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— Abstract —

The Relationship between Cold-Exposure and Hypertension

Tae Won Jang, Yoon Gyu Kim, Dong Young Yoon, Chang Hee Lee",
Young Seoub Hong”, Hae Rim Shin®, Kab Yeul Jung, Joon Youn Kim®

Department of Occupational Medicine, Dong-A University Hospital
Department of Occupational Medicine, College of Medicine, Inje University"”
Department of Occupational Medicine, College of Medicine, Sungkyunkwan University”
Department of Preventive Medicine, College of Medicine, Dong-A University”

Objectives : This study was carried out to suggest preventive methods for hypertension
in cold-exposed workers.

Methods : In 11 refrigeration industries, 68 workers working in refrigerated areas
more than one time per day were selected as the exposed group., and 68 workers not
exposed to cold were selected as the control group. We interviewed the subjects with a
questionnaire covering occupational history, and conducted clinical and laboratory tests
including measurements of blood pressure and core temperature.

Results : The systolic blood pressure in the exposed group(130.0+13.3 mmHg) was sig-
nificantly higher than that recorded in the control group(118.3+12.1 mmHg), as was the
diastolic blood pressure in the exposed group(82.7+8.5 mmHg) versus the control group(77.4
+8.7 mHg). The core temperature in the exposed group(36.1+0.7C) was significantly
lower than that experienced in the control group(36.4+0.5C). In logistic regression analy-
sis, age, cold exposure severity and milk intake were significant variables, with odds
ratios of 5.204(95 % CI 1.440~18.812), 2.674(95 % CI 1.080~6.618), and 0.364(95 % CI
0.141~0.942), respectively.

Conclusions : Our study suggests that cold-exposed workers have higher a higher risk
of hypertension, and that their core temperature is lower. Risk factors affecting hyper—
tension of cold-exposed workers include age, cold exposure severity and milk intake. For
the prevention of hypertension, cold-exposed workers should minimize cold-exposure time
as much as possible.

Key Words : Cold-exposure, Refrigeration, Hypertension
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Table 1. General characteristics in study subjects

Variables Cold exposed group(n=68) Control group(n=68) p-value
Age(years, mean+SD) 36.8+8.8 38.6+9.0 0.1276
Education(years) ~9 18 9
9~12 34 39 0.213
12~ 16 20
Marital status Slngl«_a 15 13 0.617
Married 53 55
Alcohol drinking (1 20 14
(times/week) 1~2 18 30 0.127
3~ 30 24
Smoking(pack-years, mean+SD) 11.2+9.3 11.2+11.0 0.9252
Exercise(times/week) (1 26 27
1~2 27 23 0.836
3~ 15 18
Salt intake Not salty 21 17
Moderate 29 30 0.890
Salty 18 21
Milk intake No 26 25
Sometimes 27 32 0.795
Frequently 15 11
Family history of hypertension
Yes 15 10
No 53 58 0.275
Past history of hypertension
Yes 7 5
No 61 63 0.545
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Table 2. Work-related characteristics in cold exposed group

(Mean=+SD)

Variables Cold exposed group(n=68)
Cold exposure duration(years) 5.6+ 5.6
Cold exposure time per day(hours) 3.1+ 1.8
Cold exposure frequency per day(times) 15.7+13.9
Cold exposure frequency(times)
~10 minutes 9.6+13.8
10~20 minutes 5.0+ 7.3
30~ minutes 1.0+ 1.7
Protective clothes
Always 41
Sometimes 25
No 2
Table 3. Clinical findings in study subjects (Mean=®SD)
Variables Cold exposed group(n=68) Control group(n=68) p-value
Body mass index (kg/m?) 23.4+ 3.1 23.5+ 2.5 0.9519
Systolic blood pressure”(mmHg) 130.0+13.3 118.3+12.1 0.0001
Diastolic blood pressure®(mmHg) 82.7+ 8.5 7.4+ 8.7 0.0002
Hypertension*'
Yes 9 0.025
No 59
Core temperature(¢C)* 36.1+ 0.7 36.4+ 0.5 0.0032
Heart rate(times/minute) 4.1+ 7.5 73.5+ 8.3 0.6131
Cardiac hypertrophy in EKG
Yes 9 0.782
No 59

(* : p-value € 0.05, '
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Table 4. Laboratory findings in study subjects (Mean+SD)
Variables Cold exposed group(n=68) Control group(n=68) p-value
Total cholesterol (mg/dl) 184.7+34.3 184.0+ 29.5 0.5602
Triglyceride(mg/dl) 146.0+75.5 161.3+116.7 0.7119
HDL(mg/dl) 56.9+19.2 51.0+ 16.7 0.1318
LDL(mg/dl) 100.2+37.6 100.1+ 28.8 0.8585
Hemoglobin(g/dl) 14.8+ 1.0 14.6+ 1.0 0.2804
AST(IU/L) 26.5+12.8 23.8+ 7.7 0.3693
ALT(IU/L) 28.5+19.5 27.2+ 13.8 0.7281
-GTP(IU/L) 40.5+49.2 29.8+ 19.7 0.1336

Table 5. Blood pressure according to core temperature in cold exposed group(n=68) (Mean=SD)

) Core temperature(C)
Variables p-value
36.0 ¢ 36.0~36.6 =36.7
Systolic BP(mmHg) 131.9+£13.3 130.3£13.7 127.5+12.9 0.5617
Diastolic BP (nmHg) 84.3+ 8.5 83.4+ 8.9 80.1+ 8.0 0.2484
Hypertension®
Yes 9 7 3 0.127
No 16 16 17
(* : systolic BP=140 mmHg or diastolic BP=90 mnHg)
Yeh} gteleZdtollA mE8sl ExbvF fejeiA B Ar] dst

]_
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¢, WET 36.4+0.5 CE 3=
Al FAH(p<0.05). AsgFe F w1t
E Holx| gofon AA=x A} v 2F= F &
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- EEwolA v w4 vUgtey A B
< A} (Table 4).
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Table 6. Results of univariate logistic regression analysis (n=61)
Variables Odds ratio(95% CI) p-value
Age(> 40 years)* 4.078(1.315~12.653) 0.0150
Cold exposure severity™ 2.713(1.201~ 6.127) 0.0164
Protective clothes 0.645(0.221~ 1.884) 0.4228
Alcohol drinking(>1~2 times/week) 1.818(0.519~ 6.373) 0.3502
Smoking 0.606(0.130~ 2.831) 0.5243
Exercise(>1~2 times/week) 2.100(0.653~ 6.749) 0.2129
Salt intake 0.956(0.305~ 2.996) 0.9383
Milk intake® 0.438(0.199~ 0.965) 0.0406
BMI(>24 kg/nv) 1.786(0.602~ 5.298) 0.2960
Family history of hypertension 1.393(0.405~ 4.789) 0.5990

(* : p€0.05)

Table 7. Results of multivariate logistic regression analysis (n=61)
Variables Odds ratio(95% CI) p-value
Age(> 40 years)* 5.204(1.440~18.812) 0.0119
Cold exposure severity® 2.674(1.080~ 6.618) 0.0335
Exercise 1.411(0.606~ 3.288) 0.4250
Milk intake® 0.364(0.141~ 0.942) 0.0372

(* + p<0.05)
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