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Long-term exposure to high altitude affects spatial working memory in migrants —

evidence from time and frequency domain analysis
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Abstract: Long-term exposure to high altitude affects spatial working memory. Previous studies have focused on the analysis of elec-
troencephalogram (EEG) components in time domain rather than in frequency domain. To explore the influence of long-term high
altitude exposure on time dynamic characteristics and neural oscillation process of the spatial working memory, n-back task combined
with the technology of event related potential recording was performed on 20 young migrants who grew at low altitude before the age
of 18 and moved to high altitude more than three years ago, and 21 young people who had never been to the high altitude. EEG data
were recorded, and the time domain and frequency domain analyses were performed. The results showed that the response time was
longer and the accuracy rate was lower under the 2-back condition in the high altitude group compared with those in low altitude
group. The late positive potential (LPP) amplitude was more negative, P2 amplitude was more positive in the 2-back condition, and the
power value of early delta frequency band (1-4 Hz, 160-300 ms) was larger, while the power values of late delta frequency band (1-4 Hz,
450-650 ms) and theta frequency band (4—8 Hz, 450—650 ms) were smaller in the high altitude group compared with those in low
altitude group. The results suggested that long-term exposure to high altitude affected the spatial working memory ability of the
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migrants, which was reflected in the lack of attention resources in the later matching stage, decreased response inhibition ability and

information maintenance ability, and thus resulted in impaired spatial working memory.

Key words: spatial working memory; high altitude; P2; late positive potential; time-frequency analysis
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Task load ~ Group n RT (ms) ACC (%)
1-back High-altitude 20 585+091 90.5+3.8
Low-altitude 21 555+56 90.9+3.2
2-back High-altitude 20 719 +£129 829+7.0
Low-altitude 21 700 £ 141 86.5+4.5
Mean = SD.
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Fig. 2. The ERP component map.
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Fig. 3. Frequency diagram of low altitude and high altitude subjects under the 1-back condition.
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Fig. 4. Frequency diagram of low altitude and high altitude subjects under the 2-back condition.
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Fig. 5. Brain topographic map of power value difference in each frequency band.

K2 MKHER G & AR delta L theta 3R 48 &1
Table 2. Power values of delta and theta bands of low altitude and high altitude subjects

1-back 2-back
Left Middle Right Left Middle Right

Low-altitude (n =21)

Delta (1-4 Hz, 160-300 ms) —0.85+1.33 —0.75 £ 1.38 -1.20+1.18 —0.38 +1.34 -0.07+1.31 —-035+1.34
Delta (1-4 Hz, 450-650 ms) 1.84+1.75 1.85+1.71 1.41 +£2.03 -0.31+1.30 0.02+1.26 -0.45+1.20
Theta (4-8 Hz, 450-650 ms) 3.58 +1.60 3.58+1.45 342+1.73 1.31+1.09 1.37+£0.92 1.06 +1.05
High-altitude (n = 20)

Delta (1-4 Hz, 160-300 ms) 0.06+1.12 0.15+1.25 —0.17 +£1.37 0.10+0.89 0.33 +£1.05 —0.14 £ 1.11
Delta (1-4 Hz, 450-650 ms) 0.03+1.18 0.32 +1.00 -0.22+1.32 —0.03 +£0.82 0.23 +£0.77 -0.41+0.97
Theta (4-8 Hz, 450-650 ms) 1.23+1.40 1.63+£1.27 1.00 £ 1.33 1.19+1.19 1.34+1.13 0.94+1.29

Mean + SD.
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