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Abstract

The purpose of this study was to investigate the association between depressive symptoms and dietary inflammatory index(DII)
in Korean postmenopausal women. The subjects consisted of 3,947 Korean postmenopausal women from the National Health
and Nutrition Examination Survey from 2016~2020. Subjects were classified into quartiles of dietary inflammatory index score.
Individuals with high DII scores had poor health habits such as drinking, smoking, lack of physical activity, and skipping meals.
The higher the score of the DII, the higher the PHQ-9 score and the depression odds ratio, which are depressive screening
tools(p for trend <0.01). Among the anti-inflammatory items, DII, MUFA, PUFA, n-3 fatty acids, and n-6 fatty acids increased
the risk of depression as the DII item score increased(p for trend <0.05). As a result of this study, it was found that the dietary
inflammatory index was significantly associated with depressive symptoms. The promotion of a healthy diet with anti-inflammatory

properties may help to prevent depression in postmenopausal women.
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Table 1. General characteristics of the subject groups formed from quartiles of dietary inflammatory index (DII)

Q1 Q2 Q3 Q4 Fevalue *
(7=986) (=988) (n=987) (7=986) /e
DII score -0.430.04 1.78+0.02 3.33+0.02 4.99+0.02 -51.78™
Age(y) 60.76+0.30° 62.24+0.33 64.04+0.36 66.82+0.43 12.62™
Residential area
Metropolitan 453(49.25)° 458(50.31) 437(51.77) 417(47.32) 3520
Urban 335(36.42) 354(37.15) 305(31.37) 319(31.62)
Rural 198(14.34) 176(12.53) 245(16.86) 250(21.06)
Family type
Living alone 135(10.69) 171(12.46) 195(15.13) 283(20.72) 4591
Living with partners 851(89.31) 817(87.54) 792(84.87) 703(79.28)
Education level
Elementary school 257(22.18) 357(30.78) 499(44.71) 637(58.00) 402.48™
Middle school graduation 174(15.54) 177(15.96) 185(20.26) 133(14.11)
High school graduation 324(36.07) 298(35.64) 209(23.02) 152(20.24)
College or more 231(26.21) 156(17.62) 94(12.01) 64( 7.66)
Employed state
Employed 452(45.62) 458(47.00) 442(45.30) 360(38.06) 20.76"
Non-employed 534(54.38) 529(53.00) 545(54.70) 626(61.94)
Household income level
Low 178(15.06) 267(22.49) 335(30.54) 463(41.01) 242.84™
Mid-low 254(24.81) 244(22.41) 267(24.57) 242(25.63)
Mid-high 253(26.30) 224(25.41) 187(21.40) 158(18.78)
High 301(33.82) 253(29.86) 198(23.50) 123(14.59)
Alcohol drinking status
Yes 281(31.42) 294(31.52) 263(28.75) 211(22.50) 26.57"
No 705(68.58) 694(68.48) T24(71.25) 775(77.50)
Smoking status
Yes 24( 2.78) 33( 3.43) 38( 3.70) 48( 5.78) 11.49"
No 962(97.22) 955(96.57) 949(96.30) 938(94.22)
Activity limitations
Yes 83( 8.01) 128(11.20) 146(13.29) 180(16.36) 32.83™
No 898(91.99) 860(88.80) 841(86.71) 806(83.64)
Exercise
Inactivity 504(49.21) 561(54.53) 595(60.22) 672(66.06) 83.01™
Aerobic 67( 631) 60( 5.93) 54( 5.98) 46( 5.70)
Strength 305(32.78) 280(30.18) 278(27.33) 224(24.04)
Combined 109(11.91) 87( 9.36) 57( 6.46) 39( 4.20)
Walking participation
Yes 371(43.27) 365(41.05) 369(42.49) 324(36.12) 2851

No 547(56.73) 553(58.95) 549(57.51) 594(63.88)
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Table 2. Dietary habits of the subject groups formed from quartiles of dietary inflammatory index (DII)

Q1* Q2 Q3 Q4 e
(1=986) (1=988) (1=987) (1=986)
Skipping breakfast
Yes 70( 8.53) * 84(10.54) 115(14.32) 154(18.46) 4837
No 916(91.47) 904(89.46) 872(85.68) 832(81.46)
Skipping lunch
Yes 51( 5.72) 72( 6.80) 97( 9.40) 119(11.13) 27.80""
No 935(94.28) 916(93.20) 890(90.60) 867(88.87)
Skipping dinner
Yes 43( 4.66) 58( 7.19) 72( 8.14) 80( 8.32) 12,67
No 943(95.34) 930(92.91) 915(91.86) 906(91.68)
Eating breakfast together
Yes 560(60.79) 534(60.71) 489(55.25) 421(49.25) 32207
No 343(39.21) 355(39.29) 379(44.75) 425(50.75)
Frequency of eating out
More than once a day 100(11.53) 65( 7.51) 67( 7.14) 41( 4.94) 78.98™"
Less than 6 times/week 193(19.90) 180(19.16) 154(16.61) 100(10.71)
Less than 3 times/week 693(68.57) 743(73.33) 766(76.25) 845(84.36)
Nutrition label cognition status
Yes 749(79.05) 670(70.98) 558(60.61) 421(47.36) 246.49™
No 237(20.95) 318(29.02) 429(39.39) 565(52.64)
Food security level
Food secure 598(61.92) 558(56.60) 494(51.91) 424(42.81) 121.10™
Mildly food insecure 370(36.73) 404(40.85) 459(45.16) 489(49.77)
Moderately/Severely food insecure 17( 1.35) 26( 2.55) 34( 2.93) 73( 742)
* Quartiles of DII total score, ° n(%)
¢ ¥ value were estimated by chi-square test in complex sample survey data analysis('p<0.05 “p<0.001).
A F7kehe A2 JeRithpa000n). W, o) WA ¥ DA Bue) 4T Aol deASF W9} B
oA o’ -74(Haji-Hosseini-Gazestani, Keshavarz, Hosseini- = ZAaslg o A5 gkEe] A9l ol d=
Esfahani, & Ataie-Jafari, 2020)9141= 20|43 AZA|4 Sl Aot S7VERE 3R] askAY fo3Q Ao
o] oA, FAH LA e AH Fo] EkA(p<0.01), O)x] ghoit). of= 2ol PFA|F A 2 954
Sieate, T, g, WIER ¢ Holdfas) AHF 2ol A kAL HAAAL AYAAte) BBl &
< Sk THp<0.05). F= H7E F 49 i A7(Song et al, 7} WG Eo] AFA Alolre] HukAQl Ao] AFFo

202)NHE Aol PFAF S92 Aol frash ulet

7, 571 AFTl A9 Bt w3}, 9% gslE,

S, FAY 5] ThRRoAE Fo12e o]

itk Aol AFAF Aol W A9 3

Aol TS A8 AT AT AT A
7 i Soll whet 2 HolE BT B AN E

% Aol ®r} A1

Zo=Z ®elth
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Table 3. Nutrient and food intakes of the subject groups formed from quartiles of dietary inflammatory index (DII)

Intake of dietary inflammatory Q1* Q2 Q3 Q4 .
index component (1=986) (1=988) (1=987) (1=986) p for trend
Anti-inflammatory components

Nutrients
Fiber (g/d) 34.66£0.46 ° 27.26+0.42 23.3340.33 17.76+0.35 <0001
Monounsaturated fatty acid (g/d) 11.78+0.30 9.55+0.21 9.02+0.25 7.91+0.33 <0001
Polyunsaturated fatty acids (g/d) 13.61+0.24 9.21+0.17 7.09+0.14 5.45+0.17 <0001
n-3 fatty acids (g/d) 2.88+0.08 1.79+0.06 1.19+0.04 0.75+0.04 <0001
n-6 fatty acids (g/d) 10.71£0.21 7.41£0.50 5.89+0.13 4.68+0.15 <0001
Thiamin (mg/d) 1.48+0.02 1.1340.02 0.9440.02 0.70+0.01 <.0001
Riboflavin (mg/d) 1.75+0.02 1.38+0.02 1.13+0.02 0.90+0.02 <.0001
Niacin (mg/d) 12.16+0.21 10.46+0.14 9.67+0.12 8.844+0.16 <.0001
Vitamin B, (mg/d) 0.32+0.01 0.200.01 0.16+0.01 0.12+0.01 <.0001
B-carotene (1&/d) 5180.68+151.76 2821.04+£77.17 1939.47+58.03 1120.92+75.74 <.0001
Vitamin A (RE/d) 577.58+14.53 342.38+8.53 256.32+7.41 156.10+7.76 <0001
Vitamin C (mg/d) 105.28+3.16 65.08+2.44 51.85+2.52 31.61+2.08 <0001
Vitamin D (1&/d) 9.99+0.36 6.41+0.25 4.34+0.19 2.01+0.19 <0001
Vitamin E (mg/d) 18.13+0.34 12.00+0.16 8.64+0.16 6.05+0.19 <0001
Folic acid (¢g/d) 455.45+5.59 331.5143.95 267.48+3.01 199.50+3.98 <0001
Magnesium (mg/d) 295.19+3.68 214.67+2.18 172.70+1.95 135.812.47 <0001
Zinc (mg/d) 8.1240.20 6.02+0.10 5.14+0.10 4.170.17 <0001
Selenium (¢g/d) 82.61£1.99 65.17£1.53 56.51+1.43 46.90+1.65 <.0001

Foods
Pepper (g/d) 0.08+0.01 0.06+0.01 0.05+0.01 0.05+0.01 0.02
Onion (g/d) 33.8542.55 25.78+1.63 19.09+1.38 13.78+1.37 <0001
Garlic (g/d) 5.93+0.24 3.22+0.13 2.58+0.14 1.43+0.06 <0001
Ginger (g/d) 0.35+0.08 0.24+0.04 0.120.02 0.110.04 0.01
Green tea (g/d) 3.53+0.58 1.53+0.58 249+1.88 0.010.00 0.10
Alcohol (g/d) 3.49+1.35 2.44+0.56 5.13+1.68 3.57+0.94 0.61

Pro-inflammatory components
Energy (kald) 2095.34+20.74 1664.26+18.64 1401.80+15.42 1083.24+14.20 <0001
Carbohydrate (g/d) 244.23+2.29 263.11+1.87 271.83+1.91 279.83+1.91 <0001
Protein (g/d) 66.72+0.79 56.11+0.64 50.24+0.53 45.90+0.73 <0001
Total fat (g/d) 38.33+0.77 30.99+0.56 28.46+0.65 25.38+0.85 <.0001
Cholesterol (mg/d) 251.03+7.83 183.15+5.85 154.8345.10 102.22+5.53 <.0001
Saturated fatty acid (g/d) 9.76+0.29 9.44+0.22 9.57+0.27 9.22+0.36 0.42
Trans fatty acid (g/d) 0.32+0.16 0.29+0.01 0.28+0.01 0.28+0.02 0.18
Vitamin By, (1g/d) 5.66+0.29 4.50£0.20 3.68+0.19 2.95+0.20 <0001
Iron (mg/d) 13.07+0.21 10.68+0.18 9.70+0.15 8.27+0.16 <.0001

 Quartiles of DII total score, ® mean+S.E.
¢ Calculated using GLM. Data are adjusted for energy
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2lo]d AFAF Mol w2 AR 8 PHQY F3%
= <Table 4>0l] JERARITE 2lo]d HEA4
9ol 2 2303 AEETRI PHQY AE 1RSI
2217, 2AHE9ITE 2,597, 3AHESIT 2.88%, 4ARESIT 3.37
Aoz 2old HFAF A7 B85 PHQY A4V 371
3= S RATHp for tend <0.01). PHQ9 H<=¢] 0~9%
RS A-E54T, 102778 UAE 1925372
2 ol Aol dFAT B9 -5 veS A
B A7 29302 1AHEIT 3.88%, 4AHERIT 9.77%
2 AT -5 B0l E3THp<0.001). #73
BEA e WAE A
1-(Azarmanesh, Bertone-Johnson, Pearlman, Liu, & Carbone,
2022b)9N M Aol FAEAISF 3] PHQY Hae 2.6
AT A 444 0= 2ol HERAF X'MI:7}‘E:‘—*F§

PHQ-9 A7} Z7181(p for tend <0.001) ¥ A7} FALSH
AAE JERISITh

<Table 5> 2jold AFAF Aol B AHE9] o
&30 WAHE B Aol 925 I PlE 95
ol Y& v F e ASFE, 7HEEHE, 7Y,
&, T8, T A3, SIS AR, AAEE o5
AR B3 Model 32] 749 2l0)A4 ‘I'—%Xl* A7t 7V
W2 AHESIE] gl 2ol EFAF AT M w2
AR TNA -2 xR 7L 1.1940(95% CI, 0.74-1.92)
o)H o2 =THp for trend <0.05). B F vl 42 Tl
© 7 &= AF(Azarmanesh et al., 2022b)Sl A = 2lo]A F=
A4 ak9)oll Bl AlolA] 925 w7} 22181(95%
Cl, 1.1-43) o8 22 =9k for trend <0.05), Azarmanesh
9)(2022a)0] ATFAAME Aol WBAIF 9IS 25
)7} 3380(95% CI, 1.9-5.8)E =HTHp for trend <0.01).

<Figure 1> 2lo]d QEAT & EA4S Tty ¢

.|_.

Table 4. PHQ-9 score and depression symptoms of the subject groups formed from quartiles of dietary inflammatory

index (DII)
Q1 Q3 Q4 p for trend “
(=986) (n=988) (n=987) (n=986) I
PHQ-9 score 2.21£0.11 2.59+0.14 2.88+0.16 3.3740.17 0.01
Depressive Low ° 943(96.12) 941(95.58) 910(91.94) 879(90.23) 42.98™
symptoms High © 43( 3.88) 47( 442) 77( 8.06) 107( 9.77)

* Quartiles of DII total score

® PHQ-9(Patient Health Questionnaire-9) < 10
¢ PHQ-9(Patient Health Questionnaire-9) > 10
4 Calculated using GLM

¢ ¥ were estimated by chi-square test in complex sample survey data analysis(""p<0.001).

Table 5. Estimated odds ratios for the association of dietary inflammatory index quartiles and risk of depression

(ng9186) (1=988) (n=%387) (ng:;s) p for trend /
Model 1 ° 1.00 L150.69-191F  218(142-332)  2.69(1.79-4.04) <0001
Model 2 © 1.00 LO4061-1.74)  171(1.09269)  1.77(1.16-2.70) 0.01
Model 3 ¢ 1.00 0.68(038-121)  148090-244)  1.19(0.74-1.92) 0.04

® Quartiles of DII total score
® Unadjusted model
¢ Model 1 + Adjustment for education, family type, house income

4 Model 2 + Additional adjustment for smoking, alcohol intake, subjective health status, activity limitations, exercise

¢ Odds Ratio, 95% CI (Confidence Interval)
T Calculated using the Logistic Regression model
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Figure 1. Estimated odds ratios for the association of dietary inflammatory index components quartiles and risk of depression
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