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Abstract

Background: Patients with oral diseases are typically associated with inflammatory processes and
alterations in immune function. Both platelets and lymphocytes are commonly used markers that
are associated with the development and progression of a variety of diseases and are closely linked
to the progression of oral disease. Nevertheless, there is a paucity of research examining the corre-
lation between platelet and lymphocyte ratio (PLR) and oral diseases. Study Methods: The study
included statistical data from 3168 U.S. adults from the National Health and Nutrition Examination
Survey (NHANES), which was conducted between 2013 and 2014. The study employed a range of
quantitative techniques, including the use of a baseline table based on the collected data from the
participants, in addition to logistic regression, restricted cubic spline analysis, and stratified sub-
group analyses. The purpose of these studies is to strengthen the results of the reliability. Results:
The findings of the study are as follows: the survey covered 3168 adult participants, and it was
found that PLR was associated with oral disease. After controlling for potential confounding varia-
bles, a significant association was observed between PLR levels and the prevalence of oral diseases
(Q4 (0.72 (0.57~0.91)), P = 0.016 in model 1). Q4 (0.76 (0.62~0.94), P = 0.039) in model 2. The RCS
curves corroborated this finding (P-nonlinear = 0.015). Furthermore, the results of the subgroup
analysis validated the aforementioned association. Conclusion: In conclusion, elevated levels of PLR
are positively associated with the occurrence of oral diseases in American adults, indicating that
PLR can be employed as a clinical indicator for assessing oral health.
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Figure 1. Flowchart for researching
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24. G

NTAORIEE R ZM AR, R T IREAR KM NHANES HliRE 3 vk v B A 1 52 o iR 5
B A A7 B (DY o3 A7 B8] B ) o, IERS TR 56 2 B A T A R A R AR IEAS A0 AT, 1 43 S U LA
FFNE 5 L (%) FRoR o LRI RFE, SR 2 708 58 [m] AR A SR PRI AN R B R b PLR 5 1 i e 2 1) (1
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DG, FEARRL 3 dpin N T REEY 2 B, JEXTAERS, BlOR, FEKSE, WOERESL, CUR, SRR,
R 0 S VR e AR AT TR thAh, ESRA T BRI =R RE S R (RCS 4R HT, DARE PLR
H5OBMEREZEMKR. 5PN EREEAT 7 oa o Mk, #EKE. SR, PIR. RER. &
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3. 58
3.1. 85EHELIFT

T 1B T REFRABERIVIGERE, 72 2 WIVELREH T 07 N BRI INBUREAE o« HF 780 L3S 3168 44 ik
A, PSR N(53.82 £ 14.6)% . (EFR. HEFEE . BUWRRAL. PIR. OB, mAHE R, AR
Bl R EARIE. TR Bk WER GO E R 507 5 25 )5 B B A E M B2 7 . PLR [1°F(E
H(120.83 +0.24), 5 FUEE I B0 224 R 1 Seih5 2 =:(P = 0.02).

Table 1. Basic characteristics of the participants

* 1. EEFEKRFE

Bkl S¥rN HIF R To AR % p
S 3140 1014 2126
7 1520 (48.4) 478 (47.1) 1042 (49.0) 0.345
P (%)
i 1620 (51.6) 536 (52.9) 1084 (51.0)
T 53.82 (14.60) 52.43 (13.93) 54.49 (14.86) <0.001
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EPEIEEEA 361 (11.5) 184 (18.1) 177 (8.3) <0.001
LT HEEA 608 (19.4) 216 (21.3) 392 (18.4)
, Pr 1564 (49.8 436 (43.0 1128 (53.1
FIE %) EEIFEAN (49.8) (43.0) (53.1)
HALTEIET %5 245 (7.8) 86 (8.5) 159 (7.5)
HoAth Tt
OFE L i 362 (11.5) 92 (9.1) 270 (12.7)
9~11 £k 406 (12.9) 192 (18.9) 214 (10.1) <0.001
RERLL L 885 (28.2) 141 (13.9) 744 (35.0)
HE KT (%) e 711 (22.6) 274 (27.0) 437 (20.6)
DT R 176 (5.6) 90 (8.9) 86 (4.0)
KB A =407 962 (30.6) 317 (31.3) 645 (30.3)
Divorced 457 (14.6) 159 (15.7) 298 (14.0) <0.001
Living with partner 167 (5.3) 71 (7.0) 96 (4.5)
Married 1831 (58.3) 525 (51.8) 1306 (61.4)
USIRAR S (%)
Never married 342 (10.9) 139 (13.7) 203 (9.5)
Separated 99 (3.2) 43 (4.2) 56 (2.6)
Widowed 244 (7.8) 77 (7.6) 167 (7.9)
<13 949 (30.2) 457 (45.1) 492 (23.1) <0.001
FEWNS T
(%) >3.5 1132 (36.1) 207 (20.4) 925 (43.5)
1335 1059 (33.7) 350 (34.5) 709 (33.3)
i 2583 (82.3) 752 (74.2) 1831 (86.1) <0.001
B (%)
7 557 (17.7) 262 (25.8) 295 (13.9)
% 1796 (57.2) 557 (54.9) 1239 (58.3) 0.083
1R 1ML 1 (%)
P 1344 (42.8) 457 (45.1) 887 (41.7)
= 1812 (57.7) 618 (60.9) 1194 (56.2) 0.012
e L[] (%)
= 1328 (42.3) 396 (39.1) 932 (43.8)
FHEHREK-PLR 120.83 (47.66) 117.97 (46.57) 122.20 (48.12) 0.02
2 2590 (82.5) 816 (80.5) 1774 (83.4) 0.046
B PRI (%)
2 550 (17.5) 198 (19.5) 352 (16.6)
& 2820 (89.8) 848 (83.6) 1972 (92.8) <0.001
FIHSCIRES (%)
= 320 (10.2) 166 (16.4) 154 (7.2)
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T 2773 (88.3) 916 (90.3) 1857 (87.3) 0.017
i IiE (%)
= 367 (11.7) 98 (9.7) 269 (12.7)
i 2919 (93.0) 867 (85.5) 2052 (96.5) <0.001
(%)
= 221 (7.0) 147 (14.5) 74 (3.5)
T 2698 (85.9) 824 (81.3) 1874 (88.1) <0.001
B R (%)
= 442 (14.1) 190 (18.7) 252 (11.9)
i 1517 (48.3) 387 (38.2) 1130 (53.2) <0.001
W AHARBL(Yo)
2 1623 (51.7) 627 (61.8) 996 (46.8)
Rtk 32 (1.0) 9(0.9) 23 (1.1) <0.001
R 650 (20.7) 169 (16.7) 481 (22.6)
BMI (%)
HEJRE 1513 (48.2) 556 (54.8) 957 (45.0)
L 945 (30.1) 280 (27.6) 665 (31.3)
Table 2. Weighted baseline features
F2 2. INALELRAHIE
P PSYN AR5 T F R 5 P
JERIN 3140 1014 2126
gl 1520 (48.4) 478 (47.1) 1042 (49.0) 0.364
(%)
i 1620 (51.6) 536 (52.9) 1084 (51.0)
S 53.82 (14.60) 52.43 (13.93) 54.49 (14.86) 0.037
EPHEIEEEA 361 (11.5) 184 (18.1) 177 (8.3) <0.001
| =2 YN 608 (19.4) 216 (21.3) 392 (18.4)
(%) FERETHFEAN 1564 (49.8) 436 (43.0) 1128 (53.1)
HoAh FEHEF 245 (7.8) 86 (8.5) 159 (7.5)
HoAb Rz
Jupe s 362 (11.5) 92 (9.1) 270 (12.7)
9~11 ££4% 406 (12.9) 192 (18.9) 214 (10.1) <0.001
KEKLL L 885 (28.2) 141 (13.9) 744 (35.0)
HE KT (%) el 711 (22.6) 274 (27.0) 437 (20.6)
DT ILER 176 (5.6) 90 (8.9) 86 (4.0)
KA A 227 962 (30.6) 317 (31.3) 645 (30.3)
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B 457 (14.6) 159 (15.7) 298 (14.0) 0.001
AR A3 167 (5.3) 71 (7.0) 96 (4.5)
ghUs 1831 (58.3) 525 (51.8) 1306 (61.4)
ISR AS (%)
NG U 342 (10.9) 139 (13.7) 203 (9.5)
awis 99 (3.2) 43 (4.2) 56 (2.6)
e fh 244 (7.8) 77 (7.6) 167 (7.9)
<13 949 (30.2) 457 (45.1) 492 (23.1) <0.001
KRN
(%) >3.5 1132 (36.1) 207 (20.4) 925 (43.5)
1.3~3.5 1059 (33.7) 350 (34.5) 709 (33.3)
o 2583 (82.3) 752 (74.2) 1831 (86.1) <0.001
P IE (%)
= 557 (17.7) 262 (25.8) 295 (13.9)
i 1796 (57.2) 557 (54.9) 1239 (58.3) 0.122
15 IMLE (%)
= 1344 (42.8) 457 (45.1) 887 (41.7)
BB 1812 (57.7) 618 (60.9) 1194 (56.2) 0.093
o L T (%)
= 1328 (42.3) 396 (39.1) 932 (43.8)

KR -PLR

120.83 (47.66)

117.97 (46.57)

122.20 (48.12)  0.004

£ 2590 (82.5) 816 (80.5) 1774 (83.4) 0.064
BRI (%)
& 550 (17.5) 198 (19.5) 352 (16.6)
& 2820 (89.8) 848 (83.6) 1972 (92.8) <0.001
FHRIRES (%)
= 320 (10.2) 166 (16.4) 154 (7.2)
& 2773 (88.3) 916 (90.3) 1857 (87.3) 0.09
FEE (%)
= 367 (11.7) 98 (9.7) 269 (12.7)
4 2919 (93.0) 867 (85.5) 2052 (96.5) <0.001
19/ (%)
= 221 (7.0) 147 (14.5) 74 (3.5)
Fa 2698 (85.9) 824 (81.3) 1874 (88.1) 0.003
HIMK(%)
& 442 (14.1) 190 (18.7) 252 (11.9)
E 1517 (48.3) 387 (38.2) 1130 (53.2) <0.001
% HH (%)
& 1623 (51.7) 627 (61.8) 996 (46.8)
AR E 32 (1.0) 9 (0.9) 23 (1.1) 0.002
1w 650 (20.7) 169 (16.7) 481 (22.6)
BMI (%)
A A 1513 (48.2) 556 (54.8) 957 (45.0)
AHE 945 (30.1) 280 (27.6) 665 (31.3)
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3.2. PLR SO RERZ BAEX S

3 HIH T PLR 5 DR @ RN 2 0@ B mIA e . RS TARRER 1 f, 5 =281 OR
(95%CI)~ 0.8 (0.57~1.1), PAE N 0.19, 2 —=4rf7[) OR 2N 0.8 (0.54~1.78), PAE AN 0.27. VY4711 OR
54 0.72(0.57~0.91), P1EH 0.016. LAY 2 W% T 4ERE, ik, #AEKFEANOGTHELRE. Q2 i1 OR
4 0.79 (0.57~1.11), P{E N 0.21. 2 =/2fL[") OR {E°H 0.84 (0.56~1.26), P E°4 0.43. Q4[] OR {H A
0.76 (0.62~0.94), P {A4 0.039. B 2 R AR fEAh, A 3 I6 5] N T HAMRZAR &, BB, O
Jii, FECIRSL, WREE L. TAERLAY 3, 26 2 /47 OR {E2N 0.99 (0.6~1.61), P=0.96.28 3 437 ff] OR
1 0.98 (0.59~1.64), P {H N 0.95, 1% 4 47/ OR {H M 0.95 (0.63~1.45), P {HHN 0.86. {EFTH BRI,
OR fEH/NT 1, RW] PLR /K-Fidliisy, RGO AR 5 8m  IX M OCIRAERAY 1 A AY 2 i 56 DU 43 fr 2
HHEAS R, R AGP KT THE 5 IS5 A R 3 Z AR E AR PG &

Table 3. The relationship between Periodontal Lesion Ratio (PLR) and the incidence of gingivitis
3. PLR 5FIRK R REZ BRI X F

Modell Model2 Model3
Variables
OR (95%CI) P OR (95%CI) P OR (95%CI) P
Q1 Reference Reference Reference
Q2 0.8 (0.57~1.1) 0.19 0.79 (0.57~1.11) 0.21 0.99 (0.6~1.61) 0.96
Q3 0.8 (0.54~1.78) 0.27 0.84 (0.56~1.26) 0.43 0.98 (0.59~1.64) 0.95
Q4 0.72 (0.57~0.91) 0.016 0.76 (0.62~0.94) 0.039 0.95 (0.63~1.45) 0.86

OR: L&, CI: EfFIXIMH. B 1. BRERRSEREEK, B2 WY Fk, MR, BEAKr B8 3. Y.
Flie, MR, BEACT, YANTEOL, U, IIHRRDL, IROETE D

= PLR K 5OFEERZEFEELEGHEXXR
LRI, PLR 5 L@ Z A7 & - RN GR—H R FAAHRP-24k <0.001). Ak, a1 2 A
7N, PLR 5 @R 2 (B A7 R LR M6 R(P-FEZR % = 0.015).

1.1
P-overall: <0.001

5 P-nop~fifear: 0.015
= 101
w
S
14
[e]

0.9

100 200 300

Exposure

Figure 2. RCS curve analysis

2.RCS Hh& D #h
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3.3. WHHT

T B PLR 5 101 i fg B 2 A1 R AH DG VEAE BN N JHE rh DL TE FT REAFAE 2 N IR ES & 15 — 2L
WATEAT T WHA AL TR HAEH, HETHALZENRE, HEBUTNTERRSET T2 Fi,
Fhge. ZOERREE . WSWIRGL. PIR. OB . SRR BERWE . JARIRGL. TR Bk e
WRARFIREFE S . Wk 4 PR IR, BT PR FARIR B 5 101 fis (g BRI R A 2 IR TE G 25 7 X
R AP <0.05)78, HAREJZIRBTA BN GETHFR GNP > 0.05). X EME PLR 5 H
FRZ BRI RAEA | 43 )2 N B b B mT e AR 1

Table 4. Subgroup analysis

4. WES

A HE RN Estimate Std. Error t value Pr(>|t)) interactionPval
3 ik 0.002271 0.001616 1.405175 0.181769 0.851647
i Ei2c3 0.002795 0.001691 1.6527 0.120633
<65 0.003164 0.00131 2.415556 0.029962 0.190419
e
>65 0.000145 0.001271 0.114242 0.910668
BYGEFREE A 0.003115 0.002482 1.254932 0.24111 0.048721
EPEEF R BA -0.00243 0.001642 —1.48011 0.162667
Tl EVEEF R E A 0.003537 0.001159 3.05169 0.008621
HALVEYET & —0.00046 0.003715 —0.12382 0.90322
;ggq;;% —0.00084 0.002528 —0.33158 0.745117
T 9 FER 0.004736 0.001875 2.525561 0.024238 0.58451
9~11 44 0.003274 0.002611 1.254214 0.230302
HE K A ERll, 0.000375 0.002339 0.160309 0.874928
KEEI AA EAL 0.000429 0.001936 0.22141 0.82797
KU 0.003839 0.002383 1.610879 0.129515
Bt 0.002954 0.003052 0.967822 0.349556 0.936699
AHREAA -0.00024 0.006285 —0.03835 0.96995
S50 0.002643 0.001735 1.523321 0.149944
IS HRIRES
KRGS 0.001109 0.0026 0.426451 0.676263
o7 0.007506 0.006298 1.19176 0.258433
o 0.004338 0.002819 1.538765 0.146153
<1.3 -0.00019 0.001547 —0.12449 0.902697 0.066593
PIR >3.5 0.000384 0.00182 0.211185 0.835786
1.3~3.5 0.004844 0.001392 3.480927 0.003672
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No 0.002528 0.000827 3.05624 0.008543 0.852458
AP
Yes 0.002951 0.00218 1.353715 0.197279
No 0.00462 0.001457 3.171857 0.00679 0.051251
i R
Yes 0.000696 0.000995 0.699268 0.495839
No 0.003688 0.001442 2.557018 0.022805 0.324363
e L i e
Yes 0.001384 0.00135 1.02527 0.322626
No 0.002944 0.00091 3.233367 0.006008 0.394058
P PRI
Yes 0.000437 0.002564 0.170445 0.867099
No 0.003125 0.000544 5.739726 5.12E-05 0.036244
FAET IR
Yes -0.00274 0.002955 -0.9267 0.369781
No 0.002747 0.000922 2.980877 0.00992 0.283283
BT
Yes 0.000282 0.001884 0.149643 0.883181
No 0.002048 0.000728 2.813452 0.01381 0.894024
1 Jm
Yes 0.002445 0.003336 0.73282 0.47576
No 0.002852 0.001036 2.753843 0.015527 0.654401
HRR
Yes 0.001351 0.002775 0.486822 0.633917
No 0.00263 0.001592 1.6515 0.12088 0.747523
LR 1,
Yes 0.001966 0.001034 1.900147 0.078208
low weight -0.00159 0.006745 -0.23575 0.835572 0.970068
Normal 0.002068 0.003318 0.623325 0.543093
BMI
obesity 0.002471 0.001291 1.914613 0.076203
overweight 0.001809 0.001519 1.19111 0.253414
4. g

KT A AT A [ AR LR NHANES #7030, WF7C 7 PLR 5 DU (@R IR &R . E38
K e N L, PLR KPTh i 5 (e M7 AE DR IR, R PLR ZKCPRr, 1 B0 A =
Ko FEXNRZAEHAT B, PLR K5 4 5 KT iR AU b, KU SE v (5 3). BEJR 3R
filEid RCS MIZREHE 1 PLR K15 DA 28 (ARLME R R £ DA, XROCR LA
FR B, KGR T BT AT

WFFTAESE,  ML/INRCER TR K ) 524 5 R B AN SR AR A0 1 (1 S R Th BEH 2% BN T PRI B E AR
SRR EAER, I 7P PR TR shAM L Qe ey, TTAERE T2 0h B A e 2 S i v R # 4
[13]. FEIM/MEREIE B RE R, BB MUAR T A 541 ADP) =41 55 5 2RI AP I/ IME, Rt —22 0
SR ML /NI A5 5 % o 171 A AT e M B 2 (R0 AR AR 51 0 AT R L /INAOS T 4820 A S 7 P 8 5 ) S R [ 14]

DOI: 10.12677/acm.2025.152504 1522 Il PR 2 2 3t


https://doi.org/10.12677/acm.2025.152504

SRIZE)

(1510 HEA2, ZF ER M o T & LT3 20 1 SELL /N A5 Sl %, (S AT IR BE IS 1) ADP 2 & BU,
HETNT B0 R R AR R R F= A T e [16] 0 T IfL/INR BE A% B T 28RE 5L I 2R 4 307, I A0 IfiL/NBR
A 5| 5 R MR MO A A8 JORE LA, I /NAR AT DAAE DR 3 o P R 24 e D B0 B A ESE T, (R SE A
R E FRIRG B 17]6

BATRIHEF CAUEY] T 4B T AMAEVE 2 B S e M i SCBEE A, BIansE BPESGTT %, X
PSR IEHE 54 R ARA R, T T kS RAES AR RIE, FRESZ T T 4000 00 e )8
[18][19]. WAWFFLTE H M1 g0 A R A 28R 3 B0 E 3 B G fe OBV 14A 55, (it T1. TH17 F1 T22 43
b, X5 7 R RER ELARAROG[20] AR FIESS, WY T 48M(TREG)AIE 1Y B 4 Hfl(BREG) 2 4% i %
LR, TR A R A T 52 PR R AR o TR L2 i B AT e i FE R 2 RE ), X
X IF R AR B[ 21] [22].

[Rltk, PLR &My, Wi, @R sei =il ik, ol LU Bl 2 K Gz pLi (0 itk
RS s I ) R MR PR R A D S A ), X L ik A O R S AL AI(T 4B /B 40 BRHS5> B PLT
A GRHE), SECFRRIBIR23]. Rk, PLR 78 F 5 B 5% b F Baaom ki i p g % — 2 iy
M, AEE G T B ARMLH W e B s f it — PR R .

5. iBFFHPRME

RIEFCA T EZI S . B 5, XU T L E S S N D B (NHANES) 1 AT 58 £dfE kil 31X
Wit SR T 2 RO BENLANRE, B R R A S AR EAL, 3R AL T SR ERE AR AR PR,
MM K PRI T ZE . ML, SRR SRR 1R Ee . MR, DO ORI IR AR A i
FUR S BV 2RO BE(PIR)MMIVAIE S5 3 LR AR R 3R, HE— B4R T WFFE I SE1E . AT FEadR
T H o Rt — B SCRIT FU A5 R o (EASTERTRE, WEFEN UM i gl & AR [Bl S BRI T PLR
HHEERZ R ARZERR R, R T REN.

AHFCRIMRAME, (B thAr e €M RRIE. &5, B TotFeR AR seit, B Ieka e A
RRKF HIK, AR AR A L8 o EIRAG0, XATRE SR ZE . Behh, AR
% R 4i it T NHANES #095 fEh 2013~2014 SE G0 Bl , SFE—EmZE. Wi, HTmas 5%
HRRE SR, PR AT U2 SR HAt AR PR FH A 32 21 R A«

6. &g

ABEFTUESE T PLR 535 [H N FUIE @ B2 18] FJIC &R . PLR & —MEC A MEAEES, A B T2 Wi H
JEEIR o SRTT, BHIESHXLELR, B B — P AT E TR .
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