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Prevalence of periodontitis and associated risk factors in Korean adults:
Korean National Oral Health Survey 2006
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ABSTRACT

Purpose: To estimate the prevalence of periodontitis in Korean adults and to examine the associations between periodontitis

and known risk factors.

Methods: Using Korean National Oral Health Survey 2006 data, a total of 4,263 people who had taken oral examination,
interviewed by questionnaire, and aged 18 or older were sampled. The prevalence of periodontitis measured by Community
Periodontal Index (CPI) was calculated and the differences in prevalence according to known risk factors (age, sex, monthly
income, education, residential area, tooth-brushing frequency, regular dental visit, smoking, and diabetes) were examined with
chi-square test. Logistic regression analysis was performed to see the effects of each risk factor on the risk of having
periodontitis. All statistical approaches were reflected national sampling design using Survey procedures in SAS 9.1.
Results: The overall prevalence of periodontitis in Korean adults was 10.3%. There existed statistically significant differences
in crude prevalence for periodontitis according to the all risk factors. In logistic regression, older age groups (O.R.:2.94-3.71),
people living in rural area (O.R.:1.87), and current smokers (O.R.:1.77) were significantly prone to have periodontitis. People
who earned monthly income of more than 2 million Korean won (O.R.:0.64) and brushed their teeth two or more times per
day (O.R.:0.60-0.62) had significantly lower risk of having periodontitis.

Conclusions: About 10% of Korean adults had periodontitis in 2006. People who were older, living in rural region, in lower
income status, smoking, less tooth brushing were more likely to have periodontitis.

(J Korean Acad Periodontol 2009;39:261-268)
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INTRODUCTION

Periodontitis which has been viewed for years as a

primary dental outcome from chronic bacterial in-—
fection is now seen as resulting from a complex inter—
play between bacterial infection and host response, of —
ten modified by behavioral factors1‘2), Knowing that
periodontitis is a preventable disease and is irrever—
sible when it occurs, many developed countries have

been concerned about the prevalence of periodontitis in

their population and made policy efforts to reduce it,
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Prevalence is defined as the number of affected
persons present in the population at a specific time
divided by the number of persons in the population at

that time”

. Despite the inconsistency in case defi—
nition and measurement method of periodontitis, the
prevalence of severe periodontitis is known to be rel—
atively high in the population (11-15% in adult pop—
ulations) in both developedl‘4) and developing coun—

. 5-7)
tries” .

However, accurate assessment of the preva-—
lence of periodontitis is complicated by multiple fac—
tors”; different operational definitions of clinical pe—
riodontitis, characteristics of the study populations,
measurement of clinical parameters (e.g. probing
depth, clinical attachment loss, bleeding on probing,
presence of dental calculus or plaque, etc.), and
choice of partial vs, whole—mouth examination,

Moreover, most prevalence data from foreign countries
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are either estimates obtained from relatively small
observational (cross—sectional) studies or are derived
from larger epidemiological studies that do not permit
an in—depth diagnostic assessment of subjectsg>,

The national prevalence of periodontitis in Korean
population has not been reported yet because of the
above mentioned reasons, However, after Oral Health
Act was enacted in 2000, Korea has conducted Korean
National Oral Health Survey (KNOHS) which surveyed
national representative sample of Korean population at
3 years interval®'” . The data from KNOHS include pe—
riodontal health status measured by Community
Periodontal Index (CPI), so that calculation of preva—
lence of periodontitis would be possible, KNOHS also
surveyed various risk factors known to be related with
periodontitis such as smoking and diabetes, In this
study, we estimated the prevalence of periodontitis in
Korean adults and examined the strength of associa—

tion between periodontitis and well known risk factors,

MATERIALS AND METHODS

1. Study population

The data for this study came from Korean National
Oral Health Survey (KNOHS) 2006, The KNOHS 2006
surveyed 15,777 persons 2 years or older, of whom
4,263 who were 18 years or older and had completed
oral health examination were included in this study,
Sampling design for KNOHS 2006 was a proportionally
stratified by region (metropolis, urban, and rural) and
clustered sampling, People who lived in urban area
were oversampled than those in other two regions,
Full description of the sample design of KNOHS 2006

was reported elsewherew),

2. Measurement of periodontal outcome

The periodontal health status was measured using

CPI recommended by WHO as standard epidemiological
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examination method for periodontal disease with den—

tal mirror and WHO periodontal proben),

People were
classified into five groups by CPI; O — healthy perio—
dontium, 1 —gingival bleeding on probing, 2—dental
calculus presence, 3 —shallow pocket depth (4—5 mm),
4 — deep pocket depth (6 mm or above), A person cod—
ed with more than 2 in any of six sextants was de—

fined as having periodontitis,

3. Periodontitis—related risk factors

From the various variables surveyed in KNOHS
2006, nine variables were included in this study as
periodontitis—related risk factors; demographics (age
and sex), socio—economic factors (monthly income,
education, and residential area), dental behavioral
factors (tooth—brushing and regular dental clinic vis—
it), and general health related factors (smoking and

diabetes)

4. Statistical analysis

Data management procedures were carried out with
Surveyfreq and Surveylogistic procedures in SAS 9.1
(SAS Institute Inc,, Cary, USA) to take into account
the national complex sampling design and to yield un—
biased standard error estimates, To investigate the
distribution of socio—demographic characteristics of
the population and the CPI categories, and estimate
the prevalence of periodontitis, weighted percents, 95%
confidence limits, and P-values for determination of
significant differences were calculated using Surveyfreq
procedure, To examine the strength of the association
between the prevalence of periodontitis and related
risk factors such as demographic, socioeconomic, and
behavioral determinants after controlling the effects of
each risk factor, we built three logistic regression
models, In model I, age and gender were included, In
model II, resident area, household income, education
were added to model I, Lastly, in model III, regular

dental visit, smoking, tooth—brushing frequency, and
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diabetic status were added into model II, Adjusted odds
ratios (OR) and 95% confidence intervals were calcu—

lated with Surveylogistic procedure,

RESULTS

1. Characteristics of study population

The general characteristics of study population are
shown in Table 1, Weighted gender and age distribution

is likely representative for Korean population in 2006
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due to using national data, Only 14,3% of study subjects
had visited dental clinic regularly and 11,0% brushed
their teeth one or less times per day, Current smokers
were 25.8% and 4.6% had diabetes, The proportion of
residential area of whom lived in metropolis, urban, and

rural areas were 47,6%, 37,2%, and 15,2%, respectively,
2. Prevalence of periodontitis and distribution
of risk factors

The weighted distribution of CPI index is shown in

Fig, 1. About 10% of population had periodontitis (CPI

Table 1. The Sociodemographic Characteristics of Study Population

Gender Male
Female
Age 18-29
30-39
40-49
50 - 59
60 - 69
> 70
Monthly Income < 1,000
(thousand Korean won) < 2,000
> 2,000
Education <9
(years) <12
> 12
Regular dental visit Yes
No
Smoking Current
Ever
Never
Toothbrushing <1
(No/day) 2
>3
Diabetes Yes
No
Area Metropolis
Urban
Rural

Total

No. Raw percent Weighted percent
1,579 37.0 % 481 %
2,684 63.0 % 519 %
527 124 % 23.7 %
1,000 235 % 249 %
776 18.2 % 20.8 %
662 15.5 % 14.4 %
686 16.1 % 9.8 %
612 14.4 % 6.4 %
1,042 244 % 18.8 %
1,010 23.7 % 26.3 %
2,052 48.1 % 549 %
1,324 311 % 247 %
1,341 315 % 36.6 %
1,139 26.7 % 38.7 %
525 12.3 % 14.3 %
3,701 86.8 % 85.7 %
821 19.3 % 258 %
625 14.7 % 151 %
2,807 65.8 % 591 %
531 125 % 11.0 %
2,11 49.5 % 50.4 %
1,551 36.4 % 38.6 %
285 6.7 % 46 %
3,932 922 % 954 %
1,664 39.0 % 476 %
2,045 48.0 % 372 %
554 13.0 % 15.2 %
4,263 100 % 100 %

263



Prevalence of periodontitis and associated risk factors in
Korean adults: Korean National Oral Health Survey 2006

PD=4- Pl 3) 7.49
Smm(CPI 3) 7.4% __—" PD=6mm(CPI 4) 3.0%

Healthy (CPI 0)
27.0%

Calculus (CPI 2) Gingival

46.7% bleeding (CPI 1)
16.1%

Figure 1. Weighted distribution of CPI index in study pop—
ulation Korean National Oral Health Survey 2006
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index 3 or 4) and 27% were healthy, Gingival bleeding
was found in 16,1% and 46.7% had calculus,

The overall prevalence of periodontitis in Korean
adults in 2006 was 10.3% (95% C.I. 9.3%—11.4%) (Table
2). The prevalence was higher in men (13,3%) than
women (7.6%) and showed increasing tendency as age
increased, There existed statistically significant dif—
ferences in periodontitis prevalence according to the
all related risk factors included in this study. The
person who had 9 years or less education, brushed

their teeth one or less time per day, had diabetes, and

Table 2, Prevalence Estimation of Periodontitis by CPI according to Related Risk Factors*

Normal Periodontitis
(No.) (No.)
Gender Male 1,313 266
Female 2,435 249
Age 18-29 518 9
30-39 945 55
40-49 673 103
50-59 561 101
60-69 572 114
>70 479 133
Monthly Income <1,000 845 197
(thousand Korean won) <2,000 875 135
>2,000 1,880 172
Education <9 1,095 229
(years) <12 1,214 127
>12 1,068 71
Regular dental visit Yes 484 41
No 3,230 471
Smoking Current 676 145
Ever 514 11
Never 2,548 259
Toothbrushing <1 420 11
(No/day) 2 1,864 247
>3 1,415 136
Diabetes Yes 227 58
No 3,480 452
Area Metropolis 1,499 165
Urban 1,812 233
Rural 437 117
Total 4263 3,748 515

: 3 :
p\:\éfllglgtr?ge 95% C%r:ﬂgzp;:ntlnterval P - value**
13.3% 11.5-15.1
<0.0001
7.6% 6.5-8.7
1.7% 06-29
6.2% 44-80
14.8% 11.9-17.7
15.6% 12.4-18.8 < 0.0001
17.0% 13.7-30.3
21.7% 17.9-25.5
17.2% 14.4-19.9
11.8% 9.5-14.0 < 0.0001
7.5% 6.2-8.8
18.0% 15.5-20.6
9.2% 7.4-10.9 <0.0001
5.4% 40-6.8
7.3% 48-9.8
0.0244
10.9% 9.7-12.0
13.9% 11.3-16.5
15.0% 11.9-18.1 <0.0001
7.6% 6.6-8.7
20.1% 15.9-24.4
10.1% 8.7-11.6 <0.0001
7.3% 59-87
19.0% 13.7-24.4
9.9% 8.9-11.0 <0.0001
9.2% 7.6-10.7
7.9% 6.7-9.0 <0.0001
20.2% 16.4-22.9
10.3% 9.3-114

:KAH sample sizes are unweighted, while prevalence, confidence interval, and P—values are weighted to account for the sampling design,

‘Results from chi—square test reflecting weighted sampling
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lived rural area exhibited worse periodontal clinical
conditions with prevalence of 18 0%, 20.1%, 19.0%,

and 20,2% respectively,

3. Association between periodontitis and risk
factors

The results from logistic regression analysis are
shown in Table 3, In model I, which contains only

gender and age, men were 198 times more likely to

Table 3. Association between Periodontitis and Risk Factors®

Model I
O.R. 95% C.I.
Gender Female Reference
Male 1.98 1.58 - 2.49
Age 18-39 Reference

40-49 413 2.86 - 5.98

50-59 442 3.04 - 6.44

60-69 4.96 342 -7.19

=70 7.21 5.01 - 10.38
Area Metropolis
Urban
Rural
Monthly <1,000
Income <2,000
(thousand won) >2,000
Education <9
(years) <12
>12
Regular Yes
dental visit No
Smoking Never
Ever
Current
Toothbrushing <1
(No/day) 2
>3
Diabetes No
Yes

*Results from logistic regression reflecting weighted sampling
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have periodontitis than women and odds ratios in-—
creased significantly as age group getting older,
However, this increasing trend through age group was
disappeared when other risk factors added to the
model, In model III, which included all 9 risk factors,
there existed no risk differences in having perio—
dontitis between men and women (95% C.I. 0.86—1.86).
Compared with young age group (18—39 years), all the
other age groups had significantly higher odds of

having periodontitis and the person living in rural

Model II Model III
O.R. 95% C.I. O.R. 95% C.I.
Reference Reference
2.06 1.59 - 2.66 1.27 0.86 - 1.86
Reference Reference
3.57 2.36 - 542 3.71 244 - 565
3.43 2.20 - 5.36 3.42 217 - 5.39
2.98 1.84 - 4.84 2.94 1.78 - 4.89
3.82 227 - 6.42 3.65 212 - 6.29
Reference Reference
0.93 0.71 - 1.23 0.93 0.70 - 1.23
1.80 127 - 2.55 1.87 1.31 - 2.67
Reference Reference
0.91 0.65 - 1.29 0.94 0.66 - 1.35
0.62 0.44 - 0.87 0.64 0.45 - 0.91
Reference Reference
0.79 0.57 - 1.09 0.84 0.60 - 1.18
0.71 0.46 - 1.09 0.81 0.53 - 1.25
Reference
1.03 0.68 - 1.57
Reference
1.43 0.92 - 2.21
1.77 1.16 - 2.68
Reference
0.62 042 - 0.92
0.60 0.39 - 0.91
Reference
1.32 0.86 - 2.03
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area had 1,87 times more risk of periodontitis than
the person living in metropolis area, More education,
regular dental visit, and not having diabetes did not
exhibited significant positive effect on periodontitis
after controlling other risk factors, However, the per—
son who brushed their teeth two or more times showed
about 60% of risk to have periodontitis compared with
one or less times tooth—brushing per day., Current
smokers were 1,77 times more likely to have perio—
dontitis than non—smokers after controlling other risk

factors,

DISCUSSION

In this study, we estimated the prevalence of pe—
riodontitis using national data representing Korean
adult population and examined the associations be—
tween periodontitis and known risk factors, As far as
we know of, this would be the first report about the
prevalence of periodontitis and associated risk factors
in Korea calculated from nationally representative da—
ta with large sample size, Most of national sur—
Veysm%) use stratified sampling technique to effec—
tively sample the study population that could repre—
sent the original population, KNOHS 2006 also used a
stratified cluster sampling that stratified by resi—
dential area such as metropolis, urban, and rural,
Because the survey units were two times oversampled
from urban area, to accurately measure the preva-—
lence, one should take into account the weight of each
survey unit to account for the sample design, For this
reason, this study took into account all the weights
used in KNOHS 2006 in prevalence calculation and
risk estimation,

To define periodontitis operationally, the basic
clinical measures, apart from gingival bleeding and
radiographic assessment of bone loss, are clinical at—
tachment loss (CAL) and probing depth (PD)”.

Although CAL which could measure accumulated past
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status at a site of a tooth rather than current in-—
flammatory activity, has been used as a diag—
nostic ‘gold standard” for periodontitis, the absence
of consensus on how best to incorporate CAL and PD
into a case definition of periodontitis continues in the
field of clinical and epidemiological researchlﬁ), A case
definition for periodontitis needs to establish 1) what
depth of CAL at any one site constitutes evidence of
disease processes; 2) how many such sites need to be
present in a mouth to establish disease presencem,
The first problem also has to have measurement var—
iation by dental examiners, who can be confused to
detect CAL progression, Even though measurements of
probing depth are repeatable to within 1 mm more
than 90% of the time, the standard deviation of re—
peated CAL measurements of the same site by an ex—
perienced examiner with a manual probe is around 0,8
mmlg), On the other hand, CPI used in this study pro—
bed pocket depth, so it can only reflect current perio—
dontal status, The estimation of the prevalence of pe—
riodontitis can vary by different case definition,
Determining the prevalence of periodontitis is prac—
tically complicated by the various case definitions
used, If periodontitis in the United States (US) pop—
ulation is defined as the identification of at least one
site with CAL of >2 mm, around 80% of all adults
are affected, and around 90% of those aged 55 to 64”,
Using pockets of >4 mm as a case definition, 30% of
adults had met that criterion on at least three to four
teeth, The prevalence of attachment loss >3 mm was
53.1% for the population of dentated U.S, adults 30 to
90 years of age and, fourteen percent of these persons
had furcation involvement in one or more teeth, It
was estimated that at least 35% of the dentated U.S,
adults aged 30 to 90 have periodontitis with 21,8%
having a mild form and 12 6% having a moderate or
severe formlg), As with prevalence, measures of perio—
dontitis incidence will vary according to the case def—
inition of the disease, CPI also has been used to

measure periodontal health clinicallyZO) and epidemio—
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logicallym). Japanese national surveym where CPI also
used, the prevalence of periodontitis among adults in
1999 was around 40%, However, the prevalence of pe—
riodontitis among Korean adults in 2006 was 10,3%
which has not been expected compared to that of oth—
er countries, This finding could be explained as fol—
lows; 1) Korean population may have better perio—
dontal health as Korea has developed economically, 2)
The examiners participated in the KNOHS were prone
to be conservative to define periodontal case and/or
might miss deep pockets because it had been within
one year since all examiners had graduated their den—
tal schools,

Contemporary epidemiological studies including this
study employ partial mouth examination system that
could estimate biased values, especially when the
prevalence of the disease is underestimated22>_ CPI is
also based on partial-mouth recordings: pocket prob—
ing was performed at buccal sites in the maxillary and
at lingual sites in the mandible, The highest value of
CPI scores among the six sectionm),

It has been well-known that socio—demographic

423,29 and other behavioral factors such as

smoking21’25727) 22’28’29>, and tooth brushingso’sn

factors
, diabetes
could affect the development and/or prevention of
periodontitis, The findings in the present study parti—
ally support the associations between periodontitis and
related risk factors as above, In Korean adults, age
and smoking were positively associated with the prev—
alence of periodontitis after adjusted other con—
founders whereas income and tooth—brushing fre—
quency were negatively related, The periodontitis was
more prevalent in people who were men and living in
rural area, Based on this information, the periodontal
health of those susceptible groups should be consid—
ered regarding prevention of the disease and perio—
dontal health promotion,

This study has a couple of important limitations,
CPI with the measurement of pocket depth has an in—

herent weakness to detect periodontal destruction via,
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1) national surveys is the use of partial-mouth re—
cording, with only selected one or two selected teeth
in 6 sextants examined, under the assumption that
these measurements are representative of the full
mouth4), 2) pocket depth could not detect the past
periodontitis, These issues make the epithelial de—
struction of periodontium underestimated, The other
limitation was that the study design was cross—sec—
tional which cannot surely explain temporal prece—
dence of risk factors over periodontal health
condition, However, the results showed definite asso—
ciations between age, residence, income, smoking,
tooth brushing and periodontitis, In the future, the
studies investigating measurement issue of defining
periodontitis and related risk factors should be con—
ducted to identify the independent pathways through
which risk factors can impact periodontal health using
longitudinal epidemiologic approaches,

In conclusion, one Korean adult person out of ten
had periodontitis diagnosed by CPI in 2006, People
who were older, living in rural region, in lower in—
come status, smoking, less tooth brushing were more

likely to have periodontitis,
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