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Relationship of vitamin D status and obesity index in Korean women
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ZResearch Institute for Human Ecology, Chonnam National University, Gwangju 61186, Korea

ABSTRACT

Purpose: Vitamin D status is associated with several chronic diseases related to obesity, In this study, we evaluate the
nutritional status of vitamin D and its relation to obesity indices in Korean women, Methods: A total of 156 healthy women
participated, Vitamin D status (serum 25—OH-vitamin D5 level) and obesity indices (body mass index, body fat mass, waist—
hip ratio, and body fat percentage etc.) and serum lipid profiles and serum adipokine (leptin and adiponectin) levels were
analyzed, Results: The 25(0H)D; level showed an extremely skewed distribution from 4.1 ng/ml to 24.4 ng/ml and mean
25(0H)D4 level was 9.0 = 4.0 ng/ml. With cut—off level for vitamin D deficiency ({ 12.0 ng/ml), insufficiency (12-19.9 ng/ml)
and sufficiency (= 20 ng/ml), 77.6%, 19.2%, and 3.2% of subjects showed vitamin D deficiency, insufficiency, and
sufficiency status, respectively. The 25(0H)D; level showed positive correlation with weight (r = 0.2461, p ¢ 0.01), body
mass index (r = 0.2913, p ¢ 0.001), body fat contents (r = 0,1691, p ¢ 0.05), fat free mass (r = 0.2330, p ¢ 0.01), and waist
hip ratio (r = 0.1749, p { 0.05) after adjusted by age. The 25(0H)D5 level showed no significant correlation with serum lipid
profiles and adipokine levels, Conclusion: Most subjects (76.6%) in this study, who had a vitamin D deficient status and
serum 25(0OH)D5 level, showed positive correlation with several obesity indices, however further research based on a large

Korean population is needed to confirm the relationship,
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HIER DO} QP BE €% 25(0H)D; &5 &
sl s, @3 25(0H)D; %7t 20~100 ng/ml
(50~250 nmol/L)®] 9L o, FHds =S Hig
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& T}A] 12 ng/ml (30 nmol/L) ©|3}Y 73-$- vlell D 2R
(deficiency) 2 12 ng/ml (30 nmol/L)2} 20 ng/ml (50 nmol/
ml) Ato]d W& HjElT] D B85 (insufficiency) 2
Far Yok S AR AZIFNME 10 ng/ml 03191 7
$E Agoz Hoshar Jor? e ofF ARrE
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Table 1. Anthropometric and biochemical characteristics of the

subjects
Mean + SD (Range)
(n=156)
Age (years) 39.6 £ 10.7 (20.0~59.7)")
20~29 37(23.7)?
30~39 23(14.7)
40~ 49 67 (42.9)
250 29 (28.6)
Height (cm) 158.7 + 53(1452~171.9)
Weight (kg) 57.6 * 6.4 (42.8~ 74.5)

Body masss index (kg/m?)
Normal (£22.9)
Overweight (23.0 ~ 24.9)
Obese (225.0)

Total body fat (kg)

Percent body fat (%)

Fat free mass (kg)

Waist hip ratio

Total cholesterol (mg/dl)

Triglyceride (mg/dl)

HDL-cholesterol (mg/dl)

229 £ 2.3(180~ 29.8)
83(53.2)
42(269)
31(199)

180 + 4.2(9.6~280)
30.9 + 50(18.6~42.4)
39.6 £ 3.7 (31.4~49.4)
0.87 + 0.06 (0.71 ~0.97)
180.7 + 30.7 (103~ 291)
85.8 + 45.4 (25~ 327)

556+ 11.8(32~87)

Dyslipidemia

Hypercholesterlemia (=240 mg/dl) 7 (4.5)

Hypertriglyceridemia (= 200 mg/dl) 2(1.3)

HypoHDL-cholesterolemia (< 40 mg/dl) 12(7.7)
Leptin (ng/ml) 9.5+ 4.6(2.6~27.4)
Adiponectin (ng/ml) 7.994.0 £ 3,708.2 (1,493 ~20,09¢)
Drinking

Yes 59 (37.8)

No 97 (62.2)
Exercise

Sedentary 79 (51.7)

Mild activity 56 (35.9)

Moderate activity 21(13.9)
Menopause

Post (Yes) 21 (13.5)

Pre (No) 135(86.5)
QOutdoor activity time (min/day) 56.1+£38.7

1) Values are mean * SD (range).  2) Values are n (%).

2 39.6 + 1074190, ARE 42 2000 23.7%,
30tH 14.7%, 400H 42.9% 2 50tH 28.6%= 4007} 7% 2
it AT tidREe] Al Alse 22 et 1587 +
53 cmé} 57.6 £ 6.4 kg oH, ADHAGTE H 229 +
2.3 kg/m?|3ict. them|wkels|e] 7)Eo] whE AF el
o] B A4 53.2% (839), FAI= 26.9% (427) L 1]
T 19.9% (19%)1 Atk A=A BA71= S43 AR
< 9t 181 £ 42 keollar, AAEEL Bt 313 +
5.5%01om, AA LS Bt 39.6 + 3.7 kgolUtt. 3
g ol = S-S Hit 0.87 +0.060]0t}. 31 EF =
Y 2EE S5 G 180.7  30.7 mg/dl, AL %

Table 2. Vitamin D status of the subjects

Variables Value
25(OH)D; (ng/ml) 9.7 £4.0 (4.1 ~24.4)"

102 5.30

25t 6.35

50t 9.05

75t 11.75

90'™ 15.10

Vitamin D status®)

Deficiency (< 12.0 ng/ml) 121 (77.6)4

Insufficiency (12~ 19.9 ng/ml) 30(19.2)

Sufficiency (=20 ng/ml) 5(3.2)
1) Values are mean * SD (range).  2) Percentile value  3) Defi-
ciency standard level by Institute of Medicine (IOM)  4) Values
aren (%).
T BT 85.8 + 45.4 mg/dl 2 HDL S¥|2H1E FEE
55.6 £ 11.8 mg/dle].or, o dx|AEF9] 79 1Ze

ZHEES 4.5% (79), 2FAANES 1.3% 29) 2 A
HDLEH 2HZ8Z 7.7% (129)0] At} o}t E7}212] 7
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T 1~28] S5 ok 2102 AL, 62.2%7t 13
nRke 2 A9l FFE 3R] Al AANeH, F 33] o]t
AR itk &5 A=e] A9 oAk 51.7%7F Hl
Ao At AT AL T 13.5% 1E )7} 178 $ )
o|ATt. AT tldAre] dZAIE S F 56.1 + 38.7
min/day°] O™, 16A13E] 18A]71R]9] Aej&E AJ7to]
17.7 + 12.6 min/day= 315 5 7178 =431, 10415 124]
72 2] A9)%E AJ7ko] 9.0 + 5.0 min/dayZ ¢ F 71
wkoktt.

% 25(0H)D; 55 4.194 24.4 ng/mle] ¥

A= 7T AL, F99A] (501 percentiley= 9.05 ng/ml

Aom, Hi FEE 9.7 + 4.0 ng/mlo] AT} IOMe] #3

71z w2 HIER] D JEIEHIS] BEE B W, 77.6%

(12198 AEeIAAL, 19.2% (308 V't Eo/de]e]
RO, 3.2% (SHYt T3 E el skt

Udtd E40j| w2 HIEI D SE2| XI0]

Areh el duka 5S4l mE vlER D F== Fig
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Fig. 1. Serum 25(OH) D3 levels by general characteristics. Symbol with different superscripts are significantly different by ANOVA with post
hoc test of Scheffe's method (p < 0.05).

Table 3. Correlation of serum 25(OH) D5 levels with anthrophometric and biochemical parameters

Corre!o.fion P Partial cpr.relolf)ion P

coefficient coefficient
Age (yr) -0.3593 0.000 - -
Height (cm) 0.1223 NS -0.0209 NS
Weight (kg) 0.2198 0.0058 0.2461 0.0020
Body mass index (kg/m?) 0.1573 0.0500 0.2913 0.0002
Total body fat (kg) 0.0984 NS 0.1691 0.0354
Body fat percent (%) 0.105 NS 0.0794 NS
Fat free mass (kg) 0.2636 0.0009 0.2330 0.0035
Waist hip ratio -0.2204 0.0057 0.1749 0.0295
Total cholesterol (mg/dl) -0.1661 0.0383 -0.0067 NS
Triglyceride (mg/dl) -0.1434 NS 0.0031 NS
HDL-cholesterol (mg/dl) -0.0842 NS 0.0278 NS
Leptin (ng/ml) -0.0058 NS 0.0121 NS
Adiponectin (hg/ml) -0.0953 NS -0.0178 NS

1) Adjusted for age
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