w
B

g & % 2 ek 39(7) 1 649~660, 2006

A FHAA AR A A AL EA
25—Hydroxyvitamin DAFefjol] -3+

;)
QAIsk o) A el AFAAHEN, 0

Serum 25-Hydroxyvitamin D Status in Wintertime in Premenopausal Working Women

Lim, Hwa-Jae™®

- Kim, Jung-In""

Department of Food and Nutrition,* Research Institute of Life Sciences, Dong-eui University, Busan 614 -714, Korea
School of Food and Life Science,** Biohealth Product Research Center, Food Science Institute, Inje University,
607 Obang-dong, Gimhae 621-749, Korea

ABSTRACT

This study was performed to estimate serum 25-hydroxyvitamin D (25-OHD) level in wintertime and to evaluate the
relationship between serum 25-OHD level and associated factors in 50 premenopausal working women aged 30— 49 y
in Busan. The serum 25-OHD level was measured by radioimmunoassay. Data for physiological characteristics,
lifestyle factors, physical activity and nutrient intake was assessed by questionnaire including information about outdoor
activity time, daily activity diary and 24hr recall method. The mean vitamin D intake was 4.24 ug, which corresponded
to 84.9% of the Korean RDA. The mean level of serum 25-OHD was 25.7 ng/mL. Vitamin D deficiency (25-OHD <7
nmol/L) and toxicity (25-OHD = 75 nmol/L) were not found in the subjects. However, the prevalence of vitamin D
insufficiency (25-OHD < 15 nmol/L) and hypovitaminosis D (25-OHD < 30 nmol/L) were 12% and 60% respectively.
The serum 25-OHD level showed positive significant correlations with the duration of outdoor activity per weekdays (p
<0.05). Our findings suggest that hypovitaminosis D was common in the subjects in wintertime. So nutritional education
for increasing outdoor activities is needed for premenopausal working women to increase vitamin D status in wintertime.

(Korean J Nutrition 39(7): 649 ~660, 2006)
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Table 1. General characteristics of subjects

Characteristics Criteria No (%)
Age (yrs) 30-39 37 (74
40— 49 13 ( 26)
Marital status Married 46 ( 92)
Unmarried 4( 8
Education level High school 14 ( 28)
Junior college 33 ( 66)
College 3( 6
Family income 100 10 2
(10,000 won per month) 101 - 200 10 ( 20)
201 - 300 25 ( 50}
301 - 500 12 ( 24)
501 < 2( 4
Reguiarity of menstruation Regular 38 ( 76
Irregular 12 ( 24)
History of bone fracture Yes 7 (14)
No 43 ( 86)
Smoking Yes 102
No 49 ( 98)
Alcohol drinking Yes 17 ( 34)
No 33 ( 66)
Taking supplements Yes 1 (22
No 39 (78
Taking oral contraceptive or Yes 0C O
Hormone replacement therapy No 50 (100)
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Table 2. Physiclogical characteristics and anthropometric data of subjects

Age group Total
30~ 39%yr (n = 37) 40— 49yr (n = 13) (n = 50)
Mean *= SD Mean + SD Mean = SD
Age (yrs) 35.27 + 2.46 4408 £ 296 37.56 + 4.67
Age at menarch (yrs) 14.69 £ 1.47 14.85 + 1.34 14.74 £ 1.43
Menstrual cycle (days) ™™ 31.65 + 6.56 27.70 £ 1.77 30.68 * 5.99
No. of children 1.90 = 0.55 2.08 + 0.67 1.95 + 0.58
Height (cm) 157.16 + 5.17 158.93 + 5.35 157.61 = 522
Weight (k)™ 52,08 + 5.72 57.72 + 8.39 53.55 + 6.90
Bmi” 21.07 £ 213 22.88 + 3.38 21.54 £ 2.60
W/H ratio? 0.76 + 0.04 0.78 = 0.04 0.77 £ 0.04
Fat (%) 21.32 + 3.68 24,37 + 7.08 22,11 + 4.90
Fat (kg) 11,15 + 2.24 14,42 + 6.16 12.00 * 3.88
LBM (k@) 40.87 + 4.78 43.26 = 4,56 41.49 + 479
Age (yrs) 3527 + 2.46 44.08 + 2.96 37.56 * 4.67
Age at menarch (yrs) 14,69 + 1.47 14,85 + 1.34 1474 +1.43

"BMI = weight (kg)/height’ (m?)

?W/H ratic = waist/hip ratio

Mean menstrual cycle and weight are significantly different between thirties and forties age groups (++: p <0.01)



Table 3. Mean daily nutrient intake of subjects in wintertime

HESEBEEEE 397  649~660, 2006 /653

Age group Total
. 30~ 39yr (n = 37) 40— 49 (n = 13) (h = 50)
Nutrient Mean = SD Mean = SD Mean = SD

Energy (kcal) 1627.50 + 307.64 ( 81.4)°
63.66 + 15.14 (115.8)
40.89 = 1541

249.77 = 45.69
507.39 + 172.68 ( 72.5)

962.35 + 213.33 (137.5)

Protein (g)

Fat (@)
Carbohydrate (@)
Calcium (mg)
Phosphorus (mg)

1515.80 = 330.96 ( 75.8)

1598.43 + 314.34 ( 79.9)
6244 = 1474 (113.5)
39.88 £ 14.50

24656 = 47.38
499.56 + 1756.63 ( 71.4)
952,03 = 214.24 (136.0)

58.95 £ 13.49 (107.2)
37.02+ 11.58
23742 = 52.75
477.28 + 189,14 ( 68.2)
922.68 = 222.76 (131.8)

Vitamin D (ug) 439 £ 3.67 ( 87.8) 382+ 352 (765 424 £ 3.60( 849
¥ Percent of Korean Recommended Dietary Allowance, 7th ed
Table 4. Distribution of subjects by vitamin D intake level as percentage of Korean RDA" in wintertime
Age group Total
30—~ 3%9yr (n = 37) 40-49yr (n=13) (n =50
N (%) N (%) N (%)
% RDA<75% 20 ( 84.D) 8 ( 61.5) 28 ( 56.0)
75% < % RDA <125% 7 (189 10 7.7) 8 ( 16.0)
125 % < % RDA 10 ( 27.0) 4 ( 30.8) 14 ( 28.0)
Total 37 (100.0) 13 (100.0) 50 (100.0)

" Korean Recommended Dietary Allowance, 7th ed
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Table 5. Mean daily physical activity hours, energy expenditure, and hours of cutdoor activity in wintertime

Age group Total
30 = 39yr (n=37) 40— 49yr (n =13) (h =80)
Mean = SD Mean = SD Mean £ SD
Daily physical activity hours

Sleeping hours 735+ 0.83 726 = 1.04 733+ 088
Office work hours 7.74 = 1.57 793+ 065 779 £ 1.38
House work hours 283+ 1.58 297 £ 1.3 286 146
Exercise hours 007 £ 020 010+ 0.9 007+ 020
MA hours” 583+ 1.65 592+ 1.81 585+ 1.67
PAC? 150+ 0.0 149 £ 0.21 150+ 013
REE>™ 1289.60 + 87.08 1377.50 + 128.55 1312.43 + 10653
DEE? 1932.30 * 187.69 2058.60 + 445.33 1965.14 + 278.54

Hours of outdoor activity

Per weekdays (min) 182.16 £ 90.69
Per weekend (min) 102.70 + 58.44
Per week (min)* 284.86 + 115.60

238.46 £ 97.69 196.80 + 94.88
132.31 = 81.87 11040 = 65.74
370.77 £118.55 307.20 £ 121.28

" MA: Miscellaneous activity hours

?PAC: Physical activity coefficient

" REE (Resting energy expenditure) = (15.2 % body weight) + 499: 30 — 49 years old women
¥ DEE (Dally energy expenditure) = REE X physical activity coefficient
Mean resting energy expenditure and hours of outdoor activity per week are significantly different between thirties and forties age

groups (*p<0.05, *p<0.01)
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Table é. Serum levels of 25-hydroxyvitamin D, calcium and phosphorus in wintertime

Age group Total
30—~ 3%9yr (n = 37) 40 - 49yr (n = 13) (n=50)
Mean = SD Mean + SD Mean *= SD
25-hydroxyvitamin D (ng/mL) 251 =85 27.6 £ 122 257 £95
Calcium (mg/dL) 9205 90= 04 9204
Phosphorus (mg/dL) 36+04 33+ 05 35+ 04
Table 7. Distribution of serum 25-hydroxyvitamin D(25-OHD)level in subjects in wintertime
Age group Total

Serum 25-OHD (ng/mL) 0= 3?}’((02’)\ =3 - A?\jyr(;:; - (r|11=(‘7§)(j)

<10 10 27 0( 00 10 20

10< <20 10 ( 27.00 3 (231 13 ( 26.0)

20< <30 17 ( 46.0) 6 ( 46.2) 23 ( 46.0)

30< €40 8 ( 21.6) 10 7.7 (18.0)

40< <80 10 27 2(154) 3( 60

50< 0C 00 10 7.7 10 20

Total 37 (100.0) 13 (100.1) 50 (100.0)
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Table 8. Assessrent of vitamin D status by serum 25-hydroxyvitamin D (25-OHD) concentrations in wintertime

Age group Total
Vitamin D status Sert:;r;/Qi—SHD 30— Silyr(c;]r; =37) 40 Azyr(;)r)\ =13) (rlllf(og])
Deficiency <7 0 0.0 0o( 00 o( 0
Insufficiency 7< <15 4(108) 2 (154 6 (12.0)
Hypovitaminosis 156 < <30 23 ( 62.2) 7 ( 53.8) 30 ( 60.0)
Sufficiency 30 < <75 10 ( 27.0) 4 ( 30.8) 14 ( 28.0)
Toxicity 75 < 0( 00 0 00 c( 0O
Total 37 (100.0) 13 (100.0) 50 (100.0)




Table 9. Serum levels of 25-hydroxyvitamin D according to re-
gularity of menstruation, history of bone fracture, alcohol drinking
and taking supplements in winterfime

Mean = SD

Menstruation

Regular (n = 38) 2737 = 9.69"

frregular (n = 12) 20.49 = 7.09
History of bone fracture

Yes (n=7) 21.81 £ 11.48

No (n = 43) 26.36 = 919
Alcohol drinking

Yes (n = 17) 24.99 + 12.60

No (n = 33) 26,10+ 7.72
supplements

Yes(n=11) 29.53 £ 13.05

No (n = 39) 24.65 = 8.19

Mean serum 25-hydroxyvitamin D level is significantly different
netween regular and iregular menstruation groups ¢«  <0.05)
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Table 10. Correlation coefficients between serum 25-hydroxyvi-
tamin D and the results of physiclogical characteristics, anthro-
pometric data, daily physical activity hours, energy expendi-
fure, and hours of outdoor activity per week in wintertime

Variables Serum 25-hydroxyvitamin D

Age 0.081
Age at menarch -0.131
Menstrual cycle 0.002
No. of children 0.219
Height —0.247
Weight 0.041
BMmI" 0.184
W/H ratio” 0.118
Fat (%) 0.037
Fat (kg) 0.061
LBM (kg) 0.016
Sleeping hours -0.019
Office work hours -Q.017
House work hours -0.096
Exercise hours 0.130
MA hours” 0.085
pPACY -0.016
REE” 0.046
DEE” 0.037
Hours of outdoor activity

Per weekdays (min) 0.320"

Per weekend (min) 0.020

Per week (min) 0.261

”BMI weight (kg) /height’ (m?), W/H ratio = waist/hip ratio
“MA: Miscellaneous activity hours
"PAC: Physical activity coefficient

“REE (Resting energy expenditure)

499: 30 — 49 years old women

“DEE (Daily energy expenditure) = REE % physical activity coef-

ficient

* p<0.05

= (152 X body weight) +

Table 11. Correlation coefficients between serum 25-hydroxyvi-
tamin D and the results of serum levels of calcium and phos-
phorus and nutrient intake in wintertime

Variables Serum 25-hydroxyvitamin D
Serum calcium 0.014
Serum phosphorus —0.348>
Energy intake 0.130
Protein intake 0.134
Fat intake 0.042
Carbohydrate intake 0.130
Calcium intake 0.172
Phosphorus intake 0.110
Vitamin D intake 0.124

* £<0.06

JokA 9 vitamin D AEH =

32

9=y ¥4 25—

(OH) D4 7b] PAE AT 29 ook U vitamin
D] ML 8% 25— (OMDFEH fFole JHdAE
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