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Atherogenic index of plasma and its
association with food group intake in
Korean adults: based on the baseline
data of KOGES-HEXA study
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ABSTRACT

Purpose: The atherogenic index of plasma (AIP) is gaining recognition as a superior predictor
of coronary artery disease. This study examined the relationship between the AIP and the
intake of various food groups in Korean adults, using the baseline data from the Korean
Genome and Epidemiology Study-The Health Examinees (KoGES-HEXA) study.

Methods: This study included 133,381 adults (46,288 men, 87,093 women) who completed
the nutrition survey and biochemical tests of the KoGES-HEXA study. The AIP was calculated
as the log (triglycerides/high-density lipoprotein-cholesterol) and was divided into quintiles
according to sex for further analysis. Data on food group intake were obtained using the
semi-quantitative food frequency questionnaire, and daily food group intake (g/d) was
evaluated for each individual. The association between the food group intake and the AIP was
examined using the linear regression analysis after adjusting for the confounding variables.
Results: In this study population, there was a positive correlation between energy intake and
the AIP in men whereas an inverse assocation was shown in women (p < 0.001). In women, a
rise in the AIP significantly correlated with an increased percentage of energy intake derived
from carbohydrates but decreased percentages of energy from protein and fat (p < 0.001).

In men and women, the consumption of grains and kimchi/pickles increased as the AIP

rose, while the intake of legumes, nuts, meat and its products, eggs, fish, and milk and dairy
products decreased. Among men, individuals in the highest AIP group showed higher intake
of wheat products than those in the lowest group of the AIP. In women, the AIP was inversely
correlated with potatoes and beverages consumption.
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Conclusion: This study highlights the importance of a balanced diet, including various
protein sources, milk and dairy products, legumes, and nuts, for preventing cardiovascular
diseases. Further research into sex-specific dietary patterns is essential for tailoring
appropriate dietary recommendations.

Keywords: cardiovascular diseases; food intake; Korea; diet
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lipoprotein (HDL)-S2|AH S} 22 ©d & 2|34 512]-gF ol v7F Adag
2] o & A E= ARRET [3,4]. LY FZolle SR HDL-Z 2| AHES] H,
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AR oyt 2 2l E 9ot tfEA Q1 AJAFQH © 2 = Dietary Approaches to Stop
Hypertension (DASH)2} A 55 4] AlAofjEio] A|A| =] 1L @It DASHE= T, A4, T,
A A0 SR 2 AAE A28 7189 AHE 771, 7He 5, 9 R

11]. A1 534 AALHE 23k o] 9F FAFSHA] 24 9

K

I HHES Fol RS AR | !
FAF, EIF AR, 220U HHE FHHOR P25, FEAEY B2 870
S AT [12]. F ALY BE ET2 ANF, A D BATO| HHE Z25T,
22 FFUFER) HHE ATsHE B 7HA 0], of2] ASo)A o] 2 Al A o]
AR TR ool FHHA TS 7HA Lok Aot B QI [1345).
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KOGES-HEXA study data
n =173,195 (men, n = 59,258; women, n = 113,937)

—+ Excluded due to missing data on FFQ (n = 3,064)

Participants who completed the FFQ
n =170,131 (men, n = 58,292; women, n = 111,839)

Excluded due to daily energy intake < 500 kcal or > 5,000 kcal
(n=834)

Participants who had normal range in energy intake
n =169,297 (men, n = 58,076; women, n = 111,221)

Excluded due to missing data regarding the following
variables (n = 35,916)

- Anthropometric (n = 2,562)

» - Education, occupation, or household income (n = 26,105)
- Drinking, smoking, or physical activity (n = 555)

- Biochemical measurements (n = 6,547)

- Disease conditions (n = 147)

Participants who completed data
n =133,381 (men, n = 46,288; women, n = 87,093)

Fig. 1. Flowchart for selection of study participants.
KOoGES-HEXA, Korean Genome and Epidemiology Study-The Health Examinees; FFQ, food frequency questionnaire.
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AIP 5220 HE A3 CHAX}e| UMY £
T A ARS] AP 5E-9f ol mhE AREE] 5732 Table 10]] A AT H/d o) Hat A
2 53.94], o1/d 9] P AF2 5254 F/d Q] B9 AIP7F =2 AFL,E Ago] I
o, o449 A= A7t 52 IE LS AP0l %A (p <0.001). HA A A7} 52>
IF2 2 AE00 HIsl = olshe] vl &3} 7ht 45 < 2007H o] H]Eo] Weron, A
Table 1. General characteristics of the study participants by quintiles of AIP
Characteristics Quintiles (Q) of AIP Total p-value?
Q1 Q2 Q3 Q4 Q5
Men
Number 9,253 9,263 9,248 9,267 9,257 46,288
Age (yrs) 54.71+8.93  54.24+8.79  54.10+8.68  53.61+8.68  52.89+8.45  53.91+8.73 <0.001
Education level <0.001
< Middle school 984 (10.6) 915 (9.9) 847 (9.2) 853 (9.2) 803 (8.7) 4,402 (9.5)
< High school 4,879 (52.7) 4,781 (51.6) 4,892 (52.9) 4,806 (51.9) 5,014 (54.2)  24,372(52.7)
> College 3,390 (36.6) 3,567 (38.5) 3,509 (37.9) 3,608 (38.9) 3,440 (37.2) 17,514 (37.8)
Household income (KRW/month) <0.001
< 2,000,000 2,859(30.9)  2,590(28.0)  2,495(27.0)  2,501(27.0)  2,414(26.1) 12,859 (27.8)
< 4,000,000 3,994 (43.2) 4,002 (43.2) 4,119 (44.5) 4,124 (44.5) 4,944 (45.8) 20,483 (44.3)
> 4,000,000 2,400 (25.9) 2,671 (28.8) 2,634 (28.5) 2,642 (28.5) 9,599 (28.1) 12,946 (28.0)
Smoking <0.001
No 3,085 (33.3) 2,745 (29.6) 92,532 (27.4) 2,393 (25.8) 2,065 (22.3) 12,820 (27.7)
Past 3,970 (42.9) 3,961 (42.8) 3,841 (41.5) 3,727 (40.2) 3,525(38.1) 19,024 (41.1)
Current 2,198 (23.8) 2,557 (27.6) 2,875 (31.1) 3,147 (34.0) 3,667 (39.6) 14,444 (31.2)
Drinking 0.151
No 1,838 (19.9) 1,883 (20.3) 1,902 (20.6) 1,856 (20.0) 1,774 (19.2) 9,253 (20.0)
Past 695 (7.5) 669 (7.2) 691 (7.5) 626 (6.8) 686 (7.4) 3,367 (7.3)
Current 6,720 (72.6) 6,711 (72.4) 6,655 (72.0) 6,785 (73.2) 6,797 (73.4) 33,668 (72.7)
Physical activity <0.001
No 3,540 (38.3) 3,826 (41.3) 3,889 (42.1) 4,138 (44.7) 4,406 (47.6) 19,799 (42.8)
Yes 5,713 (61.7) 5,437 (58.7) 5,359 (57.9) 5,129 (55.3) 4,851 (52.4) 26,489 (57.2)
Women
Number 17,215 17,608 17,429 17,413 17,428 87,093
Age (yrs) 49.67 +7.37 51.17+7.73 52.62 +7.95 53.79 = 7.87 55.06 +7.85 52.47 +7.99 <0.001
Education level <0.001
< Middle school 2,047 (11.9) 2,807 (15.9) 3,456 (19.8) 3,989 (22.9) 4,834(27.7) 17,133 (19.7)
< High school 10,493 (61.0) 10,823 (61.5) 10,656 (61.1) 10,490 (60.2) 10,281 (59.0) 52,743 (60.6)
> College 4,675 (27.2) 3,978 (22.6) 3,317 (19.0) 2,934 (16.8) 2,313 (13.3) 17,217 (19.8)
Household income (KRW/month) <0.001
< 2,000,000 4,489 (26.1) 5,491 (30.8) 6,092 (35.0) 6,699 (38.5) 7,562 (43.4) 30,263 (34.7)
< 4,000,000 7,675 (44.6) 7,637 (43.4) 7,377 (42.3) 7,082 (40.7) 6,760 (38.8) 36,531 (41.9)
> 4,000,000 5,051 (29.3) 4,550 (25.8) 3,960 (22.7) 3,632 (20.9) 3,106 (17.8) 20,299 (23.3)
Smoking <0.001
No 16,683 (96.9) 17,021 (96.7) 16,813 (96.5) 16,747 (96.2) 16,711 (95.9) 83,975 (96.4)
Past 209 (1.2) 299 (1.3) 198 (1.1) 237 (1.4) 230 (1.3) 1,103 (1.3)
Current 323 (1.9) 358 (2.0) 418 (2.4) 499 (2.5) 487 (2.8) 2,015 (2.3)
Drinking <0.001
No 10,056 (58.4) 11,139 (63.3) 11,625 (66.7) 12,195(70.0) 12,640(72.5) 57,655 (66.2)
Past 310 (1.8) 316 (1.8) 351 (2.0) 355 (2.0) 379 (2.2) 1,711 (2.0)
Current 6,849 (39.8) 6,153 (34.9) 5,453 (31.3) 4,863 (27.9) 4,409 (25.3) 27,727 (31.8)
Physical activity <0.001
No 7,781 (45.2) 8,548 (48.5) 8,662 (49.7) 8,856 (50.9) 9,346 (53.6) 43,193 (49.6)
Yes 9,434 (54.8) 9,060 (51.5) 8,767 (50.3) 8,557 (49.1) 8,082 (46.4) 43,900 (50.4)
Values are mean + standard deviation or number (%).
AIP, atherogenic index of plasma.
YThe p-values were derived from 2 test for categorical variables and from analysis of variance for continuous variables.
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SAsks At vl A —ES SHA] o= A HlEol E34th (p < 0.001). 9/ llA]
£ A7} 8 TR0 S 1ol uls) 3 olefol W@ A5 <200 W,
A BB Abzro] vl &} ALR|E 5 S 814 O Al ] vl o] s 9kow], B} ST
AbEQ] H]g-0] Yottt (p < 0.001).

AIP 5220 [E}E '.’J’g’é'ﬁ_i 5';'%
gl S AAISHA T F/d 3 0] 4 ol A
AIP7P =S 1$°Mi ,”h, 111?—_1!%—0 &l &30 (p <0.001). HEF

AIP 5220l 2 MA|A|Z o M3t X7

'S/ 7 0/d o AP 5ol W2 A A A S 2 A 55 2] B E Table 201 A AISFITE B T} o
/3 B5 AIP7} =2 T FolA W2 5ol vls) BML, & 2]-J W o= H], 57 Y, o|&
7] E3, 2 AHE, LDL-FHAHE, /A, 35 @39 Bedtol ¥ o2 =9t
t} (p < 0.001). HDL-Z| AH| 9] 7 "W?} o]/ B5& AIP7} =2 TLEolA B2 1Fol
H] 5l G- gho] f-2lskA F AT (p < 0.001).

AIP 52%[0l 2 ol X] MF 2 % eI LA M3
Table 32 AIP 542-9] 150l the ol | 7] Bl thF 9 ¥4 A3 AlASAT Ap7h =2 1

2 W2 250 vlal oy A AF ko] dAdollA e w0, ool BTt (d4d p =
0.003, 94 p < 0.001). B4 2] 4%, AP 55-¢] 250 ube} ehpshE, Tl al | z]Hko] of L1 A
AFH| o] 2ol & Kol A] ghgto L}, o /dol A= AIP7H =2 A F LS5 HastE A&
2 =k, AR} Tl o] A Hu] &2 22 S BT (p < 0.001).

Loy 0%

A B
30 - 30 -
p <0.001” p < 0.001
25 A 25 A
—~ 20 - —~ 20 -
S S
[0} [0}
(8] (8]
S 15- S 151
I = p<0.001 = p < 0.001
> e >
o . o
* 104 e * prooo & 104 p <0.001
_----0-"..'-""""";"'"-_
- P
-
54 5
9 " ——e— o p-0.038 p <0.001
0 Ak Al PR 0.932 0 ' e ...--A P20.001
Q1 Q2 Q3 Q4 Q5 Q1 Q2 Q3 Q4 Q5
Quintiles (Q) of AIP Quintiles (Q) of AIP

—o— Hypertension --#-- Diabetes --m-- Hyperlipidemia - Stroke —@— Angina/myocardial infarction

Fig. 2. Prevalence of chronic diseases by quintiles of AIP.
(A) Men; (B) Women.

AIP, atherogenic index of plasma.

"The p-values were derived from y? test.
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Table 2. Anthropometric and biochemical indices by quintiles of AIP

Variables Quintiles (Q) of AIP Total p-value?
Q1 Q2 Q3 Q4 Q5

Men
Number 9,253 9,263 9,248 9,267 9,257 46,288
AIP
Median (minimum, maximum) -0.78 -0.27 0.09 0.45 0.94 0.09

(-2.02,-0.49)  (-0.49, -0.08) (-0.08, 0.26) (0.27, 0.67) (0.67, 2.65) (-2.02, 2.65)

Mean + SD -0.84+0.28 -0.27 +0.12 0.09 +0.10 0.46+0.11 0.99 + 0.24 0.08 + 0.65 <0.001
Body mass index (kg/m?) 23.02+2.61 23.92 + 2.63 24.50 + 2.59 24.93 + 2.62 25.48 + 2.58 24.37 +2.74 <0.001
Waist-hip ratio 0.87 +0.05 0.89 + 0.05 0.90 + 0.05 0.90 + 0.05 0.91 +0.05 0.89+0.05 <0.001
Systolic blood pressure (mmHg) 123.21 + 14.43 124.38 + 14.18 125.53 +14.25 126.39 = 14.34 127.55 + 14.48 125.41+14.41 <0.001
Diastolic blood pressure 76.73 +9.80 77.84 £ 9.62 78.57 +9.68 79.15 +9.68 79.89 + 9.66 78.44 +9.75 <0.001
(mmHg)
Total cholesterol (mmol/L) 4.81+0.83 4.91+0.86 4.98 + 0.88 5.08 + 0.90 5.12+0.91 4.98 + 0.88 <0.001
HDL-cholesterol (mmol/L) 1.61+0.32 1.38+0.25 1.26 = 0.22 1.16 £ 0.20 1.04+0.18 1.29+0.31 <0.001
LDL-cholesterol (mmol/L) 2.88+0.74 3.04+0.77 3.08+0.81 3.07 £ 0.82 2.80+0.86 2.97 +0.81 <0.001
Triglycerides (mmol/L) 0.70+0.18 1.05+0.21 1.39+0.27 1.84 +0.36 2.82 +0.68 1.56 £ 0.83 <0.001
Fasting blood glucose (mmol/L) 5.28+1.11 5.41+1.22 5.48 £ 1.24 5.57+1.34 5.68 +1.48 5.48 £ 1.29 <0.001

Women
Number 17,215 17,608 17,429 17,413 17,428 87,093
AIP
Median (minimum, maximum) -1.08 -0.64 -0.30 0.06 0.59 -0.30

(-2.35,-0.84)  (-0.83,-0.46)  (-0.46, -0.13) (-0.13, 0.28) (0.28, 2.29) (-2.35, 2.29)

Mean + SD -1.13+0.24 -0.64+0.11 -0.29+0.10 0.07 £ 0.12 0.66 = 0.30 -0.26 + 0.64 <0.001
Body mass index (kg/m?) 23.37 £ 2.59 23.05+2.76 23.66 + 2.88 24.22 + 2.94 24.86 = 3.00 23.63 = 3.00 <0.001
Waist-hip ratio 0.81 + 0.06 0.82 +0.06 0.84 +0.06 0.85 +0.06 0.87 + 0.06 0.84 +0.06 <0.001
Systolic blood pressure (nmHg) 116.46 +14.22  118.60+ 14.72  120.73+15.22 122.46+15.29 124.96+15.60 120.65+ 15.30 <0.001
Diastolic blood pressure 72.34 +9.44 73.51+9.57 74.67 + 9.68 75.63 + 9.66 76.94 +9.74 74.62 +9.75 <0.001
(mmHg)
Total cholesterol (mmol/L) 4.97 + 0.84 5.04 +0.87 5.16 + 0.92 5.25+0.93 5.33+0.97 5.15+0.92 <0.001
HDL-cholesterol (mmol/L) 1.80+0.32 1.58 £ 0.26 1.45+0.24 1.32 £ 0.22 1.14 £ 0.20 1.46 £ 0.33 <0.001
LDL-cholesterol (mmol/L) 2.91+0.73 3.08+0.78 3.21+0.84 3.28+0.85 3.15+0.90 3.13+0.83  <0.001
Triglycerides (mmol/L) 0.58+0.13 0.83+0.15 1.08 £ 0.19 1.42 + 0.26 2.97 + 0.66 1.24 = 0.68 <0.001
Fasting blood glucose (mmol/L) 4.92 +0.77 5.03 +£0.82 5.14 £ 1.03 5.25+1.08 5.45+1.40 5.16 £ 1.06 <0.001

Values are mean = standard deviation.

AIP, atherogenic index of plasma; HDL, high-density lipoprotein; LDL, low-density lipoprotein.

YThe p-values were derived from analysis of variance.

Table 3. Energy intake and macronutrient intake by quintiles of AIP

Variables Quintiles (Q) of AIP Total p-value

Q1 Q2 Q3 Q4 Q5

Men
Number 9,253 9,263 9,248 9,267 9,257 46,288
Energy intake (kcal/d) 1,840.76 + 527.33 1,839.79 + 523.89 1,850.12 + 524.98 1,857.92 + 527.84 1,865.60 + 532.53 1,850.84 + 527.19 0.003
Carbohydrate (% of energy) 71.82 +7.29 71.90+7.20 71.94+7.19 71.93+7.26 72.00 +7.22 71.92 +7.23 0.504
Protein (% of energy) 14.60 = 5.29 14.53 +5.24 14.48 + 5.20 14.50+ 5.28 14.46 + 5.26 14.51+5.25 0.401
Fat (% of energy) 13.57 £ 2.49 13.56 = 2.42 13.56 = 2.46 13.55+2.42 13.53+2.42 13.55+2.44 0.762

Women
Number 17,215 17,608 17,429 17,413 17,428 87,093
Energy intake (kcal/d) 1,717.13 £ 551.76 1,707.90 = 537.40 1,693.64 + 526.50 1,694.15 + 524.10 1,678.46 + 516.09 1,698.23 + 531.43 < 0.001
Carbohydrate (% of energy) 71.32 +7.45 72.17 +7.40 72.70 = 7.41 73.13+7.37 73.82+7.28 72.63 +7.43 <0.001
Protein (% of energy) 14.86+ 5.43 14.17 + 5.36 13.72+5.34 13.35+5.29 192.79+ 5.22 13.78+5.37  <0.001
Fat (% of energy) 13.80+ 2.56 13.65 £ 2.54 13.56 £ 2.54 13.50+ 2.55 13.38+ 2.55 13.58 £ 2.55 <0.001

Values are mean = standard deviation.

AIP, atherogenic index of plasma.

YThe p-values were derived from analysis of variance.
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AP 5E9] 5ol b2 167] A ETe] dd Hat A S vl wsh i Table 40i A A5}

F AF, Ao 27 A7 /<t
Al Z7¥sHA T (p-trend < 0.05). ’FH H/do| A AIP7} =2 152 22 AFo| Hlsl 37, &
AR, &7, &7, 4R, 7 2 fAERY AAFS F-25HA Lottt (p-trend < 0.05).
o] /doll A= AIP7} =2 TLEOA B2 T1Fol Hls) IRt UA|/a R AH ™ol =%t
(p-trend < 0.001). §¥FH o ol M AIP7} =2 T 5L 45 AR/, 57, SAF, &7, &7, 44

&, 72 S, SR AFH ol B2 AFE EAT (p-trend < 0.05).

Table 4. Food group intake by quintiles of AIP

Food group (g/d) Quintiles (Q) of AIP Total p-trend?
Q1 Q2 Q3 Q4 Q5

Men
Number 9,253 9,263 9,248 9,267 9,257 46,288
Grains 640.92 +1.78 643.61+1.74 646.61 +1.74 647.85+1.75 652.99+1.76 646.40+1.14 <0.001
Wheat products 85.48 +1.03 88.28 +1.00 88.78 £ 1.00 89.52+1.01 90.65 +1.01 88.54 + 0.66 <0.001
Potatoes 14.77 £ 0.24 14.59 £ 0.23 14.67 £ 0.23 14.32 +0.23 14.39+0.24 14.55+0.15 0.112
Legumes and its products 43.14+0.61 42.66 + 0.59 42.14 + 0.59 42.00+0.59 41.01 +0.60 42.19+0.39 0.003
Nuts 1.39+£0.04 1.31+0.04 1.20+ 0.04 1.21+0.04 1.14 £ 0.04 1.25+0.03 <0.001
Kimchi/pickles 159.96 + 1.48 160.34 +1.45 163.63 = 1.44 162.42 + 1.45 164.11+ 1.46 162.09 £ 0.95 0.011
Vegetables 101.17 = 1.07 101.32 +1.05 101.32 £ 1.05 100.45 = 1.05 100.23 = 1.06 100.89 = 0.69 0.346
Mushrooms 7.51+0.14 7.83+0.13 7.68+0.13 7.79+0.13 7.48+0.14 7.66 + 0.09 0.791
Fruits 177.63 £ 2.13 175.04 + 2.08 176.38 £ 2.08 176.17 = 2.09 174.26 = 2.10 175.89 = 1.37 0.345
Meat and its products 45.94 +0.52 45.14+0.51 44.32 = 0.50 44,73 +0.51 44.37 +0.51 44.89+0.33 0.014
Eggs 11.97 £0.18 11.57 £0.18 11.60+0.18 11.69+0.18 11.25+0.18 11.61+0.12 0.009
Fish 28.32+0.33 27.42 +0.33 27.51+0.32 27.08 = 0.33 26.14 + 0.33 27.29 +0.21 <0.001
Shellfish 13.01 £ 0.20 12.90 £ 0.20 12.82 £ 0.20 12.65 £ 0.20 12.95 £ 0.20 12.86 +0.13 0.514
Seaweed 1.63 +0.02 1.62 +0.02 1.65+0.02 1.62+0.02 1.66 + 0.02 1.64 +0.01 0.467
Milk and dairy products 108.23 £ 1.45 105.29 = 1.42 101.87 £ 1.42 100.54 = 1.42 98.44 +1.43 102.87 £ 0.93 <0.001
Beverages 92.87 = 1.56 91.63 +1.53 92.55+1.52 91.82+1.53 91.56 +1.54 92.09 = 1.00 0.575

Women
Number 17,215 17,608 17,429 17,413 17,428 87,093
Grains 518.48 + 2.37 527.25+2.35 531.64+2.34 535.39+2.33 543.95+ 2.34 531.34+2.12 <0.001
Wheat products 76.71+1.18 75.88+1.17 76.63 +1.16 77.50+1.16 77.19+1.16 76.77 = 1.05 0.179
Potatoes 19.01 + 0.40 19.23 £ 0.40 18.74 + 0.39 18.50 £ 0.39 18.43 £ 0.40 18.80 = 0.36 0.002
Legumes and its products 49.56 + 0.85 49.34+0.84 49.23 + 0.84 49.99 +0.83 48.00+0.83 49.03 +0.76 0.013
Nuts 2.05+0.06 1.87 £ 0.59 1.78+0.59 1.78 +0.59 1.68+0.59 1.83+0.54 <0.001
Kimchi/pickles 136.54 = 1.77 136.99+1.75 138.31+1.75 140.52 £ 1.74 140.52 = 1.41 139.04 +1.58 <0.001
Vegetables 117.81+1.58 118.41 + 1.56 117.24 +1.56 118.16 £ 1.55 118.27 £ 1.55 117.98 = 1.41 0.697
Mushrooms 9.98+0.23 9.98 + 0.22 9.75+ 0.22 9.88+0.22 9.72 +0.22 9.86 +0.20 0.101
Fruits 226.54 = 3.50 226.84 = 3.47 225.74 + 3.45 225.75 + 3.44 2924.38 + 3.45 225.85 + 3.13 0.377
Meat and its products 40.00 + 0.59 39.52+0.59 39.12+0.59 38.43+0.59 37.98+0.59 39.01+0.53 <0.001
Eggs 13.50+0.23 13.12+0.23 12.97 £ 0.23 12.78 £ 0.23 12.35+0.23 12.94 + 0.20 <0.001
Fish 30.75 +0.45 29.87 = 0.44 29.26 = 0.44 28.75 £ 0.44 28.29 = 0.44 29.38 £ 0.40 <0.001
Shellfish 14.36 +0.28 14.11+0.28 13.97 £ 0.27 14.07 = 0.27 14.28 + 0.27 14.16 + 0.25 0.669
Seaweed 2.20 = 0.04 2.17 £ 0.03 2.17 £ 0.03 2.15+0.03 2.19+0.03 2.17 £ 0.03 0.386
Milk and dairy products 152.64 = 2.19 147.66 = 2.17 143.51+2.16 138.70 £ 2.16 133.20+ 2.16 143.04 = 1.95 <0.001
Beverages 91.41+1.85 89.27 +1.83 89.75+1.83 87.93 + 1.82 85.83 +1.82 88.83+1.65 <0.001

Values are mean = standard error.

AlP, atherogenic index of plasma.

YThe p-trends were derived from multiple linear regression analysis adjusting for age, education level, household income, smoking, drinking, physical activity,
body mass index, and energy intake.
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