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Abstract

Aim: To evaluate and to compare the relationship between a history of gestational diabetes mellitus
(GDM) and self-rated oral health (SROH) by using data from the National Health and Nutrition Ex-
amination Survey (NHANES). Methods: Based on NHANES data from 2009 to 2014, 4767 women
were included in this study. “Have you ever had gestational diabetes mellitus” was a question that
was used to assess whether the participants have gestational diabetes mellitus. SROH was deter-
mined by self-report. Univariate and multivariate logistic regression models were used to assess
the relationship between gestational diabetes mellitus and SROH, adjusting for potential confound-
ers, with age, sex, race, poverty income ratio, education, body mass index, hypertension, smoking,
periodontal status, oral self-care, and periodontal treatment history as covariates. Results: Among
the 4767 women with complete data, SROH was correlated with GDM status. After adjusting for the
covariates, the correlation between SROH and history of GDM was significant (odds ratio 1.441,95%
confidence interval [CI] 1.151~1.803, P = 0.001; odds ratio 1.477, 95% CI 1.158~1.883, P = 0.002;
and odds ratio 1.480, 95% CI 1.156~1.895, P = 0.002, respectively). Conclusions: After controlling
for known confounders, SROH was worse in patients with previous GDM than in controls. Women
with or without a history of GDM showed differences in periodontal status and oral health. The re-
sults indicate the necessity to improve oral health services in women.
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1. 5|

SEYRIIRE PRI (GDM) 2 SRR ¥ VO A BT B W (1], SRS AT PRV SR S22 SR AR HE PR
PR 2R [2]. GDM 54 REEIREE R EE MG, GDM BFKHIE ™. Fr . BERJUAIGE S K L%
SEIN[3] [4]. RESRULARMINT v MR B 513 (0 6 ) L R 25 3R IMORE R BE AR AR S A AR B W B 32 458 el
FRMAE AT & R ADT[5] . A GDM 5 SEAYIE 4R A7 i W R PR XU/ JE GDM B i) 7 A A E, iR
PRI S 5 o UREAE R A 2B ST AR SR [6]. H 20 THHECHTLCK, AN TFELESRIE RIS W 52 ANE PE 7 T 3R
/U2 AR, INIEEE 7 A REEIRESR[7].

FRPRAER ML 24, TS 2 F RGVEBR IO M BRI BRI A R AT
UREE RIAHRI8]. A AR N A RIEYRE R ER AR, Wik 7. B R ARENE WA
KAZPRI9] [10]o 2 9 vl 5 5 Jmy s AN i 2 S e iy, CPAS /E GDM R R h AW AEAE T, RTF
Ji 5 5 GDM Z 2% & Bt Fe 4 R A —[11]
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H PP ZE B i (R 5 A R 10 s T AR N i i e 45 ) Y 385 AH DA77 ik 3 22 e [12] [13] W 3 B AR
T S T e s (AL 22 [14], AT AT BRI A SROH #8022, ARATIAS K W] BE Il S5 4 FHR
B, HASKITREE BB FEE[15]. 135 o N AR 138 N ) 0 s R0 — e {gk BEbR 4 B 22 [15] . S i (it
FUAE, BT 552 450 (1) EL o 1E 5 AN SR B VA BR[16], 1R Bk B2 AL e 5 %5 22 1) SROH AH
*K[17].

3¢ [E 4= = FE S 37 18 2 (National Health and Nutrition Examination Survey, NHANES) & —/ME+ A
FERIREAS . BRI, FRATTEA NHANES T H ()54 KA 78 GDM 325 B 3E D IEAR R 2 B K &R, AR X TAT
For, FRATHT T TN G N TERRE . S RPR L B P s PR AR O R T 5% SROH IR 3%,
EFEH S AR N R 5, FIH B Z A2 K2 logistic [0V 547, Xt T 8 i i H i GDM 5 7 i % 1 5B,
T8 F AR 5 O R e it A7 28 22 3 3

2. ik
21 WEAH

AW AL 7 1999 4E % 2018 FU ) NHANES #5#, b &l id i 5 2. vt A4 fi
S 2 PR SC AR AR T T AL o N 1 2L ARB R R s - NHANES 2 B B K DA Ge it H O (NCHS) 47 1)
— I AN A SR TR, B 7 NI 98 [P ISR AR B 45 N 01 I R AVE FRR 0« SR R A 23 iR
T ZM B ERRRMMR T, TR T SEE A LR B A .

NHANES (https://wwwn.cdc.gov/nchs/nhanes/)>R 42 732 2B BERBREEE, MIEERBREA
BB A A EAERMERIREAR, VPG A RAEBIT WU B RS FRR 0. el [ K DA St ol
e AR AU TR TR, a2 5 & R ML 7 1T s 5 & AH 7 M B 2, % 2011~2014
FEEAWEHAE: 2009~2010 4. 2011~2012 A1 2013~2014 E) I FCRIBEAT /087« BRI ISR IIHE IR0
S5 EVE RO R . FAT AT SR T2 NHANES B4EE > 20 5 (f4atk, 7ERER Ak
TURRIRAS, A V1 (g B BTG SR R IR PR ) 45 508 8 B HERRTE AL, BN 4767 ek, ]
1P

2009-20144ENHANESH 5251 5 (N=30468)

v

4P (N=15384)

HEBR IRt :
H B 44k (N=180)
<20 (N=8853)

YR PR R 52 e B DR s (8 R B BR AR (N=1584)
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B R gy AN=4767

Figure 1. Flow chart of study subject exclusion and inclusion
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22. IRZE

2.2.1. WEIREAGERTRSE

AP AR, FEMRZA AR, A N e A B A TR Lk N G R B IR, ANEE R4
TR BB 2R T8 (B8 SR B 8 SN SR U SR PR -
222 BiEORBEREE

RTINS RAR R, SR D R, A RHR IR T T 1 PR, 3245 T 2009~2014 4 NHANES
AR 56 7 RO 11 s g e AR [18] [19]. VP S A BE 4 MR A /AR &5 S T AN — R = P A 432

2.2.3. FEARR

K FH 25 [ 922 99 1 175 7% 41 7 .0» (Centers for Disease Control and Prevention, CDC) 1 2 [# 7 J& 95 2 43
(American Academy Periodontology, AAP) 45 H 1) =73 BEFRIE[ 20112 W 4/ 5, IR0r R FE . W EERIEE: (1)
BEFH R 22 MEER—ANF B AL (HEK) >3 mm, I H>2 AN EER—ANF &8 A7 5 PD CF
JARSTRSE) > 4 mm BiE>1 MEHEALA PD > 5 mm; (2) HEF K >2 MER—ANF AT A AL > 4
mm, BE>2 MER—ANFRISEE AL PD > 5 mm; (3) EEF A% >2 MNMEFA— A FRISRIHALS AL > 6
mm, FFH>1 MBI PD >5 mm. AHF SR T 590 AT Fh 8 B oF 8 e AR FEIE F R 9 — 4 2K

224, EFEBFAMHLEFREE

BFEFE . FORIRECEET AR . HAMPEPEF & AEEIEA & AN ARV IR 7 SR AR Al Al ) . 24
BREEQ2 FLLNWAE . 12 FHHEN 12 FUL EMEE) W4 200 100 SCHEE SCHRIE)-
BMI (4l #5244, kglem?, 43 <25, 25~30, >30) .« = Ifil i (2 SCHYAE & > 140 mmHg B#F 7K & > 90 mmHg,
A RO EAER M) PIR (KRN ST R, R T RN TR NL IR ).

2.3. it

AHE TN SPSS BRAFREAT Bidis 70 #r . IRt 22 ML AORFRAT & IR A E R TR, E TR
BRI LR B R R oR . € BRI & LS040, R ZE 0, FEERBANGIES i, KA

FRAREEE, 2 M FORER R TR

K =432 logistic [F1A 77755041 GDM 525 SROH Z [H]{155 &: (1) #[K K logistic [FH; (2) £
K logistic [A1JH: #5558 1, EFXHEERSRIRNGIET T U5, B8 2, AFXHEERS. Rk, PIR. #H . WIH.
BMI HEAT T %, MY 3, EFXH4ERE. A, PIR. & . W, BMI. FRE %, D REET T HE,
WM P 1E <0.05 BA G2 Lo

3. R

WS 5HK AL 1 s, Hrb 389 44 ok & O a YRSIRE IR, R SR AR S0 P 1) T
PR, S2HBCE AP AR, WA B A B AR, T e L s B £ — 3 2 [R50 R 35 22
Fto SEAPTE LR A AL (52.7%) i X E41(51.0%),  ZESRESTiH AR (P = 0.516).

Table 1. Characteristics of the study population according to GDM history
= 1. 1R GDM B MM FITRIHE

AR # GDM 5 7& GDM 5 P1H
N 389 4378
ER (D) 465+11.0 55.2 +14.5 <0.001

DOI: 10.12677/acm.2026.162752 3371 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.162752

ENEH 55

PIR 24+16 25+16 0.546
BMI (kg/m?) <0.001
<25 255 (67.1%) 3230 (75.1%)
25~ 39 (10.3%) 430 (10.0%)
30~ 86 (22.6%) 639 (14.9%)
R I 0.003
& 50 (13.4%) 825 (19.9%)
% 322 (86.6%) 3322 (80.1%)
SEIEES <0.001
BREEEREA 75 (19.6%) 566 (13.1%)
HALVEHEF B 43 (11.2%) 475 (11.0%)
VT EAAN 134 (35.0%) 1922 (44.4%)
EFIEIV 2N 72 (18.8%) 949 (21.9%)
HAh e 59 (15.4%) 416 (9.6%)
HERE 0.300
<12 4 92 (24.0%) 1118 (25.9%)
12 4 76 (19.8%) 954 (22.1%)
>12 4 215 (56.1%) 2248 (52.0%)
MR A 0.506
s 141 (36.8%) 1668 (38.5%)
% 242 (63.2%) 2660 (61.5%)
FR% 0.516
REE R F T 98 205 (52.7%) 2232 (51.0%)
BITCF A % 184 (47.3%) 2146 (49.0%)
{5 F 7 2R/ 40 TS v L A 0.028
= 284 (74.2%) 2943 (68.7%)
& 99 (25.8%) 1339 (31.3%)
{5 F Wk 1K 0.615
P 218 (56.9%) 2494 (58.2%)
3 165 (43.1%) 1788 (41.8%)
FRETT 0.348
H 51 (20.3%) 643 (22.9%)
" 200 (79.7%) 2164 (77.1%)
SROH <0.001
R I 1 226 (59.0%) 2964 (69.2%)
— % 157 (41.0%) 1320 (30.8%)
DOI: 10.12677/acm.2026.162752 3372 e PR [ 2 3k Jié


https://doi.org/10.12677/acm.2026.162752

ENEH 5

% 2 RYEE GDM 1S538 10 DI B PR B L B1(7.1%) I T X B 41(10.6%) »  FREE 2 H B R
ARFAMRHH 2 () 1 i B PR 2, s B VP38 16 BMI IR, TN TE IR b . hab, 8 FHARTHITE 1 T
FLAE 0 Ol E VPR, i O K E Dl BV 2E . D FOPR I B R EE T RN 43.2%, KT
s AP ZEFH I 61.7%, ZRIAFI5E X (P <0.01).

Table 2. Characteristics of the study population according to self-rated oral health

2. RIEE IO REV 5T A RFHFE

B3 SROH (HR4f/HE & 114F) SROH (—f&/%) P1E
N 3190 1477
BMI (kg/m?) 293+7.0 312477 <0.001
(%) 55.0 + 14.8 53.0 +13.5 <0.001
PIR 2.8+1.6 1.9+14 <0.001
GDM <0.001
1 226 (7.1%) 157 (10.6%)
2 2964 (92.9%) 1320 (89.4%)
BMI (kg/m?) 0.002
<25 2352 (75.2%) 1036 (71.3%)
25~ 320 (10.2%) 147 (10.1%)
30~ 455 (14.6%) 270 (18.6%)
o I 0.998
= 584 (19.3%) 271 (19.3%)
3 2439 (80.7%) 1132 (80.7%)
BRI <0.001
BEEREA 302 (9.6%) 318 (21.7%)
H A TG B 336 (10.7%) 172 (11.7%)
EAITFHEN 1542 (49.0%) 469 (32.0%)
EFETH RN 621 (19.7%) 384 (26.2%)
HoAt e 345 (11.0%) 122 (8.3%)
HERE <0.001
12 T 628 (20.0%) 532 (36.3%)
12 4 663 (21.1%) 348 (23.8%)
12 4L 1 1849 (58.9%) 584 (39.9%)
IR A <0.001
= 1115 (35.4%) 650 (44.4%)
5 2031 (64.6%) 815 (55.6%)
7 % <0.001
Hh R FE A 9% 566 (38.3%) 1812 (56.8%)
BITCF A % 911 (61.7%) 1378 (43.2%)
{5 I F 28140 THI 75 T A <0.001
P 2315 (72.7%) 909 (61.6%)
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& 870 (27.3%) 567 (38.4%)

{5 F Mk FK <0.001
& 1792 (56.3%) 918 (62.2%)
i 1393 (43.7%) 558 (37.8%)

FRRIRIT R 0.740
A 449 (22.9%) 232 (22.3%)
7 1515 (77.1%) 807 (77.7%)

PR logistic 81373 #r 45 R4 3 frax, GDM 5 SROH A K[OR (95% Cl): 1.56 (1.26~1.932), P =
0.001], H GDM SR Z i) B VF H s g BEELIK, 1fi 2 FIE logistic [AIAME RSB R 5, XFPoCEk
BB, R AR 4, RATWELHI[OR (95% Cl): 1.477 (1.158~1.883), P=0.02]. _LiR%:
27~ GDM %25 SROH 2 [A] f7-7F < Bk

Table 3. One-factor binary logistics analysis

5% 3. BEZET logistics 53

OR OR 17 95% & {5 X 7] PE
THR BR
GDM 1.56 1.26 1.932 <0.001
BMI (kg/m?)
<25 1
25~ 0.742 0.628 0.878 <0.001
30~ 0.774 0.605 0.991 0.042
o I 1 0.852 1.174 0.998
R 0.99 0.986 0.995 <0.001
PR i
SPEAEEE A 1
FAR VLA 75 2.978 2.297 3.861 <0.001
EFITFHEN 1.448 1.098 1.908 0.009
I W BN 0.86 0.683 1.083 0.201
HoAth e 1.749 1.372 2.229 <0.001
HEBE
12 FLF 1
12 4 2.682 2.312 3.111 <0.001
12 0Lk 1.662 1.417 1.95 <0.001
PIR 0.686 0.655 0.718 <0.001
R A 1.453 1.28 1.648 <0.001
T % 0.472 0.416 0.536 <0.001
{8 F 7 2R/ 20 THI B v LA 0.602 0.529 0.687 <0.001
{5 F M FK 1.279 1.127 1.451 <0.001
FRRTT 0.97 0.81 1.161 0.74
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Table 4. Adjusted odds ratios for periodontitis according to GDM history (95% confidence interval)
7 4. 1RHE GDM SERYZF B K FERME EL(95% B E X))

FET 1 FET 2 T 3
GDM 2 1.441 (1.151~1.803) 1.477 (1.158~1.883) 1.480 (1.156~1.895)
P1H 0.001 0.002 0.002

BB 1. SEXPEERS AR HEAT 7% . BB 2. SEXPaRle . M. WO BE . WO, RERRBOHAT TR, B 3.
BEXPARNS . AR WON. BE . WAL RESREG SRR, LB BT 1.

4. Wig

PEFATFTR, IR 5 — MR R IR R SR P DU R M6 & 78 B S AR &
VEREA R, A R DR R S0 14 01 2 LA S 0 S SR 5 S (10 0 de R S R (G R, X
NHANESII IR 55 45 5 — 8211« 30775 I8 68 4R SR PR 10 11 4 1 VP I fek B4 SR 22 . ZE3RATT I
50, 45 GDM S HIGPRATN D G5 ih2 45 AR ik, I ELIX SR 2 5 1P DR AR 25 . IR
BT L ACE 0 80 4 1 st BE R 25 S0, ZR 00 F T st BETR O S5 3 R A G 2 0k ST B . TR (g SRR
A4 Ke[22]. KERATHERFCRY, RS A RIEIRZE R 2 7R R, LB A BURHL
il P R LA 5y BB B L - BA AL, DL B IV A P 2 1 S E A RS L - Gt 202 [23].
—fe [ WLEEMER G EIR R T, T BT b A RUEEIRZ: R[]

B TR B RS AR S ) A L R 25 BT IRATIOTF A4 5, AT T LA T AL
Voo W, WEURMINE R A T A 2 B SR [24], T SRR 1 A HE () 55 B D e 2 [25];
K, GDM FHAEI K, IR BAR, SR Prhi(R, WEMEREEEIR, 7558 LRI 2 26]
[27], DL, DR R R, W Ao e 2R Al R M A KR RS, B2 S8
PSR, AR 1 TR LT 52 11 s A 0 TRIOE 1 S0 (SRR SR FR AP < 496 T %) [28], GDM
AR 2 T T R R R B T AR IR R 22 1[29], GDM B R R o BB BT BEAAE
P2 5[30]. A A J VAL S SOV M B3 TT Ao 1 s e e P B ) SR 3] o

1 fr i e 5 — SR B 2 5, s 2 T T — A A0 2 55 R A [32] . — SRS DY T T 9 48 PR
B EVE OB RE, RIVEREOC . B BOVERIG. AERE. A TR DR HEAR 22— AR A L s
I 7 (5% 1 T O O M e [33) 0 W9 26 M 1 R 4 1) 10 e R 5008 15 1 PR A 8 A L o 5
MRS W AER L [34]. RIL, 1 FRAPHY R 0 11 JRsfe BERRIE 55 R B 11 i A A JEDR UL B35 AR 6, e
BT A B 0 S 6T AR, T LA B S A R0 1 T AR A R 2 A A (R0 s R e v
—RER, LR AR I .

AHFF AR A5 NHANES o8 (10 4 E A F MR RE A B, (HBRATFT R — LRI, 5k,
AT, B T 3R ATVPAS B 506 RIAE S, VR — SR 50 F i 46 GMD B 1
B VPR IS 2, P I e R 75 R 1 s A B S B R A T . IRk, AR AR (Y
BT LR ACT: o AR ST, HEAR R R R S) RO ARG 500, Rt o 2 JRAT 0 2307 o BEAT 401
JG o AR R IR T AR e 10 . I TSR 50 Al — 21 B S R SR SRR 5 o TR L, AR
SR FRT 5 TS £ SR BT 3k — 25 O 9

5. B&

IR L2 AR W] SR U GRIYTHE PROPA (200 B VP R R 22, A EE BN 9 H 2 BB 2 ik GDM
B FAN s )
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