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Background: Dental caries is a chronic disease that is commonly seen in all age groups in Korea. Studies regarding the association between diet quality
and dental caries are limited, and previous studies have focused only on children and adolescents. Therefore, we aimed to investigate the association
between Korean Healthy Eating Index (HEI) and dental caries in Korean adults.

Methods: Among 22,948 people who participated in the 2013-2015 Korea National Health and Nutrition Examination Survey, 10,365 adults aged >20
years were included in this study. The Korean HEI values were categorized into quartiles. Multiple logistic regression analysis was conducted to
calculate the odds ratios (ORs) and 95% confidence intervals (Cls) for dental caries according to the HEI quartiles after adjusting for confounders.

Results: The prevalence of dental caries significantly decreased with increasing HEI quartiles. When compared with quartile 4, the ORs and 95% Cls for
dental caries were 1.364 (1.139-1.634) in quartile 1, 1.297 (1.097-1.533) in quartile 2, and 1.321 (1.107-1.577) in quartile 3 after adjusting for age,
sex, body mass index, current smoking, alcohol consumption, physical activity, hypertension, diabetes, household income, education level, and
tooth brushing before sleeping.

Conclusion: Higher HEI value was significantly associated with lower prevalence of dental caries. Efforts to follow healthy diet habits could help in the
prevention of dental caries in Korean adults.
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Table 1. Clinical characteristic of study population

Unweighted N 10,365
Age (v) 417102
Sex
Male 50.5 (0.5)
Female 49.5(0.5)
Body mass index (kg/m?) 23.8+0.0
Household income
Lowest 9.1(0.4)
Medium-lowest percentile 24.3(0.8)
Medium-highest percentile 31.9(0.8)
Highest 34.8(1.0)
Education level
Elementary school or less under 8.0(0.4)
Middle school 84(0.4)
High school 40.8 (0.7)
College or higher 42.8(0.8)
Current smoker 24.2(0.5)
Physical activity 41.1(0.9)
High risk alcohol drinking 21.8(0.5)
Brushing before sleep 482 (0.2)
Diabetes 6.9(0.3)
Hypertension 18.5(0.5)
Dental caries 30.3(0.7)

Data was expressed as meanztstandard errors (SE) for categorical variables or
percentages (SE) for categorical variables.
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Table 2. Clinical characteristics according to the Korean Healthy Eating Index in Korean adults

Korean Healthy Eating Index

Characteristics
Q1 (16.0-55.1) Q2 (55.2-64.5) Q3 (64.6-73.1) Q4 (73.2-100) P-value
Unweighted N 2,531 2,571 2,623 2,640
Age (y) 38.5+0.3 41.840.3 42 .6+0.3 44.0£0.3 <0.001
Sex (male) 56.8+1.0 52.8+1.1 50.1£1.0 42211 <0.001
Body mass index (kg/m?) 23.940.1 23.940.1 23.7+0.1 23.610.1 0.004
Household income <0.001
Lowest 10.9 (0.8) 9.4(0.7) 8.1(0.7) 7.7(0.7)
Medium-lowest 269(1.2) 25.4(1.1) 23.1(1.1) 209(1.1)
Medium-highest 31.9(1.2) 326(1.2) 32.7(1.2) 309(1.2)
Highest 30.4(1.3) 326 (1.4) 36.1(1.5) 40.5(1.6)
Education level 0.545
Elementary school or less under 7.6 (0.6) .6) 2(0.6) 8.1(0.6)
Middle school 7.7 (0.7) 7) 0(0.6) 8.0(0.6)
High school 43.0(1.2) 39 5(1.2) 40 6 (1.3) 40.7 (1.2)
College or higher 41.8(1.3) 433(1.3) 422 (1.4) 43.1(1.3)
Current smoking 31.6(1.2) 26.5(1.1) 23.0(1.0) 15.3(0.9) <0.001
Physical activity 40.7 (1.4) 38.8(1.3) 41.3(1.4) 430(1.3) 0.086
High risk alcohol drinking 26.2 (1.0) 23.7(1.0) 20.7 (0.9) 16.2 (0.9) <0.001
Brushing before sleep 46.4(1.3) 483(1.2) 483(1.2) 497 (1.2) 0.004
Diabetes 9(0.5) 6.1(0.6) 5(0.7) 7.2(0.6) 0.014
Hypertension 1 5 8 0.8 19.2 (0.9) 20 1(0.9) 19.2 (0.9) 0.003
Data was expressed as meanzSE for categorical variables or percentages (SE) for categorical variables.
N, number; Q, quartile; SE, standard errors.
P-values are calculated using a weighted one-way analysis of variance.
Table 3. Nutritional status according to Korean Healthy Eating Index
Korean Healthy Eating Index
Q1 (16.0-55.1) Q2 (55.2-64.5) Q3 (64.6-73.1) Q4 (73.2-100) P-value
Total calories (kcal/day) 2,155.4£26.5 2,223.0£26.0 2,204.6120.3 2,179.1£21.4 0.225
Carbohydrate (%) 58.3+0.4 61.3:0.3 62.20.3 62.7+0.3 <0.001
Protein (%) 13.540.1 13.8£0.1 14.10.1 14.540.1 <0.001
Fat (%) 9.840.1 8.640.1 8.5£0.1 8.9+0.1 <0.001
Saturated fatty acid (%) 6.70.1 5.6£0.1 5.4£0.1 5.620.1 <0.001
Vitamin A (ug RE/day) 731.5426.2 761.9424.5 819.623.0 856.122.0 0.001
Vitamin B1 (mg/day) 2.1+0.0 21300 2.2+0.0 23+0.0 <0.001
Vitamin B2 (mg/day) 1.440.0 1.540.0 1.540.0 1.640.0 <0.001
Vitamin C (mg/day) 724424 92.142.7 113.943.2 140.4+4.1 <0.001
Niacin (mg/day) 17.00.3 17.840.3 18.120.2 18.6+0.3 0.001
Calcium (mg/day) 4614480 498.216.7 530.8+6.9 587.5+8.2 <0.001
Phosphorus (mg/day) 1,063.6+15.2 1,144.614.6 1,186.9+12.0 1,252.0+14.7 <0.001

Data was expressed as meanztstandard errors for categorical variables.

Q, quartile; RE, retinol equivalents.

The carbohydrate intake and protein intake proportions were calculated: carbohydrate intake (g/day)x4 kcal/total energy intake (kcal/day)x100 and protein intake (g/
day)x4 kcal/total energy intake (kcal/day)x100. The fat intake proportions were calculated: fat intake (g/day)x9 kcal/total energy intake (kcal/day)x100.
P-values are calculated using a weighted one-way analysis of variance.
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Table 4. Odds ratios (95% Cls) for dental caries according to Korean Healthy Eating Index in Korean adults
Korean Healthy Eating Index
Q1 (16.0-55.1) Q2 (55.2-64.5) Q3 (64.6-73.1) Q4 (73.2-100)
Model 1 1.559 (1.323-1.838) 1.382 (1.188-1.608) 1371 (1.166-1.612) 1
Model 2 1.501 (1.266-1.779) 1.354 (1.155-1.587) 1.366 (1.156-1.615) 1
(

Model 3 1.364 (1.139-1.634)

1.297 (1.097-1.533)

1.321 (1.107-1.577) 1

Cl, confidence interval; BMI, body mass index.

Model 1: age, sex, BMI. Model 2: age, sex, BMI, current smoker, high risk alcohol drinking, physical activity. Model 3: age, sex, BMI, current smoker, high risk alcohol
drinking, physical activity, hypertension, diabetes, household income, education level, tooth brush before sleep.

Korean J Fam Pract. 2021;11(6):415-421

www kjfp.or.kr 419



KJFP

Korean Journal of Family Practice

wEepIeeh B), Hle ¢, Uolohl, 24, o 4L QU
H[h QuelA ojulsh S 3tek vkl ¢, vlek BL2, 24t 2
2 E7g AHeko] BE O o} Al=0] uhlT} K)o Tolst 4
oIt

£ AL ST ESHE iR GEaT 249l U
YRA AZE MGl 2] ATH7IAS0t Ho} 94
B VAL FobThe 2 Aot Urk s £ A7
o= 2 7H xﬂ%&@% ot R FUAGIFRAE Bl
GRS Aok A% FHE <
AL #)7] oﬁu} %ﬂﬂi% A 71YA 2P B

]

OlN &

-
fu

¢

o

N,

r

re
-
=
[oYa/mNil
3
il
=)
N
;;
i
15
>~
2
o
o,
Y
2
- o
4
=t
i
)
2l
o
o{ﬂ

g
i

l

oS ]..‘:./K-lo] 011:} 2) @\xﬁi B4 23T
7} E RoeAZa) BEy nE Sehnss
Hog E A= vt 4

Ft &4 Q= A7 7 ©
opslth. X|op-2]5-] AT} X
1L 7EA| ] TAlS 7HAoF o
*g} E—ﬂr A|o}-9-A15te] <l
{138 ojof & ok,

o[l

1o

N,
g0 of %2

o

>

ro
1o
N
Jue
&Y
-0,
>,
oZ
ik
1o
i)
M Mo o
)
N

)
B

F

Ir 4
o
o
— 0.
bll-(‘

I
mk?_ﬂ _1$_, rlo
mE 41 4

_4

o2
=2
of
el
¥9, ofx
~

P 7
A

R
fn
ok
o

flo 4
=]
<
re

4
Y
)

_<,l
b
olN
Mo
N

o

A A FoIA] Wt g

Aol it A+
oz g

A ot

2Zlutetol A
loF

¢
re
o,
ol
2

ox
i)
ok
i)
0
>
oZ,
rhv ok
e,
of
oQ
B
1o
Wi
Ho
olN
o
e

¢

10
e
-4
i
H—l
B>
)
®
0 o 1>
] ;Z
"
o

)
i
ol

L= T
r% o,
i 1
og AL
s
l~>>j =Y
>
i
oft  flo
:Oé
(%]
(e}
=
e)
~
>
o)
!
o
4
%
-0,
19
>,
o%

gz A} A1671(20139-20159)0]] Fod5t 22,948
% 5F 194 wgkel A%, *7\4 & 2] A, AR 7R =0
Zﬂﬂf& 10,3657 Ao 2 of

re :10
2 o

375 94
ci20] 1% B 9k o, A8, A 8 3
¥, 29Y &5 %, AABE ofF, TV,
S, W] 1 e BT NS A8 0
A28 3] #4248ttt

Ak AYBRS ARITE BOLIST G 94 3B
RIS SrobAl 2 BT 4 YT ERALES

F TS AR 1 B T80 HHICHES)

ok rlo

420 www kjfp.or.kr

Dong-Ho Yun, Yu-Jin Kwon. Korean Healthy Eating Index and Dental Caries

4), 22819} 95% Alg| 7ol AR 150 AE 1.364 (1.156-
1.615), AHEY 22FNAE 1.297 (1.097-1.533), AHEH] 32FNA=
1.321 (1.107-1.577)°]34tt.

AE: Seutet 4Rl AREAQl AlgEe] Ag Wkt & Qe 4
BT 7t Holda g, Aole-AE FHEES Forith A
o ARES A7) {8l WeBlot= A2 gk AdRIofA of-4]
< oYshe g =20l 2 4 Utk

— 45

Al
s

CONFLICT OF INTEREST

No potential conflict of interest relevant to this article was reported.

ORCID

Dong-Ho Yun, https://orcid.org/0000-0001-9813-9673
Yu-Jin Kwon, https://orcid.org/0000-0002-9021-3856

REFERENCES

. United States. Office of the Assistant Secretary for Health and Surgeon Gen-
eral. Healthy people: the Surgeon Generals report on health promotion and
disease prevention. Washington, D.C.: US. Public Health Service; 1979.

2. National Research Council. Diet and health: implications for reducing

chronic disease risk. Washington, D.C.: National Academy Press; 1989.

3. US. Department of Agriculture, US. Department of Health, Education, and
Welfare. Nutrition and your health: dietary guidelines for Americans. Wash-
ington, D.C.: US. Department of Agriculture; 1980.

4. Kennedy ET, Ohls ], Carlson S, Fleming K. The Healthy Eating Index: design
and applications. ] Am Diet Assoc 1995;95:1103-8.

5. Yun S, Oh K. Development and status of Korean Healthy Eating Index for

—

adults based on the Korea National Health and Nutrition Examination Sur-
vey. Public Health Wkly Rep 2018; 11:1764-72.

Selwitz RH, Ismail AT, Pitts NB. Dental caries. Lancet 2007; 369: 51-9.
Machiulskiene V, Campus G, Carvalho JC, Dige I, Ekstrand KR, Jablonski-
Momeni A, et al. Terminology of dental caries and dental caries manage-

N

ment: consensus report of a workshop organized by ORCA and cariology
research group of IADR. Caries Res 2020; 54: 7-14.

8. Schwendicke E Dérfer CE, Schlattmann P, Foster Page L, Thomson WM,
Paris S. Socioeconomic inequality and caries: a systematic review and meta-
analysis. ] Dent Res 2015; 94: 10-8.

9. Fisher-Owens SA, Gansky SA, Platt L], Weintraub JA, Soobader MJ, Bram-
lett MD, et al. Influences on childrens oral health: a conceptual model. Pedi-
atrics 2007; 120:€510-20.

10. World Health Organization. Recommendations for preventing dental dis-

eases. In: World Health Organization, editor. Diet, nutrition, and the preven-

Korean J Fam Pract. 2021;11(6):415-421


https://www.worldcat.org/title/healthy-people-the-surgeon-generals-report-on-health-promotion-and-disease-prevention/oclc/5943770&referer=brief_results
https://www.worldcat.org/title/healthy-people-the-surgeon-generals-report-on-health-promotion-and-disease-prevention/oclc/5943770&referer=brief_results
https://www.worldcat.org/title/healthy-people-the-surgeon-generals-report-on-health-promotion-and-disease-prevention/oclc/5943770&referer=brief_results
https://www.worldcat.org/title/diet-and-health-implications-for-reducing-chronic-disease-risk/oclc/614891728&referer=brief_results
https://www.worldcat.org/title/diet-and-health-implications-for-reducing-chronic-disease-risk/oclc/614891728&referer=brief_results
https://www.worldcat.org/title/nutrition-and-your-health-dietary-guidelines-for-americans/oclc/883674624&referer=brief_results
https://www.worldcat.org/title/nutrition-and-your-health-dietary-guidelines-for-americans/oclc/883674624&referer=brief_results
https://www.worldcat.org/title/nutrition-and-your-health-dietary-guidelines-for-americans/oclc/883674624&referer=brief_results
https://books.google.co.kr/books?hl=ko&lr=&id=S6YsDwAAQBAJ&oi=fnd&pg=PA4&dq=%22Recommendations+for+preventing+dental+diseases%22&ots=t9WTipNGAe&sig=dvt8PsIS21hUaOjz7p585evuCNU#v=onepage&q=%22Recommendations for preventing dental diseases%22Recommendations for preventing dental diseases&f=false
https://books.google.co.kr/books?hl=ko&lr=&id=S6YsDwAAQBAJ&oi=fnd&pg=PA4&dq=%22Recommendations+for+preventing+dental+diseases%22&ots=t9WTipNGAe&sig=dvt8PsIS21hUaOjz7p585evuCNU#v=onepage&q=%22Recommendations for preventing dental diseases%22Recommendations for preventing dental diseases&f=false

11

12.

15.

16.

17.

19.

tion of chronic diseases. Geneva: World Health Organization; 2003. p. 105-
28.

Reisine ST, Psoter W. Socioeconomic status and selected behavioral deter-
minants as risk factors for dental caries. ] Dent Educ 2001; 65: 1009-16.
Costa SM, Martins CC, Bonfim Mde L, Zina LG, Paiva SM, Pordeus IA, et
al. A systematic review of socioeconomic indicators and dental caries in
adults. Int ] Environ Res Public Health 2012;9: 3540-74.

. Kim D, Park D, Choi Y, Chang K, Kim ], Chung W, et al. Advanced analysis of

Korean National Oral Health Survey. Seoul: Ministry of Health and Welfare;
2011.p.80-5.

. Kweon S, Kim Y, Jang MJ, Kim Y, Kim K, Choi S, et al. Data resource profile:

the Korea National Health and Nutrition Examination Survey (KNHANES).
Int ] Epidemiol 2014;43: 69-77.

Lee YK, Kwon HJ. Correlations among eating habits, behaviors for dental
health and dental caries of juveniles. ] Korean Soc Dent Hyg 2013; 13: 419-
24.

Touger-Decker R, van Loveren C. Sugars and dental caries. Am J Clin Nutr
2003;78:881S-92S.

Ramos-Gomez FJ, Weintraub JA, Gansky SA, Hoover CI, Featherstone JD.
Bacterial, behavioral and environmental factors associated with early child-
hood caries. ] Clin Pediatr Dent 2002; 26: 165-73.

. Costa SM, Martins CC, Pinto MQC, Vasconcelos M, Abreu MHNG. Socio-

economic factors and caries in people between 19 and 60 years of age: an
update of a systematic review and meta-analysis of observational studies.
Int ] Environ Res Public Health 2018; 15: 1775.

Ervin RB. Healthy Eating Index scores among adults, 60 years of age and

Korean J Fam Pract. 2021;11(6):415-421

20.

21.

22.

23.

24.

25.

26.

27.

KJFP

Korean Journal of Family Practice

over, by sociodemographic and health characteristics: United States, 1999-
2002. Adv Data 2008; (395): 1-16.

Juan WY, Lino M, Basiotis PP. Quality of diets of older Americans. Fam
Econ Nutr Rev 2004; 16:69-71.

Nunn ME, Braunstein NS, Krall Kaye EA, Dietrich T, Garcia RI, Henshaw
MM. Healthy eating index is a predictor of early childhood caries. ] Dent
Res 2009; 88:361-6.

Kaye EA, Sohn W, Garcia RI. The Healthy Eating Index and coronal dental
caries in US adults: National Health and Nutrition Examination Survey
2011-2014.] Am Dent Assoc 2020; 151: 78-86.

Edelstein BL. Disparities in oral health and access to care: findings of na-
tional surveys. Ambul Pediatr 2002; 2 Suppl 2: 141-7.

Benedetti G, Campus G, Strohmenger L, Lingstrdm P. Tobacco and dental
caries: a systematic review. Acta Odontol Scand 2013;71: 363-71.

Rooban T, Vidya K, Joshua E, Rao A, Ranganathan S, Rao UK, et al. Tooth
decay in alcohol and tobacco abusers. ] Oral Maxillofac Pathol 2011; 15: 14-
21.

Chapple IL, Bouchard P, Cagetti MG, Campus G, Carra MC, Cocco E et al.
Interaction of lifestyle, behaviour or systemic diseases with dental caries and
periodontal diseases: consensus report of group 2 of the joint EFP/ORCA
workshop on the boundaries between caries and periodontal diseases. ]
Clin Periodontol 2017; 44 Suppl 18: S39-51.

Park HA, Lee JS, Son SM. Dietary underreporting from the 2001 Korean
National Health and Nutrition Survey. ] Korean Acad Fam Med 2006; 27:
822-9.

www kjfp.orkr 421


https://books.google.co.kr/books?hl=ko&lr=&id=S6YsDwAAQBAJ&oi=fnd&pg=PA4&dq=%22Recommendations+for+preventing+dental+diseases%22&ots=t9WTipNGAe&sig=dvt8PsIS21hUaOjz7p585evuCNU#v=onepage&q=%22Recommendations for preventing dental diseases%22Recommendations for preventing dental diseases&f=false
https://books.google.co.kr/books?hl=ko&lr=&id=S6YsDwAAQBAJ&oi=fnd&pg=PA4&dq=%22Recommendations+for+preventing+dental+diseases%22&ots=t9WTipNGAe&sig=dvt8PsIS21hUaOjz7p585evuCNU#v=onepage&q=%22Recommendations for preventing dental diseases%22Recommendations for preventing dental diseases&f=false
https://m.korea.kr/expertWeb/resources/files/data/document_file/2011/%ea%b5%ad%eb%af%bc%ea%b5%ac%ea%b0%95%ea%b1%b4%ea%b0%95%ea%b4%80%eb%a0%a8_%ec%8b%a4%ed%83%9c%ec%a1%b0%ec%82%ac%ec%9e%90%eb%a3%8c_%ec%8b%ac%ec%b8%b5%eb%b6%84%ec%84%9d.pdf
https://m.korea.kr/expertWeb/resources/files/data/document_file/2011/%ea%b5%ad%eb%af%bc%ea%b5%ac%ea%b0%95%ea%b1%b4%ea%b0%95%ea%b4%80%eb%a0%a8_%ec%8b%a4%ed%83%9c%ec%a1%b0%ec%82%ac%ec%9e%90%eb%a3%8c_%ec%8b%ac%ec%b8%b5%eb%b6%84%ec%84%9d.pdf
https://m.korea.kr/expertWeb/resources/files/data/document_file/2011/%ea%b5%ad%eb%af%bc%ea%b5%ac%ea%b0%95%ea%b1%b4%ea%b0%95%ea%b4%80%eb%a0%a8_%ec%8b%a4%ed%83%9c%ec%a1%b0%ec%82%ac%ec%9e%90%eb%a3%8c_%ec%8b%ac%ec%b8%b5%eb%b6%84%ec%84%9d.pdf
https://www.kci.go.kr/kciportal/ci/sereArticleSearch/ciSereArtiView.kci?sereArticleSearchBean.artiId=ART001783164
https://www.kci.go.kr/kciportal/ci/sereArticleSearch/ciSereArtiView.kci?sereArticleSearchBean.artiId=ART001783164
https://www.kci.go.kr/kciportal/ci/sereArticleSearch/ciSereArtiView.kci?sereArticleSearchBean.artiId=ART001783164
https://www.proquest.com/openview/cca4b0b3f7ed8c9a24531c7304bc4c92/1?pq-origsite=gscholar&cbl=6796
https://www.proquest.com/openview/cca4b0b3f7ed8c9a24531c7304bc4c92/1?pq-origsite=gscholar&cbl=6796

