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Abstract

Objective: To investigate the relationship between the Alternate Healthy Eating Index (AHEI) and
asthma in children and adolescents. Methods: Data were extracted from the National Health and
Nutrition Examination Survey (NHANES) 2005~2018 for participants aged 4~16 years. AHEI was
used as a measure of dietary quality, and asthma as the outcome variable. Complex sampling weighting
was applied for descriptive analysis and between-group comparisons. Weighted logistic regression
models were constructed to assess the association between AHEI and asthma prevalence, with step-
wise adjustment for demographic characteristics, socioeconomic factors, lifestyle variables, and en-
ergy intake. Subsequently, body mass index z-score (BMI z-score) was introduced to explore its re-
lationship with AHEI and asthma, and mediation analysis was performed to examine the mediating
role of BMI z-score in the association between AHEI and asthma. Sensitivity analyses across AHEI
quantiles and component analyses were also conducted. Results: AHEI score was significantly and
inversely associated with asthma prevalence in children. This association remained stable after
stepwise adjustment for confounders. After including BMI z-score, the inverse association between
AHEI and asthma was slightly attenuated but remained statistically significant. Mediation analysis
revealed a significant but modest mediating effect of BMI z-score on the AHEI-asthma relationship.
Sensitivity analysis showed a decreasing trend in asthma risk with higher AHEI levels. Component
analysis indicated that fruit intake was associated with a lower risk of asthma, whereas sugar-
sweetened beverage intake was associated with a higher risk. Conclusions: Higher AHEI scores were
associated with alower prevalence of asthma among children and adolescents, and BMI z-score may
partially contribute to this association. These findings suggest that dietary patterns may be linked
to asthma prevalence in children and adolescents through pathways related to body weight status,
providing a basis for future research on the roles of diet, obesity, and inflammatory pathways in
childhood asthma.

Keywords

Children, Asthma, Alternative Healthy Eating Index, NHANES

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

JUEE M & — i DL M 8 RORE O, R 2 it SV B AR A AR AL, TR, HK
TR AWTEETHIF HLAE — SeHDORIE I N [1]. ORI, B £E Bk [ A 2 mATIRAS, LI L AR
Mg £ AN [R] 3t X 250 BAT T R0 T4 [2] 0 3B 5 Sk 55 P05 e i 24 mT AR i i (0 2 2 3], 5 LRI
JUE R AR NLRE RN H 2t 0, B 5 (R 2R S UIAE R [4] . R A5 G i BUR 258 L S e A
ROLWIURE, (HEVAAREIRIF AR R R AL, P MAPAE S R R R S 5 5.

DOI: 10.12677/acm.2026.1651870 754 Il PR 155 2 33k Jé


https://doi.org/10.12677/acm.2026.1651870
http://creativecommons.org/licenses/by/4.0/

VE N —Fh ol IR A8 77 30, R BRI R AE WP 2R G vh B4 B 52 21963 « Martineau 25 [5]3HT
(1)—I meta 73T 7R, 4E4E 3R D DR H AL — S E FR R v RE A B b R PR E B R, (H R X R
% BIEYE K 3 RF - Koumpagioti 55 [6]F H K FH 1 g xR & mT DAY /D ) L3 R R 1Y XU, Alwarith S5[7]1A
N A TR AR B 15 B — 5 % 3 T B S It e B U S o e R e 3 A 5 LI PR e iy SR R AP AE R G, I
AT U T SO N K G 28 T REAE R S M e AR R FE BR8] [9]0 DA X BERF T IERR, MG
IR AR BE 23 B R B0 I s RS2 I 7 2

BIRCAH —& TAESA, (FREXTLE T ADE ANBE SR BT F IR AB =, JUHR 5T Kk
A E I HEE RG HE B D . BN — R E R AN, BRI
% (Alternative Healthy Eating Index, AHEI) H T REM AR 47-th e A AR B I Hlim =2 2] iz AL AL
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Figure 1. Flowchart of participant selection and analysis
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Table 1. Characteristics of children and adolescents by asthma status

= 1 TRIERRTSILEE L FREREFE

=87 B 4. R 4
FHE P
N =11,897 N =2121 N =9776
FE#(R) 104 +3.8 11.0+3.6 10.2+3.8 <0.001
FEIREERRA 1921.7 £ 662.9 1983.9 +£729.2 1908.5 + 647.2 0.005
BMI z ¥4 05+1.0 0.7+1.1 05+1.0 <0.001
LN 26+1.6 25+1.6 26+16 0.254
51 <0.001
% 51.20% 55.30% 50.30%
'8 48.80% 44.70% 49.70%

eSS iE el 37.50% 37.90% 37.40% 0.739
AHEI 43 (3 1545) 323+9.1 31.0£9.0 326+9.1 <0.001

AHEI 332 23+18 24+19 23+18 0.21
AHEI 7K 3 1.6+1.8 15+18 1.7+1.8 <0.001
AHEI &5 24+24 23+24 24+24 0.068
AHEI "% 5/ 5 2% 3.0+32 2.8+3.0 3.1+32 0.024
AHEIn-3 flg ik 1.3+1.6 14+1.6 1.3+16 0.195
AHE| £ AHIFIR 7 R 5821 5921 5821 0.922
AHEI S HEDCEH AT 50%3.7 4537 51+36 <0.001
AHEI ZLAN T A 5.7 +3.0 5.5+3.0 5.7 3.0 0.013
AHEI 50422 48+23 50£22 0.018

3.2. AHEI S5 B Ra0 B4

DL AHEL & B &S SN N IIAL logistic [RVABERY HEAT 73 b7 o AR TR REAR R (B 1) 45 R R, AHEI
PPy 55 e HO 5L 42 2 Uk 9 (OR = 0.981, 95% Cl: 0.974~0.989, P < 0.001). K% AHEI $F4> T, Bk
SRR G BT B AG  TEREEAERS . MR PG/ . KW TTRLL . R e e RN 5 (14
2), ZFEAIIREEE (OR = 0.986, 95% Cl: 0.977~0.994, P < 0.001). #—45 A\ BMI z-score J& (f: %! 3),
AHE| 5 B 2 8] (1) 5AH G O¢ RIS A 855, (EAKIR A G2 = L (OR = 0.987, 95% Cl: 0.979~0.995, P =
0.002). AHREERN A 2. BARKRE, ZHRGPTEERTT I —8 PRI 80 25 e 0 XU 2 (B AA7E
OB AR R R, 1L RBRAEIE T 2 PR 2 R R S5 IR FLE

Table 2. Weighted Logistic regression analysis of the association between AHEI and asthma
%z 2. AHEI 5RZRHRIN Logistic [B1Y3 53 4f

Lot OR Cl-lower Cl-upper P

1A 1 0.981 0.974 0.989 <0.001
Y 2 0.986 0.977 0.994 <0.001
A 3 0.987 0.979 0.995 0.002
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3.3. BMI Z-Score B3R 4347

FA TR IR, BMI z-score 1E AHEI 5B 2 [AIA77E B35 1 R/ /EH . AHEL 3@id BMI z-score
XoF I i 7 A= 6 18] 4 %508 —0.0017 (95% Cl: —0.0024~—0.0009, P < 0.001), EL4%2%)% Jy—0.0130 (95% ClI:
—0.0212~-0.0049, P = 0.002), =28 —0.0147 (95% CI: —0.0229~—0.0065, P < 0.001). HJ4h H W% 3.
ML 25 K, (RIS o EEAR B, A Gk 27 3L, $&7s BMI z-score 75 £ i & 5 i
IR RIEER S HAAER o ZEE RN, BEE TR AR DB HSE R G R A, 3 AT I I 5 e Ak SR A [H]
FeRIEAE .

Table 3. Mediation analysis of BMI z-score in the association between AHEI and asthma

%% 3. BMI z-score £ AHE| S5z (8] B 5 N30 047

B Estimate Cl-lower Cl-upper P
3348 (BMI z $F47) -0.0017 —0.0024 —0.0009 <0.001
BN (AHELD) -0.013 -0.0212 —0.0049 0.002
BSY i -0.0147 -0.0229 —0.0065 <0.001

3.4. AHEI {53 AL 4RSI 4

B AHEI &3 DU o3 1 G N AR o3 b o 5 AR Rr AR BL, 58— oA 20 e 15 0 IR [
filK(OR =0.834, 95% CI: 0.709~0.981, P = 0.029), 5 =731 4H &[G 0 R IA 2 4 1127 2. 2 1% (OR = 0.856,
95% Cl: 0.725~1.012, P = 0.068), #5143~ ir 412 Wi K XU 8k 3 B4R (OR = 0.718, P < 0.001). Hi2%45 5L I,
4, BIKGEHBEIR, BEE AHEI K, B B RS N, RO RE RN KR REH S
iR ARG R ARIA B Gt 2= BB, (H 8, H— PSR e iR k.

Table 4. Sensitivity analysis of the association between AHEI quartiles and asthma
= 4. AHE| TU 43 i 5320 S50 20 KU O SRR M 43 47

Saph OR Cl-lower Cl-upper P
Q2 0.834 0.709 0.981 0.029
Q3 0.856 0.725 1.012 0.068
Q4 0.718 - - <0.001

3.5. AHEI Z4A R AR 9 ShErGRY R BX

XF AHED &2 853 53 M EAT 23 b, 45 5 s AS [ JRG f R] 3 o) I i (1 52 0 A7 7E 22 57 . AHEL i 73 5 182
M 5 5 2% 47AH ¢ (OR = 0.987, 95% CI: 0.979~0.995, P = 0.002). £ &% i/, /KB435 B Hu KUK 2
I 3% 71 FH 9% (OR = 0.963, 95% Cl: 0.930~0.997, P = 0.033), & HEUCRE A 1T 7 7R 5 BER 2 5 2% X (OR =
0.965, 95% CI: 0.948~0.983, P < 0.001), T i%IEHrvFor ik mARREENIE D, %85 RILR & B UORE K R
PN HG 0 5 18 W 5098 RS TH AR O¢ . HAth B 23 N 85 5% (OR = 1.006, P = 0.770). 24 ¥)(OR = 0.978, P =
0.145), "2H KT J(OR = 0.983, P = 0.117). n-3 IENIFE(OR = 0.995, P = 0.772). Z AMBAIEITIR(OR =
0.989, P =0.456). ZLIA K il T.A(OR = 0.994, P = 0.560) LA & #i$% A\ (OR = 0.985, P = 0.350) 34 A Wi 42 31| {i %%
RER(FHIREE R WA 5)o SAKRE, G600 500 2 R (17 5208 o] B8 H 2 AN AT S FIFE A, FEd KR & bR
B AR NAE L HP R BN A
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Table 5. Association analysis between individual AHEI components and asthma risk

5% 5. AHEI &AL S B R XUE B LB

4 OR Cl-lower Cl-upper P

AHEI f55 (F5H) 0.987 0.979 0.995 0.002
AHEL_i# 3% 1.006 0.969 1.044 0.77
AHEI_/K# 0.963 0.93 0.997 0.033
AHEI_4454) 0.978 0.95 1.008 0.145
AHEI 12 L/ 2% 0.983 0.962 1.004 0.117
AHEIn-3 i8R 0.995 0.958 1.033 0.772
AHEI ZANHLFI AR B R 0.989 0.961 1.018 0.456
AHEI S HEDCRH AT 0.965 0.948 0.983 <0.001
AHEI ZLAM T 0.994 0.974 1.015 0.56
AHEI_f# 0.985 0.955 1.017 0.35

4. VWHig

AT T T4 B KU T 28R, AT AR )L 375 /D 4RI 5 055 KUK, 15 6 58 fr i
2B R 5, AHED VRS 5B B R R R E IS, FER N CURE . 2 BTN
JAE T N U R B G, 49N BMI z-score 5L BUA TR IR . #E— B A IR, A&
IRAFRE T — B MEA, TIFAE B AR D8 M ST R BRI 7 A 80 140 1 FH W 8 2 % 7 T (1 A 38
SRR R G SR G5 Aol I SR 3 B A T G5 3 FT AR IR fr S R B e A 5 S e it
PRI 2 5 T Bop R K45 .

AR LIRS () T AT 5 S O AR 1S 5. S TE R TR R, SR G K
KT, LR YRR A B A X 2 A 7E S 2 1], IR R SIS R, PREE AR R S AR N A
Sens YA R[] IR I TR 2 AT A — e R L U B 1 R 2R R R, (H R SRR R i B 3L
AT S o TR AT 3 23— A B 2 D3, 78 PRI 6 e S F B {4
Yok . ASSCHR T TR AR BRI 1 55 22 9 S0 00 BT 10— RO AT S5 O F FE 65 51, AT A9 AR X 4 i
I KB 8 22 AR AL T — A (1 L

A TR 15 B 2 B 2R (B 90 LS TR R T2 — 25 e R I P T TR IR R AR A
GERIIVEF T 2o 8 B LA 6 50 2 (0 S 5 O 1R, IR 5K 2 4 i T4 B R AN A
(R I AR TE 5] B JEF 3% A % 16 DA P Ak & 9 AR B B, 3 5 e R B 2 [l
R, KWL LT RSO [6]. N TR 7 4 SR S B B I R FR 2R )
TEAE — B0 o L A S G N Y AR 2 SR R AR R R, X — W A
AP TIRAL T IS IERA[16]. AHEI 1A% AR IEIR, BEWSSES ZRIE R EE, AR AR PRI
BT R S S T A F1[10]. A SO S E) AHED Y745 BERE 0 R 2 UM 96, 78— iR e
T M A 5 ) LB IR 2 G B R IR TRAT R 2

S 52 I8 5 A0 O T A e I O 5 0 T R IO T LU I BSOS M AR S
DA% 40 LA T T B R 4 2 % PR [17] %A b S0 k- STABERT LA B S8 WAk P 0 K P T % T
5 U — AR MR B B A T BCR (18] AR C B R T B I, B A S8 — R4 i
545935 7 e R 3o S B 2 [19] ek JBE TG A 2 £ W AR B B0 6 T RSO TT LA kit A AR i 1 I
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LT B vE A S A B AE AT [20]. BAEWTFE3E R WY, AHED P70 5 55 AR B i £ PR 2 ] F) SRR
FIRETFAR R B IR RS, TR S AR SR T RACHPIR S S 2 S BB I [ A R

ARHF SR FH A SRS T BMI z-score 7E AHEI 5 B2 S5 XU 2 8] 7] B R MVER . A B
FERHY], NERERE L IE A L 1 MEARE SRR S e D RE e o R g A2 A [21], [ f il o e A 3
R TR I [22] 0 0E JSE A2 JIE PR 55 W i B AZ o 11T, R AT RER DL MR R B o 014 A B B 77
RS AT B 3 5 M0 e B8 1 S M s (4 % A (23] AN FE 45 SRR e ot i AN AT AELRRAE Y R R
AE, 3R] LU I A ER S (R N o PRLE,  RORWTFE AT M T R B AR, g BMI R
ONTEAE T B B RR IR R SR BEAT BB T, IRt P85 G SRR SRR “ IR R - (REUIRES - U
SN - R 7 (25 B AR SRR -

i B £ o e A ) T T TR AP SIE RE 0 4T Hh1) =l JOAE S N2 [24], 1 B 0 TR R SR AT 5 ) L R
KA Z A AE ORI [25] . “ i — G ) 9 1 P B OB mT AR JR) AR UL A, 3 mT DAE I
R GVENLHI TN PR 2R GE R R [26] o SN 2 A MEAR AL AT RE AL R e e S WA S [27] o IX SRS L At
WY, TR o e S TR AR S A, BET A R A IS S A

IR RN 5 iy KBS SR S 7 FURMAE B GRS PR AT, SRR ORE D B 170 5 00 JOU s ke ) v
AT AE A ROE S AR R AR RE I A A o N R SR S NIE I0 5 2 M R R AR AH 5 (28] R
5 ) LE LM AR S DI R AR 20 A LUK T A 52 CL A5 B 9GIE[29] . 1X -5 AT TR 70 Mt
ZERTU R R R BRI 2R, Tl AR 5 R (0 PR R b b QB e ksl () 5 1 20> i RO
R EEE.

AW AR R 2R BT s, AT I M, 1R TR IAARYE S AT S E . ARuELLRE B Hadch
BT AR R Z ME L S G, sl 2R b LBUEYE TSR G R, AEARTNET
HAEREIH — 2k, W5 7R S e et

AW FAAFAE—E RRIE. B2, NHANES MREWTHE A, JEikWiHh AHEL o5 B 0 2 17 [
IR SE R R AR, PIEASREREAT DR R HEWT . HIK, IRIAIBRR G R A RESE kR, OB ) L 36 vl A R
B SR R A WM SR K 4654, ANITT 220 AHEL 5820 2 8] (R G IR At & (il 57 1m) R
Atz . fa, REARTICIEZFEERR AR, TEke EHREoRIRAR M0, i R
PR A N T SN AL VA ESE /L IR RS E S

SAKRE, AHT TR A A SR O T LRl AR OC I RUT R A . S5 AR oR, Bm AHEL 1
53 A AR B L R X B A S 5 AR ) L B 75 /0 W i S ARG A SR, SR/ 08 AT RE A2 B2 ) L I i A
WZER N EERNRZ —, EHERKAVIHAEVERT P RiE. AR T AT AE ) 11 BB BT P PE R
FOHEE VR AHEN AR 5B HA L REIRIE ] SR M AR Z (A R & RN, AT NHANES
T IERR SRS, M RE R B - BMI - SO0 R - Bl 7 K2 5 A s A A REAE R, DU 56 SO0
WA Z T, SRt PR AR EIRES R R G SO A LB R T A R R

5. &g

MRIEAH T, £)LEFDFENFED, B AHEL V2> 5 ER A B 09 KA < . AHEL "1
i) LB 77 A AR B AR B 5 B IO 2R B R b, I T BEAT B 1035 2 g S8 XU AR S R A B4R AIE - BMI z-score
£ AHEI 5120 2 [ ] GE A B0 AR, (HE NS AR, H BMI AT RE [l BA TR A% R R Ay
ik BT AW RIS it, HASREHEWT AHED 520G 2 (WA AE KRG R o ARRATI 75 T R FUAE s
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