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Abstract: Introduction: Oxygen insufficiency at high altitude leads to cause adverse effects on cognitive functioning. Combatants get
deployed to high altitude as part of their job. Hence this study was conducted to assess the cognitive impairment in among combatants
and to explore their perception towards it along with the helping strategies. Materials & Methods: A mixed methodology was adopted
for this study. Structured questionnaire (modified cognitive questionnaire) is used to assess the cognitive impairment. An in depth
interview with open ended questions were used to explore their perception towards the cognitive impairment and the remedial measures.
Results: The assessment of cognitive impairment revealed that the existence of cognitive impairment was evident in sample. Lack of
concentration was the most evident symptom as reported by 64% sample. Forgetfulness was reported by 52% whereas mood deviation by
21% and slow reaction time by 48%. Qualitative analysis revealed that there exists a moderate level of impairment in cognition in terms
of sluggish performance, lack of concentration and forgetfulness. Samples reported that remedial measures such as Slow
acclimatization, Indulgence in diversional activities, Practice of yoga and Early recognition of changes and seeking help are found to be
beneficial. Conclusion: Present study has identified that majority of the sample deployed at high altitude had one or other type of
cognitive impairment to a considerable extend. The perception analysis revealed that samples were able to recognize the changes on
time and were able to adopt apt coping skills to limit further deterioration. Hence the experience and suggestions can be utilized for

preparation of combatants before deployment in high altitude
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1. Introduction

Life exists in all geographical areas of world. Struggle for
each habitats differs. Life at altitude is very challenging as it
has its impact on physical, physiological and psychosocial
wellbeing.

Oxygen is vital for maintaining human life at optimal way.
The fatal effect of altitude is hypoxia. Exposure to high
altitude leads to cognitive impairment such as attention,
memory and executive functions. In a review by Petrassi et
al noted that there is considerable individual variability in
the extend of cognitive functions at altitude.

High - altitude environments can be debilitating to
unacclimatized individuals exposed to elevations above 3,
000 m (9, 843 ft) for periods ranging from several hours to
days. Moderate hypoxia induces substantial alterations in
physiological and psychological parameters within a few
hours. Immediately upon ascent to high altitude, there is
decreased blood oxygenation, which reduces the oxygen
supply throughout the periphery and in the brain. With time
the body compensates, at least in part, for the lack of oxygen
with a variety of physiological responses and adjustments. In
aggregate, this is termed acclimatization

High - altitude exposure negatively impacts cognitive
performance and mood. High - altitude migrants report
increased anxiety, anger, and fatigue, and lower rates of
positive mood and vigor than sea - level cohorts matched for
age, sex, and education level. Depression and suicide rates
are also higher in high - altitude populations, even when
accounting for socioeconomic factors. This depressive

mood, and additional cognitive impairment at high altitudes,
may result from low oxygen availability and/or poor sleep
quality

But even the fittest among us suffer in thin air. Combatants
of defence service are posted to high altitude in their early
years of service. They are physically fit, medically and
emotionally stable individuals. All combatants need the
highest level of physical and cognitive functioning. They
move to high altitude only after completion of the
mandatory acclimatization period

The present study aim to assess the cognitive impairment in
combatants after their de induction and also their perception
regarding cognitive impairment and the helpful remedial
measures so as to incorporate the same in preparation of
those who are waiting to be posted soon.

2. Materials and Methods

Keeping the scope in mind a mixed methodology was used
for this study. It was conducted at a training college for
various levels of combatants during the period of Sep - Nov
2022. The study conducted with the aim to assess the level
and perception on cognitive impairment of those who have
recently returned from high altitude so as to prepare those
who will be deployed to higher altitude in coming months.

The tool comprised of three parts. Section 1 contains
demographic variables - age, duration of tenure at high
altitude. Section 2 comprised of the cognitive impairment
questionnaire with modifications. A total of 20 questions
used on Likert scale. Section 3 consists of the qualitative
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part with open ended questions on their perception regarding
cognitive impairment as well as the possible remedial
measures.

Eligible participants were explained regarding the purpose
of the study based on inclusion criteria. Combatants with age
more than 40 years and those with any comorbidities were
excluded from study. Confidentiality ensured. Willingness
from the participants obtained. A total of 60 sample
participated in this study.

The assessment of cognitive impairment is done with
descriptive statistics. The response of the qualitative data is
thematically analysed into each phenomenon of interest.
Analysis of data was facilitated by categorization of themes.

Table 1: Descriptive data of sample, n=60

Variable Distribution of sample | Percentage
20-25yrs 0
Age 25 - 30yrs 54 (90%)
30 - 35yrs 06 (10%)
35 - 40yrs 0
<6 months 23 (39%)
Duration of Deployment 6 - 12 months 34 (57%)
12 - 18 months 03 (4%)
Upto 9000 ft 13 (22%)
. 9000 - 12500 ft 33 (55%)
Height of deployment ——2005 15500 ft | 11 (19%)
Abovel5500 ft 03 (4%)

Table 2: Cognitive dysfunction among sample
Cognitive dysfunctioning among sample

Lack of concentration 64%
Forgetfulness 52%

Slow reaction 48%

Mood deviations 21%
Sleep deprivation 18%

Analysis of qualitative session

Coding and categorizing the data was carried out.
Transcripts were thematically coded according to the
research themes that emerged from the analysis as given in
table 3

Phenomenon of Themes

Interest

¢ Slow in performance

Impairment in e Lack of concentration compared to
cognitive functioning before
o Forgetfulness
Slow acclimatization
Indulgence in diversional activities
Practice of yoga
Early recognition of changes and
seeking help

Coping measures

Analysis revealed that there existed a moderate level of
impairment in cognition in terms of sluggish performance,
lack of concentration and forgetfulness. Samples reported

that remedial measures such as Slow acclimatization,
Indulgence in diversional activities, Practice of yoga and
Early recognition of changes and seeking help are found to
be beneficial.

3. Discussion

The present study aimed to assess the level and perception
on cognitive impairment of those who have recently returned
from high altitude so as to prepare their course mates who
will be deployed to higher altitude in coming months.
Description of demographic variables revealed that majority
of sample were in the age group of 25 - 30 yrs (90%) with a
service bracket of up to 5 yrs (69%). This data is sufficient
enough to describe the level of physical strength and fitness.
Majority of sample (55%) were deployed at a height of 9000
- 12000ft.

The assessment of cognitive impairment revealed that the
existence of cognitive impairment was evident in majority of
sample. Lack of concentration was the most evident
symptom as reported by 64% sample. Forgetfulness was
reported by 52% whereas mood deviation by 21% and slow
reaction time by 48%.

When the question asked “what changes do you feel in
cognitive functioning regular activities after deployment in
high altitude”, the sample responded in different ways. One
answered “I felt I m becoming incapable to perform
activities as I used to be” Another. Sample stated ““ I was
wondering what was happening as | take more time to
perform regular activities, somewhat a lethargic state.
Another statement was “I was forgetting things which are on
the tip of my tongue”

From these responses it is evident that slow reaction time
and forgetfulness have contributed to their feeling of low
self.

When asked regarding remedial measures, almost every
sample said adherence to slow acclimatization protocol
which is in vogue in organization is the first and the best
method. Other answers varied from “keeping mind
occupied” to indulgence in diversional activities”. Practice
of yoga was suggested by majority. They also were keen to
state that “not to ignore symptoms: accept and seeking help
will be beneficial to limit the dysfunctioning. Present study
is congruent with the findings of many other studies.

4. Conclusion

This study aimed to assess the level and perception on
cognitive impairment of those who have recently returned
from high altitude so as to prepare their course mates who
will be deployed to higher altitude in coming months. A
mixed methodology was adopted to get an in depth view of
this. Present study has identified that majority of the sample
had one or other type of cognitive impairment to a
considerable extend. The perception analysis revealed that
samples were able to realise the changes on time and were
able to adopt apt coping skills to limit the further
deterioration. Hence the experience and suggestions can be
utilized for preparation of combatants before deployment in
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high altitude. This study also recommends prospective
evaluation of combatants who will be deployed in high
altitude after this preparation.
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