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ABSTRACT

This study examined the relationship between vitamin D intake and depression in Korean postmenopausal women. The subjects
included 1,224 Korean postmenopausal women who participated in the National Health and Nutrition Examination Survey in
2022. The subjects were divided into quartiles based on their dietary vitamin D intake. Compared to the highest quartile, those
in the lowest quartile of vitamin D intake tended to have lower education levels, lower household incomes, and poorer health
habits, such as less walking, higher rates of abdominal obesity, elevated blood pressure, and lower HDL cholesterol levels.
Depression prevalence was lower in the highest quartile of vitamin D intake (p<0.05). Higher vitamin D intake correlated with
a lower odds ratio for depression (p for trend <0.01). These findings suggest that vitamin D intake is significantly related to
depression. The promotion of a diet rich in vitamin D may help prevent depression in postmenopausal women.
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Table 1. General characteristics of the subjects according to vitamin D intake
Vitamin D intake”
Variable
Ql (n=306) Q2 (n=306) Q3 (n=306) Q4 (n=306) X’-value”
Vitamin D intake
Absolute intake (ug/day) 0.15+0.01? 0.86+0.02 2.1940.03 6.43+0.29 2225
Relative intake (% of AI)" 1.250.10 7.45+0.17 18.97+0.36 54.38+2.66 2056
Age (year) 66.00+£0.66 63.78+0.59 63.33+0.63 63.75+0.62 -231
Family type
Living alone 72 (16.91)7 57 (14.80) 68 (17.81) 69 (18.53) 1.73
Living with partners 233 (83.09) 249 (85.20) 237 (82.19) 237 (81.47)
Residential area
Metropolitan 110 (41.24) 121 (42.72) 117 (41.67) 127 (43.64) 1124
Urban 79 (34.19) 98 (37.49) 109 (41.68) 109 (41.13)
Rural 116 (24.57) 87 (19.79) 79 (16.68) 70 (15.24)
Household income level
Low 128 (34.59) 101 (26.70) 91 (24.46) 77 (21.89) 14.92"
Mid-low 76 (23.61) 82 (25.53) 82 (24.46) 82 (26.15)
Mid-high 48 (18.84) 62 (24.01) 69 (24.41) 69 (24.86)
High 53 (22.96) 61 (23.76) 63 (26.24) 78 (27.10)
Education level
Element school 168 (46.68) 124 (32.68) 103 (26.48) 92 (24.57) 61.69"
Middle school graduation 48 (16.25) 40 (12.37) 37 ( 9.89) 45 (13.93)
High school graduation 64 (28.43) 88 (34.78) 110 (43.63) 109 (38.96)
College or more 25 ( 8.64) 54 (20.17) 55 (20.00) 60 (22.53)

D Relative intake was calculated as dietary total vitamin D intake (%) of the Al for each age group of the Korean Dietary Reference

intake 2020 refer to 10 pg/day for adults aged 19~64, and 15 pg/day for adults aged >65 yrs.

? Mean+S.D.
1 (%)
9 Quartiles of vitamin D intake.

% x? were estimated by chi-square test in complex sample survey data analysis (* p<0.03,
® p for trend were estimated by using the proc survey regression analysis.

* p<0.001).
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Table 2. Health behavior of the subjects according to vitamin D intake

Vitamin D intake?

Variable
QI (n=306) Q2 (n=306) Q3 (n=306) Q4 (n=306) x>-value”
Smoking status
Yes 8 (2.04)" 8 ( 2.69) 9 (2.95) 12 ( 4.10) 231
No 297 (97.96) 298 (97.31) 296 (97.05) 294 (95.90)
Alcohol drinking status
Yes 75 (26.92) 72 (22.35) 82 (27.67) 80 (25.90) 2.70
No 230 (73.08) 234 (77.65) 223 (72.33) 226 (74.10)
Dietary supplements
Yes 198 (65.33) 249 (83.51) 244 (83.94) 266 (87.69) 5572
No 107 (34.67) 57 (16.49) 61 (16.06) 40 (12.31)
Walking participation
Yes 104 (31.82) 143 (49.99) 154 (49.74) 132 (43.26) 26.24™
No 201 (68.18) 163 (51.01) 151 (50.26) 174 (56.74)

D n (%).
2 Quartiles of vitamin D intake.
9 x* were estimated by chi-square test in complex

sample survey data analysis (" p<0.001.).
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Table 3. Clinical characteristics of the subjects according to vitamin D intake

Vitamin D intake®

Variable x>-value”
Q1 (n=306) Q2 (n=306) Q3 (n=306) Q4 (n=306)
BMI 24.33+0.33" 23.88+0.23 23.81£0.25 24.17+0.24 —-0.42'%
Obesity
Under weight 18 ( 7.31)? 13 ( 3.31) 15 ( 4.85) 18 ( 4.94) 8.29
Normal 177 (58.54) 199 (67.36) 187 (62.22) 187 (62.22)
Obesity 110 (33.55) 94 (29.34) 103 (32.06) 101 (32.84)
Abdominal obesity
Normal 163 (54.70) 193 (64.68) 194 (66.29) 186 (58.92) 10.84"
Abdominal obesity” 143 (45.30) 113 (35.32) 112 (33.71) 120 (41.08)

Blood glucose

Normal 175 (59.41) 177 (61.19) 163 (54.53) 162 (50.26) 9.11
Hyperglycemia® 131 (40.59) 129 (38.81) 143 (45.47) 144 (50.26)

Blood pressure
Normal 189 (66.50) 190 (62.25) 218 (74.08) 200 (65.52) 10.77°
Elevated blood pressure” 117 (33.50) 116 (37.75) 88 (25.92) 106 (34.48)

Triglyceride
Normal 218 (72.71) 231 (76.44) 239 (78.82) 252 (80.85) 6.18
Hypertriglyceridemia® 88 (27.29) 75 (23.56) 67 (21.18) 54 (19.15)

HDL cholesterol
Normal 199 (68.44) 222 (74.28) 240 (80.35) 236 (75.84) 11.59°
Low HDL cholesterol” 107 (31.56) 84 (25.72) 66 (19.65) 70 (24.16)

) MeantS.D.

71 (%).

? Abdominal obesity: Waist circumference>85 cm.

Hyperglycemia: Fasting glucose>100 mg/dL.

% Elevated blood pressure: SHP>130 or DBP>85 mmHg,

9 Hypertriglyceridemia: TG>150 mg/dL.

? Low HDL cholesterol: HDL<50 mg/dL.

® Quartiles of vitamin D intake.

? x* were estimated by chi-square test in complex sample survey data analysis (* p<0.05).
9 p for trend were estimated by using the proc survey regression analysis.
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Fig. 1. Prevalence of depression of the subjects according to vitamin D intake.
D Quartiles of vitamin D intake.
2 x? were estimated by chi-square test in complex sample survey data analysis (* p<0.05).
® HDS: High Depressive Symptoms (PHQ-9(Patient Health Questionnaire-9)>10).
LDS: Low Depressive Symptoms (PHQ-9(Patient Health Questionnaire-9)<10).
Table 4. The odds ratios (95% CIs) for depression according to vitamin D intake
Vitamin D intake”
Q1 (n=306) Q2 (n=306) Q3 (n=306) Q4 (n=306) p for trend”
Model 1% 1.00(Ref) 0.376(0.172—0.822) 0.435(0.201 —0.939) 0.347(0.141—0.852) 0.0346
Model 2° 1.00(Ref) 0.413(0.191—-0.892) 0.484(0.227—1.028) 0.401(0.169—0.950) 0.0636
Model 3 1.00(Ref) 0.383(0.176 —0.836) 0.495(0.230—1.068) 0.386(0.162—0.916) 0.0495

D Significant difference in the mean value compared to inactivity group (reference group) when using the SURVEYLOGISTIC procedure.

? Unadjusted model.

9 Model 1 + Adjustment for age, residential area, household income level, education level.
9 Model 2 + Additional adjustment for dietary supplements, walking participation.

% Quartiles of vitamin D intake.



316 Az} - o]

& &5 A AF=I 0984 w2 AFE EAI(p for
trend<0.001), "= #H7 T o4 ) AF(Motsinger S 5
2012)9l- = BIER] D AFHFo] w2 o] We FHTF ¢
<% ¥ AE(QOL) 47t & AFHE Hol(p for trend
<0.05) BIE}] D] AHG HH7F HA F o9 Azl
Ade g+ AR el Bastqitt B
ERRl Do} &%l
o] Ak} gl WHAg )
= A3 7
(Garcion E & 4

< HEW D 84859 A } Jul BlER] D S5 et
o] 9o (Ganji V 5 2021), HIEF DE H3l=A] Well
M AsEE e %ﬂAl?’h 25 B FEAY N
2 ZolE 213 AL B ArEUS] T2 Al 7

73 AL SISk 9ItK(Snijder MB

o
o
£
oX,
1o,
o
o

2 AFedA] HE & A8 S = vEl D HAHF
ARERl Ol w5l S 2ASH A7 & o34
o] HlElYl D A E ol 25 oy B oA A 7=
A= E vkdstazt siioh & =
I} 2k

1. v D AH7F @ TellA] =2
(p<0.001)T} 2EFF(p<0.05)0] YL, FEAF(p<0.05)
H]-&o] E3iT

2. A7 eQle g Hgl D A4 %b] =2 TYFE
2o BZA| AFE&(p<0.001)T} AAZ
=4k

3. HIEFY D A3 o] @& L5 JHA Tl &
H&l} E-5-8]7H(p<0.05), ©]’dE A (p<0.05), AIHDL =
2B E(p<0.05) H]&o] AiHo g =7 yEhst)

4. ¥R D AFH &o] 7P v 1AHE el Bls) A
o] 71F e AARY TN 1SS H|Eo] B
I(P<0.05), =% WA 7} 0.38681(95% CI, 0.162
~0.916) o2 o2 Ity for trend<0.05).

& A7 23 HIER D AV 52 2YFS AR 9
< ol vl &% A7 B A3E Ho] BHIEW D
HHE Bol &5 555 T E] BolAe Z o= yE
stk kA BlE D HHE S7HA1717] $18ke] HiER D
AR 71 =7 2 AE, 7sE 55 e =9 O#”
g 58 A el adT) wgk HiER D] A
Tl Fol mj-¢ Aol n2 vE] D7} Zstd Alal"%)r

N

FolAlo} Ak Rk
TAE 53 22 AFS 8ote e =e] 2 F s
Ao g Helth tEo] HEgwl D 752 /E F e =
Ql Bt5E AAgE B o] &E S TR JPRE o] F
ojzjof & Zo g HIIth
B ATelA 283 SAgGFARs G Ao,
od 3223} HlER] D o] BRFA| S H-8-ot= tdAE vl
AeHA] &3t7

7) il u]aw G319 $£3 ) Ot
A=

2 ow%sq $ez J&aoﬂ glo] wlElR D 439l
AzaAke HellA oot g Aes welr),
ATE navg z‘z el Lute AN Bl ¢
o So] JZAREAN ool T&

4

REFERENCES

Bertone-Johnson ER, Powers SI, Spangler L, Brunner RL,
Michael YL, Larson JC, Millen AE, Bueche MN,
Salmoirago-Blotcher E, Liu S, Wassertheil-Smoller S,
Ockene JK, Ockene I, Manson JE (2011) Vitamin D intake
from foods and supplements and depressive symptoms in
a diverse population of older women. Am J Clin Nutr
94(4): 1104-1112.

Black LJ, Jacoby P, Allen KL, Trapp GS, Hart PH, Byrne
SM, Mori TA, Beilin LJ, Oddy WH (2014) Low vitamin
D levels are associated with symptoms of depression in
young adult males. Aust N Z J Psychiatry 48(5): 464-471.

Choi HS, Kim KA, Lim CY, Rhee SY, Hwang YC, Kim KM,
Kim KJ, Rhee YM, Lim SK (2011) Low serum vitamin D
is associated with high risk of diabetes in Korean adults.
J Nutr 141(8): 1524-1528.

Choukri MA, Conner TS, Haszard JJ, Harper MJ, Houghton
LA (2018) Effect of vitamin D supplementation on depre-
ssive symptoms and psychological wellbeing in healthy
adult women: A double-blind randomised controlled clini-
cal trial. J Nutr Sci 23(7): e23.

Ganji V, Shi Z, Alshami H, Ajina S, Albakri S, Jasim Z
(2021) Serum 25-hydroxyvitamin D concentrations are
inversely associated with body adiposity measurements but
the association with bone mass is non-linear in postmeno-
pausal women. J Steroid Biochem Mol Biol 212: 105923.

Garcion E, Sindji L, Leblondel G, Brachet P, Darcy F (1999)
1,25-Dihydroxyvitamin D; regulates the synthesis of y-

glutamyl transpeptidase and glutathione levels in rat pri-



34(4): 310~317 (2024)

mary astrocytes. J Neurochem 73(2): 859-866.

Grundy SM, Cleeman JI, Daniels SR, Donato KA, Eckel RH,
Franklin BA, Gordon DJ, Krauss RM, Savage PJ, Smith Jr
SC, Spertus JA, Costa F (2005) Diagnosis and management
of the metabolic syndrome: An American heart associ-
ation/national heart, lung, and blood institute scientific
statement. Circulation 112(17): 2735-2752.

Kim JI (2021) The factors affecting serum vitamin D defici-
ency in Korean women: Using KNHANES 2012. J Digit
Converg 15(10): 357-366.

Korea Centers for Disease Control and Prevention (2023) The
9th Korean National Health and Nutrition Examination
Survey (KNHANES IX-1). https://knhanes.kdca.go.kr (ac-
cessed on 6. 8. 2024).

Korea Centers for Disease Control and Prevention (2024) The
9th Korean National Health and Nutrition Examination
Survey (KNHANES IX-1) Raw Data Usage Guide.
https://knhanes.kdca.go.kr (accessed on 28. 8. 2024).

Korean Society for the Study of Obesity (2022) Clinical
Practice Guidelines for Obesity 2022 (8th). https://general.
kosso.or.kr (accessed on 6. 8. 2024).

Lee SM, Choi HW, Bae WK, Shin EY (2023) The difference
between serum vitamin D level and depressive symptom in
Korean adult women before and after menopause: The 5th
(2010-2012) Korea National Health and Nutrition Exami-
nation Survey. Korean J Health Promot 23(1): 18-27.

MacLaughlin J, Holick MF (1985) Aging decreases the
capacity of human skin to produce vitamin D;. J Clin
Invest 76(4): 1536-1538.

Miyake Y, Tanaka K, Okubo H, Sasaki S, Arakawa M (2015)
Dietary vitamin D intake and prevalence of depressive
symptoms during pregnancy in Japan. Nutrition 31(1):
160-165.

Motsinger S, Lazovich DA, MacLehose RF, Torkelson CJ,
Kim R (2012) Vitamin D intake and mental health-related
quality of life in older women: the Iowa women’s health
study. Maturitas 71(3): 267-273.

= H7 F oAe vle D HF 9} 2% 317

Rhee SJ, Lee HJ, Ahn YM (2020) Serum vitamin D concen-
trations are associated with depressive symptoms in men:
The sixth Korea National Health and Nutrition Examination
Survey 2014. Front Psychiatry 11: 756.

Sarmiento-Rubiano LA, Angarita Ruidiaz JA, Suarez Davila
HF, Suarez Rodriguez A, Rebolledo-Cobos RC, Becerra JE
(2018) Relationship between serum vitamin D levels and
HDL cholesterol
Colombian caribbean. J Nutr Metab 2018: 9638317.

Shin HH, Han MA, Park SM, Joo MH (2017) Relationship
between vitamin D levels and metabolic syndrome in
Korean adults: The 5th Korea National Health and

in postmenopausal women from

Nutrition Examination Survey. Korean Public Health
Research 43(2): 1-10.

Snijder MB, Dam RM, Visser M, Deeg DJH, Dekker JM,
Bouter LM, Seidell JC, Lips P (2005) Adiposity in relation
to vitamin D status and parathyroid hormone levels: A
population-based study in older men and women. J Clin
Endocrinol Metab 90(7): 4119-4123.

Song BM, Kim HC, Rhee YM, Youm YS, Kim CO (2016)
Association between serum 25-hydroxyvitamin D concen-
trations and depressive symptoms in an older Korean
population: A cross-sectional study. J Affect Disord 189:
357-364.

Spitzer RL, Kroenke K, Williams JB (1999) Validation and
utility of a self-report version of PRIME-MD: The PHQ
primary care study. Primary care evaluation of mental
disorders. Patient health questionnaire. JAMA 282(18):
1737-1744.

Sun Q, Shi L, Rimm EB, Giovannucci EL, Hu FB, Manson
JE, Rexrode KM (2011) Vitamin D intake and risk of
cardiovascular disease in US men and women. Am J Clin
Nutr 94(2): 534-542.

Date Received Aug. 14, 2024
Date Revised  Aug. 23, 2024
Date Accepted Aug. 23, 2024



	한국 폐경 후 여성의 비타민 D 섭취와 우울증 - 2022년 국민건강영양조사 자료를 이용하여 -
	ABSTRACT
	서론
	연구방법
	결과 및 고찰
	요약 및 결론
	REFERENCES


