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To map the existing literature regarding intermittent HA exposure and 

persistent cognitive impairment in mountaineers to:

• Recognise current knowledge.

• Identify research limitations and gaps.

• Inform future studies. 

• Seek how cognitive impairment is defined and assessed.

Study design: Scoping review

Protocol: Based on the Arksey and O’Malley framework2.

Eligibility: Studies of mountaineers ≥ 18yo residing <1500m with exposure 

to HA (≥1500m) who were assessed for cerebral impairment that persisted 

following RSL by test-based neurocognitive assessment and/or MRI brain 

imaging. 

Data sources: Electronic search of Pubmed, Scopus, Web of Science and 

Embase from inception to May 2024. Reference and citation search of 

included papers. 

Exposure to hypobaric hypoxia at high-altitude (HA) can impair cognition, 

but whether these effects persist or manifest  following return to sea level 

(RSL) remains open to debate1.  
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• <40% of studies assessed subjects ≥3 months after HA exposure, limiting 

conclusions about the chronicity of impairment.

• Lack of standardised neurocognitive testing challenges direct comparison 

of results. 

• Neurocognitive tests are vulnerable to learning effects which can mask 

deficits.

• Brain MRI changes known to be associated with cognitive impairment 

can be detected after HA exposure3.

• Significant proportions of people exposed to HA have cognitive deficits 

that persist after RSL.

• Data regarding the reversibility of structural brain changes and cognitive 

impairment is lacking.

• Cognitive impairment is not clearly defined in the literature and there is 

a lack of standardisation regarding how it is assessed. 

• Large-scale longitudinal studies are needed to evaluate reversibility.

• Assessment methods require standardisation. 

• Methods to mitigate for learning effects should be implemented. 
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