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Background: The purpose of this study is to present the use
of a non-randomized experimental design with multiple con-
trols, with emphasis on a historical control group, as an alter-
native methodologic resource for studies on the association
between periodontal disease and prematurity/low birth weight.

Methods: The sample consisted of 234 pregnant women: 54
in the Test Group (treatment of periodontal disease); 68 in Con-
trol Group I (without periodontal disease); and 112 in Control
Group II (historical control group, with untreated periodontal
disease). The diagnosis of periodontal disease was established
by means of a complete clinical examination, using measure-
ments of probing depth, gingival recession, clinical attachment
loss, and bleeding index. The women in the Test Group were
treated for periodontitis and followed-up with periodontal sup-
port therapy throughout their pregnancies. After delivery,
they were reevaluated regarding their periodontal condition,
and information on the newborn’s birth weight was obtained.
This was also done for Control Groups I and II. Descriptive anal-
yses on the study variables were performed using the x2 and
Fisher exact tests. Association measurements (relative risk)
were obtained using a significance level of 5%.

Results: The frequency of low birth weight among the Test
Group was similar to Control Group I and lower than Control
Group II.

Conclusion: The results suggest that successful periodontal
therapy in pregnant women suffering from periodontitis is a pro-
tective factor promoting the birth of children with normal
weight. J Periodontol 2010;81: 1725-1733.
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O
ver recent years, the significant
increase in the numbers of stud-
ies evaluating the association

between periodontal disease (the second
most prevalent oral disease in the world)1

and prematurity/low birth weight (the
most important factor relating to mor-
bidity and mortality during early child-
hood)1 has consolidated the importance
of this association. Both of these sys-
temic conditions have been recognized
as serious public health problems.

Most studies on this subject are obser-
vational.1-4 Thus, no conclusions can be
drawn from them regarding causality be-
tween these problems. Making a compar-
ison with the number of observational
studies that exist, only a few investiga-
tions using periodontal therapy among
pregnant women are available in the liter-
ature.5-14 It is likely that the number of
experimental studies on the latter topic
is small because of the great complexity
in conducting such studies. They de-
mand longer duration, have high costs,
and present the ethical impositions in-
herent to intervention studies.

Nonetheless, it is recognized that ex-
perimental study is the most appropriate
type of study design for making infer-
ences regarding the cause–effect rela-
tionship between two conditions,15 for
example between therapy for periodon-
tal disease and prematurity/low birth
weight.11 The classic intervention de-
sign requires that one group receives
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treatment, while another group (also with the disease)
is merely monitored without receiving this therapy.
Even though the benefit from periodontal therapy
for preventing undesirable gestational outcomes is
unclear,11,16 some ethics committees for research
on human beings (institutional review boards) have
taken the view that there is a clear breach of ethical
guidelines when research subjects are allocated ran-
domly to groups with or without treatment.

Some intervention studies developed on periodon-
tal disease and prematurity/low birth weight have
shown an association,7,14,16-18 but many others have
found contrary results.11,13,19 Thus, the present evi-
dence in the literature is insufficient to be able to state
categorically that periodontal infection in pregnant
women is a risk factor for the birth of premature or
low-weight newborns or that periodontal therapy is
able to reduce the risk of these types of occurrences.20

Within this scenario, and faced with ethical issues
relating to carrying out classic randomized studies,
it seems opportune to put forward for debate some
possible designs for intervention studies that would
be conducted empirically, using alternative methodo-
logic strategies. Examples of such strategies are seen
in studies using historical control groups or external
controls,21 or multiple controls.22 These alternatives
may, in turn, be useful for future studies that would
aim to investigate, through intervention designs,
whether periodontal therapy during pregnancy might
reduce the risk of the birth of premature or low-weight
newborns.

Given the relevance of this topic, the few existing
studies with intervention designs, and the need to gen-
erate knowledge that might consolidate this issue,
the present paper had the aim of describing the pre-
liminary results from an alternative methodologic
resource: the use of a non-randomized design with
multiple controls, with emphasis on the historical
control group. Until now, this design has not been
presented in studies evaluating the effects of peri-
odontal therapy during pregnancy in relation to the
risk of low birth weight.

MATERIALS AND METHODS

Selection of Study Groups
For this methodologic proposal, three groups of preg-
nant women were set up in the municipality of Feira
de Santana, Bahia, Brazil: 1) Test Group, composed
of women diagnosed with and treated for periodonti-
tis during their pregnancies; 2) Control Group I, com-
posed of women without periodontitis during their
pregnancies; and 3) Control Group II, composed of
women with periodontitis that were diagnosed during
the immediate postpartum period.

The Test Group and Control Group I were formed by
women who sought prenatal care between November

2005 and March 2007 at 12 municipal health care
units in the urban zone of Feira de Santana, Bahia,
Brazil. These units were selected for operational con-
venience, from among the 15 primary health care
units and 74 family health care program units within
the main urban area. The units selected were distrib-
uted in different areas of the city and they provided
prenatal care that was generally destined for a clien-
tele of low socioeconomic level (i.e., subjects who
mostly had low family incomes and educational levels
of <8 years of schooling). The Test Group (n = 54) was
formed by women with periodontal disease who were
at the outset of their pregnancies (first 16 weeks).
Control Group I (n = 68) was composed of women
who were first seen within the first 16 weeks of their
pregnancies, and who remained free of periodontal
disease throughout their pregnancies. Control Group
I was set up as a comparison group under the suppo-
sition that, if it is really a risk factor for low-weight new-
borns, the incidence of this event in the Test Group
should be greater than or equal to the incidence in
the comparison group without this infection.

Control Group II (n = 112) was formed by women
with periodontal disease who gave birth <7 days ear-
lier, at the Women’s Hospital of Feira de Santana. This
hospital is a public institution that is responsible for
approximately 50% of the live births among families
of low socioeconomic level in the municipality. Con-
trol Group II was obtained from a previous evaluation
carried out in 2004, by the same research team, and
constituted the historical or external control. It was
taken as a comparison group under the supposition
that the occurrence of low birth weight should be
greater in this group than in the test group if periodontal
therapy is a protection factor for newborns with normal
weight. The occurrence of low birth weight would be
caused by the presence of periodontitis in Control
Group II during the pregnancy, even though this condi-
tion was only diagnosed up to 7 days after delivery.

Women who were interested in entering the study
were registered and given additional information
about the research protocol. The study subjects were
selected, periodontal therapy was administered, and
support treatment was provided at the dental clinical
of the State University of Feira de Santana, Bahia,
Brazil. This study had previously been approved by
the Research Ethics Committee of this university (Pro-
tocol No. 020/2002) and the Helsinki recommenda-
tions for conducting clinical research on human
subjects were followed. Participants were enrolled af-
ter they had given their informed consent by signing
a written declaration.

Exclusion Criteria
The exclusion criteria among the pregnant women
evaluated, for all three groups, included presentation
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of fewer than six teeth, history of cardiovascular dis-
ease or any other systemic abnormality that would
require antibiotic prophylaxis for the dental proce-
dures, current use of corticosteroids, and presence
of chronic kidney disease. In addition, women with
a history of periodontal treatment within the last 6
months and women with multiple pregnancies (as as-
sessed using ultrasonography) were excluded even
though periodontal therapy continued to be adminis-
tered until the end of the pregnancy. Lastly, women
who did not complete the treatment or who did not
return for reassessment, and those for whom the ther-
apy was unsuccessful, were also excluded. The ther-
apy was deemed unsuccessful in cases in which, at
the time of reevaluation, the participant was again
classified as presenting the disease, in accordance
with the criteria for periodontitis described later.

Measurements of the Periodontal Condition
The study participants underwent a periodontal exam-
ination on all teeth present in their mouths, to assess
their oral condition. All the clinical measurements,
for all groups, were obtained by a single examiner
(SSC) who was a general clinical dentist who had
received prior training from an experienced periodon-
tics specialist (ISGF). The intraexaminer concordance
regarding the diagnosis of periodontitis was calculated
by means of the k index, and a value of 0.823 was ob-
tained for a difference of –1 mm.

In the examination of periodontal condition, the
sulcus/probing depth, gingival recession/hyperpla-
sia, and bleeding on probing were measured for all
teeth except for the third molars, and the values for
clinical attachment loss that refers to the distance
between the cemento-enamel junction and the base
of the sulcus were obtained. These observations were
made at six different locations on each tooth (disto-
vestibular, mid-vestibular, mesio-vestibular, disto-
lingual, mid-lingual, and mesio-lingual), with the aid
of a Williams-type probe graduated in millimeters.i

The probing depth was recorded at each site as the
distance from the gingival margin to the most apical
extent of probe penetration. The measurements of
the height of the gingival margin in relation to the
cemento-enamel junction were considered to be pos-
itive values, because the gingival margin was found
to be located apically to the cemento-enamel junction.
In addition, the presence of gingival bleeding was ob-
served for 10 seconds after removing the probe from
the sulcus/pocket, after the probing depth procedure.

The periodontal examination also included record-
ing the number of decayed teeth, missing teeth, and
filled teeth, along with any other observed character-
istic that was not within normal limits.

After gathering all the data, the patients were allo-
cated to the Test Group or to Control Groups I or II.

Diagnosis of Periodontal Disease
The women were deemed to present a diagnosis of
periodontitis if ‡4 teeth had one or more sites with
probing depth ‡4 mm, with clinical attachment loss
‡3 mm at the same site and presence of bleeding on
probing.23

Recording of the Mother’s Characteristics
The pregnant women answered a questionnaire that
prepared for this study. It was structured into two the-
matic sections. The first section covered identification
and sociodemographic data, such as age at the start
of the study, conjugal situation, education level, fam-
ily income, and current occupation. The second sec-
tion covered gestational history, including number
of prenatal visits, nutritional condition (body mass
index), existing pathologic conditions, urinary infec-
tion, other infectious diseases in the mother, number
of previous pregnancies, previous abortions, use of
medications, weight before the current pregnancy,
weight at the time when previous children were born,
and expectation regarding the type of delivery. Sec-
tion two also asked about lifestyle habits, including
smoking or alcohol consumption before or during
the pregnancy (exposure to smoking was calculated
by combining current and former smokers); and
characteristics relating to oral health, including
dental care and the type and frequency of tooth
cleaning.

For the groups of women who were seen during
their pregnancies (Test Group and Control Group I),
this information was updated at subsequent inter-
views. Comparisons were made with the existing
information on the pregnant women’s attendance
card or in the medical records filed in the municipal
health care units relating to previous prenatal visits.
The participants’ body mass index was obtained every
month. For this, an investigator who was a physical
education professional (FPS) weighed the women
on a digital balance.¶ On these occasions, this profes-
sional gave information to the women regarding the
role of physical activity and the importance of ade-
quate diet during pregnancy. For Control Group II, in-
formation was obtained from the medical records
relating to the gestational period.

With regard to the quality of the prenatal examina-
tion, it is emphasized that it was theoretically the same
for all of the participants, given that a standard atten-
dance protocol for pregnant women is followed within
the municipal health service. Because the women in
the historical control group gave birth in the Women’s
Hospital, their prenatal attendance would have been
provided within the municipal health service, which
was set up by the Brazilian Ministry of Health in

i PCP10-SE, Hu-Friedy, Chicago, IL.
¶ Filizola S/A Industry, São Paulo, Brazil.
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1994, thus receiving the same care as mentioned
previously. It is stressed that only the most prevalent
characteristics among the pregnant women have
been presented. Characteristics with few observa-
tions, or those that were infrequent in a pilot study that
had previously been conducted on a sample of the
same population, were excluded (e.g., type of deliv-
ery, frequency of the use of cigarettes and alcohol,
asthma, and other illnesses).

Periodontal Therapy
The periodontal therapy for the pregnant women in
the Test Group consisted of scaling and root planing,
topical application of fluoride, and instruction and
motivation toward oral hygiene. There was no use
of antiseptics or antibiotics. The treatment was com-
pleted within 4 weeks and maintenance prophylaxis
was implemented every 4 weeks thereafter, until the
delivery. The latter consisted of scaling and root
planing in areas with the presence of calculus, inde-
pendent of the probing depth. Another complete
periodontal examination was performed 30 days
after the end of the therapy and after 6 and 8 months
of gestation.

The pregnant women in Control Group I were mon-
itored every 4 weeks during their pregnancies to
maintain their periodontal health, with periodic pro-
phylaxis, and to spot any changes in their periodontal
condition. For both the Test Group and Control Group
I, any lesions caused by caries and any other oral le-
sions were treated and any teeth indicated for exodon-
tia were extracted. Periodontal treatment was made
available to the women in Control Group II after the
delivery, following the same procedures as applied
to the Test Group.

Evaluation of the Outcome
The outcome evaluated was low birth weight, in ac-
cordance with World Health Organization defini-
tions.24 Low birth weight was deemed to be present
when the newborn’s weight was <2,500 g, whereas
a weight ‡2,500 g was considered normal. After the
delivery, the recorded birth weight was collected
from the birth certificate or from the newborn’s card.
It is emphasized that the protocol in the Ministry of
Health’s neonatal care manual was followed. This
protocol was in use at the hospital institutions in
which the deliveries took place. Thus, the mothers
were classified as mothers of low-weight newborns,
when the birth weight was <2,500 g; or mothers of
normal-weight newborns, when the birth weight
was ‡2,500 g.

Statistical Analysis
The percentage distributions of all the covariables
considered were analyzed: age, education level, con-
jugal situation, number of people living in the home,

urinary infection, body mass index, diabetes, number
of prenatal consultations, smoking habit, first preg-
nancy, and alcohol consumption. Depending on the
indication, the x2 or Fisher exact test was applied, with
a significance level of 5%, to evaluate any statistical
differences between the frequencies of the above-
mentioned covariables, for the Test Group in relation
to Control Groups I and II.

As a preparatory stage for modeling, stratified anal-
ysis was carried out to identify any potential con-
founders and effect modifiers. Multivariate analysis
was carried out through unconditional logistic regres-
sion, using ‘‘backward’’ procedures. Odds ratio mea-
surements were obtained and were converted into
relative risk (RR) measurements by means of Poisson
model. These were adjusted for confounding covari-
ables and controlled for effect-modifying covariables,
when applicable. The effect modifiers were identified
as statistically significant results, with a equal to 5%
in the likelihood ratio test. In the analysis on con-
founding, covariables that produced proportional dif-
ferences of >10% for the estimated RR were deemed to
be confounders.25

The data analysis was performed using the STATA
statistical software.#

RESULTS

Test Group Versus Control Group I
The general percentage of low birth weight among the
study sample was approximately 11%. Sample char-
acterization showed that the Test Group and Control
Group I were comparable, given that there were no
statistically significant differences (P >0.05) for the
covariables considered (Table 1). It is emphasized
that none of the individuals in either group reported
that they were smokers.

In the stratified analysis, there was neither evidence
of effect modifiers nor evidence of confounding
among the covariables investigated. Multivariate
regression analysis on the Test Group and Control
Group I also did not show any evidence of interactions,
or any evidence of confounding in relation to the asso-
ciation under examination. Nevertheless, the covari-
ables of age, education level, and smoking habit
were kept in the model, in accordance with the theo-
retical suppositions, in which these characteristics are
indicated as classic confounders. Considering the in-
tervention design of the present study, it was decided
to use the strategy of Poisson model to convert odds
ratios into RR values, thereby avoiding overestimation
of the association.26 Thus, a crude association mea-
surement of RRcrude = 0.60 and 95% confidence in-
terval (CI), 0.34 to 1.07, was obtained, whereas the
adjusted measurement was estimated to be of the

# STATA, version 8.0, Stata Corp, College Station, TX.
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order of RRadjusted = 0.57 and 95% CI, 0.31 to 1.03 (Ta-
ble 2). According to this epidemiologic measurement,
it was found that the Test Group presented lower inci-
dence of low birth weight than was observed in Control
Group I. Furthermore, the precision measurement in-
dicated that the incidence of low birth weight in the
Test Group could vary and could take on a value at
least equal to what was observed in Control Group I,
for a 95% CI.

Test Group Versus Control Group II
In comparing certain characteris-
tics of the Test Group and Control
Group II, it was observed that these
were dissimilar regarding the distri-
bution of the following covariables:
education level, conjugal situation,
number of people in the home,
smoking habit, and alcohol con-
sumption, for a statistical signifi-
cance level of 5% (Table 3). It was
also observed that the frequency
of women at an age of risk for low
birth weight (£18 and ‡35) was
higher in Control Group II (63.41%)
than in the Test Group (36.59%).

In the stratified analysis, the find-
ings did not present any evidence
of effect modifiers. This analysis
showed that education level was
a candidate for confounding.

Multivariate regression analysis
also did not present any evidence
for interactions, although there was
evidence for confounding with regard
to education level. Once again, it was
decided to keep age and smoking
habit as covariables in the model, in-
dependent of the empirical results
and in accordance with the theoreti-
cal suppositions that recognize both
of these factors as classic con-
founders. Thus, a crude association
measurement of RRcrude = 2.13 and
95% CI, 1.30 to 3.48, was obtained,
whereas the adjusted measurement
was of the order of RRadjusted = 1.92
and 95% CI, 1.15 to 3.2 (Table 2).
From this epidemiologic measure-
ment, it was seen that the incidence
of low birth weight in Control Group
II was approximately twice the inci-
dence seen in the Test Group. This
result was statistically significant,
for a 95% CI.

DISCUSSION

The main findings indicate that periodontal therapy
may reduce the occurrence of low birth weight, al-
though it has to be accepted that these results are
preliminary. These results corroborate some of the
existing investigations in the literature on this topic
that involved the use of interventions.5-7,9,10,13,14,16-19

Among the studies that did not find an association
are the investigations by Michalowicz et al.,8,11 which

Table 1.

Sociodemographic and Lifestyle Characteristics of the
Test Group and Control Group I

Test Group*
(n = 54)

Control Group I†

(n = 68)

Characteristics n % n % P Value‡

Age (years)
£18 and ‡35 15 27.8 10 14.7 0.08
19 to 34 39 72.2 58 85.3

Education level
0 to 4 years 8 14.8 11 16.2 0.84
‡5 years 46 85.2 57 83.8

Conjugal situation
Single, divorced, or widowed 20 37 25 36.8 0.97
Married or living together 34 63 43 63.2

Number of people in the home
‡5 16 29.6 15 22.1 0.34
£4 38 70.4 53 77

Urinary infection
Yes 11 20.4 14 20.9 0.98
No 43 79.6 54 79.1

Body mass index§

‡14 and <18.5; ‡30 and £37 13 24.1 55 84.6 0.48
‡18.5 and £30 41 75.9 10 15.4

Diabetes
Yes 2 3.7 0 0 0.11
No 52 96.3 68 100

Number of prenatal consultations
<4 6 11.1 7 10.3 0.88
‡4 48 88.9 61 89.7

Primiparousi

Yes 22 40.7 32 47.5 0.44
No 32 59.3 35 52.5

Alcohol consumption
Yes 0 0 1 1.5 0.37
No 54 100 67 98.5

* Test Group composed of women who were treated for periodontitis during their pregnancies.
† Control Group I composed of women without periodontitis during their pregnancies.
‡ Statistical significance, P £0.05.
§ Three samples from Control Group I were lost.
i One sample from Control Group I was lost.
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were published in 2006 and 2009. It is worth stress-
ing that the criterion for exposure measurement
used in those studies was shaky, given that they used
attachment loss >2 mm as the diagnosis for peri-
odontitis. Such situations may represent the begin-
nings of gingival recession, for example because of
mechanical trauma. Use of this criterion would con-
tribute toward changing the value of the final associ-
ation.23

There is an understanding that studies in the litera-
ture have not established whether periodontal treat-
ment during pregnancy has any real benefit with
regard to preventing undesirable gestational out-
comes.11,16 Nevertheless, some research ethics com-
mittees (institutional review boards), such as in Brazil,
have not agreed with the criterion of randomization
and selection of groups for treatment. This was the
case with the final opinion from the ethics committee
regarding the project for the present study. Thus,
methodologic resources were sought from the field
of epidemiology, to minimize the effects of non-ran-
domization, through the use of multiple controls,
focusing on a historical control in which the compar-
ison subjects had not undergone periodontal therapy
at any given time in the past. Moreover, few papers
on this topic, using this investigation strategy, were
found in the literature.

Two working hypotheses were tested. In hypothe-
sis one, investigated through the Test Group and
Control Group I, it was suggested that the risk of
low birth weight in the Test Group would be less than
or equal to what was observed in Control Group I. In
hypothesis two, it was suggested that the frequency
of low birth weight in the Test Group would be lower
than in Control Group II.

Through the study hypothesis, a
group of 54 pregnant women who un-
derwent periodontal treatment during
pregnancy was investigated. These
women were compared with another
group of 112 women in the immediate
postpartum period who had not had
previous therapy. It was ensured that
all of these subjects came from the
same population of pregnant women
who were attending one of the public
health care clinics in the municipality
of Feira de Santana. These public
clinics do not provide periodontal care
during pregnancy, despite acceptance
of the hypothesis that, during this
phase of life, women present greater
vulnerability because of pregnancy-
related hormone changes.27 It was ob-
served that low-weight births occurred
twice as frequently among the un-

treated women than among the women in the test
group, who had undergone periodontal therapy dur-
ing their pregnancies.

This alternative methodology has attracted many
criticisms because of the existence of sources of non-
equivalence between the test and control groups,
dispersed over time, thereby giving rise to violation
comparability.28 On the other hand, the use of his-
torical controls is not rare, especially in health and
educational program evaluations and in clinical
fields (e.g., surgery).29

In the present study, it was found that the Test
Group and Control Group II were dissimilar regarding
the distribution of some covariables, for example
education level, conjugal situation, number of people
in the home, smoking habit, and alcohol consump-
tion. In situations like these, indicating lack of com-
parability between the groups, appropriate use of
analytical methods, like the ones used in this investi-
gation, is required to control for unequally distributed
baseline factors. Such factors could have been elimi-
nated through randomization.

Thus, although only the education level was con-
sidered to be a confounder following the empirical
analysis, both age and smoking habit were incorpo-
rated into the final model from the analysis, on the
grounds of a priori knowledge,30,31 to minimize possi-
ble distortions of the association measurement inves-
tigated. Other variables, such as the number of people
in the home, did not form part of the model because
they were considered to be proxy variables for the ed-
ucation level, and characteristic of the socioeconomic
condition of the groups studied. In this way, to avoid
over-adjustment, particularly because of variables that
measure related events, and consequently to eliminate

Table 2.

RR and 95% CI Measurements Obtained by Means
of Logistic Regression for the Association Between
Periodontal Therapy Among Pregnant Women and Low
Birth Weight

Association Measurements

Test Group* Versus

Control Group I†
Test Group* Versus

Control Group II‡

RRcrude 0.6 2.13

95% CI 0.34 to 1.07 1.30 to 3.48

RR adjusted 0.57§ 1.92§

95% CI 0.31 to 1.03 1.15 to 3.2

* Test Group composed of women who were treated for periodontitis during their pregnancies.
† Control Group I composed of women without periodontitis during their pregnancies.
‡ Control Group II composed of women with periodontitis diagnosed during the immediate

postpartum period.
§ Age, education level, and smoking habit.
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bias from the effect measurements, the number of co-
variables in the model was limited to those mentioned
previously. This also took into account the analytical
supposition of a minimum relationship of 10 response
events for each independent variable in the model an-
alyzed.32 However, it is important to emphasize that

other characteristics of the sam-
ple that influenced the associ-
ation also may not have been
measured foravarietyof reasons.
This would constitute a source
of residual confounding.33,34

To avoid compromising the
methodologic quality, given that
for ethical reasons a classic in-
tervention study in which the
control group would be formed
by women with periodontitis
could not be conducted, and
given the question of non-
equivalence between the groups
(absence of randomization), one
complementary alternative re-
source is to use another com-
parison group. This would also
increase the base of evidence
for testing the hypothesis of
an association. In the present in-
vestigation, Control Group I was
formed from pregnant women
without periodontitis. This con-
trol group and the test group pre-
sented equivalence with regard
to the distribution of the covari-
ables investigated.

In this second hypothesis, it
was expected that the incidence
of low birth weight in the treated
group would be similar to what
wasobserved in the control group
without disease, if the treatment
were effective. The findings from
the present study confirmed this
hypothesis and strengthened the
evidence for the existence of this
association. They also comple-
mented the results from the other
groups presented previously.

Another point that can be crit-
icized concerns the time of expo-
sure in relation to the outcome in
Control Group II (historical con-
trol), because the periodontitis
was diagnosed only during the
postpartum period. To settle
any doubt regarding the pres-

ence of periodontal disease during pregnancy in this
group, the diagnosis was made within 7 days of the
delivery. Robust diagnostic criteria with good specific-
ity were used23 with the aim of avoiding misclassifica-
tion of the periodontal status. These criteria consisted
of three essential conditions that were present at the

Table 3.

Sociodemographic and Lifestyle Characteristics of the Test
Group and Control Group II

Test Group*
(n = 54)

Control Group II†

(n = 112)

Characteristics n % n % P Value‡

Age (years)
£18 and ‡35 15 27.8 26 23.2 0.52
19 to 34 39 72.2 86 76.8

Education level
0 to 4 years 6 11.1 47 42 0.00
‡5 years 48 88.9 65 58

Conjugal situation§

Single, divorced, or widowed 20 37 27 24.3 0.09
Married or living together 34 63 84 75.7

Number of people in the home
‡5 17 31.5 64 57.1 0.00
£4 37 68.5 48 42.9

Urinary infection
Yes 11 20.4 29 25.9 0.44
No 43 79.6 83 74.1

Body mass index
‡14 and <18.5; ‡30 and £37 13 24.1 23 20.5 0.06
‡18.5 and £30 41 75.9 89 79.5

Diabetes§

Yes 2 3.7 0 0 0.11
No 52 96.3 111 100

Number of prenatal consultations
<4 46 85.2 71 63.4 0.04
‡4 8 14.8 41 36.6

Smoking habit
Yes 0 0 8 7.1 0.04
No 54 100 104 92.9

Primiparous
Yes 22 40.7 34 30.4 0.18
No 32 59.3 78 69.6

Alcohol consumption
Yes 1 1.8 16 14.3 0.01
No 53 98.2 96 85.7

* Test Group composed of women who were treated for periodontitis during their pregnancies.
† Control Group II composed of women with periodontitis that were diagnosed during the immediate

postpartum period.
‡ Statistical significance, P £0.05.
§ One sample from Control Group II was lost.
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same site, in ‡4 teeth: 1) probing depth >4 mm;
2) clinical attachment loss >3 mm; and 3) bleeding
on probing. This choice of criteria was also based
on the fact that periodontal disease progresses in
stages35 and that the clinical characteristics of gingi-
val inflammation appear by the 21st day after com-
plete cessation of all means of oral hygiene. After
this period, destruction of the periodontal support
may occur, although the exact time when this loss
(periodontitis) occurs is not known. Thus, it is certain
that these women’s periodontal infection was present
during their pregnancies because the development of
tissue alterations for periodontitis to occur requires
much more than just 1 week.

It is also important to emphasize that, although no
calculation was made to determine the sample size
(n = 234), this was close to the number of participants
(n = 302), in the study by Cruz et al.36 The latter had
characteristics similar to those of the present inves-
tigation, given that the two studies were generated
from the same population. On the other hand, it is
accepted that the methodologic strategy presented
here needs to be applied to studies that have larger
samples.

The ethical impositions inherent to experimental
studies, together with the great complexity of such
studies, mean that greater time is required and greater
quantities of human resources with higher qualifica-
tions are needed. Moreover, such studies are very
expensive to conduct.

CONCLUSIONS

The findings from the present investigation show that
pregnant women suffering from periodontitis who
were successfully treated during pregnancy had the
same rate of occurrence of low birth weight as shown
by pregnant women without periodontitis. The small
number of intervention studies on the present topic
makes it clear that the methodologic strategy (exper-
imental design with multiple controls, with emphasis
on a historical control group) used in the present in-
vestigation is of importance as a further alternative
that can be used in research on the influence of peri-
odontal therapy on low-weight newborns.
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