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Association between Cold Hypersensitivity in the Hands and Feet and Tinnitus
and Hearing Loss: Findings from Korea National Health and Nutrition Examination Survey

Kwang-Ho Bae

KM Data Division, Korea Institute of Oriental Medicine

Abstract

Objectives: Cold hypersensitivity in the hands and feet(CHHF) is associated with pattern identification such as
Yang deficiency or Spleen-stomach deficiency in Korean medicine, and is linked to various diseases and
symptoms. This study was conducted as a retrospective cross-sectional study based on a nationwide survey to
analyze the relationship between CHHF and subjective hearing discomfort, tinnitus, and hearing loss.

Methods: We analyzed data from the Korean National Health and Nutrition Examination Survey V(KNHANES V)
conducted from 2010 to 2012. A total of 15,950 participants aged 19 and older who had records of responses to
the questionnaires on CHHEF, hearing discomfort and tinnitus, as well as pure-tone audiometry results, were
included in the study. A complex sample logistic regression analysis was performed to compare the risks of
hearing discomfort, tinnitus, and hearing loss between the CHHF group and the non-CHHF group.

Results: The CHHF group consisted of 3,622 individuals, representing 22.7% after applying weights. In the
logistic regression analysis adjusted for demographic variables, the odds ratio for tinnitus in the CHHF group was
1.493 compared to the non-CHHF group. For hearing discomfort, the odds ratios for "slightly uncomfortable" and
"very uncomfortable” were 1.411 and 1.629, respectively, compared to the non-CHHF group. No differences in
odds ratios for unilateral and bilateral hearing loss were observed between the groups.

Conclusions: These results suggest that CHHF may influence subjective hearing discomfort and tinnitus. Given

that this study is a cross-sectional study, further investigations are required to determine causation.
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AU FA7FYFERA Korean National Health
and Nutrition Examination Survey, KNHANES) A
57l 3fdske 2010, 2011, 20124 & 37/Hdo] 24
TAE odA 25,5349 ©lofEeltt el A%
2 A= S /950 FHREHERE ol
192711 A9 Astar A|Hg 2070 75 At o
= G 7S olsEZAE ] HEA sl AR
4 WIAERAE B 2 0= E|Qith RAF HPY
Eo] dfgt 371 FH= ARaeiold Alsshke Aol
E(https://knhanes.kdca.go.kr/knhanes/main.do)
of Hr} A 7IeEo] ok & Ate wuaAd
YIRAIERE AR FHE A 38 HAE
2 AL AS AR BT Aol

£ A 3 gyAT= sl 25,5341
o] A 5 1941 mRERl 5,935%, 7MEAS, A4,

AdZA, 2, &5 A ASTE 5 APAF
Sjeba] ARUT o 2,155%, $E9S AR BEA

KNHANES 2010-2012
(n=25.534)

Excluding participants under 19 years old
(n=5935)

Participants > 19 years old
(n=19.599)

Excluding participants missing
information regarding household income,
l—? job. body mass index, marital status,
drinking. smoking. and education.
(n=2.155)
Participants with demographic information
(n=17.444)
Excluding participants with no response
> on CHHF
l (n=158)
Participants with responses on CHHF

(n=17.286)

Excluding participants missing
linformation regarding tinnitus and hearing
(n=1.336)
Participants of this study
(n=15.950)

Fig. 1. Flow Diagram of Participants Included in the
Study

KNHANES: Korea National Health and Nutrition

Examination Survey, CHHF: cold hypersensitivity in the

hands and feet
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Table 1. General Characteristics of the Participants
NCHHF CHHF Total P val
12,328 (77.3) 3,622 227) 15,950 (100) vaiue
Age (years) 45.00 + 0.25 45.24 + 0.39 45.05 + 0.24 0.540
BMI (kg/nt) 24.01 £ 0.04 2255 % 0.08 23.7 + 0.04 ( 0.001
Mal 6,036 (56. 62 (23.4 6,798 (49.
Gender ale 36 (56.5) 762 (23.4) 798 (49.6) ¢ 0.001
Female 6,292 (43.5) 2,860 (76.6) 9,152 (50.4)
Marital Married 10,725 (78.3) 3,037 (75.9) 13,762 (77.8) 0,039
status Single 1,603 (21.7) 585 (24.1) 2,188 (22.2) '
< Elementary 2,940 (17.3) 1,002 (20.9) 3,942 (18.0)
Education  Middle 1,363 (10.1) 399 (10.7) 1,762 (10.3) { 0.001
> High 8,025 (72.6) 2,221 (68.4) 10,246 (71.7)
Low 2,249 (15.0) 784 (18.0) 3,033 (15.0)
Household ~ Mid-low 3,215 (27.5) 915 (26.3) 4,130 (27.3) .
income Mid-high 3,404 (29.3) 962 (28.2) 4,366 (29.1) '
High 3,460 (28.2) 961 (27.5) 4,421 (28.0)
Manager or professional 1,596 (14.7) 419 (12.5) 2,015 (14.2)
Office worker 1,038 (9.2) 243 (8.7) 1,281 (9.1)
Service or sales worker 1,524 (14.4) 422 (13.8) 1,946 (14.2)
Agricultural or fishery
Occupation ~ worker 1,063 (6.9) 236 6.3 1299 6.0 < 0.001
Machine operators or
assomblors 1,304 (13.5) 171 (5.8) 1,475 (11.9)
Unskilled workers 1,047 (8.2) 318 (8.7) 1,365 (8.3)
Unemployed 4,756 (33.1) 1,813 (45.3) 6,569 (35.6)
) Non- or past smoker 9,538 (71.0) 3,206 (85.0) 12,744 (74.0)
Smoking < 0.001
Current smoker 2,790 (29.0) 416 (15.0) 3,206 (26.0)
Drinki {1 per month 5,568 (39.0) 2,014 (51.1) 7,582 (41.5) ¢ 0.001
POEIEE T S 1 per month 6760 (61.0) 1608 48.9) 8368 (58.5) '
Dong (urban) 9,734 (79.7) 2,934 (81.7) 12,668 (80.1)
Residence 0.101
Eup-Myeon (rural) 2,594 (20.3) 688 (18.3) 3,282 (19.9)

Values are given as weighted mean *+ standard error or unweighted number (weighted percentage). P values were
analyzed using weighted two-sample t-test for continuous variables and Rao-Scott chi-square test for nominal
variables. NCHHF: non-cold hypersensitivity in the hands and feet, CHHF: cold hypersensitivity in the hands and
feet, BMI: body mass index
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Table 2. Relationship between CHHF Status and Subjective Hearing Discomfort and Tinnitus

NCHHF CHHF Total P value
Hearing discomfort
Not uncomfortable 10,630 (89.0) 2,970 (85.5) 13,600 (88.2)
Slightly uncomfortable 1,387 (9.2) 530 (12.0) 1,917 9.8) 0,001
Very uncomfortable 282 (1.6) 117 2.4) 399 (1.7)
Not audible at all 29 (0.2) 5 0.2 34 (0.2)
Tinnitus
Yes 2,561 (19.4) 1,043 (28.1) 3,604 (21.2) ¢ 0.001
Not uncomfortable 1,710 (69.6) 656 (67.2) 2,366 (69.0)
Annoying and distracting 766 (27.5) 348 (29.5) 1114 (28.1) 0.487
Difficult to sleep due to it 85 (2.8 39 (3.3) 124 2.9

Values are given as unweighted number (weighted percentage). P values were calculated using Rao-Scott
chi-square test. NCHHF: non-cold hypersensitivity in the hands and feet, CHHF: cold hypersensitivity in the hands
and feet

Table 3. Hearing Threshold according to CHHF Status

NCHHF CHHF Total P value

0.5 K (dB) 14.33 £0.19 15.00+0.38 14.47+0.19 0.063

1 K (dB) 11.97+0.19 12.48+0.37 12.07+0.19 0.146

2 Wk (dB) 14.21+0.20 14.83+0.38 14.34+0.19 0.112

Right 3 Wk (dB) 17.53+ 0.27 16.87+ 0.46 17.40+0.25 0.164
4 W (dB) 22.28+0.29 19.53+0.46 21.71£0.27 < 0.001

6 Mt (dB) 31.34+0.33 30.04£0.54 31.0710.32 0.015

Mean (dB) 14.51+0.19 14.79+0.37 14.57+£0.19 0.428

0.5 ki (dB) 15.25£0.19 15.80+0.36 15.37£0.19 0.105

1 Kt (dB) 11.41+0.19 11.68+0.36 11.46+0.19 0.441

2 Wk (dB) 14.43+0.21 14.84+0.40 14.5140.20 0.301

Left 3 Kb (dB) 18.37+ 0.26 17.31+0.47 18.15£0.25 0.027
4 W (dB) 22.93+0.29 20.18+0.53 22.35+0.27 < 0.001

6 Mt (dB) 32.76£0.35 31.24£0.60 32.4440.33 0.013

Mean (dB) 14.87+0.19 14.91+0.37 14.87+£0.19 0.909

Unilateral hearing loss 930 (5.9) 289 (6.6) 1219 (6.0) 0.158
Bilateral hearing loss 587 (3.1) 198 (3.8) 785 (3.3) 0.052

Values are given as weighted mean + standard error or unweighted number (weighted percentage). P values were
analyzed using weighted two-sample t-test for continuous variables and Rao-Scott chi-square test for nominal
variables. NCHHF: non-cold hypersensitivity in the hands and feet, CHHF: cold hypersensitivity in the hands and
feet
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22.28, 31.34d, & 22.93, 32.764 Hr} o5t
S p € 0.05).
0.5k, 1ML, 2k Al S0k 0] Hagks 35, ¢
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g g k= Y a]%g S2Y= 24 28
6.6%, 3.8%% HIGEWE 159 5.9%, 3.1%Hch =
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(Table 3).

4. 0|3, 2 W, T et +E545 2ZH|

F24 2d(Model 1), 99, ¥ B4 Zd(Model
2) 2 A%, *éteﬂ_ BMI, 2E |, 1S %, 7MHA
5 A9 &4 25 AFAY B4 2h(Model 3)9]
A $EIT 15 ] Y5 1 tiH] of=gof Hiet
QAL 27} 1.624, 1.535, 1.493H =2 A& &

Table 4. Odds Ratios according to CHHF Status

N

T

HEHp € 0.001). ¥HH, 34 Y 4 =4 ¢
A Al e ROl [OJgt Zjol} TR R] oottt
29 Buzt & 9 Edsll ol tfgt oRuje =
s I350] 27 1.350, 1.402, 1.411802 &9%O
(p €0.001), ol EHsfrtof] gt Q28] HA] Z¥zt
1.602, 1.719, 1.629412 -2Jt &jolE BYHp <
0.001). BHd “#5] S| eh=t¥ ol gt e =Hl=
= 7t ZolE Hox] USItKTable 4).

v. 1

3k

FEYZS 20-30% =9 §HBL 7KL A1,
03 AR He) B AL, elsiol
A

9, 20l 3Tt ofe] 34 U Wdke] Ay
o] SEb s S, 2290l She ARSI

A ol L ol Furel Y Sk B ot 9L
O, A7 ofg AT VIke] HolelE ofg
o) 2ARE e Sk ol & ATolie T

Model 1*
OR (95% CI)

Model 2%
OR (95% CI)

Model 3§
OR (95% CI)

Not uncomfortable 1.0 (Reference)

1.0 (Reference)

1.0 (Reference)

Bilateral hearing loss

, 1.350%" 1.402% 1,417
Hearing Slightly uncomfortable ;155" 545 (1.219 - 1.613) (1.226 - 1.624)

discomfort tortab 1.602*" 1.719% 1.629""
ery uhcomfortable (1.205 - 2.131) (1.288 - 2.294) (1.211 - 2.191)

. 0.685 0.680 0.733
Not audible at all (0.191 - 2.457) (0.196 - 2.359) (0.203 - 2.644)

it 1,624 1.535% 1,493+
(1.451 - 1.819) (1.364 - 1.727) (1.326 - 1.681)

. . 1.127 1.143 1.146
Unilateral hearing loss 0.954 - 1.331) (0.957 - 1.365) (0.958 - 1.371)

1211 1.152 1.084

(0.998 - 1.469)

0.934 - 1.422)

(0.870 - 1.351)

Logistic regression analyses were used for the complex sample. Non-cold hypersensitivity in the hands and feet

group was the reference in all three models.

. unadjusted, i adjusted for age and sex, § adjusted for covariates in Model 2, body mass index, marital
status, education, household income, occupation, smoking, drinking, and residence, OR: odds ratio, CI:
confidence interval, CHHF: cold hypersensitivity in the hands and feet, *x: P < 0.01, ***: P < 0.001
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