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Background: This study aims to determine whether periodontal
conditions or dental health behaviors are risk factors for preterm birth
(PTB), and whether periodontal pathogens are risk indicators for PTB
among Korean mothers.

Methods: This study was designed as a hospital-based case-control
study. Examiner masking was ensured for the validity of the examina-
tions. The mothers included those who gave birth between November
2007 and July 2009 at the obstetrics clinic of a general hospital in
Seoul, Korea. Information on demographic and health conditions,
periodontal conditions, and microbacterial data was collected.

Results: A total of 172 women met the inclusion criteria, 59 mothers
who delivered a preterm neonate were assigned to the case group
while the other 113 were assigned to the control group. There were
no significant differences in demographic information, oral health con-
ditions, and obstetric characteristics. Among health-related behav-
iors, only scaling within 12 months before pregnancy showed
a significant difference (P = 0.031). Even in the adjusted logistic
model, only the difference in the experience of scaling before preg-
nancy was significant between the PTB cases and the controls (P =
0.039). Periodontal disease did not exhibit a significant relationship
with PTB even after adjustment for potential confounding factors.
Among the microbacterial factors, only Porphyromonas gingivalis
showed a slight difference (P = 0.060).

Conclusion: There was a significant difference in scaling experience
within 12 months before pregnancy and P. gingivalis showed a mar-
ginal difference between the PTB and the control groups but clinical
periodontal conditions showed no association with PTB. J Periodontol
2010;81:855-863.
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P
reterm delivery and low
birth weight (PLBW) are
main risk factors of infant

mortality and a major public
health problem. Preterm birth
(PTB) is defined as delivery at
<37 weeks and low birth weight
as <2,500 g.1 Over 60% of peri-
natal mortality (except for ana-
tomic and genetic abnormalities)
is caused by PTB and low birth
weight. Preterm infants have
higher risks of respiratory disease,
cardiovascular problems, epi-
lepsy, and severe learning disor-
ders than full-term infants.2-4 As
a result, countries devote consid-
erable financial resources to pre-
vent PLBW and related diseases.

The World Health Organiza-
tion5 reported that the incidence
of low birth weight ranges from
8% in Europe to 26.2% in South-
east Asia. The rate of PTB in
Korea has increased steadily
from 4.3% in 1995 to 7% in
1998, 8.3% in 2000, and 10%
in 2003.6 It has become a more
severe problem because the over-
all birth rate has dropped dramati-
cally from 6% in 1960 to 3.6% in
1974 and 1.1% in 2005.7

Several factors are known to
contribute toPLBW(e.g., smoking,
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drinking, drug abuse, infection of the reproductive
and urinary organs, hypertension, gestational diabe-
tes, and socioeconomic or educational disadvan-
tages that might affect responsible self-awareness
with regards to pre-pregnancy health).8-12 During
the 1980s, it was concluded that maternal periodon-
tal infection might be related to PLBW.13 A study
showed that pregnant hamsters subcutaneously in-
fected with Porphyromonas gingivalis tended to pro-
duce low birth weight pups.14 Several studies with
case control and cohort revealed an association be-
tween periodontal infection and PLBW.15-19 Three
hypotheses that may explain the relationship be-
tween periodontal infection and PLBW are as follows:
1) periodontal pathogens cause direct contamination
in the fetoplacental unit;20 2) lipopolysaccharide,
a bacterial endotoxin normally found in infected peri-
odontal tissue, is released and acts on the fetoplacen-
tal unit through the blood;19-21 and 3) inflammatory
mediators from an infected periodontal reservoir pro-
voke problems in the fetoplacental unit.19-21

Recently, however, Davenport et al.22 suggested
that it was not feasible to detect a significant relation-
ship between periodontal infection and PLBW in
a study with 507 subjects in the control group and
236 in the case group. Although the pathogenic bac-
teria of periodontitis are likely to cause PLBW, the re-
lationship between PLBW and periodontal disease has
not been definitively proven.20,23 A Spanish study
also reported that there is no significant relationship
between gestational age and periodontal parameters
or between low-weight delivery and plaque index.24

At the same time, Lunardelli and Peres25 showed that
the condition of the periodontal pocket is not signifi-
cantly associated with low birth weight or PTB after
controlling maternal health variables. A Brazilian
study advocated that determinants other than peri-
odontal disease and health conditions may explain
the lack of significance.26

A study in Sri Lanka proposed that the relationship
between periodontal health and PLBW may differ by re-
gion and population.27 Even in randomized controlled
trials, Lopez et al.17 concluded that periodontal therapy
duringpregnancy may reduce the incidence ofpreterm
delivery, but Offenbacher et al.28 reported opposite re-
sults from periodontal therapy. They raised some is-
sues related with intervention studies, such as the
time, method, and level of interventions. The associa-
tion of periodontal infection with PLBW is still contro-
versial and the differences may be caused by ethnic
and cultural environments. A case-control study in-
cluding variables about the use of dental services be-
fore and during pregnancy can provide a significant
clue to help design randomized controlled trials.

Therefore, this study was performed to determine
whether periodontal conditions or dental health be-

haviors are risk factors (or indicators) for PLBW,
and whether periodontal pathogens are risk indi-
cators (or predictors) for PLBW among Korean
mothers.

MATERIALS AND METHODS

Study Design and Subject Sampling
This study was designed as a hospital-based case-
control study. Examiner masking was ensured for
the validity of the examinations by the two obstetri-
cians (KJO, HJY), Seoul National University Hospital,
Seoul, Korea. Both examiners were responsible for
selection and diagnosis of the subjects in this study.
The study was conducted in compliance with the prin-
ciples of the Helsinki Declaration. Ethical clearance of
the study was approved by the Institutional Review
Board of Seoul National University Hospital (Institu-
tional Review Board no. H-0709-046-219).

The study sample included mothers who gave birth
between November 2007 and July 2009 at the obstet-
rics clinic of a general hospital in Seoul, Korea. Only
mothers with a single birth and spontaneous PTB were
included as cases. Those with systemic conditions re-
lated to PTB, such as hypertension, diabetic disorder,
cardiovascular disease, and active hepatic disease,
were excluded. The control group was sampled by
matching the following conditions with the PTB cases:
age between <3 years and >3 years than the case and
delivery mode, such as vaginal delivery versus cae-
sarean section. All the study subjects provided their
written informed consent before participation.

The appropriate sample size for this study was cal-
culated using the power and Sample Size Calculation
program.29 In this program, a dichotomous output with
an independent case-control study was modeled to
identify the sample size sufficient to detect the differ-
ence between two odds ratios. We used the following
inputs to calculate the sample size: 1) type I error prob-
ability for a two-sided test (a) of0.05; 2)a power (prob-
ability of correctly rejecting the null hypothesis) of 0.80
(1-b), chosen so that the relative risk (odds ratio)
equals to 1 given n cases and m control patients; 3)
probability of exposure in controls (p0) of 0.2; 4) a ratio
of control to case patients (m) of 2; and 5) an odds ratio
of exposure incases relative to controls (c) of 3.We ob-
tained the following sample size by applying these in-
puts: 138 subjects including 46 case patients and 92
control patients. This size was multiplied by 1.2 to ac-
count for possible loss of subjects or data, resulting in
a minimum total sample size of 166. In the end, 187
pregnant women (64 cases and 123 controls) were in-
vited to participate in the study. Among them, 15 (5
cases and 10 controls) were excluded because of their
systemic conditions; therefore, 172 (59 cases and 113
controls) were included in this study.
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Clinical Examinations
Demographic and health information. A trained inter-
viewer (JEH) asked all the patients about demo-
graphic information; i.e., their general and oral health
histories; medications; diet; weight gain during preg-
nancy; health-related behavior before and during preg-
nancy, such as smoking and drinking; and oral health
treatment experience before and during pregnancy.
The family history related to pregnancy, obstetric infor-
mation including the number of offspring, and preg-
nancies or abortions, and medical history including
systemicdiseasewereobtained by thecase report form
through a medical record chart.

Oral examination. The examinations were con-
ducted by one trained dentist (KHB) using dental mir-
rors and focusable optimal light while the patients
rested in the hospital bed. The participants were ex-
amined 2 to 5 days after delivery. The periodontal
attachment loss of all the teeth except the third molars
and distal sites of second molars were measured by
probing with 20 g power, including mesio-buccal,
mid-buccal, disto-buccal, disto-lingual, mid-lingual,
and mesio-lingual surfaces. Walking probing method
(up and down movement following the base of the
pocket in order to avoid damaging the periodontal tis-
sue) was used for continuous measurement. A peri-
odontal probe was used in this study.¶ Bleeding on
probing (BOP) was noted about 30 to 60 seconds after
probing. A patient was determined to have peri-
odontitis when ‡2 teeth showed clinical periodontal
attachment loss >3.5 mm, and to have gingivitis
when ‡25% of sites showed BOP.

Microbacterial examination. Subgingival biofilm
and gingival crevicular fluid (GCF) were taken from
selected members of the study group. The selection
process was as follows: 1) those who had taken anti-
biotics to control PTB were excluded, 2) mothers who
underwent a natural childbirth were selected first, and
then 3) a group of patients were selected at random
from those satisfying conditions one and two. One
of two controls was selected at random per case for
microbacterial examination.

Sampling GCF and subgingival bacteria. GCF and
subgingival plaque samples were collected together
from the mesio-buccal or mesio-lingual gingival
surface of two teeth with the worst periodontal
condition. Two sterilized paper-points (#20) were
placed in gingival sulcus for 20 seconds. Then they
were kept in 1.5-ml screw capping microtubes
with 200 ml of sterilized phosphate buffered saline
at -20�C.

After vigorous vortexing, the samples were centri-
fuged for 10 minutes at 13,000 · g and 4�C. The pel-
lets were used for bacterial DNA isolation. The
genomic DNA was extracted using a genomic DNA
extraction kit# following the manufacturer’s instruc-

tions. The supernatants containing GCF were ana-
lyzed for interleukin-1b level using enzyme-linked
immunosorbent assay kits** according to the manu-
facturer’s instructions.

Quantitative polymerase chain reaction. For
quantitative detection of total bacteria and four peri-
odontopathogens, DNA of the samples was subjected
to real-time polymerase chain reaction (PCR) in a
sequenced detection system.†† DNA (1 ml) was mixed
with 10 ml of reagent‡‡ and 200 nM of each primer in
a total reaction volume of 20 ml. The thermal program
chosen was 40 cycles of 95�C for 15 seconds, 58�C
for 15 seconds, and 72�C for 33 seconds, with initial
denaturation at 95�C for 1 minute. All data were
analyzed by using the sequenced detection system
software.§§ The sequences of the primers used for
real-time PCR were as follows: 59-TGG AGC ATG
TGG TTT AAT TCG A-39 and 59-TRY GGS ACT
TAA SCC RAC A-39 for eubacteria; 59-TGC AAC
TTG CCT TAC AGA GGG-39 and 59-ACT CGT ATC
GCC CGT TAT TC-39 for P. gingivalis; 59-AAT ACC
CGA TGT TGT CCA CA-39 and 59-TTA GCC GGT
CCT TAT TCG AA-39 for Prevotella intermedia; 59-
ATT GAA ATG TAG ACG ACG GAG AGT-39and
59-TTA CCT GTT AGC AAC TGA CAG TCA-39 for
Tannerella forsythia (previously T. forsythensis); 59-
TAA TAC CGA ATG TGC TCA TTT ACA T-39 and
59-TCA AAG AAG CAT TCC CTC TTC TTC TTA-39

for Treponema denticola. The PCR products were sub-
jected to a melting curve analysis to verify a single
amplification product. The copy number of bacterial
DNA was calculated with plasmid DNA (pGEM-T)
containing 16S ribosomal DNA for each bacterium
provided by Dr. J.K. Kook (Chosun University,
Kwangju, Korea). Plasmid DNA was 10-fold serially
diluted from 10� to 108 copies and subjected to
real-time PCR to create a standard curve by plotting
the threshold cycles against the copy number of the
plasmid DNA as described previously.30 Plasmid
standards and subgingival samples were run twice
in duplicates and the average values were used for cal-
culation of the bacterial load. The detection of DNA
below 102 cells was regarded as negative. For speci-
ficity test of the primers used, DNA of various oral bac-
teria was included for real-time PCR and non-specific
amplification was not detected.

Statistical analysis. The dependent variable is a bi-
nary value of either ‘‘yes’’ (a case as PTB [<37 weeks])
or ‘‘no’’ (a control as term birth). Independent variables
were collected as explanatory data: 1) demographic
information including age; 2) obstetric information

¶ University of North Carolina No. 15 probe, Hu-Friedy, Chicago, IL.
# iNtRON Biotechnology, Seongnam, Korea.
** R&D Systems, Minneapolis, MN.
†† ABI PRISM 7300, Applied Biosystems, Foster City, CA.
‡‡ SYBR Premix Ex Taq, Takara Bio, Otsu City, Japan.
§§ ABI PRISM 7300, Applied Biosystems.
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including age at the first delivery, the number of preg-
nancies, parityexperience, the history ofPTB(yes/no),
and the history of abortion (yes/no); 3) oral health con-
ditions including periodontal attachment loss (‡3.5
mm) in ‡2 teeth and <2 teeth and BOP (six sites in
each tooth, 6 · 28 = 168 sites in total) of ‡15% or
<15%; 4) health-related behaviors during the 12
months before pregnancy including drinking (no/1 to
2 times per month/‡1 to 2 times per week), smoking
(no/yes), weekly exercise (no/1 to 2 times/‡3 times
per week), visiting a dental clinic during the last year
(no/yes), and scaling (no/yes); and 5) health-related
behaviors during pregnancy including weekly light ex-
ercise (no/1 to 2 times/‡3 times per week), visiting
a dental clinic (no/yes), and scaling (no/yes). The
counted numbers of microbacterial factors were eval-
uated in the statistical process including T. denticola, P.
gingivalis, P. intermedia, and T. forsythia.

Data were entered and analyzed using a statistical
program.ii The statistical analysis included descrip-
tive statistics as chi-square test for categorical vari-
ables, t test for normally distributed continuous
variables, and Mann-Whitney U test for abnormally
distributed variables; and multivariable logistic re-
gression for adjusted odds ratios. The results of uni-
variate analysis are presented as the number of
subjects (percentage) for the chi-square test, mean
– SD for the t test of normally distributed data, and
percentile (25%, 50%, and 75%) for non-parametric
variables. For the multivariable logistic analysis, the
entering procedure was used for selecting variables.
Odds ratios and 95% confidence intervals were esti-
mated through logistic regression analysis.

RESULTS

One hundred eighty-seven mothers were invited to
this study, of which 15 (5 cases and 10 controls) were
excluded because of systemic conditions. Of the re-
maining 172 mothers, 59 who delivered a preterm ne-
onate were assigned to the case group and the other
113 to the control group. Table 1 shows the demo-
graphic, obstetric, and oral health features of the
study sample. The mean age was not significantly dif-
ferent between the case group (31.7) and the control
group (32.1). The difference in the mean age at the
first delivery was also not significant (P = 0.107).
There were also no significant differences in all of
the obstetric characteristics including the mean num-
ber of pregnancies (P = 0.685); the history of abortion
(P = 0.627); parity experience (P = 0.261); and history
of PTB (P = 0.111).

None of the oral health factors was significantly dif-
ferent between the case and control groups, including
‡2 teeth showing periodontal attachment loss of ‡3.5
mm (P = 0.318) and BOP in ‡15% of total sites (P =
0.663).

Among the health-related behavior factors before
pregnancy, the experience of scaling within the last
12 months was the only variable that showed a signif-
icant difference between the case and the control
groups (Table 2). Twenty-five percent of the case
group had experienced scaling before pregnancy,
as did 43% of the control group (P = 0.031). For
health-related behaviors during pregnancy, <40%
of the PLBW case group did light exercise weekly
(P = 0.119).

The adjusting variables were included by stages in
the multiple logistic regression analysis: 1) age as
demographic information; 2) age at the first delivery,
experience of parity, and the history of PTB as obstet-
ric information; and 3) drinking (before pregnancy),
smoking, weekly exercise, visiting a dental clinic in
the last 12 months, and visiting a dental clinic (during
pregnancy) as health-related behavior. In model 3,
which included all the potential confounding factors,
those who had scaling within 12 months before preg-
nancy showed a significant difference between the
PTB case and control groups (P = 0.039) but the dif-
ference in scaling during pregnancy was not signifi-
cant (P = 0.931) (Table 3). No association was
found between periodontal disease and PTB in this
multiple logistic regression analysis with adjusting
of any variables (P = 0.256).

Few of the microbacterial factors exhibited signifi-
cant differences between the cases and controls (Table
4). Only P. gingivalis showed a potential difference be-
tween the PLBW and the normal range birth weight
groups (P = 0.060) and the other microbial pathogens
T. denticola, P. intermedia, and T. forsythia were not
significantly different in the comparison (P >0.3 for all).

DISCUSSION

Scaling within the last 12 months before pregnancy
showed a significant relationship with the PTB cases
in this study but oral health conditions, such as peri-
odontitis and gingivitis, did not show a significant re-
lationship. Among the microbacterial factors, only P.
gingivalis had slightly different distribution between
the PLBW case and control groups.

Health-related behaviors did not show any signifi-
cant relationship with PLBW in this study except scal-
ing within the last 12 months before pregnancy. Those
who received scaling services before pregnancy were
less likely to have PLBW. Visiting a dental clinic can be
interpreted as a similar indicator that presents the pat-
tern of use of dental services. However, there was no
statistical difference in the percentage of those who
visited a dental clinic before and during pregnancy
between the case and the control groups. The gap
between the two indicators might be presumed to be

ii SPSS for Windows, Version 12.0, SPSS, Chicago, IL.
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that scaling experience exhibits the pattern of oral
health care more accurately. In Korea, not many indi-
viduals get regular examinations for oral health and
visit a dental clinic mostly for treatment rather than
health care. Those who had scaling can be explained
to have the tendency of going to the dental clinic for
preventive initiatives. As shown in the results, the con-
trol group was better in managing their health com-
pared to the case group.

Some research revealed results similar to ours, re-
portingnodifference inperiodontal conditionsbetween
PLBW and term birth with normal weight.22,25-27 How-
ever, most previous studies concluded that there is
a causal relationship between periodontal conditions
and the likelihood of PLBW.2,10,16,17,21,23,24,31-34 Re-
cently, Finnish researchers argued that the combined
effect of multiple oral infections was significantly asso-
ciated with PTB.35 The oral inflammatory burden
index based on the clinical findings of gingival BOP,
probing depth, and the presence of dental calculus
and mouth ulcers was significantly associated with
PTB after adjusting confounding factors.35

There could be some explanations for the specific
result of this present study. First, the high maternal

age may help explain the differences in periodontitis
and gingivitis between the case and control groups
even after adjusting other compounding factors in
our final results. The average age at the first child-
birth was early to mid-20s in most of the other
studies.10,15-18,20,27,33,36,37 According to a National
Fertility, Family Health and Welfare survey in Korea,
the mean age of women at marriage was 24.1, and the
mean age at first delivery was 25.3.7 The mean ages of
our study sample groups were high, around 32 years
old. The mean age at first delivery was also high, about
30 years old. A possible reason why the mean age of
our sample was so high can be older mothers’ ten-
dency of using health care services. The participants
were recruited in the gynecology clinic of a tertiary
hospital, which is well equipped for emergencies.
An advanced maternal age may cause mothers to
seek a fully equipped hospital. In the Korean National
Oral Health Survey, 21.6% of 25- to 29-year-old
women were found to have bleeding on their gums,
while the percentage was relatively lower at 13.8%
in 30- to 34-year-old women.38 A similar discrepancy
was found in the prevalence of 4- to 5-mm deep pock-
ets, 1.9% in 25- to 29-year-old women and 5.9% in

Table 1.

Demographic, Obstetric, and Oral Health Conditions (n = 172)

Variables Preterm Cases (n = 59) Controls (n = 113) P Value*

Age range (years)† 31.66 – 4.37 (19 to 43) 32.09 – 3.84 (19 to 43) 0.509

Obstetric information
Age (years) at first delivery† 29.59 – 3.69 30.55 – 3.69 0.107
Number of pregnancies† 1.24 – 1.18 1.15 – 1.40 0.685

Parity experience
Yes 32 (54.2) 50 (44.2) 0.261
No 27 (45.8) 63 (55.8)

History of preterm birth
Yes 7 (11.9) 5 (4.4) 0.111
No 52 (88.1) 108 (95.6)

History of abortion
Yes 26 (44.1) 45 (39.8) 0.627
No 33 (55.9) 68 (60.2)

Oral health conditions
Number of missing teeth
Periodontal attachment loss
(‡3.5 mm)

0.88 – 2.53 0.57 – 1.45 0.379

‡2 teeth 24 (40.7) 37 (32.7) 0.318
<2 teeth 35 (59.3) 76 (67.3)

BOP (% in total sites)
‡15% 8 (13.6) 19 (16.8) 0.663
<15% 51 (86.4) 94 (83.2)

* P value by chi-square test.
† SD determined by t test.
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30- to 34-year-old women. Second, Xiong et al.39

mentioned that the conclusions of previous research
were different among countries. Studies showing a sig-
nificant relationship between periodontal disease and
adverse pregnancy outcomes tended to be conducted
with groups economically disadvantaged or underpriv-
ileged in other ways. They suggested that the differ-
ences observed between countries resulted from
socioeconomic conditions on the national level and
the ease of access to dental care. Periodontal condi-
tions may be related to PLBW through common risk
factors rather than through any direct causal effects.
There are well-known gaps in health including oral
health between social and economic groups. The dif-

ferences are found across social classes in the same
country40,41 and across countries.42 However, these
differences among countries between periodontal dis-
ease and PLBW have not been fully demonstrated.
More research is necessary including a multi-level
meta-analysis for international comparisons.

Katz et al.43 examined microbacterial conditions in
PLBW. They reported that P. gingivalis antigens are
more frequent and more intense in chorioamnionitis
placentas than in normal placentas. It can be assumed
that severe periodontal disease with increased bacte-
rial load, such as P. gingivalis, is related with preterm
delivery. However, Novak et al.44 suggested that the
baseline subgingival bacterial profiles do not differ
significantly between women who delivered preterm
infants and those of full-term. After a periodontal in-
tervention, the numbers and proportions of subgingi-
val periodontal pathogens were significantly reduced
and clinical improvement was also significant, but mi-
crobiologic changes associated with term or preterm
delivery were not statistically significantly different.44

A possible clue to the insignificant relationship be-
tween microbacteria and non-surgical periodontal
treatment as an intervention was given by a study
from Finland.35 The authors suggested that the ob-
stetrics and periodontal therapy might have been pro-
vided too late to the pregnant women and left other
potential inflammatory sources untreated. This

Table 2.

Health-Related Behaviors of the Study
Sample Before and During Pregnancy
(n = 172)

Variables

Preterm Cases

(n = 59)

Controls

(n = 113) P Value*

Health-related behavior before pregnancy
Drinking

No 34 (57.6) 69 (61.1) 0.494
1 to 2 times/month 19 (32.2) 38 (33.6)
‡1 to 2 times/week 6 (10.2) 6 (5.3)

Smoking
No 53 (89.8) 106 (94.6) 0.344
Yes 6 (10.2) 6 (5.4)

Weekly exercise
No 38 (64.4) 63 (55.8) 0.529
1 to 2 times 15 (25.4) 34 (30.1)
‡3 times 6 (10.2) 16 (14.2)

Visiting a dental clinic in last 12 months
No 27 (45.8) 47 (41.6) 0.629
Yes 32 (54.2) 66 (58.4)

Scaling in last 12 months
No 44 (74.6) 65 (57.5) 0.031
Yes 15 (25.4) 48 (42.5)

Health-related behavior during pregnancy
Light weekly exercise

No 31 (52.5) 41 (36.3) 0.119
1 to 2 times 20 (33.9) 53 (46.9)
‡3 times 8 (13.6) 19 (16.8)

Visiting a dental clinic
No 41 (69.5) 80 (70.8) 0.862
Yes 18 (30.5) 33 (29.2)

Scaling
No 50 (84.7) 93 (82.3) 0.831
Yes 9 (15.3) 20 (17.7)

* P value by chi-square test.

Table 3.

Odds Ratios and 95% Confidence Intervals
of PLBW Deliveries by Oral Health and
Related Behaviors

Variables

Odds Ratio

(95% confidence

interval)

P

Value

Health-related behavior
Scaling
within 12 months
before pregnancy

Model 1 0.46 (0.23 to 0.93) 0.030
Model 2 0.48 (0.23 to 0.99) 0.048
Model 3 0.45 (0.21 to 0.96) 0.039

Scaling during
pregnancy

Model 1 0.85 (0.36 to 2.02) 0.720
Model 2 0.85 (0.36 to 2.22) 0.741
Model 3 0.96 (0.36 to 2.57) 0.931

Oral health conditions
Periodontal
attachment
loss (‡3.5 mm,
‡2 teeth)

Model 1 1.43 (0.74 to 2.74) 0.287
Model 2 1.58 (0.79 to 3.16) 0.195
Model 3 1.50 (0.74 to 3.03) 0.256

Model 1: Adjusting for age.
Model 2: Adjusting for age, age at first delivery, experience of parity, and
history of preterm birth.
Model 3: Adjusting for age; age at first delivery; experience of parity; history of
preterm birth; drinking (before pregnancy); smoking; weekly exercise; visiting
a dental clinic in last 12 months; and visiting a dental clinic during pregnancy.

Periodontal Behaviors, Conditions, and Pathogens in Preterm Birth Volume 81 • Number 6

860



explanation corresponded to our results that only
scaling within 12 months before pregnancy had a sig-
nificant difference between the PTB and control
groups. It may be presumed that oral health promo-
tion before pregnancy, such as periodontal status
control and preventive oral health care, is more im-
portant than that during pregnancy care.

Even though this study is strengthened by the exam-
iner-masked design, case-control studies often show
some limitations, such as selection bias in control sam-
pling and recall bias in interviewing or questioning. The
selection of hospital-based controls may also be prob-
lematic compared to selection from the community.
Another shortcoming of these case-control studies is
that some variables not included in this study (e.g., so-
cioeconomic status of the study samples) may explain
changes in PLBW.45 In addition, a larger sample size
could make the associations clearer even though the
sample size had been estimated before the study. Stud-
ies on periodontal effects on PLBW with matched cases
and controls have been relatively rare in Asian coun-
tries, and this is the first study in East Asia. More com-
prehensive designs including various risk factors or
indicators and confounders need to be taken into ac-
count. In the microbacterial experiments, only a part
of the sample was included even though the sampling
selection methodology followed the principles pre-
sented in the methods section of this study. A reason
for this limited selection came from the framework de-
sign including the amount of financial support avail-
able. Fully designed case and control selections that
match certain demographic and socioeconomic
conditions are recommended to overcome these
problems. Generally, most of the studies applied
interventions or examinations a few months before
delivery. Cohort studies in different countries follow-
ing-up subjects from marriage through pregnancy
to delivery are necessary.

CONCLUSION

There was a significant difference in scaling experi-
ence within 12 months before pregnancy, and P.

gingivalis showed a marginal difference between
the PTB group and the control group, but clinical
periodontal conditions showed no association with
PTB.
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