-25 19 15 78.9%
<10-19 16 12 75.0%
<10 6 4 66.7%
Total number of cases 41 31 75.6%
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Figure No. 15:

Shows cognitive improvement distribution as per MOCA score in COPD patients

with exercise training.

Cognitive Improvement, MOCA Score Distribution
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From above Table No. 15 and Figure No. 15, it is seen that

1) Cognitive improvement was seen in 31(75.6%) COPD cases after exercise training.

2) It is also seen that in COPD cases with exercise training having MOCA score range

< 20-25 have maximum i.e. 78.9% cognitive improvement.
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Figu

re No. 16:

Shows line plot (trend analysis) of cognitive function — “ORIENTATION” before and

after exercise in COPD cases. It is seen that there is an improvement in cognitive

function — “ORIENTATATION?” after exercise in COPD cases.
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Shows line plot (trend analysis) of cognitive function — “ATTENTION” before and

after exercise in COPD cases. It is seen that there is an improvement in cognitive

function — “ATTENTION” after exercise in COPD cases.
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Results

Figure No. 18:

Shows line plot (trend analysis) of cognitive function — “LANGUAGE” before and
after exercise in COPD cases. It is seen that there is an improvement in cognitive

function — “LANGUAGE” after exercise in COPD cases.
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Discussion

DISCUSSION

The main findings of this study showed that the prevalence of cognitive

impairment in COPD patient seen in this study was 41%.

Study done by Campman et al, who studied the prevalence of cognitive

impairment amongst COPD patients has ranged from 10% to 77%.“%

In recent systemic review and meta-analysis of observations studies by
Yohannes et al the collaborative prevalence of cognitive impairment in COPD

patients was 32%.4>

A study done by Bonnevie et al stated the prevalence of cognitive dysfunction
in COPD patients was 73%.°> Andrianopolous et al in their study assessed cognitive
functions by MoCA test in COPD patients. They observed the prevalence of cognitive

impairment in COPD patients was (42%),°®which is consistent with our study.

Lisa Spencer et al,*¥ in their prospective observational studies determined the
prevalence of cognitive impairment in COPD patients. In this study 38 COPD patients
both males and females above the age of 40 years were studied for the prevalence of
cognitive impairment. Cognitive function was assessed by MoCA test. They observed

prevalence of cognitive impairment was 47% in COPD patients.

In another study done by Gloeckl et al, observed the prevalence of cognitive

impairment was44% in COPD patients.®?

From the above studies it is seen that cognitive dysfunction is highly prevalent
in COPD patients, but it has potential in COPD patients to improve following the

exercise training and education.®>
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Discussion

Cognitive dysfunction is highly prevalent in COPD patients probably because
of neuronal damage produced by hypoxemia and altered cerebral perfusion in COPD

patients due to arterial desaturation which may affect cognitive function.®”)

After exercise training there was a reduction in hypoxemia, improved cerebral
perfusion and also improved arterial oxygen saturation and also increased levels of
neurotransmitters. All of the above factors may improve cognitive function after

exercise training in COPD patients.®®

Dyspnea, leg fatigue and discomfort are the main principal symptoms that
limit the exercise in COPD patients and hence these patients typically limit their
activity to avoid these uncomfortable sensations. The resultant inactivity leads to

progressive worsening of symptoms.©®)

Several co-existing factors may contribute to exercise intolerance in COPD
patients. These factors are ventilatory limitation, dynamic hyperinflation, gas

exchange abnormalities, cardio vascular and muscle dysfunction. 606162

Available data suggests that skeletal muscle dysfunction in COPD patients
may be caused by many other co-existing factors like systemic inflammation, low
anabolic hormone levels, reactive oxygen species (ROS), nutritional impairment,

aging and hypoxia are likely to play a role.(¢3-61:65:66)

Possible mechanism of skeletal muscle dysfunction in COPD patients ¢+

was characterised by reduction in muscle mass and strength.®*%469 There occurs
atrophy of type I and type Ila muscle fibres and reduction in fibre capillaries and also
reduction in oxidative enzyme capacity and hence there was impairment of muscle

metabolism. 4%
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Discussion

Importantly, muscle abnormalities noted in COPD may be improved or
reversed by exercise training .4 The skeletal muscle dysfunction was the basis of
scientific rationale for undertaking exercise training for COPD patients. ¢+ and

exercise training has been proven conclusively to improve cognitive functions in

COPD patients. (¢4:65:6)

According to study done by Barrends et al, some of the proposed mechanisms
for improvement in cognitive functions after exercise training include physiological
changes such as increased cerebral blood flow, increased arousal and mood may
improve cognitive performance, also direct effects on brain function through

performance of motor skills may improve cognitive functions. (¢>

As per study done by Richordson et al, exercise training may increase the
ability of the heart to deliver oxygen, which in turn may lead to better oxygenation
and greater blood flow to cerebral areas and improving cognitive function in COPD
patients. “>%062) Improved levels of neurotransmitters after exercise training may

promote cognitive functions. ¢

In our study we found improvement in cognitive functions even in COPD

patients who were smokers.

Singh et al, demonstrated in their study that current smokers achieved gains in

exercise tolerance after exercise training. ©%

Swan et al, evaluated clinical outcomes of exercise training in smokers and
they found no significant gains in exercise tolerance after exercise training between

smokers and non-smokers. G%
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Discussion

Some data suggests that smoking leads to biologic changes that might limit the

response to exercise training. ¢7

Current clinical guidelines of American Thoracic Society (ATS) and British
Thoracic Society (BTS) do suggests that patients who are actively smoking should be
strongly encouraged to quit smoking program. Thus effect of smoking is important, as

it may increase the risk of both COPD and vascular brain disorder.¢”

As regards to optimal duration for exercise training program, it is also not

known exactly.

In our study, exercise training was given for four weeks of duration, and we
observed a significant improvement in cognitive functions with four weeks of

exercise training in COPD patients.

Green et al, 7V in a randomized controlled trial of four weeks versus seven
weeks of exercise training in COPD patients, they observed that patients who
underwent seven weeks exercise training show no significant difference in clinical

outcomes from those who were given four weeks of exercise training. 7"

A study done by Clini et al " demonstrated that a short term program i.e.
exercise training three times per week for four weeks duration led to comparable
gains in the cognitive functions and also more ability to perform day-to-day activities
after exercise training in COPD patients. 7® Thus our findings are consistent with

other studies.

In a study done by Stewart et al 7 in their study stated that several factors

influence the continuation of exercise training, which include motivation, family and

or social support and disease stability />
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Discussion

In a COPD patients whose disease is clinically stable as was in our study and
who continue to exercise even after completion of exercise training program may be
most likely to maintain the improvement in exercise tolerance.’” However,
maintenance of exercise training may be often interrupted by COPD exacerbations
which may lead to worsening of functional impairment. 74 It may be possible that
reduction in exacerbation frequency which may be due to regular exercise training

program can alter the disease outcome and improvement in survival. 7%

Exercise training in COPD patients may also reduce COPD exacerbations, and
also may reduce hospitalization. 7>7® Cambach et al "” in their study observed
benefit of exercise training in COPD patients. In addition to improvement in cognitive
function they also observed that there was improvement in exercise tolerance,
improvement in dyspnea, and hence improved ambulation and improved quality of
life (QoL).(68:6%70.77.78) Exercise limitation due to dyspnea in COPD patients may lead
to cognitive deficit which may contribute to impaired quality of life (e.g. confusion,
memory problems, problem solving difficulty) and also may lead to difficulty in

ambulation. 7

A study done by Charles et al. 7 indicated that the components of exercise
training like increased respiration, increased blood flow, excitation of CNS and
release of neurotransmitters may be particularly beneficial for cognitive function

improvement in COPD patients.’”

Aquino et al @9 in their study stated that, the possible mechanisms for
cognitive impairment in COPD patients include hypoxia mediated neuronal damage
or reduction in neurotransmitters, hypercapnia, systemic inflammation and oxidation

stress.(08:80)
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Discussion

O’Donnell et al ®Y in their study considered that cognitive impairment in
COPD may be mediated through increased cerebrovascular damage. It is also

suggested that microvascular rather than macrovascular damage plays a great role.®!

In a recent study done by Zambom et al ®* reported that exercise training
improves the respiratory muscle performance with potential positive effects on blood
oxygenation and consequently the improved cognition performance in patients with

COPD.®)

In another study done by Morris et al,®¥ stated that serotonin and B-endorphin
are secreted after exercise may have positive impact on cognitive function in COPD

cascs.

As regards the clinical outcomes after exercise training in addition to cognitive
improvement are — decrease in the breathlessness, decrease in leg fatigue, better

ambulation and improved day-to-day activities.

Carolyn et al ® in their study reported betterment in clinical outcomes like
fatigue, weakness, ambulation after exercise training in addition to cognitive
improvement and there was improved quality of life (QoL), which was comparable

with our observation.

Laura et al ®® in their study also observed better ambulation and improved
day-to-day activities as clinical outcome in addition to cognitive improvement in

COPD patients.

In our study, we observed that cognitive functions that were improved after

exercise training in COPD patients were attention, language, and orientation.
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Discussion

Charles et al 7 in their study evaluated 29 COPD patients. These 29 adults
with mean age 67.8 years, 17 female and 12 male COPD patients were assessment for
cognitive functions after exercise training. They found that exercise was associated

with improved performance of 31% in verbal fluency, and attention.

Francis et al 7 in their analysis of cognitive functions in COPD patients, they
evaluated 83 patients, both males and females with mean age 68 + 3 years. After
assessment of cognitive functions, they observed 36% improvement with respect to

memory, and executive function.

Emery et al ®® in their study on 63 COPD patients both 40 males and 23
females with mean age of 61.4 = 5.2 years analyzed effect of exercise on cognitive
function in COPD patients and they observed improvement in about 36% with respect

to attention, memory, reasoning and problem solving cognitive functions.

It appears that adherence to exercise training program may help in maintaining
the long term benefit of cognitive improvement in COPD patients and therefore
strategies for maintaining the benefits of exercise training on a long term basis are

needed. ©%

The positive effects of exercise training on cognitive function may deteriorate
over the time, hence continuous outpatient (OPD) based or home based exercise

training may be useful. Home base exercise training may be easy and convenient. ©?

Thus our study revealed that the prevalence of cognitive impairment in COPD
patients was 41% and after 4 weeks of exercise training to these COPD cases there
was improvement in cognitive functions. The improvement in cognitive functions was

notably in attention, language and orientation.
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Discussion

Based on the existing medical literature, current clinical guidelines published by
American Thoracic Society (ATS) and British Thoracic Society (BTS) has led to a
recommendation that exercise training be included routinely in the management of

COPD patients.®%70

American College of Chest Physicians (ACCP) and Global Obstructive Lung
Disease (GOLD) guidelines on the management of patients with COPD also supports

that all COPD patients should be considered for regular exercise training. ¢

Concept of tele health care (i.e. telephonic conversation and guidance for
exercise training) to COPD patients may have an impact on health related quality of

life (HRQoL) which may reduce frequency of hospital visits and hospitalization. ©?

Despite decades of research, our understanding of cognitive impairment in
COPD patients remains incomplete. There is a need for further research to optimize

and to evaluate the benefits of exercise training in COPD patients.

Limitation of this study are:

e The patients included are from a tertiary care center, and this study
might not be a representative of the overall population.

e Number of cases studied are less.

e Only stable COPD patients (GOLD I, and II) were included in the
study.

e Non-availability of long term follow-up of these patients.
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Conclusion

CONCLUSION

In our study we found that the prevalence of cognitive impairment in COPD
patients was 41%. The main finding of this study is that there was
improvement in cognitive functions observed after 4 weeks of exercise
training in COPD patients.

Cognitive functions that were improved after exercise training in COPD
patients in our study are — attention, language and orientation.

There is a potential for exercise training to improve cognitive functions in

COPD cases
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Summary

SUMMARY

A total number of 100 COPD patients were studied and 50 patients as controls.
Mean age of study population was 58.5 & 8.5 years.
66% were males and 34% were females.
Average mean BMI 22.6.
31% farmers by occupation.
Stable COPD (GOLD I, II) patients were considered for this study.
The duration of COPD disease >5 years was seen in 35% of cases.
Presented with history and predominant symptoms:
* Cough >1 year in 39% of cases and <5 years in 35% of cases
* Sputum in 66% and
* Breathlessness grade II in 38%.
Mild obstruction was seen in 69% of cases and moderate obstruction was seen
in 31% of cases.
Prevalence of cognitive impairment in COPD patients was 41%.
Four weeks of exercise training showed cognitive function improvement in 31
(75.6%) COPD cases.
Cognitive functions improved after 4 weeks of exercise trainings are —
attention, language and orientation.
In COPD cases, exercise trainig of 4 weeks duration was associted with
improved cognition.
This result supports that exercise training has the potential to improve

cognitive function in COPD patients.
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