Results |

We compared the descriptive variables of subjects (Table 1). There were
significant differences in IgA, Body Mass Index, sugar intake, protein intake,
number of untreated root caries and number of treated root caries for sex, and
serum albumin, fat intake, number of missing teeth and number of treated root
caries for age (by analysis of variance).

Figure 1 shows the differences in the distributions of the serum albumin
concentration according to the number of untreated root caries (DT) in subjects
who were divided into 3 categories (DT=0, DT=1 or 2, DT = 3). The subjects
with many DT had lower serum albumin concentration significantly by multiple
linear regression analysis adjusted for sex and age ($<0.05). The differences in
the serum albumin concentration between subjects with DT=0 and DT Z 3 were
75.56mg/dl in 70 yrs and 202.97mg/dl in 80 yrs. In addition, the subjects with a
low level of Body Mass Index and a high level of IgG had a significantly lower
level of serum albumin by multiple linear regression analysis adjusted for sex and
age (p<0.01, p<0.05, Table 2).

For evaluation of the relationship between root caries and serum albumin
concentration, four variables (number of untreated root caries, age, Body Mass
Index and concentration of IgG) were selected for the independent variables of
the final model. The result of linear multiple regression analysis by the final
model was presented in Table 3. The number of untreated root caries was
significantly associated with the concentration of serum albumin adjusted for
other 3 variables ( p=<0.05). |



Discussion

In this study, the number of untreated teeth (DT) was a significant factor
associated with serum albumin concentration. The differences in the serum
albumin concentration between subjects with DT=0 and DT = 3 were 75.56mg/di
in 70 yrs and 202.97mg/dl in 80 yrs (p <0.05).

Hypoalbuminemia may be directly linked to the adverse effects (Williams and
Marks, 1983). A strong association between albumin levels and mortality has
been reported. Especially, Shibata ef al. investigated the relationship between
serum albumin and mortality in a 10-year longitudinal study of 421 community
residents aged 69-71 (Shibata ef al., 1991). In the report, subjects who were
divided into 4 groups according to the quartile of serum albumin levels (-4.1,
4.2-4.3, 4.4-4.5, 4.6+,g/dl) had significant different survival rates. There was even
an evident difference in survival rates between the first and second quartile. Our
study shows that the difference in serum albumin levels between the number of
untreated root caries shown in the subjects might have a meaningful influence to
general status. However, we could not find the significant relationship between
the number of treated teeth and the serum albumin concentration. Regarding the
root surface filling, Walls ef al. undertook a prospective study among general
dental practitioners in the United Kingdom and reported that 45% of restorations
were placed because of decay while 55% were done to cervical wear/ sensitivity
(Walls ef al., 1997). Therefore, it might be difficult to evaluate the relation with
the treated teeth bcause of decayed root caries.

The background of the serum albumin value on the mortality is not understood
well. We thought of two conceivable possibilities about the relation between
serum albumin and mortality. One is the influence of a chronic disease. The
other is the influence of nutrition ingestion. In this study, the people with low
serum albumin level showed a high level for IgG and a low level for Body Mass
Index. According to the influence of nutrition ingestion, the serum albumin value
is a good guideline of the nutritional condition. Shibata ¢f al. said that synthesis
speed of albumin in the liver in the elderly people is not influenced by the
ingestion of protein, and the serum albumin might be prescribed by aging itself
(Shibata et al., 1991). However, there was the significant relationship between
serum albumin concentration and the Body Mass Index in this study. It was
reported that low Body Mass Index became the risk of all-cause mortality
(Shirasaki, 1996; Ishii ef al.,1998; Landi ¢t @l., 1999), and the risk of daily activity
limitation (Allison ef al., 1997). Because of a good relationship between Body
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Mass Index and nutrition intake, we could not completely deny the relationship
between the serum albumin concentration and nutrition intake.

Our results are suggesting to possibility that a change of the systemic condition
of one's health such as some chronic disease or nutrition condition becomes a risk
factor of the root caries increase. According to the previous reports, a very
important risk factor associated with root caries is the use of multiple medications
among the elderly (Kitamura et al., 1986). In addition, other correlates that have
been found associated with root caries are primarily socioeconomic, such as years
of education, number of remaining teeth, use of dental services, oral hygiene
levels, and preventive behavior (Allison ef al., 1997; Beck, 1993; DePaola ¢f al.,
1989; Vehkalahti and Paunio, 1988). However we could not obtain information
from the present study why a person with a low nutritional status or with some
chronic disease developed root caries. Further studies are needed to confirm this.

In conclusion, the findings of the present study indicated that a relationship
between root caries and general health status of these elderly subjects is highly
possible.
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Table 1. Mean of the number of root caries, biochemical values, Body Mass Index and nutnent intakes by sex and age.

70 yr 80 yr P value®

Men (N=306) Women (N=294) Men (N=75) Women (N=88) Sex Age

Mean SD Mean SD Mean SD Mean SD
Serum albumin (mg/dl) 4303.95 27320 432337 25865 4163.89 33158  4262.07 26424 ns  <0.001
Ig G (mg/dl) 1485.19 302.96 1560.67  340.77 159531 338.02 1513.25 285.19 ns ns
Ig A (mg/dl) 333.86 144.90 29838 11191 351.43 129.39 321.79 123.47 <0.001 ns
Body Mass Index 2213 2.76 22.64 3.10 2174 292 22.35 281 <0.05 ns
Fat intake (g/day) 4571 1134 44.50 9.70 43.54 11.65 4191 1039 ms <0.05.
Sugar intake (g/day) 23037 60.34 211.44 45.91 221.70 5148 202,12 48.02 <0.001 ns
Protein intake (g/day) 53.90 11.83 52.51 9.26 52.64 1054 50.50 9.76 <0.05 ns
Untreated root caries® 0.42 1.07 0.30 0.79 064 138 0.20 073 <001 =ms
Missing teeth® 11.04 9.77 11.18 9.36 1975  9.95 2224 1080 ns <0001
Treated root caries® 1.37 2.59 0.80 1.91 040  1.20 0.18 0.92 <0.001 <0.001

? Number per person.

® P value by analysis of variance.

" not significant.



Table 2. The relationship between serum albumin concentration and treated root caries, missing teeth, Body Mass Index,
nutrient intakes, biochemical values.

No. of subjects Serum ailbumin {mg/dl) SD P value®

Treated root caries® 0 562 4289.57 278.15

1-2 93 4282.80 260.28

>=3 105 4321.91 279.76 ns
Missing teeth® 0 51 4337.26 264.55

1-7 260 4291.92 278.95

8-14 138 4293.48 265.05

15-21 118 4233.90 286.81

22- 185 4319.46 274.16 ns
Body Mass Index <20 173 4243.20 262.71

20-24 360 4296.09 265.97

>24 228 4326.55 297.25 <0.01
Ig G (mg/dl) <1000mg 22 432727 267.59

1000-1900mg 643 4301.87 273.94

>1900mg 89 4222.47 286.34 <(0.05
1g A (mg/dl) <96mg 3 4033.33 321.46

96-430mg 621 4302.09 274.06

>430mg 130 4256.92 281.45 ns
Protein intake (g/day)  First quartile 186 | 4287.63 308.28

Second quartile 188 4296.28 288,16

Third quartile 186 429086 265.44

Fourth quartile 188 4297.87 240.98 ns
Fat intake (g/day) First quartile 188 4281.38 311.67

Second quartile 184 4310.33 27847

Third quartile 188 4268.62 271.11

Fourth quartile 188 4312.77 238.64 ns
Sugar intake (g/day) First quartile 185 4280.00 300.87

Second quartite 188 4322.87 261.75

Third quartile 188 4275.00 282.01

Fourth quartile 187 4294.65 258.35 ns

# Number per person.
b P value by multiple linear regression analysis adjusted for age and sex.
™ not significant.
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Figure legend

Figure 1. Serum albumin concentration according to number of
untreated root caries by age.

The subjects with more than three untreated root caries had
significantly lower serum albumin concentrations by multiple
linear regression analysis adjusted for sex and age ¢ <0.05).
DT : Number of untreated root caries.



Table 3. Multiple {inear regression and associated p -values

Dependent variable

Serum albumin (mg/dl)
Independent variable Coef.  Std. Err. P value [95% CFI]
Untreated root caries® -20.97 10.09 <0.05 -40.77 -1.17
Age -8.95 243 <0.001 -13.71 -4.18
Body Mass Index 11.50 3.40 <0.001 4.82 18.18
Ig G (mg/dD) 20.08 0.03 <0.01 0.14 -0.02
_cons 4814.79 196.17 <0.001 4429.68 5199.90

p<0.001, R2=0.04
* Number per person.
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Table 1. Isolation frequency of microbial pathogens in dental ptaque, saliva, and tonsil samples

from older adults
Dcntat plaque Saliva Tonsils
Microotganisms n=125 n=125 n=125
No. (%) No. (%) No. (%)
Enterobacter cloacae 13¢11) 23(19) 20 (16)
Enterobacier aerogenes 2(2) 3% 6(5)
Enterobacter sazalii 0{0) 2(2) 0(0)
Enterobacter sp. 5(4) 7(6) 7(6)
Enterobacter agglomerans 4(3) 7(6) 4(3)
Enterococcus faecalis 4(3) 5(4) 9(8)
Enterococcus sp. 0(0) 2(2) 1)
Escherichia coli 1(N 4(3) 2(2)
Eikenella corrodens 1(H 0(0) [ )]
Klebsiella pneumoniae 9(7) 29(23) 13¢11)
Klebsiella oxytoca 4(3) 6(5) 6(5)
Kiebsiella ozaenae 0(0) 0(0) 1D
Kluyvera sp. 1(1) 3D ()
Candida albicans 18 (14) 21017 1(hH
Candida parapsilosis (0 () (D)
Candida tropicalis 0(0) 1(1) 0(0)
Corynebacterium sp. 7(6) 1(1} 2 ()
Citrobacter freundii 31 I (N
Comamonas acidovoran 3(3) 1(1) 1{D
Pseudomonas sp. 5(4) ' 3(3 5(4)
Pseudomonas fluorescens 31(3) 6(5) 5(4)
Pseudomonas putida 1) 34(3) 5 (4)
Pseudomonas aeruginosa 1<) 1(1) 0(0)
Pseudomonas cepacia 1(n 00 00
Flavobacterium sp. 0(0) (1) 0(0)
Flavobacterium indolgens 10 (8) 6(5) 5(4)
Flavobacterium meningosepticum 0(0) [F(1)} 1{1)
Staphylococcus aureus (MSSA) 3(3) 54 1311
Staphylococcus aureus (MRSA) 5(4) 7(6) 12 (10)
Staphylococcus aureus (CNS) 6(5) 3(3) 2(2)
Streptococeus agalactiae 0 4(3) 4(3)
a-hemolytic streptococcus 106 (85) 111 (88) 101 (81)
B-hemolytic streptococcus 0 (0) 1(2) 0(0)
B-hemolytic streptococcus non group A 0(0) 1(2) 00
7 -hemolytic streptococcus 66 (53) 74 (58) 77(61)
Neisseria sp. 85 (68) 78 (63) 67 (54)
Acinetobacter sp. 3(3) 5(4) 1(1)
Acinetobacter calcoaceticus 3(3) 10 (8) 5(4)
Acinetobacter woffii 1N 2(2) 2(2)
Alcaligenes xylosoxydans 1(1) 2(D) (1)
Alcaligenes faecalis 0(0) () 0{0)
Serratia marcescens 3(3) 4(3) 4
Serratia liquefaciens 4(3 6 (5) 6(5)
Leclericia adecarboxylatu 1(h) 2() 0(0)
Hacemophilus pardinfluenzae 2(N LR 2(y
Edwardsiella sp. 0(0) L{n 0(0)
Morxella sp. 0 {1 0(0)
Branhamella catarrhalis 00 {1} 1l
Xanthomonas maltophilia 5(4) 5(4) 43)

194



Table 2 Agreement rates of opportunistic pathogens isolated from dental plaque, saliva,
and tonsil samples

Dental plaque Saliva Tonsils
Dental plaque - 798 +267 ©  780*27.3
Saliva 63.7 £ 274 - 64.5 + 26.7
Tonsil 718 + 272 759 £ 27.5 ]

Agreement rate: Number of opportunistic pathogens isolated from saliva which was
identical to those isolated from dental plaque, divided by number of opportunistic
pathogens isolated from dental plaque (saliva/ dental plague).

*: p <0.05, saliva/ dental plaque vs dental plaque/ saliva.
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