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Association of lifestyle with periodontal pathogens on dental
patients with periodontitis (retrospective study)
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Abstract

This study aimed to investigate the association of lifestyle with the copy number of periodontal pathogens.
This retrospective study collected electronic health records of 102 subjects with periodontitis, including
reports of bacterial genetic tests and lifestyle questionnaires. The five pathogens were analyzed as
follows: Porphyromonas gingivalis, Tannerella forsythia, Treponema denticola, Prevotella intermedia,
and Fusobacterium nucleatum. The lifestyle questionnaire included age, sex, oral hygiene management,
smoking, drinking, exercise, dietary, snacks, water intake, and sleeping time. An independent t-test or
ANOVA was performed to compare the copy number of periodontal pathogens according to lifestyle
(0=0.05). The copy numbers of P. gingivalis and F. nucleatum were significantly higher than those of other
strains. The copy number of T. forsythia in patients who exercised was 54% lower than in those who did
not (p=0.009). Other lifestyle factors did not affect the number of bacteria. Exercise habits among the
lifestyles showed a association with the number of specific oral bacteria. This result suggests that a lifestyle
questionnaire is essential in clinical situation and necessary to prevent and treat the periodontal disease
effectively.
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Table 1. General and habitual characteristics of study
subjects (n=102)

Variables Categories Number %
Age 30~44 " 10.8
45~64 62 60.8
>65 29 284
Sex Male 53 52.0
Female 49 48.0
Toothbrushing/day <1 4 3.9
2 or more 93 9.1
Use of interdental products  No 29 284
Yes 73 71.6
Use of mouthwash No 41 40.2
Yes 61 59.8
Oral malodor No 40 39.2
Yes 62 60.8
Smoking No 74 725
Yes 28 275
Drinking No 52 51.0
Yes 50 49.0
Exercise No 77 75.5
Yes 25 245
Preferred food Rice 82 26.5
Flour 35 1.3
Fish 55 17.8
Meat 54 175
Vegetable 65 21.0
Instant 14 4.5
NA 4 1.3
Snack No 26 255
Yes 75 735
NA 1 1.0
Water <500 ml 25 24.5
500 mi~2 L 60 58.8
>2L 17 16.7
Sleep <6h 31 30.4
>6h 71 69.6

Mean and standard deviation of age was 58.1 and 11.5, re—
spectively.
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Fig. 1. Boxplots of copy number of periodontal patho—
gens. The boxes show the first quartile (lower line),
median (middle line), and third quartile (upper line).
Error bars and X marks indicate from 5% to 95% per—
centile and average, respectively. Letters above the
box and whisker plots indicate statistically significant
differences between the groups (ANOVA test with
post hoc Tukey HSD, p<0.001; n=102).

Table 2. Representative values of copy number of each bacteria

P. gingivalis T. forsythia T. denticola P. intermedia F. nucleatum
Mean 756,215 53,204 64,303 68,708 514,694
Minimum 0 0 0 0 27,606
Maximum 2,128,139 151,008 182,390 390,841 1,468,926
Low quartile 204,736 11,582 6,823 9,430 241,274
Median 533,335 34,507 40,179 68,708 514,698
Upper quartile 1,140,907 70,835 82,509 190,357 1,026,255

Table 3. Comparison of the copy numbers of periodontal bacteria by exercise lifestyle
P. gingivalis T. forsythia T. denticola P. intermedia F. nucleatum
Exercise

No 8.E+05+8.E+05 6.E+04+7.E+04 7. E+04+1.E+05 3.E+05+£8.E+05 9.E+05+1.E+06
Yes 7.E+05+7 E+05 3.E+04+3.E+04 5.E+04+5.E+04 2. E+05+3.E+05 8.E+05+1.E+06
p-value 0.536 0.009* 0.472 0.407 0.713

Independent t-test was used for analysis. *indicate p—value <0.05.
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Appendix Table 1. Comparison of the copy numbers of periodontal bacteria by general characteristics and health

lifestyle
P. gingivalis T. forsythia T. denticola P. intermedia F. nucleatum
Age
30~44 5E+05£5E+056 4 E+04+£3E+04 6.E+04£8E+04  3E+05£4E+05  9.E+05+1.E+06
45~64 8.E+05+9.E+05  5E+04+7E+04  7E+04+£1E+05  4E+05+9E+05  1.E+06+1.E+06
>65 7E+05+7E+05  6.E+04+6.E+04  5E+04+5E+04  QE+04+£1E+05  7.E+05+1.E+06
p-value 0.520 0.775 0.609 0.271 0.649
Sex
Male 8.E+05+8E+05  5E+04+5E+04  6.E+04+£5E+04 2. E+05+£3E+05  1.E+06+1.E+06
Female 7E+05£7E+05  6.E+04+8E+04  7.E+04£1E+05  A4E+05+£1E+06  8.E+05+1.E+06
p-value 0.259 0.398 0.405 0.291 0.286
Toothbrushing/day
<1 6.E+05+5E+05  4E+04+5E+04  7.E+04+6.E+04  1.E+05+£1E+05  5.E+05+5E+05
2 or more 8.E+05+8E+05  5E+04+6.E+04 6.E+04+1E+05  3E+05+7.E+05  9.E+05+1.E+06
p-value 0.629 0.791 0.835 0.702 0.493
Use of interdental products
No 7E+05£5E+05  6.E+04+7E+04  6.E+04+£7E+04  3E+05£7E+05  9.E+05+9.E+05
Yes 8.E+05£9E+05  5E+04+6E+04  7.E+04+£1E+05  3E+05+£7E+05  9.E+05+1.E+06
p-value 0.403 0.430 0.706 0.597 0.824
Use of mouthwash
No 8.E+05+9E+05  5E+04+7E+04  7.E+04+£1E+05  AE+05+£1E+06  1.E+06+2.E+06
Yes 7E+05+7E+05  6.E+04+6.E+04  6.E+04+8E+04  2.E+05+£3E+05  7.E+05+8.E+05
p-value 0.565 0.588 0.405 0.175 0.104
Oral malodor
No 6.E+05£6.E+05  5E+04+6.E+04  AE+04+6E+04 2. E+05+£7E+05  9.E+05+1.E+06
Yes 8.E+05£9E+05  6.E+04+6E+04  BE+04+£1E+05  3E+05+£7E+05  9.E+05+1.E+06
p-value 0.153 0.332 0.064 0.673 0.882
Smoking
No 8.E+05+8E+05  6.E+04+7E+04  7.E+04+1E+05  3E+05+£8E+05  1.E+06+1.E+06
Yes 7E+05+7E+05  5E+04+5E+04  6.E+04+5E+04 2. E+05+£3E+05  7.E+05+6.E+05
p-value 0.896 0.545 0.551 0.559 0.093
Drinking
No 8.E+05£8E+05  6.E+04+7E+04  7.E+04+£1E+05  3E+05+£8E+05  9.E+05+1.E+06
Yes 7E+05£7E+05 3 E+04+£3E+04  5E+04+£5E+04 2. E+05+£3E+05  8.E+05+1.E+06
p-value 0.361 0.917 0.659 0.655 0.230
Preferred food
Rice 8.E+05+8E+05  5E+04+6.E+04 5E+04+6.E+04 2. E+05+5E+05  8.E+05+9.E+05
Flour 1.E+06+9.E+05 6.E+04+7.E+04  6.E+04+5E+04 3. E+05+5E+05  1.E+06+2.E+06
Fish 9.E+05+8E+05  6.E+04+7E+04  7.E+04+£1E+05  3E+05+£8E+05  1.E+06+2.E+06
Meat 8E+05+8.E+05  5.E+04+6.E+04  5E+04+5E+04 2. E+05£4.E+05  8.E+05+8E+05
Vegetable 7E+05£7E+05  6.E+04+£7E+04  7.E+04+£1E+05  3E+05+£9E+05  8.E+05+1.E+06
Instant 9.E+05+6.E+05  B8E+04+9.E+04  7.E+04+£6.E+04 3 E+05£4.E+05  1.E+06+9.E+05
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Appendix Table 1. Continued

Kaa

P. gingivalis T. forsythia T. denticola P. intermedia F. nucleatum

Snack

No 1E+06+8.E+05 B E+04+4.E+04  7E+04+5E+04 2 E+05+3.E+05  9.E+05+7.E+05

Yes 7E+05+8E+05  5E+04+7E+04  6.E+04+1E+05  3E+05+8E+05  9.E+05+1.E+06

p-value 0.129 0.704 0.832 0.621 0.992
Water

<500 ml 9.E+05+9E+05  8E+04+9E+04  BE+04+£1E+05  5E+05+£1E+06  8.E+05+1.E+06

500 mi~2 L 7E+05£8E+05  5E+04+£5E+04  6.E+04£9E+04 2. E+05+£4E+05  1.E+06+1.E+06

>2L 7E+06+6.E+05  4E+04+4E+04  LE+04+4.E+04  1E+05+3.E+05  7.E+05+6.E+05

p-value 0615 0.108 0.710 0.094 0.549
Sleep

<6h 6.E+05+5E+05  5E+04+7E+04  6.E+04+6.E+04  3E+05+£7.E+05  5.E+05+4.E+05

>6h 8.E+05+9.E+05  5E+04+6.E+04  7.E+04+1E+05  3E+05+7E+05  1.E+06+1.E+06

p-value 0.266 0.984 0.541 0.906 0.052

Independent t-test and ANOVA test were used for analysis.
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