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Obijective: High-altitude exposure is increasingly common due to work and leisure
activities. While physical factors contributing to acute mountain sickness (AMS)
are well-documented, the role of psychological factors, particularly anxiety,
remains underexplored. This study aimed to evaluate anxiety levels and acute
mountain sickness during active and passive ascents.

Methods: In a cross-sectional, counterbalanced study, 12 healthy male participants
aged 20-29 years, underwent both active (hiking) and passive (cable car) ascents to
3600 meters. Each ascent was separated by a two-month washout period. Anxiety
levels were assessed using the State-Trait Anxiety Inventory (STAI-Y1), and AMS
symptoms were evaluated using the Lake Louise Score (LLS) at multiple time
points post-ascent.

Results: No significant difference in anxiety levels was observed between active
and passive ascents (p=0.291). However, during active ascent, significantly higher
anxiety levels were exhibited by participants who developed AMS compared to
those who did not develop AMS (p=0.046). A positive correlation between anxiety
scores and LLS was found during both active (r=0.681; p=0.015) and passive
(r=0.578; p=0.049) ascents. Pre-ascent anxiety levels did not significantly correlate
with LLS at altitude after active or passive ascents (p=0.389 and p=0.339).
Conclusions: Anxiety levels post-ascent are associated with the occurrence of
AMS, regardless of ascent method. Monitoring anxiety may aid in identifying
individuals at risk for AMS, emphasizing the need for psychological assessments in
high-altitude expeditions.
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I he increasing frequency of high-

altitude travel for occupational, recreational,
and athletic purposes has brought the health
implications of hypoxic exposure into
sharper focus. While the physiological
determinants of acute mountain sickness
(AMS) have been extensively studied, the
role of psychological factors, particularly
anxiety, remains less understood. This gap is
clinically significant because the symptoms
of AMS—such as headache, dyspnea,
palpitations, fatigue, and insomnia—overlap
considerably with those of anxiety disorders,
creating a diagnostic challenge in high-
altitude environments. Furthermore, the
physiological stress of hypoxia activates the
sympathetic nervous system and the
hypothalamic-pituitary-adrenal axis,
triggering neurochemical changes that can
both induce anxiety and exacerbate AMS.
Theoretical frameworks from performance
psychology, such as the Yerkes-Dodson law,
suggest that while moderate arousal may be
adaptive, excessive anxiety can impair
cognitive and physiological functioning,
potentially worsening altitude-related illness.
Despite growing awareness of this interplay,
most prior research has relied on simulated
altitude environments or uncontrolled field
studies, and no study has directly compared
the effects of active (hiking) versus passive
(cable car) ascent on the relationship between
anxiety and AMS while controlling for
individual variability. Therefore, this study
aimed to evaluate anxiety levels and AMS
symptoms during active and passive ascents
to 3600 meters, hypothesizing that post-
ascent anxiety would be positively associated
with AMS severity regardless of ascent
mode, but that the physical exertion of active
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ascent might modulate this relationship.
Methods

To address this question, the authors
employed a cross-sectional, counterbalanced
within-subject experimental design. Twelve
healthy, non-mountaineering male
participants, aged 20 to 29 years and residing
at approximately 1200 meters, were
recruited. Each participant completed two
separate ascents to an altitude of 3600 meters
(Tochal Hotel, Iran), with a two-month
washout period between conditions to
eliminate acclimatization or order effects. In
one condition, participants performed an
active ascent by hiking for approximately
seven hours. In the other condition, they
completed a passive ascent using a cable car
system, with rest periods and meal times
matched precisely to the active ascent
protocol to control for circadian and
nutritional influences. Anxiety levels were
measured using the State-Trait Anxiety
Inventory (STAI-Y1), which assesses
transient state anxiety. AMS symptoms were
evaluated using the Lake Louise Score
(LLS), a validated self-report questionnaire
where a score of three or more including a
headache indicates AMS. Both assessments
were conducted at baseline in Tehran (low
altitude) and at three time points following
arrival at 3600 meters: two hours post-arrival,
six hours post-arrival, and the following
morning. The highest LLS and STAI-Y1
scores across these three post-arrival time
points were used in the final analysis to
capture peak symptom severity. Data were
analyzed using paired and independent
sample t-tests, repeated-measures ANOVA,
Pearson correlation coefficients, and simple
linear regression, with statistical significance
set at p <0.05.

Results

All  twelve participants  successfully
completed both ascent conditions without
adverse events. The repeated-measures
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ANOVA revealed no significant main effect
of ascent mode on state anxiety levels,
indicating that whether participants hiked or
rode the cable car did not differentially affect
their overall anxiety at altitude. Similarly, no
significant main effect of time or interaction
effect was observed, suggesting that anxiety
levels remained relatively stable across the
post-arrival measurement points. However, a
critical finding emerged when comparing
participants based on AMS status: during the
active ascent, individuals who developed
AMS exhibited significantly higher state
anxiety levels than those who did not develop
AMS (p = 0.046, Cohen's d = 1.41, a large
effect size). Although a similar pattern was
observed during passive ascent, the
difference between AMS and non-AMS
participants did not reach statistical
significance.  Most  notably,  Pearson
correlation  analyses  demonstrated a
significant positive association between state
anxiety scores and AMS severity in both
ascent conditions. During active ascent, a
strong correlation was found (r = 0.681, p =
0.015), while a moderate but still significant
correlation was observed during passive
ascent (r = 0.578, p = 0.049). Simple linear
regression further confirmed that post-ascent
anxiety scores explained a substantial
proportion of the variance in LLS: 46.3%
during active ascent and 33.4% during
passive ascent. In contrast, pre-ascent anxiety
levels measured in Tehran did not
significantly correlate with subsequent AMS
severity at altitude for either ascent mode (p
= 0.389 for active, p = 0.339 for passive),
suggesting that the anxiety associated with
AMS develops in response to hypoxic
exposure rather than being a simple pre-
existing trait.

Discussion

The findings of this field study provide
several important insights into the
relationship between anxiety and acute

mountain sickness. First, the absence of a
significant difference in overall anxiety
levels between active and passive ascents
suggests that the hypoxic environment itself,
rather than the physical exertion of hiking, is
the primary driver of anxiety at moderate
high altitude. This interpretation is supported
by the physiological mechanisms of hypoxia,
which directly stimulate sympathetic outflow
and alter neurotransmitter systems involved
in mood regulation. Second, the significantly
higher anxiety levels observed in AMS-
susceptible individuals during the active
ascent, coupled with the positive correlations
between anxiety and AMS severity in both
conditions, indicates that state anxiety is
closely linked to the experience of altitude
illness.  This  relationship may be
bidirectional: hypoxic stress can induce
anxiety, and elevated anxiety may, in turn,
amplify the perception of AMS symptoms
through mechanisms such as somatosensory
amplification, where normal  bodily
sensations are interpreted as distressing. The
lack of a significant predictive relationship
between pre-ascent anxiety and subsequent
AMS challenges some previous studies and
suggests that in  non-mountaineering
populations with low to moderate trait
anxiety, the acute situational stress of altitude
exposure is a more relevant factor than
baseline dispositional anxiety. The study's
methodological  strengths  include its
counterbalanced  within-subject  design,
which ~ minimizes  confounding  from
individual physiological variability, and its
real-world field setting, which enhances
ecological validity compared to simulated
altitude chamber studies. However, several
limitations warrant consideration. The
sample was small (n=12) and consisted
exclusively of young, healthy males, limiting
generalizability to women, older adults, or
clinical populations. AMS symptoms were
monitored only until the morning after
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arrival, potentially missing delayed-onset
cases. Future research should involve larger,
more diverse samples, longer durations at
higher altitudes, and the inclusion of
objective biomarkers such as cortisol or
catecholamine levels alongside self-report
measures.

Conclusion

In conclusion, this counterbalanced within-
subject field study at 3600 meters
demonstrates that post-ascent state anxiety is
positively and significantly associated with
the severity of acute mountain sickness,
irrespective of whether the ascent is
performed actively by hiking or passively by
cable car. The physical exertion of active
ascent did not independently increase overall
anxiety levels but did reveal a stronger
differentiation in anxiety between individuals
who developed AMS and those who did not.
Importantly, pre-ascent anxiety measured at
low altitude was not predictive of subsequent
AMS, suggesting that the anxiety relevant to
altitude illness arises from the hypoxic
environment itself rather than from pre-
existing dispositional traits. These findings
have practical implications for high-altitude
medicine, occupational safety, and sports
psychology. Monitoring state  anxiety
immediately upon arrival at altitude, using
simple, validated tools such as the STAI-Y1,
may help identify individuals at heightened
risk for developing AMS. Such individuals
could then be targeted for closer observation,
prophylactic interventions, or early descent.
Integrating psychological assessments into
standard altitude protocols could improve
diagnostic accuracy, enhance safety, and
reduce the burden of acute mountain sickness
in the millions of people who travel to high
elevations annually for work, recreation, or
athletic competition.
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