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Abstract:

Introduction: Lung cancer is the most prevalent cancer globally. It is the most prevalent cancer among males and the
second most prevalent cancer among women. In 2022, there were 2,480,675 new cases of lung cancer globally. In 2022,
India was placed 4th with a total of 81,748 cases. Chemotherapy-induced cognitive impairment (CICI), commonly known
as "chemo brain™ or "chemo fog," is an adverse effect that manifests during and after chemotherapy, characterized by
difficulties in memory, attention, concentration, processing speed, and executive functions. NSCLC patients exhibit
cognitive deficits in attention, memory, fluency, language and visuospatial domain which affects quality of life. Yoga has
been an effective, economical and feasible intervention in improving cognition. Exercises such as super brain yoga,
bhastrika, kapalabhati, bhramari and siddha walk increases blood flow to the brain improving oxygenation thus stimulating
and boosting cognitive clarity. These are independent nursing action which focuses on improving cognitive function as
well as self-esteem of participants.

Problem Statement: “Effectiveness of yoga on patients with chemotherapy induced cognitive impairment (CICI) in lung
cancer at tertiary care center, Mumbai-A pilot study”.

Objectives

1.To assess the effect of yoga on patients with chemotherapy induced cognitive impairment in lung cancer receiving third
or fourth cycle of chemotherapy.

2.To identify the degree of cognitive impairment and to see the trend of changes in cognition measured by ACE 11l among
patients with lung cancer at tertiary care center.

3.To compare the association between the cognitive function and the clinical data of patients with lung cancer at tertiary
care center.

Methodology: The study enrolled 30 lung cancer patients receiving third or fourth cycle of chemotherapy by using non-
probability convenient sampling technique and design as quasi-experimental one group pre-post design out of which 29
patients have completed intervention of 30 days. Intervention consisted of yoga containing 5 exercises such as super brain
yoga, bhastrika, kapalabhati, bhramari and siddha walk which were demonstrated. These exercises were performed 3 times
a day and total duration of 5 exercises was 20-25 minutes for a period of 30 days. Regular follow up was done log book
was maintained for compliance. On day 21 and day 30, patients were assessed for effectiveness of yoga using ACE IlI tool.
The statistical evaluation for primary objective was done by Friedman Test and the secondary objective evaluation was
done by using Chi Square Test to identify the degree of cognitive impairment and Wilcoxon Signed rank Test to see the
trend of changes in score from day 0 to day 21, from day 21 to day 30 and from day 0 to day 30.

Auctores Publishing LLC — Volume 33(2)-1008 www.auctoresonline.com
ISSN: 2690-4861 Page 1 of 14



Int. J. Clinical Case Reports and Reviews.

Results of The Study: In this study, 30 participants received intervention and 29 participants have completed the
intervention and follow up.

The result showed maximum of 13 (44.8%) participants were in the age group 51-60 years, 10 (34.5%) participants were
in the age group 41-50 years, 4 (13.8 %) participants were in the age group of 31-40 years and a minimum of 2 (6.9%)
participants were in the age group of 18-30 years. The group consisted of 21 (72.4%) males and 8 (27.6%) females. It
showed that 14 (48.3%) participants were under the category of monthly income of Rs. 11000-20000, 6 (20.7%) participants
under the category of monthly income of Rs. 21000-30000, 4 (13.8%) participants under monthly income of Rs. > 40000
whereas 4 (13.8%) participants were under monthly income of Rs. < 10000 and 1 (3.4%) participant were under monthly
income of Rs. 31000-40000. Here, 21 (72.4%) participants were receiving 3rd cycle of chemotherapy, 8 (27.6%)
participants were receiving 4th cycle of chemotherapy and 1 (3.4%) participant had received immunotherapy along with
chemotherapy.

On day 0, the mean attention score was 13.76 and SD 2.63, the mean memory score 11.07 and SD 3.38, the mean fluency
score 7.72 and SD 1.91, the mean language score 16.66 and SD 2.47 and mean visuospatial score 9.45 and SD 2.67.

On day 21, the mean attention score was 14.72 and SD 2.02, mean memory score was 13.86 and SD 3.47, mean fluency
score was 9.76 and SD 1.38, mean language score was 17.69 and SD 2.88 and mean visuospatial score 10.97 and SD 2.51.

On day 30, the mean attention score was 14.90 and SD 2.04, mean memory score was 14.69 and SD 3.16, mean fluency
score was 10.48 and SD 1.27, mean language score was 17.97 and SD 2.96 and mean visuospatial score was 11.45 and SD
2.44. And the total mean on day 0 was 58.69 and SD 8.63, on day 21 mean was 66.93 and SD 8.28, on day 30 mean was
69.41 and SD 8.26.

The p-value for attention, memory, fluency, language and visuospatial score were found statistically highly significant
(p<0.001).

Conclusions: The result of the study suggests that yoga is effective in improving attention, memory, fluency, language and
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visuospatial domains of cognition which can improve quality of life of patient and in executive functions in daily life.

Key words: effectiveness; yoga; chemotherapy; chemotherapy induced cognitive impairment (CICI); lung cancer

Introduction

Chemotherapy induced cognitive impairment (CICI) which is also
referred to as “chemobrain” or “chemo fog” is an adverse reaction
occurring during and after chemotherapy characterized by difficulty in
memorizing visual-verbal activity, attention, concentration, processing
speed and executive functions. It affects upto75% of patients during the
period of chemotherapy and about 35% patients suffer for several months
post chemotherapyl. The manifestations can be seen in varying degrees
with varying onset and durations affecting quality of life of patients2.
Chemotherapy induced cognitive impairment can result due to effects
associated with neuronal damage, abnormality in repair and brain
remodelling3.

As per GLOBOCAN 2020, lung cancer (11.4%) is leading after breast
cancer (11.7%) with an estimation of 1.8 million deaths (18%)4. Study
revealed that patients with small cell lung cancer developed cognitive
impairment mostly with visuospatial disabilities and verbal influency
after chemotherapy treatment with lowered grey matter and white matter
integrity in bilateral paralimbic regions and white matter
tract5.Chemotherapy negatively affects brain glucose metabolism and
cognition by reducing blood flow. Chemotherapeutic agents, such as
methotrexate with its antiangiogenic effect mediates vascular toxicity6.
Doxorubicin used in breast cancer develops brain mitochondrial
dysfunction, structural deformity and cognitive impairment by increasing
peripheral (reactive oxygen species) ROS production in both clinical and
preclinical settings?.

Studies showed both doxorubicin and cyclophosphamide caused
behavioral defects, though Cyclophosphamide was associated with
microglia induced inflammation. Hippocampal-dependent memory
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deficiency in rats was caused by activated microglial cells in
hippocampus. Immuno fluorescence techniques showed that almost 90%
decline in neuro genesis caused by both the drugs8.

Platinum-based agents (cisplatin, oxaliplatin, carboplatin etc.) are neuro
toxic to neural progenitor cell (NPC) and oligodendrocytes through
excitotoxic alterations and apoptotic pathway that inhibit protein
synthesis by cross-linking susceptible mitochondrial DNA, leading to
irreversible mutations rather than affecting nuclear DNA9,10

Studies showed that taxanes (Paclitaxel, docetaxel) caused mitochondrial
damage in a neuropathic rodent model and also caused structural
compromise in vital areas of the cerebral cortex and peripheral neurons11.

Triple  chemotherapeutic  drugs including  cyclophosphamide,
methotrexate and 5-fluorouracil causes neuro inflammation and neuro
degeneration in the prefrontal cortex and hippocampus of breast cancer
patients. Severe cognitive impairment and dementia are seen when there
is loss of neurons in the major centres for learning and memory12.

Study showed that Immune Check point inhibitor (ICI) mono therapy can
lead to cognitive decline and can deteriorate as the treatment progresses
in lung cancer.13

Lung cancer metastasizes to brain within 2 years after the primary tumor
diagnosis. In SCLC, 10% of patients with small cell lung cancer have
metastasized to central nervous system (CNS) at the time of primary
tumor diagnosis14.

Studies also showed that yoga as a promising non pharmacological
intervention that improved cognition and cardiac issues in patients with
CIClI in breast cancer which improved their quality of lifel5.
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Study showed that Non-Small Cell Lung Cancer patients Cognitive
impairment at baseline, before to treatment, particularly in verbal
memory, accompanied by extensive reductions in white matter. One-
month post-treatment, Small Cell Lung Cancer patients had notable
cognitive abnormalities, particularly in visuo-spatial ability and verbal
fluency, and structural alterations in grey and white matter within bilateral
regions associated with the paralimbic system16.

In view of fulfilling the gap, with reference to evidences from several
studies, nurses encounter various cognitive issues that are subjectively
and objectively gathered during nursing service. There are studies done
on chemotherapy induced cognitive impairment in breast cancer. There is
a gap existing of patients with lung cancer. Hence it is felt as necessary
topic to be chosen as a study to assess the level of cognitive impairment
and to provide intervention of yoga that may improve their cognition to
be able to execute functional activities to prevent them from declining in
social activities.

Primary objective was to assess the effect of yoga on patients with
chemotherapy induced cognitive impairment in lung cancer patients
receiving third or fourth cycle of chemotherapy. Secondary objective was
to identify the degree of cognitive impairment and to see the trend of
changes in cognition measured by ACE 111 scale among patients with lung
cancer at tertiary care center and to compare the association between the
cognitive function and the clinical data of patients with lung cancer at
tertiary care center

Materials and Methods

The study approach used in this study was quantitative. The study consists
of single arm experimental design. A single cohort of research
participants undergoes pretesting, followed by the implementation of
treatments or alteration of the independent variable, and concludes with
post-testing. A total of 30 participants were selected based on the selection
criteria using convenient sampling technique. The study was executed in
outpatient medical oncology thoracic department, General and Private
Daycare after approval from IEC and CTRI registration at Tata Memorial
Hospital in Mumbai, India. Participants enrolled in the study were
diagnosed with lung cancer undergoing 3rd or 4th cycle of chemotherapy.
An informed consent was taken from the participants meeting inclusion
criteria and those willing to participate. Pre intervention assessment was
done using standardized ACEIII tool for cognitive impairment and the
intervention was provided with five exercises such as Super Brain Yoga,
Bhastrika, Kapalabhati, Bhramari and Siddha Walk.

CTRI number is CTRI/2024/07/071133

Inclusion criteria

+ Patient’s histologically proven with lung cancer with /without
metastasis.

» Agel8-60years.

* Receiving chemotherapy (cisplatin, carboplatin, paclitaxel, docetaxel,
bleomycin,  gemcitabine,  etoposide, pemetrexed) alone/with
immunotherapy (nivolumab, pembrolizumab, durvalumab) /targeted
therapy (bevacizumab, Osimertinib and crizotinib).

+ Patients who were able to implement the planned interventional
exercises.
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Exclusion criteria

« Patients receiving only immunotherapy/targeted therapy

* Preexisting cognitive impairment such as dementia, Alzheimer’s,
epilepsy, Parkinson’s, traumatic brain injury, cerebrovascular accident-
related cognitive dysfunction.

» Complications such as neutropenia, febrile neutropenia, pneumothorax,
pain, thrombocytopenia, peripheral neuropathy.

Data Collection Tool

The initial Addenbrooke’s Cognitive Examination (ACE) was created in
the late 1990s at the Medical Research Council Cognition and Brain
Sciences Unit in Cambridge as a straightforward bedside test battery
intended to identify mild dementia and distinguish Alzheimer’s disease
from frontotemporal demential7.

*The ACE-Ill is a concise, paper-and-pencil assessment of overall
cognitive performance. It encompasses five cognitive domains. Each
cognitive domain assesses distinct cognitive abilities, contributing to the
aggregate score. The scale consists of 100 points. Each domain possesses
distinct point locations, as detailed

below: 18 points are assigned to the attention and orientation domain,26
points to the memory domain,14 points to the verbal fluency domain, 26
points to the language domain, and 16 points to the visuospatial domain.
A superior score is indicative of enhanced cognitive ability18,19.

The domains were-

e  Attention: 18 points

e  Memory: 26 points

e  Verbal fluency: 14points

e  Language: 26points

e  Visuospatial abilities: 16points Total score = 100 points
The optimal cut-off score of 71 (sensitivity=76.13%, specificity=78.42%;
AUC :0.849) effectively distinguishes mild cognitive impairment (MCI)

from healthy controls (HC). And the optimal cut- off for diagnosing cases
with major neuro cognitive is order (MNCD)was determined to be 6220

Intervention

Participants were assessed for cognitive impairment using ACE III tool
and scored. Those who has major or mild cognitive dysfunction were
taught about the exercises.

eInformed them about the importance of yoga on cognition and its
benefits. Demonstrated 5 exercises: Super Brain Yoga, Bhastrika,
Kapalabhati, Bhramari and Siddha Walk.

*Return demonstration from the participants on the same day was also
taken to confirm they have learnt it properly. A validated video recording
of all the exercises was also provided them to refer.

1. Super brain yoga

Super brain yoga is a type of yoga in which acupuncture points are the
energy centres.
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2 Bhastrika: Bhastrika means a bellows used in a furnace. Here the air is forcibly drawn in and out as in a blacksmith’s bellows. Hence the name.

Rapid /_/3
Forceful 3
Breathing ‘/ » \
During Both )
Inhalation &

Exhalation

Diaphragm

Bhastrika Pranavama

3 Kapalabhati: Kapalabhati Pranayama is a breathing technique that involves forceful exhalations and passive inhalations. The word “Kapal” means
forehead, and ‘“Bhati” means shining, hence the name “Skull Shining Breath.”.

2. Inhale

oo
2. Exhale

1. Belly out 1. Belly in

1 Bhramari: Bhramari Pranayama is a form of breathing exercise that is particularly beneficial to the brain. Bhramari is a Sanskrit term derived from
the black Indian bumblebee, Bhramar. It refers to the distinctive humming sound made when exhaling.
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2 Siddha Walk: The Siddha walk comes from the ancient scripture of Agastya Nadi. According to him, Maharishi Agastya was one of the learned

sages, who adopted this.
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Sr. Intervention | Steps Frequency Duration Benefits

No.

1. Super brain e  Stand straight and open the legs as | 3 times aday | 5minutes | Super brain Yoga is a type of yoga which

yoga wide as the shoulders and the | with 30 squats stimulates the acupressure points in the
tongue should touch the hard | each time: earlobes. This sends electrical signals to the
palate. before brain, thus stimulating it and boosting
e Touch the acupressure points | breakfast, cognitive clarity. By pressing the earlobes,
(earlobes)with the thumb and | before lunch, the left and right hemispheres of the brain
index finger of opposite hands before dinner. are activated. The squatting action in the
e The hands are to be crossed in practice is meant to transmute the energy
front of the chest. that is trapped in the lower chakra to the
e The index finger points in ward upper chakras (i.e the squatting action
and the thumb should point causing  rhythmic  contraction  and
outward. relaxation of the muscles of lower limbs
e Perform 30 squats, inhaling while compresses veins increasing venous return
sitting down and exhaling while to the heart, which subsequently increases
standing up or can sit on the chair sroke volume and boosts cardiac output,
and perform. thus increasing systemic arterial blood
pressure improving circulation to the

brain)??2,

2. Bhastrika e  Sit with crossed legs. 10-12 cycles 5 minutes | Bhastrika activates and invigorates the

e  Take a fast, vigorous breath and | per time. liver, spleen, pancreas and abdominal
exhale fast and forcefully. One | Repeat3 muscles. Improves digestion, sinuses are
inhalation and one exhalation | times a day drained, eyes feel cool and has a great sense
completes a cycle of Bhastrika. of exhilaration. It helps to clear the mind
The sound made resembles air and enhance mental clarity by increasing
rushing through bellows. the oxygen supply to the brain, also

e  Completel0-12cycles. improve cognitive function and memory

e If the sound of the air lessens, and retention.
the vigour diminishes, then reduce
the number of cycles to 8.

e After completion lied own in
savasana (supine).

3. Kapalabhati | ¢  Sit in a comfortable position with | 3times a day. 5 minutes | Kapalabhati Pranayama is believed to
spine erect and hands on stimulate the parasympathetic nervous
abdomen. system, which can cause a decrease in heart

e Take a deep breath in and exhale rate and blood pressure, and increase blood
forcefully through nose, flow to the brain improving oxygenation,
contracting abdominal muscles. reduce stress, and enhance cognitive

e While exhaling, imagine pushing function®
the air out of lungs, and abdomen
to move inward.

e  Take a passive inhale through
nose, allowing abdomen to
expand.

e Repeat the process.
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4. Bhramari

e  Relax the body and sit in any
comfortable position with a
straight spine and a calm mind.

e  Throughout the exercise, to keep
eyes closed. Place index fingers
of both hands on the forehead,
middle fingers on the eyes, ring
fingers on the nose, and little
fingers on the top lips, close the
ears with thumbs.

e  Slowly and deeply inhale via both
nostrils. The sound of the breath
is being listened to.

e  Exhale should be done slowly,
generating a pleasant, slow-pitch
humming sound like a Bumblebee
or “Om”. To feel the vibrations
throughout the entire body and
mind. It lifts one's spirits by
creating positive energy and
genuine joy.

3 times a day | 5 minutes

Om chanting is said to help with the
development of mental abilities and
strength, as well as the reduction of stress
and the development of a higher level of
consciousness. Improves parasympathetic
nervous system (vagal tone) dominance?*?3

5. Siddha walk

e  Walk on an Eight (“8”) shaped
pattern on the floor with 6 feet
width and 10 feet in length.

e  Follow the “8” pattern as per the
arrow marking

e When walking, observe breath
and walk at a constant pace —not
too fast or too slow.

e One complete round to be counted
while coming back to start
position “1”.

e Walk from south to north
direction in clockwise for 10
rounds and then anticlockwise for
10 rounds.

3 times a day | 5 minutes

Walk in South-North direction i.e towards
and against the earth’s magnetic field, the
body gets energized and activates chakras
and all internal organs for mnormal
functioning. Due to 8 shaped walking style,
all the body parts like legs, ankles, knees,
abdomen, hips, hands, shoulders, neck,
head etc moves in a twist and turn pattern.
So it gives a very good physical movement
to all parts of the body when compared to
regular walking. It improves consciousness
and alertness (the bilateral movement helps
to activate both the hemispheres and
releases serotonin, dopamine, endorphin
reducing anxiety and stress. The
acupressure  points enhances  blood
circulation to the brain)?®.

Results

Analysis and Interpretation of Data

Demographic Variables Number of Patients Percentage
Age Group(yrs)

18-30 2 6.9
31-40 4 13.8
41 -50 10 345
51-60 13 44.8
Total 29 100.0
Gender

Female 8 27.6
Male 21 724
Monthly Family Income (Rs)

<10000 4 13.8
11000- 20000 14 48.3
21000- 30000 6 20.7
31000- 40000 1 34
>40000 4 13.8
Age (Mean +SD) 48.10+9.00

Table I: Demo graphic data, N=29.
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Table | represents the distribution of participants as per age, gender and monthly income. Showed that a maximum of 13 (44.8%) participants were in
the age group 51-60 years, 10 (34.5 %) participants were in the age group 41-50 years, 4 (13.8 %) participants were in the age group of 31-40 years
and a minimum of 2(6.9%) participants were in18-30years of age group. Distribution of participants as per gender where 21(72.4%) participants were
male and 8(27.6%) participants were female. 14 (48.3%) participants were under the category of monthly income of Rs.11000- 20000, 6 (20.7%)
participants under the category of monthly income of Rs. 21000-30000, 4 (13.8%) participants under monthly income of Rs. > 40000 whereas 4 (13.8%)
participants were under monthly income of Rs.<10000 and 1(3.4%) participant was under monthly income of Rs. 31000- 40000.

Clinical Data Number of Patients Percentage
Diagnosis

Ca Lung 29 100.0
Chemo Cycle

3 21 72.4
4 8 27.6
Immunotherapy

Received 1 34
Not Received 28 96.6
Targeted therapy

Received 0 0.0
Not Received 29 100.0

Table I1: Clinical data of patients, N=29.

Table Il represents the distribution of participants as per diagnosis, chemotherapy cycle, immunotherapy and targeted therapy. Here, 21 (72.4%)
participants were receiving 3rd cycle of chemotherapy, 8 (27.6%) participants were receiving 4th cycle of chemotherapy and 1 (3.4%) participant had
received immunotherapy along with chemotherapy.

Assessment Day0 Day21 Day30 Friedman Test P-Value Sig. at 5% level
Domain wise N Mean | Std dev Mean |Stddev | Mean Std dev
Attention Score 29 | 13.76 2.63 14.72 2.02 | 14.90 2.04 22.656** P<0.001 Yes
Memory Score 29 | 11.07 3.38 13.86 347 | 14.69 3.16 37.232** P<0.001 Yes
Fluency Score 29 7.72 1.91 9.76 138 | 10.48 1.27 47.319** P<0.001 Yes
Language Score 29 | 16.66 2.47 17.69 2.88 | 17.97 2.96 19.283** P<0.001 Yes
Visuo spatial Score | 29 9.45 2,67 | 1097 251 | 1145 244 32.066** P<0.001 Yes
Total Score 29 | 58.69 8.63 | 66.93 8.28 | 69.41 8.26 45.243** P<0.001 Yes
Table I11: Effect of yoga on chemotherapy induced cognitive impairment (day wise), N=29.
*Statistically Significant at 5% level i.e., P< 0.05.
**Statistically Highly Significant at 0.1% level i.e., P<0.001.
Degree of cognitive Day0 Day21 Day30 Total Chi Square Test P-Value Sig. at
impairment (Score) f % f % f % 5%
level
Normal (>71) 0 12 14 26 24.562** P<0.001 Yes
0.0 414 48.3
Mild (62-70) 12 | 414 310 | 12 | 414 33
Major (<62) 17 3 28
58.6 27.6 10.3
Total 29 (100.0| 29 |100.0| 29 | 100.0 87
Table 1V: Degree of cognitive impairment, N=29.
**Statistically highly Significant at 0.1%o level i.e., P<0.001
Assess the effect Day0 Day21 Application
Domain wise N Mean Std dev N Mean Std dev Wilcoxon P-value
Signed rank Test
Attention Score
Day 0 Vs Day 21 29 13.76 263 | 29 14.72 2.02 3.573** 0.000
Memory Score
Day 0 Vs Day 21 29 11.07 338 | 29 13.86 3.47 4.367*%* 0.000
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Fluency Score

Day 0 Vs Day 21 29 7.72 191 | 29 9.76 1.38 4.4542** 0.000
Language Score

Day 0 Vs Day 21 29 16.66 247 | 29 | 17.69 2.88 3.086* 0.002
Visuospatial Score

Day 0 Vs Day 21 29 9.45 267 | 29 | 10097 2.51 3.755** 0.000
Total Score

Day 0 Vs Day 21 29 58.69 863 | 29 | 66.93 8.28 4.714** 0.000

Table V: Trend of changes in cognition (day0 vs day21), N=29.

*Statistically Significant at 5% level i.e., P<0.05.
**Statistically Highly Significant at 0.1%o level i.e., P<0.001.

The above Table V reveals that the mean value of attention score on day 0 was 13.76 and 14.720n day 21. The p-value was found statistically highly
significant (0.000). The mean value of memory score was 11.07 on day 0 and 13.86 on day 21. The p-value was found statistically highly significant
(0.000). The mean score of fluency score on day 0 was 7.72 and 9.76 on day 21. The p-value was found statistically highly significant (0.000). The
mean value of language score was

16.66 on day 0 and 17.69 on day 21. The p-value was found statistically significant (0.002). The mean value for visuospatial score was 9.45 on day 0
and 10.97 on day 21. The p-value was found statistically highly significant (0.000).

Assess the effect Day 21 Day 30 Application

Domain wise N Mean Stddev | N Mean Std dev Wilcox on P-value
Signed rank Test

Attention Score

Day 21 Vs Day 30 29 14.72 2.02 29 14.90 2.04 1.249 0.212
Memory Score

Day 21 Vs Day 30 29 13.86 3.47 29 14.69 3.16 3.203* 0.001
Fluency Score

Day 21 Vs Day 30 29 9.76 1.38 29 10.48 1.27 3.337* 0.001
Language Score

Day 21 Vs Day 30 29 17.69 2.88 29 17.97 2.96 1.628 0.103
Visuospatial Score

Day 21 Vs Day 30 29 10.97 251 29 11.45 244 2.636* 0.008
Total Score

Day 21 Vs Day 30 29 66.93 8.28 29 69.41 8.26 3.241* 0.001

Table VI: Trend of changes in cognition (day 21 vs day 30), N=29.

*Statistically Significant at 5% level i.e., P< 0.05
**Statistically Highly Significant at 0.1%o level i.e., P<0.001.

The above table VI reveals that the mean value of attention score on day 21 was 14.72 and 14.90 on day 30. The p-value was statistically not significant
(0.212). The mean value of memory score was 13.86 on day 21 and 14.69on day 30. The p-value was found statistically significant (0.001).

The mean score of fluency score was 9.76 on day 21 and 10. 48 on day 30. The p-value was found statistically significant (0.001). The mean value of
language score was 17.69 on day 21 and 17.97 on day 30. The p-value was found statistically not significant (0.103). The mean value for visuospatial
score was 10.97 on day 21 and 11.45 on day 30. The p-value was found statistically significant (0.001).

Assess the effect Day0 Day30 Application
Domain wise N Mean Stddev | N Mean Std dev Wilcoxon P-value
Signed rank Test

Attention Score
Day 0 Vs Day 30 29 13.76 2.63 | 29 14.90 2.04 3.127* 0.002

Memory Score
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Day 0 Vs Day 30 29 11.07 3.38 | 29 14.69 3.16 4.411** 0.000
Fluency Score

Day 0 Vs Day 30 29 7.72 191 | 29 10.48 1.27 4.490** 0.000
Language Score

Day 0 Vs Day 30 29 16.66 247 | 29 17.97 2.96 3.095** 0.000
Visuospatial Score

Day 0 Vs Day 30 29 9.45 2.67 | 29 11.45 244 3.947** 0.000
Total Score

Day 0 Vs Day 30 29 58.69 8.63 | 29 69.41 8.26 4.566** 0.000

Table VII: Trend of changes in cognition (day 0 vs day 30), N=29.

*Statistically Significant at 5% level i.e., P<0.05
**Statistically Highly Significant at 0.1% level i.e., P<0.001

The Table VII reveals that the mean value of attention score was 13.76 on day 0 and 14.90 on day 30. The p-value was statistically significant (0.002).
The mean value of memory score was 11.07 on day 0 and 14.69 on day 30. The p-value was found statistically highly significant (0.000). The mean
score of fluency score was 7.72 on day 0 and 10.48 on day 30. The p-value was found statistically highly significant (0.000). The mean value of
language score was 16.66 on day 0 and 17.97 on day 30. The p-value was found statistically highly significant (0.000). The mean value for visuospatial
score was 9.45 on day 0 and 11.45 on day 30. The p-value was found statistically highly significant (0.000).

Trend: Average cognitive impairment (Score)
72
g 70
g 68
E 66
S 64
62
60
58
56
54
52
Day0 Day2l Day30
TimePeriod(Day)

Figure I: Trend of changes in cognition, N=29.

The above line chart displays the data over time period of 30 days which
shows the increasing trend of mean values of cognitive domains from day
0 to day 21 and from day 21 to day 30.

Table VIII: Association between cognitive function and clinical data,
N=29.

The above table V111 depicts that there is no association between cognitive
function and clinical data i.e., either 3rd or 4th cycle of chemotherapy. It
does not show any significant difference in mean values of cognitive
domains on day 0.
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Discussion:

Cognitive impairment following third cycle of chemotherapy in lung
cancer emerged as a notable adverse effect that impacts activities of daily
living and self-care.

This quasi-experimental study aimed at assessing the effectiveness of
yoga on patients with chemotherapy induced cognitive impairment in
lung cancer. 29 participants have followed and completed 30 days of
intervention without any complication. They found super brain yoga and
siddha walk more interesting as compared to other three breathing
exercises- bhastrika, kapalabhati and bhramari.
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In this study, the interventions included 5 exercises such as super brain
yoga, bhastrika, kapalabhati, bhramari and siddha walk for 20-25 minutes
3 times a day before food for a period of 30 days. Assessment of cognitive
impairment was done by using ACEIII tool on day0, day21and day 30. A
significant increase in the scores of cognitive domains such as attention,
memory, fluency, language and visuospatial were noted and their interest
towards continuing these exercises which indicates a positive effect of
yoga on cognition.

Janelsins MC et al. in his study done on prevalence, mechanism and
possible interventions for CICI on breast cancer patients found that
30%ofpatients manifested CICI before chemotherapy, 75% throughout
treatment and 35%had even manifested after years of treatment (Janelsins
MCet al 2014)36. In our study among 29 participants, 17 (58.6%)
participants had major neuro cognitive disorder (MNCD, score <62) and
12 (41.4%) participants had mild cognitive impairment (MCI, score62-
71) on day 0 receiving 3rd or 4th cycle of chemotherapy.

Simo M et al in their study indicated that individuals with Non-Small Cell
Lung Cancer demonstrated cognitive impairment at baseline, before to
therapy, particularly in verbal memory, accompanied by extensive
reductions in white matter. One-month post-treatment, patients with
Small Cell Lung Cancer exhibited notable cognitive impairments,
particularly in visuo-spatial skills and verbal fluency16. In this study,
participants diagnosed with NSCLC and SCLC both had demonstrated
mild (41.4% of participants) as well as major (58.6% of participants)
cognitive impairment at baseline undergoing 3rd or 4th cycle of
chemotherapy.

Von Ah D, et al. in their study, the cumulative impact of chemotherapy
on cognition in breast cancer patients, involving 60 individuals, indicated
that cognitive deterioration typically manifests after the initial
chemotherapy cycle and exacerbates with increased chemotherapy
exposurel3. In this study, it is found that there is no association between
chemotherapy cycle and cognitive function. The participants receiving
either 3rd or 4th cycle of chemotherapy exhibited cognitive impairment
and there is no significant difference in scores. It can be the gap between
the 2 cycles was only 21 days and the investigator has not followed up
throughout the cycles after 4th cycle of chemotherapy.

Babakhani M in his study, super brain yoga for a period of one month has
shown effective for haemo dialysis patient. The mean scores for cognitive
function, urea, Creatinine, and dialysis adequacy at baseline were
26.0743.72, 133.83+34.19, 9.37+2.55, and 1.22+0.24 in the control
group, and 28.97 + 1.62, 174.17 + 52.8, 13.38 £ 4.16, and 1.26 + 0.22 in
the intervention group, respectively. At baseline, a significant difference
existed between the two groups regarding cognitive function, urea, and
creatinine (p-value = 0.001), although no significant difference was
observed in dialysis adequacy (p-value=0.974)27. In our study, super
brain yoga along with other four exercises were taught to perform for a
period of 1 month and it showed statistically highly significant (p<0.001).
On day 0O, the mean attention score was 13.76 and SD 2.63, the mean
memory score 11.07 and SD 3.38, the mean fluency score 7.72 and SD
1.91, the mean language score 16.66 and SD 2.47 and mean visuospatial
score 9.45 and SD 2.67.0n day 21, the mean attention score was 14.72
and SD 2.02,mean memory score was 13.86 and SD 3.47, mean fluency
score was 9.76 and SD 1.38, mean language score was 17.69 and SD 2.88
and mean visuospatial score 10.97 and SD 2.51.0n day 30, the mean
attention score was 14.90 and SD 2.04, mean memory score was 14.69

and SD 3.16, mean fluency score was 10.48 and SD 1.27, meanl anguage
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score was 17.97 and SD 2.96 and mean visuospatial score was 11.45 and
SD 2.44. And the total mean on day 0 was 58.69 and SD 8.63, on day 21
mean was 66.93 and SD 8.28, on day 30 mean was 69.41 and SD 8.26.The
p-value for attention, memory, fluency, language and visuospatial score
were found statistically highly significant (p<0.001).

Dhanawat A. et al in their study among elderly Indian individuals with
brain metastasis did not show higher occurrence of cognitive impairment
than those without metastasis28. In our study, participants diagnosed with
NSCLC with or without metastasis undergoing 3rd or 4th cycle of
chemotherapy demonstrated cognitive impairment.

Limitations

The study was a single arm study. Convenient sampling technique was
used for small sample size with 30 participants with time constraints and
lack of previous research studies on the topic.

Recommendations

Good Clinical Practice Guidelines can be prepared to pertain care of
cognitive domains in lung cancer patients receiving chemotherapy.
Establishing a standard protocol for the management of cognitive
impairment by performing super brain yoga, bhastrika, kapalabhati,
bhramari and siddha walk on patients with chemotherapy induced
cognitive impairment in lung cancer receiving chemotherapy. All five
exercises should be added to routine care. Publishing the booklet to
improve knowledge and skill among nurses.

Conclusion

This study was undertaken to assess the effectiveness of yoga on patients
with chemotherapy induced cognitive impairment in lung cancer.
Majority of the patients with lung cancer receives chemotherapy of
multiple cycles and are more prone to develop cognitive impairment
irrespective of age and gender. The study showed that yoga for a short
period can improve cognition with proper adherence and follow up. The
five exercises- super brain yoga, bhastrika, kapalabhati, bhramari and
siddha walk are simple techniques of increasing oxygenation and
stimulating brain cells and it is cost effective. These nursing interventions
can improve patients’ quality of life by making them independent to take
part in decision making in the family and feeling of emotional well-being.
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VISUOSPATIAL ABILITIES

-

Ask the subject to identify the letters

Vi

suospatial
[Score 04

I |
n » I. -
¢, . I
| I-
- A
]
N .
N\ "

MEMORY

-

Ask "Now tell me what you remember about that name and address we were repeating at the beginning™

Surul Kumar Singh Memory
52, Station Road, [Score 07
Gandhinagar, j ]
Allahabad.
Memory
»  This test should be done if the subject failed to recall one or more items above. If all tems were recalied, [Score 0-5)
skip the test and score 5. If only part was recalled start by ticking items recalled in the shadowed column on
the right hand side: and then test not recalied items by telling the subject "ok, 1l give you some hints: was
the name X, ¥ or Z7* and so on. Each recognised item scores one point, which is added to the point gained by
recalling.
Sunll Kumar Sharma Sunil kumar Singh Rakesh Yadav recalled
%5 52 37 rocalied
Market Road Sastri Marg Station Road recalled
Prakash Nagar Gandhi Nagar Patel Nagar recalled
Allahabad Gwalior Indore recalled
[ SCORES T
TOTAL ACE-Ill SCORE 100
Altention ns
Memory 126
Fha:-cy na
Language
Visuospatial 6
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