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Abstract: Objective This paper aimed to propose a data-adaptive diet quality index based on the elastic
net variable selection method in machine learning. Additionally, it explored the association of this index with
blood pressure levels and the risk of hypertension. Methods The data source was from 1 143 Asian samples
in the National Health and Nutrition Examination Survey (NHANES) across four cycles from 2011 to 2018,
with 59.06% being male and an average age of (43.12415.10) years. Other variables included demographic
variables, intake levels of 29 food components and diastolic and systolic blood pressure measurements. Control-
ling for related confounding factors, the elastic net variable selection method was used to screen important food

components. The weighted average of food components was defined as the data-driven diet quality score
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(ddDQS) , using their corresponding regression coefficients as weights. Furthermore, the association between
the new index and the risk of hypertension was investigated and compared with four commonly used diet quality
indices: the Healthy Eating Index 2015 (HEI-2015), the Alternative Healthy Eating Index (AHEID), the Dieta-

ry Approaches to Stop Hypertension (DASH) index, and the Mediterranean Dietary Index (MED). Results

The prevalence of hypertension was 26. 15%, and the average age of individuals with hypertension (52. 94 +
14.77) years was significantly higher than those without hypertension (39.64+13. 62) years. The ddDQS in-

cluded five important dietary components: refined grains, oils, alcohol, added sugars and starchy potatoes. It

was significantly associated with systolic blood pressure (SBP)( 3 =—2.08,95% CI = —3.24~—0,92, P <<
0.001) and hypertension (HTN) ( 8 =-—0.482,95% CI = —0.72~—0.25, OR =0.62, P <0.001). Intake

of starchy potatoes increased the ddDQS, while intake of refined grains, oils, alcohol, and added sugars de-
creased the ddDQS. Subgroup analysis results showed that individuals aged 40~60 years and males were more
sensitive to the ddDQS, suggesting that these subgroups would benefit more from adhering to healthy dietary
patterns. The HEI-2015 was associated with diastolic blood pressure (DBP), SBP, and HTN to some extent,
but the P -values were greater than those corresponding to the ddDQS. This study did not find associations be-
tween the DASH, AHEI, and MED indices and DBP, SBP ,or HTN.

used diet quality indices, the ddDQS constructed using machine learning methods demonstrates better predic-

Conclusion Compared to commonly

tive ability for hypertension. A higher ddDQS is beneficial for reducing blood pressure levels and the risk of hy-

pertension. The development of a diet quality index tailored to the Asian population can guide future research

on hypertension prevention and control.
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HEI-2015 0.872 —0.137 0.098 —0.330~0. 055 —1. 400 0.162
MED 0.920 —0.084 0.100 —0.280~0.113 —0. 835 0.404
ddDQS 0.664 —0.410 0.150 —0.709~—0.120 —2.730 0. 006

7 :HTN:SBP=>17. 29 kPa s DBP=>10. 64 kPa,

3 itig

o I 2 5 i 4 BRAR K — 343 N g B A e
Az, A TR A LU, et AR R AR 940 1A
R i PR M FE T, 2O M B ) FE AR N R, &
I 19 A 0 R R P AL 45 5t A FR S 7 N 0 2 I &R
JF O 6 AT e DR 2 v A BRI £ 7 T R4 e i
FErh R HECHEVE T . WEE BT, U AN BE & & 8 5 LK
RGN Y WL SR & A B T R AR 0 K F I
e AL R g I P 18 XU o 8K TG Bl 5 A% G0 1R B 5 1)
JIG < i R R B LA AR 4T 4k 1 PG AR B i AR L A
T 1) 1R LR 2 5 SR 1 28 ) T

H A& R & A Pe A e S S A AR
P77 B A2 BE AR B 45 B (HET-2015) L W& 4 R 2 A 4k Tk
2B B R R AR R BR TK B 4R B CAHED L 15 &7 i &
(DASH) YA & b i i & (MED) , HEI-2015 fH T 1F
iR AEY S L EEEHEEMN—80ERE,
DASH Ji & & —Fh LUE Y8 o0 G L 3R I 25 9
KBRS AR AR FL AL R R IR R R T2
MED J&—FiAE Y P e . 5 259 KR (R E
HIRE A FMMIHE ., AHEL SR K B . BEX. 28
YRR R G/ R R FREAR . 2R
R G R R AR B L 5RM
R IR KU A 560 BRI R P 40 A B AR
W5 AR B B AN E T ERELRN L
AN PURTIG PR 2256 . 36 T 0L 3 2 20 5035 43 Fr B a5 1R
SINHR TT B8 AS 2] 0 A5 2 Ak 4, BB AL HURE & 3K
Pt R L ARAT T 0 5 0N 2 A AR R T R A AR

ABFEHE T — I A A e R A T ik AL
i 9K AR B B T T L5 A7 K R oA DA B e
IR Z ] SC B IF B 5 8 FH G 4 B AR £ B 48 2
TR, SRR, I T LR 2 ) R AR A
ddDQS 5 ifiL A il Fe 25 Jm) 22 8] A7 7 & 25 1 Qe
It H ddDQS e , A F T B AR i Fe A e A I Y
B, -2 H 45 R R 10~60 % LU
PSRN D I Y QT 1K O e e A
T 22 b MR 5 1) £ S v AR 2 DA T AR AT v i 1Y
AR . BR ddDQS Fb, H kR i 48 B R R B
— 300 —

925 1 SQIC L R R AT BE AE T A AT 5T BE 2K BRI I 7 N B
FEA &, J5 ST BEAE R 7 AR BA B b E AT AR ST .
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IOL AR £ S5 4R O S 22 L, 2 R B W A OB Y R
PELL RO T E ABERE R s =%, T
BILAS 2% 2 T v b s o I 787 R A K o o 4 RO —
SE 1R B S B 8 B0OA BT RE S I B
b il DX A48 RS A A 1 b e R T 4 o A L

KRG H 2011 4E2 NHANES #9508 I % © 20T
THE T ATEGN A 50 28 (B I R X ik — B A ik 47 o 1
YA 53 . X B 2 A S5 28 1 Aok BR AT X I 7 A%
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