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Association between nutritional health knowledge and dietary patterns
among childbearing — age women , Hunan — mediated effect

analysis based on eating out and breakfast frequency
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Control and Prevention( Hunan Academy of Preventive Medicine) , Changsha, Hunan 410153, China
Abstract : Objective To investigate the impact of nutritional health knowledge levels on dietary patterns among childbearing —
age women, to analyze the mediating role of eating out and breakfast consumption frequency, and to provide evidence — based
references for formulating nutritional intervention strategies. Methods A total of 1 340 reproductive — age women aged 18 —
49 years from 10 districts/ counties in Hunan Province were selected as research subjects from the 2022 —2023 National Survey
on Residents’ Nutritional and Health Knowledge Awareness. Data on basic information, nutritional and health knowledge, and
dietary consumption were collected. Factor analysis was used to extract dietary patterns, Logistic regression to examine the
association between knowledge levels and dietary patterns, and structural equation modeling with Bootstrap method to test
mediating effects. Results ~ Among women of childbearing age in Hunan Province, the nutrition and health knowledge
awareness rate was 25.9% , 29.8% eating out =1 day/week, and 26.6% having breakfast <7 days/week. Four dietary
patterns were identified: high — energy, fruit — dairy — seafood, poultry — egg — bean, and whole grain — vegetable. Logistic
regression showed that the level of nutrition and health knowledge was negatively correlated with high — energy dietary pattern
(OR =0.428, 95% CI.0.319 - 0.575) and positively correlated with whole grain — vegetable dietary pattern (OR =1.513,
95% CI ;1. 142 —2.005). Mediator effect analysis showed the total effect of knowledge on high — energy pattern was —0.493
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(-0.616 — —0.370), direct effect was —0.278 ( = 0.382 — - 0.174), mediating effects of eating out and breakfast
consumption frequency were —0.180( —0.250 - —=0.117) and —0.035( —0.057 — - 0.016), accounting for 43. 6% of
total effect; total effect on whole grain — vegetable pattern was 0. 132(0. 007 —0.256) , direct effect was 0. 108 ( —0.017 —
0.232), mediating effect of breakfast frequency was 0.024 (0.008 — 0.047 ), accounting for 18.2% of total effect.

Conclusion

Eating out and breakfast consumption frequency mediate the relationship between childbearing — age women’ s

nutritional health knowledge level and high — energy dietary patterns, and whole — grain vegetable dietary patterns.

Keywords: Nutritional health knowledge; Dietary patterns; Eating out; Breakfast frequency; Mediating effect
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Table 2 Binary logistic regression (OR (95%CI ) ) of different dietary patterns of women of childbearing age in hunan province
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province
Effect Boot SE Boot LLCI Boot ULCI R
B IR SR — 5 BE A AR
BN -0.493 0.063 -0.616 -0.370 100.0%
B -0.278 0.053 -0.382 -0.174 56.4%
SN -0.215 0.036 -0.288 -0.148 43.6%
RN 1 -0.180 0.034 -0.250 -0.117 36.5%
PSRN 20 -0.035 0.011 -0.057 -0.016 7.1%
B IR AR RS SR 2 A
SR 0.132 0.063 0.007 0.256 100. 0%
FHA 0.108 0.063 -0.017 0.232 81.8%
AR 0.024 0.010 0.008 0.047 18.2%
e BFEHAIRSTEIMRAE IR —m e R BB b, BRI RAR G AR - R S R . B AN - AR
IR— R SR i
3 Wi TERGARVT IR MR AISUK T 6 EHE % e 81 a4
! 5 L I 0 SN o 7 W 11 5 9 T g
KRERFRELEESWEV I fbas magiE, L,

e I P B A A I, AN AN i A R B 45 4
o A M XS, X R B A S R U AN

ABIFE KB, WG A T W U0 28 SR A e R g
N 25.9% i ARG AR R AR T 2R AR



BACTIR B2 2% 2026 4F55 53 #5585 4 #1  Modern Preventive Medicine, 2026, Vol. 53, NO. 4 - 641 -

0.284(0.242 ~ 0.328)***

~0.110(-0.136 ~ —0.065)***

0.069(0.033 ~ 0.107)***

0.108(—0.017 ~ 0.236) ns-

~0.634(~0.837 ~—0.431)***

0.278(—0.362, —0.190)***

0.348(0.176 ~ 0.510)***

T XA RIS SR AR ML S AR A R M2 T L4
FHIR Y1 Ol AR I A Y2 SRR S I A=+ + »
fF P <0.001;ns f£3% P>0.05,

1 TR | P B IR 8 5 i R R 5 i A
AR R AU

Fig.1 Path coefficient plots for frequency of eating out/ordering

takeout, frequency of breakfast consumption, nutritional

knowledge and meal patterns

JEE EFRAE R YUK 7 E— 2 R T, AR
Mo DX AERSCA R R B AR B Y7 AR AT A 7 i
T AIGE AR, B/ o T b 34 Hh i AR A 8 TR L
o AU AP A B B I0 e S s R AT I
AT SE , LA B A R i T AR 5T, X v fE 5 3
X K2 7 AR A e A, W R L
A B SRR 5 e e e i R A O
ARG S R A U IE A O, X 5 BRI 9E —
B, BEAEHTIE R, B IR RN B & n] 1
R BRI, AR S W UORE b KRR PU U
FEPHEAT Y W, E UK R,
W IR IR B TR AT B, DER 5 1 SR A R R
IR BT B IR IA L i SRR A R (E
BIRERR P ACR I ™2 f & H BRI AR
RIS JCGE 7 1 S, Xl B2 A% AP it
REIREE AR N R R 292 feom Aok R E £
TS B SRS A A A5 F 7 RS R BT R B A T
NFAL IS 2L

ABIFEILAN , Il TSI A IR o 8 SR A B R
PUKSF-Im il g A i X sh A L A it
SE BT A AR SN 5 AR N R i 4 2 DI A
I RSN AR AU o A9 L PG VRl I X
W B s, HLZ2 IR 5 A BUAE St 5 RE i IS W A
PRAGEEARDE T R, B R A R AR K 11
F UL AT REHE T A S0 A S U A7 A 1) ft B )
RT3 Bl [ AR A A A A AR U, DT e s HG I A
A RN T R (R R TR R 1)
R R R ALY PR . Ak B AR B
W e 5 AR B B RIS o g e A R 8 fie

PEMUR B ARG B A IR, BETERT IR,
AN AR IR O LA | s I S5 22 o A
K, G5 R RER MOV, SEHLAR W I Ik | B LR R 45
BRI R & ARk, S R ik b T A i R
R PRLH % 3 R A RURE e 3 T Al e e
ARG HYUR BB R R R R I
A, AR IR I (R 5 MR SR IR &
B A R 0] RS AR B PR A R
MeAZ A IR AR S AU A G S R P AR
Pk, UL A9 B4 BB T T SR B W A B A
AU ELAE B IR I v A RO AY o RN Y
18.2% , WA B FHC R 8 SR A R TR i AR
iR AR b AR, LIk
GERPUR  NORACE W 1AL AR SN B SR RURI R
REENERH, IRt — P B B IR AR T/ &
BB, U B AR BR (e ik S A B PO R B 4
ARBEFE AT T AE SR S A B IOTE 7 R
YA B A B R TRUI I8 3 AR £ 46 50 2 ] ) Hh A AR
ML HA—E BRI, (B4 AE R BRAE , — 2B W 1
et B AL S HR  (H IR R R R R
REAAS 0 o5 W g 4 7 00 L SN R =R R IR
LYk BN H Y5 B R A B
P, ATREAFAE LR Ay o Rk, mTai i BA B AF 52 i
—LRE R PR A o v R TR R AR
WABYIAR MERIIAEE AL S S AR IRA
SR IR = 1707 B P, PR T I L 0
fEite
Pl RAER AT A 4 1%

&% 0k

[1]  Dominguez LJ, Veronese N, Barbagallo M. Dietary patterns and
healthy or unhealthy aging[ J]. Gerontology, 2024, 70(1): 15 -
36.

[2]  Stasiewicz B, Biernacki M, Slowinska MA, et al. Associations of
nutritional knowledge with dietary patterns and breast cancer
occurrence[ J]. Scientific Reports, 2025, 15(1) ; 24656.

(3] SRHMG, G, U, 55 B L R RS A Y SRR 43
MrlCcl//pEERES. PEERASE TR 2 EE R
R30S, bt hEEFR¥2r, 2022
Wu SP, Dong J, Ma X, et al. Relationship between vegetarian
dietary patterns and anemia among reproductive — aged women
[ C ]//Chinese Nutrition Society. Proceedings of the fifteenth
national congress of nutrition science, Chinese nutrition society.
Beijing: Chinese Nutrition Society, 2022. (In Chinese)

(4] SRARHE MR MR, B IE L ATIE T E I S L
JE 1 I Bt 3 49 %ok B 9 [ € 7/ h BB SR 2 2 B R S i
RS B——55 PR A [ 7 FR 22 R 2 B 45+ — A T A I PR
BIRRE BB M AR NEFR R RS IR SR L.
AR EE SRR 22, 2019.

Zhang CL, Lin MM, Yu ZX, et al. Retrospective case — control




- 642 -

FAC TR 527 2026 4

%53 B A48 Modern Preventive Medicine, 2026, Vol. 53, NO. 4

[10]

[11]

[12]

[14]

[15]

study on preconception dietary nutrition of reproductive — aged
women and fetal malformations [ C]//Chinese Nutrition Society.
Nutrition research and clinical practice: Proceedings of the 14th
national congress of nutrition science, 11th Asia — pacific congress
of clinical nutrition, and 2nd global congress of Chinese nutrition
scientists. Nanjing: Chinese Nutrition Society, 2019. (In Chinese)
Kibayashi E, Nakade M. Associations between Shokuiku during
School Years, Well — Balanced Diets, and Eating and Lifestyle
Behaviours in Japanese Females Enrolled in a University Registered
Dietitian Course[ J]. Nutrients, 2024, 16(4) ; 484.
Hashemzadeh M, Akhlaghi M, Akbarzadeh M, et al. Nutrition
literacy and eating habits in children from food — secure versus food
— insecure households: A cross — sectional study[J]. Medicine,
2024, 103(39) : €39812.
Huang LY, Li YR, Yu Y], low risk

et al. Limited knowledge,

awareness, and eating out are associated with higher sugar —
sweetened beverage consumption among adults aged 18 — 64 in
Beijing[ J]. PLOS One, 2025, 20(10) : €0334416.

Wu MC, Xi Y, Huo JQ, et al. Association between Eating Habits

and Sodium Intake among Chinese University Students [ J ].

Nutrients, 2023, 15(7) . 1570.
Khusun H, Anggraini R, Februhartanty J, et al. Breakfast
consumption and quality of macro — and micronutrient intake in

a study from the indonesian food barometer [ J ].
Nutrients, 2023, 15(17) : 3792.
Silva M, Rodrigues SSP, Correia DM, et al. Eating out of home in

Indonesia

Portugal ; characterisation and effects on dietary intake[ J]. British
Journal of Nutrition, 2024, 132(2): 169 —181.
PEEFR PSS HEE TR &G E—rb E s R
BE TR )]. BIRA,2024,46 (4) :310.

Working Group on Rational Diet, Chinese Nutrition Society.

Rational Diet Nutritional and healthy breakfast model for

Chinese residents [ J ]. Acta Nutrimenta Sinica, 2024, 46 (4) .
310. (In Chinese)
TRE NER, 2,5 P E AR R RE IR R )
W R R— S [ T]. TAF5T,2022,51(6) 1866 - 870.
Ding CC, Qiu YJ, Li WD, et al. Expert consistency evaluation on
nutrition and health knowledge questionnaire items for Chinese
adults[J]. Journal of Hygiene Research, 2022, 51 (6) . 866 —
870. (In Chinese)
Preacher KJ, Hayes AF. SPSS and SAS procedures for estimating
indirect effects in simple mediation models[ J]. Behavior Research
Methods, Instruments, & Computers: a Journal of the Psychonomic
Society, Inc, 2004, 36(4) . 717 -731.
EE%E{ B, RFEE AF. WIHEAE 2021 AR IRAR IS R SRR
PUIBER L2 R R oA [ 1] 0 2 36 T 2023, 39
(10) 11331 —1335.
Xiong JH, Duan HB, Wu SL, et al. Awareness rate and
influencing factors of nutrition and health knowledge among adult
residents in Hunan province in 2021 ;a cross — sectional survey|[ J].
Chinese Journal of Public Health, 2023, 39 (10) . 1331 - 1335.
(In Chinese)
ABA RT3 AR, RO HE A B IX 2022 AR AR RVE IR A
RIS 2 R 2 il K R A3 Hr [ T BBy = 2 A i, 2025,
31(3):191 - 196.

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

Yang Y, Fan Y, Wang ZQ. Analysis of the awareness rate and
influencing factors of nutritional health knowledge among adult
residents in certain counties and districts of Anhui Province in 2022
[J]. Anhui Journal of Preventive Medicine, 2025,31(3); 191 —
196. (In Chinese)

Yang W, Zhuang Z, Huang P, et al. Short sleep time May be the
main reason for irregular breakfast to cause overweight — a cross —
sectional study[ J]. Frontiers in Nutrition, 2024, 11, 1310155.
R SRR, O 4. 2018—2020 4F Hh [ RUAR JE R AE SN
ERBLAHTLT]. o AR A 2k, 2025 ,37 (4) 1373 - 381,
Pan F, Zhang TW, Zhao FL, et al. Analysis of eating out of home
among adults in China from 2018 to 2020 J]. Chinese Journal of
Food Hygiene, 2025, 37(4): 373 —=381. (In Chinese)

FEHE AT, EIRE. EIRBE X T N SRR A
AT TR SEM [ EB/OL]. [2026 —01 —16]. https://
kns. cnki. _ STWVWOZSLR8nl
VqjjTox7YVDOAyu31n6 UxIWQLZ8 hMzlu8s061jgDLVqomdI2HTh
gl ce81jo7202YAj9CLo6k2juBOhPKiPFtD2uSPOmyzul FkJ _ kJI AIK
IRxc2qdGIKURiws YbJSf00yc7QgHVJBICMCHVGmY 1ugFSOYGK
DGkR8nejvVnpz7 0So88afo b&uniplatform = NZKPT&language =
CHS.

Wang LJ, Yu XX, Huang XX. Evaluation of the intervention effect

net/kems2/article/abstract? v =

of nutrition education on nutritional knowledge and dietary behaviors
of pupils in Zhongshan city [ EB/OL]. [2026 - 01 - 16 ].
https : //kns. cnki. net/kems2/article/abstract? v = _STWVWOZS
LR8nIVqjtjT6x7 Y VDOAyu31n6 UxIWQLZ8hMzlu8s061jgDLVqomd
12HTbgl ce8ijo7202YAj9 CLo6k2juBIhPKiPFtD2u5 POmyzul FkJ _ k
J1AIKIRxc2 qdGfKURiws YbJSf0oyc7 QgHVIB1 CMCHV GmY 1 ugFSO
YGKDGkR8nejvVnpz7 0So88af6 b&uniplatform = NZKPT&language
= CHS. (In Chinese)

TR, TR, TR, . B RR AR ILERE T YR
Ptiﬁ TR AAERILT]. T R AR ,2025,41(4) :350
-355.

Wu HJ, Wang JJ, Wang L, et al. The mediating role of nutritional
literacy between the family food environment and eating behaviors of
school — age children[ J]. Chinese Journal of Health Education,
2025, 41(4) : 350 —355. (In Chinese)

Mitran AM, Popa AD,

Gherasim A, et al. Influence of
socioeconomic factors and nutritional advice on Diet quality in
women of reproductive age: a FIGO - DQS assessment [ J ].
Nutrients, 2024, 16(22) ; 3855.

Wt A, K98, S5 T AR S AR AN SR AR 5 ik
RS B CHEPERFFEL T ], b I A 2435, 2023,35(8) 11199
- 1204.

Yang YQ, Li ZZ, Liu S, et al. Relationship between eating out
frequency and taste preferences among urban adult residents[ J].
Chinese Journal of Food Hygiene, 2023, 35(8) : 1199 - 1204. (In
Chinese)

Qi Q, Sun Q, Yang L, et al. High nutrition literacy linked with
low frequency of take — out food consumption in Chinese college
students[ J]. BMC Public Health, 2023, 23(1) . 1132.

T A AR AT A A IR R B, R 5 2R AR | AT AR
IR B M R - B2 e [ ] 10 B O K 2 2 ol R
2018,15(2) :164 —166.

Long J. The effect of breakfast skipping on body weight, metabolic



BT =27 2026 4F56 53 4555 4 ] Modern Preventive Medicine, 2026, Vol. 53, NO. 4

- 643 -

[24]

index, appetite and inflammation index of obese adults[ J]. Journal
of Hunan Normal University ( Medical Science), 2018, 15(2):
164 —166. (In Chinese)

TP AR BE, BRUTT , 55, 2 R JRRE A 1T 3l A IO R
B SAREAT N HSE [T ], b B 9 T AR 4, 2023, 37
(4):21-24.

Lei XY, Ni CX, Chen JL, et al. Effects of reasonable Diet action

on nutrition knowledge and eating behavior of community residents

[25]

in Yunhe county [ J]. Chinese Primary Health Care, 2023, 37
(4): 21 -24. (In Chinese)
Be/NZLERKEF  EBOR, 55, B E T RAE JE R LB R 2
WAL PEEYS5EFR,2024,30(4) :5 - 10.
Bi XY, Cao QY, Wang YY, et al. A survey on breakfast food types
of urban adults in China[ J]. Food and Nutrition in China, 2024,
30(4):5-10. (In Chinese)

W s H 9 :2025-09-04

(L% 586 W)

(9]

[11]

[12]

[13]

[16]

SRR PRI K MR 45 R A rh B AR DI RE S IR B0 K
Hpm AR ()], AR il 44 ik, 2023,27 (6) : 639 -
644.

Zhang T, Lin GT, Lin LT, et al. Analysis of liver dysfunction and
its influencing factors in middle — aged and elderly People in
Hainan Province [ J |. Chinese Journal of Disease Control &
Prevention, 2023, 27(6) ;: 639 —644. (In Chinese)

PRIV, B, MBI, 25 MRS 35 ~ 74 % A HE d L IR
TR S MG fE B N B IS (1], 262 B 27k R, 2021, 25
(19) :2665 -2667.

Chen JC, Yan YX, Lin LT, et al. Epidemiological characteristics
and risk factors of overweight and obesity in population aged 35 —74
in Hainan province [ J]. The Medical Forum, 2021, 25(19):
2665 —2667. (In Chinese)

Fitzgerald JD, DalbethN, Mikuls T, et al. 2020 American college
of rheumatology guideline for the management of gout[ J]. Arthritis
Care & Research, 2020, 72(6) : 744 -760.
TR PRI AT I A, A U R A TP AR N T AR S R IR
KICREa PRI AT (7] b E e e BB S % ,2025,33(10) -
749 -753.

Han ML, Lin GT, He LM, et al. Analysis of abnormal renal
function status and its influencing factors in middle — aged and
elderly People in Hainan[ J]. Chinese Journal of Prevention and
Control of Chronic Diseases, 2025, 33 (10): 749 - 753. (In
Chinese)

Gutkowska K, Wierzbicka E, Madej D, et al. Breakfast
frequency, lifestyle — related factors and their association with body
weight status among Polish primary school children aged 10 to 12
years: results from a nationwide cross — sectional study [ J].
Nutrition Journal, 2025, 24(1) . 160.

AU R A P AR RR AT 8 S L AR S F 5
[D]. ¥ 13 g B2 B, 2022.

Lin LT. Relationship between dietary behavior and hypertension in
middle — aged and elderly residents in Hainan province [ D ].
Haikou: Hainan Medical University, 2022. (In Chinese)
WIS, I, EER 55,2015 SRR E 15 B ) 18 ~ 59 % 4R
Ja R L PRAR KV B e PRR LRE JBIRBE [T ). P AR AT a2
A4i,2021,42(5) :840 - 845.

Hu HJ, Su C, Wang HJ, et al. Level of serum uric acid and
prevalence of hyperuricemia among Chinese adults aged 18 - 59
years old in 15 provinces, 2015 [ J].
Epidemiology, 2021, 42(5) : 840 —845. (In Chinese)

Zhang DX, Xu X, Ye ZB, et al. One — Year risk prediction of

Chinese Journal of

elevated serum uric acid levels in older adults: a longitudinal cohort

study[ J]. Clinical Interventions in Aging, 2024, 19 1951 -

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

1964.

Xi C, Cen Y, Yang BW, et al. Effects of dietary factors on
hyperuricaemia and gout: a systematic review and meta — analysis of
observational studies [ J]. International Journal of Food Sciences
and Nutrition, 2024, 75(8) . 753 -773.

Li GY, Qian XD, Ma CM, et al. The dose — response relationship
between sex hormones and hyperuricemia in different gender:
NHANES 2013 -2016[ J].
1035114.

Frontiers in Endocrinology, 2022, 13

Xiong Z, Zhu C, Qian X, et al. Serum uric acid is associated with

dietary and lifestyle factors in elderly women in suburban
Guangzhou in Guangdong province of South China[ J]. Journal of
Nutrition Health & Aging, 2013, 17(1); 30 —34.

Kearon C, de Wit K, Parpia S, et al. Diagnosis of pulmonary
embolism with d — Dimer adjusted to clinical probability[ J]. New
England Journal of Medicine, 2019, 381(22) . 2125 -2134.
S FET TR (1 b 2 AR IR IR T 25 5 PR IR 1M
RE M SCIBBE ST D] WL . WAL BE 252 B, 2024.

Zhang SM. Association study of sleep, diet, and hyperuricemia in
middle — aged and older adults based on latent class model [ D ].
Hubei; Hubei University of Medicine, 2024. (In Chinese)
Tobaldini E, Fiorelli EM, Solbiati M, et al. Short sleep duration
and cardiometabolic risk: from pathophysiology to clinical evidence
[J]. Nature Reviews Cardiology, 2019, 16(4) : 213 —224.
ViR RFR T L B Be AR AT g PR IR AR AG: HE BAR B2 i K]
FWTE D] KA RAF AR R, 2024,

Xu JJ. Research on the detection status and influencing factors of
hyperuricemia in the physical examination population of a hospital
in Changchun City [ D ].
Chinese Medicine, 2024. (In Chinese)

Changchun: Changchun University of

Jalili S, Naderi NJ. Comparison ofrepair index in cigarette and
waterpipe smokers: a Bio — Monitoring assessment using human
exfoliated buccal mucosa cells [ J ]. International Journal of
Preventive Medicine, 2022, 13, 27.

Ma WW, Ye GC, Liu YN, et al. Impact of alcohol consumption on
hyperuricemia and gout; a systematic review and meta — analysis
[J]. Front Nutr, 2025, 12 1588980.

Li X, Song PG, Li JP, et al. Relationship between hyperuricemia
and dietary risk factors in Chinese adults; a cross — sectional study
[J]. Rheumatology International, 2015, 35(12) : 2079 —2089.
Jin H, Lee SY, Lee W. Relationship between breakfast skipping
and hyperuricemia in Korean adults; results from KNHANES 2016
—-2023[J]. Scientific Reports, 2025, 15(1): 25123.

I %m B #1.2025-10-17



