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Abstract

Objectives : This study aimed to investigate the relationship between cold feet and sleep quality using
polysomnography (PSG) and Pittsburgh Sleep Quality Index (PSQI).

Methods : We divided 11 adults (6 females, 5 males) with Insomnia Severity Index score below 21 into cold
feet (CF) and a non—cold feet (NCF) group based on the median feet temperature (Taichong, LR3). PSG and
PSQI were administered to assess sleep characteristics and subjective sleep quality.

Results : CF group exhibited significantly lower time in bed, sleep period time, and total sleep time compared
to NCF group., While there were no significant group differences in sleep latency, wakefulness after sleep
onset, or total arousal index, NCF group had significantly lower minimum oxygen saturation and apnea—
hypopnea index in REM (rapid eye movement) sleep compared to CF group, Although the PSQI score and
the proportion of poor sleepers were both higher in the CF group (7.40 and 80%) compared to the NCF group
(5.50 and 50%), these differences did not reach statistical significance.

Conclusions : This study showed that foot temperature affects sleep characteristics and suggests the need

to utilize PSG in sleep research in Korean medicine,

Key words : polysomnography, cold hypersensitivity, cold feet, sleep quality, Pittsburgh Sleep
Quality Index
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Table 1. Characteristics of Study Participants

Cold feet Non—cold feet
Category P value
(h =5 (h=6)
Gender

Male 1 (25.0) 4 (66.7)

Female 4 (75.0) 2 (33.3) 0.122
Age (years) 39.9+6.2 37.0+10.2 0.595
Height (cm) 163.5+6.5 171,44+10.7 0.186
Weight (kg) 57.9+8.6 74.6+16.7 0.076
Body mass index (kg/m”) 21.6+1.8 25.1+3.2 0.059
Systolic blood pressure (mmHg) 120.6+15.3 120.2+10.1 0.956
Diastolic blood pressure (mmHg) 76.0+£15.2 75.0+6.3 0.896
Body temperature (C) 36.5+0.2 36.6+0.1 0.331
Pulse 78.2+10.1 74.5+£6.0 0.487
Education

High School 1 (25.0) 1 (16.7)

College 4 (75.0) 5 (83.3) 0.857
Occupation

Professional 1 (20.0) 3 (50.0)

Office 2 (40.0) 2 (33.3) 0.535

None 2 (40.0) 1 (16.7)

LR3 temperature () 27.7+1.6 32.2+2.4 0.006

Data are shown as number (%) or the mean =+ standard deviation. P values were calculated by Mann—Whitney

U test or chi—square test,

2.4Tcct HEE = A Qe 1
o7} HEE| ?g% (Table 1).
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Table 2. Comparison of Cold and Heat Pattern Identification between Cold Feet and Non—Cold Feet Groups

ltems Cold feet Non—cold feet P value

Cold TI've had painful cold sensations in my body 4.60+0.89 3.33+1.03 0.062M
I feel coldness in my hands and feet 4.00+0.71 3.33+1.03 0.254"

I've experienced coldness in the abdomen 3.40+0,55 2.00£1.10 0.034M

My face looks pale 4.00+0.71 1.83+1.33 0.021

I need to stay very warm 3.20+1.30 1,83+1.33 0.090M

I have aversion to cold 2.20+0.45 1.67+0,82 0,190

I urinate colorless urine 3.40+1.14 2.33+0.82 0.104"

I can't drink cold water 3.00+0.00 3.33+0.82 0.361"

Total score 27.80£3.77 19.67+5.39 0.020"
Cold pattern (n, %) 4 (80.00%) 1 (16.67%) 0.080°
Heat 1 like a cool feeling 3.80+0.84 3.33+0.82 0.375"
I like to drink cold water 3.40£0.55 3.17+1.33 0.840"

I don't like hot or warm atmosphere 2.80+0.84 3.17+1.47 0.635"

I have hot or fever sensation in my body 1.80+1.30 2.33+1.37 0.434™

My face looks red or eyes are blood shot 2.40+1,52 2.33+1.37 0.940"

I have burning sensation in my body 4.20+1.30 3.67+1.21 0.440M

My breath has been hot 3.20+1.30 3.33+0.82 0.840"

Total score 21.60+5.41 21,.33£7.28 0.948"
Heat pattern (n, %) 3(60.00%) 3 (50.00%) 1.000°

Data are shown as number (%) or the mean * standard deviation, P values were calculated by chi—square

test(C), Student t—test(T) or Mann—Whitney U test(M).
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Table 3. Comparison of Polysomnography Parameters between Cold Feet and Non—Cold Feet Groups

Variables Cold feet Non—cold feet P value
Time in bed (min) 372.20+31,44 448,00+31,80 0.003"
Sleep period time (min) 333.60+58.68 426.67+30.94 0.020"
Sleep latency (min) 38.60+30.24 21.33+34.98 0.068M
Total sleep time (min) 276.70£77.60 402.25+42.90 0.008"
Sleep efficiency (%) 74,50+19.33 90.02+9.51 0.115"
Wakefulness after sleep onset (min) 73.60+83.73 25.58+14 .51 0.273"
Sleep stage (min)
Stage 1 36.80+20.45 27.92+17,06 0.452"
Stage 2 156.60+33.64 236.08+30.80 0.006"
Stage 3+4 43.00+36.32 57.92+17.82 0.273"
REM 40,30+20.32 80.33+20.28 0.011"
Total arousal index (per hour) 9.34+2.48 8.63+6.23 0.521
Respiratory arousal index 0.16+£0.17 1.10+1.00 0.070"
PLM arousal index 1.34+1.63 0.17+0.23 0.075"
Spontaneous arousal index 7.76+2.48 7.42+5.93 0.907"
Apnea—hypopnea index (per hour) 0.34+0.32 3.92+4.25 0.095"
Apnea—hypopnea index: NREM 0.34+0.38 2.25+1,90 0.057"
Apnea—hypopnea index: REM 0.36+0.80 11,.88+16.98 0.035"
Apnea—hypopnea index: supine 0.38+0.36 3.72+4.43 0.124"
Apnea—hypopnea index: non—supine 0.00+0.00 0.68+1.08 0.176"
TST on Back (%) 80.40+16.37 87.55+21.39 0.200"
Lowest O2 saturation—NREM (%) 94.40+1.34 89.00+4.60 0.019M
Lowest O2 saturation—REM (%) 94,40+1.52 89.67+4.37 0.047"
PLM index (per hour) 3.84+4 44 0.22+0.34 0.163"

Data are shown as the mean + standard deviation, P values were calculated by Student t—test(T) or
Mann—Whitney U test(M). Abbreviations: REM, rapid eye movement; PLM, periodic limb movements; NREM,

non—rapid eye movement; TST, total sleep time,

Table 4. Comparison of Pittsburgh Sleep Quality Index between Cold Feet and Non—Cold Feet Groups

Variables Cold feet Non—cold feet P value
Total PSQI score 7.40+2.30 5.50+2.26 0.202T
PSQI components:
Subjective sleep quality 1.40+0.55 1.17+0.41 0.409M
Sleep latency 2.00£0.71 1.33+£0.52 0.106™
Sleep duration 1.00+0.00 1.00+0.89 1.000"
Habitual sleep efficiency 0.40+0.55 0.00£0.00 0.102M
Sleep disturbance 1,20+0.45 1.17+0.41 0.892M
Sleep medication use 0.00+0.00 0.00+0.00 1.000™
Daytime dysfunction 1,40+0.55 0.83+0.,98 0.28™
Poor sleeper (> PSQI 5) 4 (80%) 3 (50%) 0.545°

Data are shown as number (%) or the mean + standard deviation, P values were calculated by chi—square
test(C), Student t—test(T) or Mann—Whitney U test(M). Abbreviations: PSQI, the Pittsburgh Sleep Quality Index.,
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