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ABSTRACT

Objectives: Grip strength is a measure for assessing overall muscle strength, muscle mass, and
nutritional status, and is a useful tool for early examination of a person’s general health. Thus,
this study analyzed the association between oral health-related factors and grip strength, using
the 6th Korea National Health and Nutrition Examination Survey (KNHANES) data. Methods:
Data were analyzed using the IBM SPSS version 25.0 (IBM Co., Armonk, NY, USA) software with
a complex sampling analysis of stratified and clustered variables, all with weighted values,
applied for every analysis conducted. From the 6th KNHANES data, a total of 26,101 people
were selected as the study population. A complex sample generalized linear model analysis was
performed for participants’ sociodemographic characteristics, health status, use of oral care
products, and factors such as adult mastication and speaking habits. Results: Grip strength
was found to be higher among men compared to women. Grip strength was the highest in
the 20-39 year old group. Furthermore, grip strength was statistically significantly higher
among married and employed individuals, and in the right hand (p<0.001). Grip strength was
statistically significantly higher among people who perceived themselves to have good health
and among those who did not have health-related problems in the past two weeks (p<0.001).
It was also higher among those who used interdental brushes and electronic toothbrushes
(p<0.001), but decreased with greater discomfort in mastication and speaking among adults
(p<0.05). Conclusions: Grip strength was found to be associated with oral health-related factors
and therefore, these could be helpful tools in evaluating both general and subjective health
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statuses. In general, oral care products are small in size with oral care involving the use of hands and
certain precise motions and actions to remove foreign substances in the oral cavity. As shown in
the findings, grip strength declines with increased age and as a result, the use of oral care products
should be strongly recommended in order to promote better general health.
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1. 2HI™ EXM

2170
72 F/0] 50.1%, A2 40~59A171 33 2% = 7 =3, 7170 63.6%, WS- TECF o]

32.3%, Z3AVS = HARF7H59.7%, F2 ARSSh= 2 QB 94.200, ‘2248 o122 30.57 kg O & LfE}

WUtkTable 1>.
Table 1. General characteristic Unit: N(%), Mean®SD
Characteristics Division N(%)
Gender Male 11,402(50.1)
Female 14,699(49.9)
Total 26, 101(100.0)
Age <20 5,717(19.1)
2039 5,271(28.7)
40-59 7,533(33.2)
>60 7,580(19.0)
Total 26,101(100.0)
Marital status Married 17,567(63.6)
Single 8,533(36.4)
Total 26,100(100.0)
Education level < Flementary school 9,146(27.0)
Middle school 2,718(11.1)
High school 6,142(29.5)
= University 6,536(32.3)
Total 24,542(100.0)
Economic activity None active 8,860(40.3)
Active 11,193(59.7)
Total 20,053(100.0)
Use of hands Right hand 20,098(94.2)
Left hand 1,204(5.8)
Total 21,302(100.0)
Grip strength Right hand (kg) 30.57£0.08

2, ubs ENatof2imtol oizky
of/Jol] H]5l F/go] 15.348) etzlo] E3kom, a0t o} el H]al 20 BT 4.46HH, 20~39M= 5.71HH,
40~59A1= 4,378 2 tEo] =itk ATS 5 72 1.98ul, thEAlo) H]sl 2 58Hn ZUAN=2.208) Wgko.
o, F8h EHL 0.374] Wk (p<0.05), 258 EH-L2 0.42 vl =A] =] LRt AUk F A}l
H]5f 1.558) WA R, 914t} @ 240 oko] 1 574} A LRt om RE gHEoji EAM o2 &
OJ312ItHp<0.001)<Table 2>.
3. HACHARLS| ZAZHAE] O] LS 2b2dnto| 2t M

oA A deet eflte) wrd/doilA vl Lgol| HIsl o> 502 7= - 449 1), 5o =
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L= 74974, BEO & Ly|= 749 4.00ul, LRE0 2 L) 7492 71812 UERGTHp<0.001). 222
T2+ 5ol SR ARt ofne] /ol Fol EHsHA] 23t Aol Hlsl Fo] SHEH 4 oF

222888 = Zhasl= 210 2 LheRykom RE gFEojl A B4 0 2 G051 LHERITHp<0.001) <Table
3>,

Table 2. The relationship between the general characteristics and the grip strength

Characteristics ~ Division Estimate SE 280 s conoelinioiyg t P
Lower Upper

Intercept 17.406  0.267 16.881 17.931 65.212 <0.001

Gender Male 15336 0.082 15.174 15.498 186.213 <0.001
Female 0.000

Age <20 4456 0223  4.018 4.894 19.998 <0.001
20-39 5706 0152 5407 6.005 37.527 <0.001
40-59 4371 0.108  4.159 4.584 40.490 <0.001
=60 0.000

Marital status Married 1.979 0127 1.729 2.229 15.589 <0.001
Single 0.000

Education level < Elementary school -2.197 0.147 -2.486 -1.907 -14.933 <0.001
Middle school -0.365 0.153  -0.666 -0.064 -2.388 0.017
High school 0418 0.099  0.223 0.612 4.223 <0.001
= University 0.000

Economic activity None active -1.551  0.080  -1.708 -1.3%4 -19.404 <0.001
active 0.000

Use of hands Right hand 1.565 0.172 1227 1.902 9.116 <0.001
Left hand 0.000

R’=0.658, p<0.05, p<0.001 by a complex sample generalized linear model analysis

Table 3. The relationship according to grip strength and health status of the subjects

Characteristics Division  Estimate SE 95% Confidence interval t P
Lower Upper

Intercept 23.999  0.400 23.212 24.786  59.982 <0.001

Subjective health condition Very good — 4.489 0.477 3.551 5.427 9.413 <0.001
Good 4965 0.415 4.149 5781  11.969 <0.001
Fair 4.091 0.399 3.306 4.876  10.251 <0.001
Poor 2.707 0417 1.887 3.528 6.491 <0.001
Very poor  0.000

Body discomfort experience Yes 2879 0174 -3.221 -2.537  -16.558 <0.001
No 0.000

R’=0.024, p<0.001 by a complex sample generalized linear model analysis
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H52] ool vl ARESIA] b AlEC] o221 768 AGI o RE S IH FAR 0 v—ls}
Al e p<0.001)<Table 4>.
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Table 4. The relationship between the use of oral care products and the grip strength

Characteristics Division  Estimate SE 2B Coinlidlznce sl t p*
Lower Upper

Intercept 33.217 0.304 32.619 33.815 109.253 <0.001

Dental foss Unuse 0.197 0.156 -0.109 0.503 1.268 0.206
Use 0.000

Interdental brush Unuse -0.944  0.173 -1.284 -0.604 -5.465 <0.001
Use 0.000

Electric toothbrush Unuse -1.759  0.265 -2.280 -1.239 -6.647 <0.001
Use 0.000
No 0.000

R’=0.003, "by a complex sample generalized linear model analysis

5. g¢lo| W] 2 Eolv| Zxiet of=iate| 2y

19919] 117|249 ke ko] T ol mh9- BHSHA] 9 7Pl w8 i 2 WslckaL 7 uf of2io]
3928 243191, BpsleL u) 1100 21451 0m] B4 02 folshA] Lhehdrh(p<0001), T4
“refstckal 7 w0218 ZAsteIAIR B AR 0 2 R ol Siokal, BHskA) eke A9 0366 7151
CHp<0.05). 321e] 17| £l ke kel Rabgola] uhg. 2 HaA) ke 73 9o s g SHslea
70w 2ffo] -L97H 2251 (pe0.05), BBtk L 2u 28160 Z4sigion, A Tefstcka A of

-1.608] 751K p<0.001).
3%19] 47] A 4 sl ] A9 o o] Hed/dol|A] Bsirtal “Z4RE o2 Zhash= 20 & UE}
STHp<0.05)<Table 5>.

Table 5. The relationship according to the mastication and speaking problems and grip
strength of adults

95% Confidence interval

Characteristics Division Estimate SE 2
Lower Upper

Intercept 31.940 0.111 31.722 32.159 287.471 <0.001

Mastication ~ Very uncomfortable -3.922 0.350 -4.610 -3.234 -11.208 <0.001
somewhat uncomfortable -1.103  0.223 -1.543 -0.664 -4.938 <0.001
Neutral -0.208 0.216 -0.633 0.217 -0.963 0.336
Somewhat comfortable 0.356 0.178 0.006 0.706 2.001 0.046
Comfortable 0.000

Spreaking Very uncomfortable -1.968 0.615 -3.177 -0.760 -3.202 <0.001
somewhat uncomfortable -2.812 0.311 -3.424 -2.201 -9.040 <0.001
Neutral -1.603  0.265 -2.125 -1.081 -6.041 <0.001
Somewhat comfortable -0.237 0.218 -0.665 0.192 -1.086  0.278
Comfortable 0.000

R’=0.018, by a complex sample generalized linear model analysis
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