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ABSTRACT

Objective The aim of this study was to determine the dynamic between periodontitis
and stress and the incidence of preterm birth (PTB), low birth weight (LBW) and preterm
low birth weight (PLBW) in pregnant women from Pasto, Narifio, Colombia.
Methods Forty-six women who attended to "Hospital Local Civil' localized in the city
were involved. Periodontal clinical evaluation, pregnancy outcome variables and a
stress scale were collected. Data were analyzed using descriptive and analytic statistics.
Results The incidence of PTB was 13 %, of LBW was 4.3 %, and the occurrence of
PLBW was 21.7 %. Our findings showed that the presence of periodontitis and stress
all together increase the risk of LBW babies (OR=4.6; 95 % CI: 0.2-86.6). Regarding,
periodontitis and stress interaction, the risk of PTB (OR=0.9; 95 % CI: 0.08-9.6) and
PLBW (OR=1.1; 95 % CI: 0.1-7.1) decreased in the presence of these two variables,
although their values were higher in the absent of stress (PTB, OR=2.3; 95 % CI: 0.3-
14.7 and PLBW, OR=10.3; 95 % CI:1.1-93.2).

Conclusions The periodontal disease in this study was associated with PTB, LBW
and PLBW. However, their risk depends on the physiological changes produced by
stress.

Key Words: Pregnancy, periodontal diseases, psychological stress, physiological
stress, preterm birth, infant low birth weight (source: MeSH, NLM).

RESUMEN

Objetivo El objetivo de este estudio fue determinar la dinamica entre periodontitis,
estrés y la incidencia de nacimientos prematuros (NP), de bajo peso al nacer (BPN)
y de prematuros y bajo peso al nacer (NPBP) de mujeres embarazadas de Pasto,
Narifio, Colombia.

Materiales y Métodos Un total de 46 mujeres que asistian al Hospital Local Civil de la
ciudad fueron incluidas. Una evaluacion clinica periodontal, variables sobre el parto y
una escala de estrés fueron registradas. Los datos fueron analizados usando
estadistica descriptiva y analitica.

Resultados La incidencia de NP fue 13 %, de BPN de 4,3 %, y la ocurrencia de NPBP
de 21,7 %. Nuestros hallazgos muestran que la presencia de periodontitis y estrés en
conjunto incrementan el riesgo de BPN (OR=4,6; IC al 95 % : 0,2-86,6). De acuerdo,
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con la interaccion entre periodontitis y estrés, el riesgo de NP (OR=0,9; IC al 95 % :0,08-
9,6) y NPBP (OR=1,1; IC al 95 %: 0,1-7,1) disminuy6 en la presencia de las dos vari-
ables, aunque sus riesgos fueron més elevados en la ausencia de estrés (NP, OR=2,3;
IC al 95 %: 0,3-14,7 y NPBP, OR=10,3; IC al 95 % :1,1-93,2).

Conclusién La enfermedad periodontal en este estudio estuvo asociada con NP, BPN
y NPBP. Sin embargo, su riesgo depende de los cambios fisiolégicos producidos por
el estrés.

Palabras Clave: Embarazo, enfermedades periodontales, estrés psicoldgico, estrés
fisioldgico, nacimiento prematuro, recién nacido de bajo peso (fuente: DeCS, BIREME).

is one of the major international agreed-upon goals. It is important to

emphasize that infant breastfeeding and infant mortality are complex
development indicators. In this sense, developed countries such as United States

monitor the low birthweight infants as a priority, since it is one of infant mortality
causes (1). Low birthweight thus defines a heterogeneous group of infants:
some are born early, some are born growth restricted, and others are born both
early and growth restricted. It is generally accepted that being born with low
birthweight is a disadvantage for the baby. In addition, short gestation (preterm
birth) is the main cause of death, morbidity and disability (2). In Colombia, in
2008 the <5 year-old infant mortality rate was 18.7 per 1 000 live births (3).
According to mortality causes, in 2000, the World Health Organization (WHO)
reports that 62.1% of deaths in these infants are due to neonatal causes in our
country (4). Astudy published in 2001 in Cali, Colombia shows 19.5 % infants
had low birthweight, and 70 % among them were associated with perinatal
death (5).

T he target of reducing infant mortality by at least two-third before 2015

Currently, dentistry is involved with this public health problem, since in the
last years there is a setting association between systemic diseases and oral
health problems, especially with periodontal disease (6,7). Different studies in
the field of periodontal medicine have focused on an association between
maternal periodontitis and adverse pregnancy outcomes, such as pre-eclampsia
(8), preterm birth and low birth weight (9,10). On the other hand, risk factor
such as stress is also associated with preterm birth, low birthweight (11) and
preterm birth low birthweight infants. Stress is defined as the perception of
discrepancy between environmental demands (stressors) and individual
capacities to fulfill these demands (12). In addition, one of the hormones
produced mainly in response to physical or psychological stress is cortisol. In
this sense, a study by Cury et al. (13), in 2007 found that increased levels of
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cortisol can lead to more destruction of the gums and bone due to periodontal
diseases which may increase the risk of preterm birth (PTB), low birthweight
(LBW) and preterm lowbirthweight (PLBW) babies.

Few studies have examined the relationship among maternal periodontal
disease, stress, PTB, LBW, and PLBW. For this reason the aim of this study
was to investigate the dynamic of these three variables as markers for future
adverse pregnancy outcomes in pregnant women from Pasto, Narifio, Colombia
through a case-control study. It has designed to determine if an exposure or
several exposures are associated with an outcome. In this research, we identify
the cases, a group known to have the outcome, and the controls a group known
to be free of the outcome. Then, look back in time to learn which subjects in
each group had the exposure (s), comparing the risk of the exposure in the
case group to the control group.

MATERIALS AND METHODS

The study was carried out between June 2008 and April 2009. During this ten
months study, there were 112 deliveries at the Delivery Room at the "Hospital
Local Civil" in Pasto, Narifio, Colombia. Eligible participants were selected
within 48 hours of delivery in the postpartum period according to the accessibility
and availability of women. The study population consisted of 46 sequential
systemic healthy women between 18 and 34 years of age, which had had a
vaginal partum. The exclusion criteria were: mothers who did not sign the
written informed consent, smoked, consumed alcoholic drinks in a great amount,
took drugs, had an age >35 years, or other medical diseases, and pregnant
woman who did not prenatal medical care visits. According to periodontal
disease, mothers who had combined periodontal endodontic lesions. Regarding
stress, woman with no education, primary school or less than junior high school
education were not included. The study was approved by Ethics Committee of
Universidad Cooperativa de Colombia-Pasto (Act No. CE004-07). A
questionnaire was used to record demographic data, current obstetric histories,
and information concerning to the delivery.

Oral Hygiene, Gingival Bleeding and Periodontal examination. For scoring
buccal and lingual dental plaque, Quigley-Hein index modified by Turesky (QHI)
(14) was taken. To score gingival bleeding for buccal and lingual surfaces, a
Sulcus Bleeding Index (SBI) (15) and Bleeding on Probing (BOP) were
assessed. (16). Periodontal examination was done by two dental clinicians. A
William-Fox Hu-Friedy® periodontal probe was used. The data was collected
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on a periodontal chart. It included clinical attachment, and probing depth at 6
sites per tooth, i.e., mesiobuccal, midbuccal, distobuccal, mesiolingual, mid-
lingual, and distolingual. A pregnant woman was regarded as having periodontitis
if she had at least four teeth with PD >4 mm and CAL >3 mm at the same site
(17). Participants having no >4 mm pockets of teeth were regarded as
periodontally healthy.

Definition of PTB, LBW and PLBW. Preterm delivery implies labor that occurs
at fewer than 37 complete weeks of gestation, and is generally accompanied
by low birth weight, i.e., a birth weight <2500 g. (18). Gestational age was
calculated from the first day of the last menstrual period, or based on the
results of ultrasonic examination, which was provided in the first trimester of
pregnancy. A low birth weight babies information was taken from clinical records
after delivery.

Diagnosis of Stress. The participants were asked to complete a simple
evaluation instrument a well documented perceived stress test (the PSS-10)
(19) in a Spanish version (20). The authors want to mention that this version
does not have previously been validated in Colombia. The PSS-10 is a self-
reported measure of global stress and measures the extent to which people
find their life unpredictable, uncontrollable, and overwhelming. It consists of
ten questions rated on a 5-point Likert scale ranging from "never” to "very
often" (range: items 0-4, total 0-40). The more perceived stress is present
when the score is higher.

Statistical data analysis. Descriptive statistics were used to assess demographic
variables, BOP and obstetric information. With respect to Quigley-Hein, Sulcus
Bleeding Indexes and stress level, means, and standard deviations were
calculated. The comparisons among means were analyzed through ANOVA.
The odds ratios (ORs) and 95 % confidence intervals (Cl) were obtained to
indicate an association between PTB, LBW and PLBW and the potential risk
factors such as maternal periodontitis and stress. There was used Chi? test
and the significance level was set at p <0.05. Statistical analysis was performed
using SPSS 17.0 (SPSS Inc., Chicago, IL, USA).

RESULTS
We enrolled 46 (41 %) of 112 consented women at the end of the follow up

period. They met the inclusion criteria. The reasons for exclusion were mainly
due to age, smoking habits and who had medical problems such as gestational
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diabetes and risk for pre-eclampsia. The mean age of the subjects was 22.2
years, SD=3.41. Regarding subjects' socio-economic status, all of those had a
low household income. According to group obstetric data, 25 (53.2 %) were
primiparous. Six mothers (13 %) had PTB babies, 2 (4.3 %) had LBW babies
and 10 (21.7 %) showed PLBW.

With respect to oral hygiene and gingival bleeding, these pregnant women
showed a QuigleyHein Index (QHI) mean of 1.1; SD=0.6 and Sulcus Bleed-
ing Index (SBI) mean was 1.4; SD=0.6. The percentage of BOP in these
mothers was 85.4 %. The mean of sites with PD and CAL >5 mm per subject
was greater in the PTB (p <0.05) and PLBW groups compared to the control
group. The periodontal status of the sample is described in Table 1.

Table 1. Periodontal status and adverse pregnancy outcomes of 46 pregnant
women at Hospital Local Civil from Pasto, Narifio, Colombia

PTB LBW PLBW Control
Variable Sites Mean Sites Mean Sites Mean Sites Mean
(SD) (SD) (SD) (SD)
5.8 235 6.1 5.9
PD and CAL 24mm
PO Y
PR and AL =S (15.6) 4.2) (10.9) (5.1)
0.5 04
PD and CAL 26mm NA (0.7) NA (1.3)
PD and CAL 27mm NA NA NA ((1)‘?)

*p<0.05; NA= not applicable

The frequency of maternal periodontitis was 32 (69.6 %) in the total group,
4 (12.5 %) in the PTB group, 2 (6.3 %) in the LBW group, 10 (31.3 %) in the
PLBW and 16 (50 %) among women in the control group. The mean of
perceived stress was 17.8; SD=5. The 21.7 % reported a higher perceived
stress. Stress (OR=2. 95 % ClI: 0.36-10.91; p=0.41) was associated with an
increased risk for the development of periodontitis. The mean of sites with PD
and CAL >4 mm per subject was greater in women with stress (9.2; SD=10.8;
p=0.3). Maternal periodontitis was associated with PTB, while stress interacted
with LBW (Table 2).
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Table 2. Crude OR for Adverse Pregnancy Outcomes and Periodontal
Disease and Stress

PTB LBW PLBW
Variable p p P
OR  95%Cl vl OR  95%Cl ol OR  95%Cl -
Periodontitis 15 0.2-9.5 0.6 NA NA

Stress 07 00775 07 36 01676 03 09 0155 08
NA= not applicable

The 19.6 % had a (+) periodontitis and a (+) stress, 27 (58.7 %) presented
a (+) periodontitis and (-) stress, 2 (4.3 %) showed a (-) periodontitis and (+)
stress and 10 cases (21.7 %) had a (-) periodontitis and (-) stress. In table 3,
maternal periodontitis has different risks of PTB, LBW and PLBW when
interacts with stress. A lower PTB risk was observed when these subjects
have higher levels of perceived stress, while a lower LBW was found when
pregnant women did not experience stress. Individuals with periodontitis and
no stress have an increase of PLBW risk.

Table 3. OR for Adverse Pregnancy Outcomes and Periodontal
PTB LBW PLBW

Variable p P p
OR  95%Cl e OR 9%Cl .. OR 9%C .

+) Periodontitis
+) Stress
+) Periodontitis
i

09 0.08-96 0.9 46 02866 0.2 1.1 0.1-71 0.8

Stress 23 03147 0.3 11 006203 09 103 11932 0.01

)
) Periodontitis

{
(
(
(
(
(
{

) Stress . . L
(:ggterg‘s"sm”m's 12 0182 08 NA NA

*p<0.05; NA= not applicable

DISCUSSION

Pregnant women experience metabolic changes that sometimes could alter
their oral metabolism. These include alterations in the hormonal levels, microbial
strains present in oral cavity, immune response and cellular metabolism (21).
As aresult, women may experience augmented gingivitis or pregnancy gingivitis
beginning in the second or third month of pregnancy that increases in severity
throughout the eighth month due to estrogen and progesterone levels increase
in this period of time. (22).
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Oral Hygiene, Gingival Bleeding and Periodontal Disease. Regarding oral
hygiene, pregnant women had a QHI mean of 1.1; this value indicates that
individuals had separate flecks of plaque at the cervical margin of the tooth. In
addition, they showed a SBI score of 1.4 and a BOP of 85.4 %. The increase
of bleeding is due to multiple changes of the circulatory system are character-
istic during pregnancy, such as, vasodilatation and an increment in vascular
proliferation (23). In this study, the mean of sites with PD and CAL >4 mm
was higher in pregnant women with LBW babies (23.5) and of 255mm in PTB
(16.8). Mafra-Siquiera et al. (24), in 2007 in a multiethnic group in low socio-
economic status observed that the highest mean of sites was in PD and CAL
>Amm in PTB. The frequency of maternal periodontitis was 69.6 % this per-
centage was higher than one of Agueda et al. (25) study, where pregnant
women presented 25.4 %. The PLBW had the highest prevalence of peri-
odontitis (31.3 %). Socio-economic conditions can lead to different health out-
comes. The study by Machuca et al. (26), in 1999 shows periodontal disease in
pregnant woman has been associated with education and living in rural areas.
Periodontitis had a slight association with PTB (OR=1.5; 95 % CI:0.2-9.5;
p=0.6). This outcome is lower than the study by Bosnjak et al. (27) (OR=8.13;
95 % CI:2.73-45.9) or Lunardelli and Peres (28) (OR=2.6; 95% CI:1-6.9).

Stress. Stress is physical, mental or emotional response to events that causes
bodily or mental tension, such as acute stressors that include unpleasant films,
understimulation/work underload, overstimulation/work overload, unexpected
or uncontrollable noise, prestige or status loss, electric shock, uncontrollable
situations, physical illness, surgery, threats to self-esteem, and traumatic
experiences; or chronic stressors like sleep deprivation, daily "hassles", work
overload or underload, role strains, or social isolation (29). The mean of perceived
stress in these pregnant women was 17.8; SD=5, this measure was higher
than 16.8; SD=7.77 of female African American women (30). The 21.7 %
showed a higher level of stress. Stress was associated with an increased risk
for the development of periodontitis, which is consistent result with a previous
report by Rosania et al. (31), in the same way; stress has also been associated
with severity of periodontitis (32).

Stress did not interact with PTB, these results can be compared with the
study by Hedegaard et al. (33), where there is no association between stress
and PTB. It is well known that several substances are released during stress
into the peripheral circulation that may influence negatively T biosynthesis such
as 13-endorphin, glucocorticoids and catecholamines. However, stress may be
a protective factor for preterm delivery, in stress experiences catecholamines
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plasma levels increases, this is why, there is a lower uterine contractile activity
(34). Stress was related to LBW (OR=3.6). A study by Valladares et al. (35),
in 2009, in Nicaragua showed that stressors provokes high levels of cortisol,
which is associated with reduction of birthweight. Borders et al. (36), observed
that multiple stress factors, including food insecurity OR=3.2; 95 % CI: 1.4-
7.2, a child with chronic illness at home OR= 3.4; 95 % CI: 1.5-7.9, increased
crowding at home OR=2.7; 95 % CI 1.3-5.6, unemployment OR 3.1; 95 % CI:
1.2-7.9, and poor coping skills OR=3.8; 95 % CI: 1.7-8.7, were significantly
associated with a low birthweight delivery. Furthermore, catecholamines se-
cretion may compromise placental function, particularly if placental insuffi-
ciency already exists. The exposure to stress in the last trimester is particularly
likely to lead to low birthweight through premature delivery. Uterine smooth
muscle has a variable response to secretion of catecholamine during preg-
nancy that depends on hormonal climate. As term is approached stress is less
likely to promote contractility and may even inhibit it. The timing of exposure to
stressful events must also be important in this respect (37).

Periodontal disease, Stress and Adverse Pregnancy Outcomes. Periodontal
disease, stress and pregnant adverse outcome dynamic depend on the presence
or absent of stress. Our findings show that the presence of periodontitis and
stress together increase the risk of LBW babies (OR=4.6). It has observed
that "anemia of chronic diseases” (ACD) is a form of anemia which occurs in
chronic infections, chronic inflammatory process, or tumor formation and is not
the results of dysfunction of bone marrow cells. ADC develops despite adequate
iron and vitamin intake (38). In these sense, Hutter et al. (39), show that pa-
tients with periodontitis who had lower levels of erythrocytes and hemoglobin
were not due to iron or vitamin deficiencies. The Castaldi et al. (40) study, in
2006 reports that anemia increases the risk of LBW (OR=1.74; 95 % CI:
1.03-2.94; p=0.02) and Kidanto et al. (41), in 2009 also associate the anemia
severity with an increase of LBW with OR=1.9 and OR=4.2 for very LBW. In
response to stress, blood flow to the uterus is restricted and the fetus receives
fewer nutrients, and those nutrients may have low levels of proteins because
of periodontitis which may result in much more frequency of low birthweight.

In comparison with other studies, the OR of PLBW (10.3) in this report
was higher than the investigation by Lépez et al. (42) (OR=4.7 95 % CI:1.29-
17.13) or Khader et al. (43) (OR=4.2 95 % CI:2.62-6.99). Regarding, peri-
odontitis and stress interaction, the risk of PTB (OR=0.9) and PLBW (OR=1.1)
decreased in the presence of both, although their ORs were higher in the ab-
sent of stress (PTB, OR=2.3 and PLBW, OR=10.3). Diverse studies have sug-
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gested the levels of PGE2 and IL-1f3 inflammation mediators in gingival crevicu-
lar fluid were related to adverse outcomes pregnancy like PLBW (44,45). In
addition, stress may be related to psychoneuroimmunologic changes, at risk health
behavior, or a combination of both. Negative emotions prompt the release of
polypeptides from the sympathetic noradrenaline-transmitting and sensory
peptidergic nerve fibers and from endocrine glands. In turn, these hormones help
to regulate immune responses triggered by bacterial antigens. In particular, the
hypothalamus releases corticotropic - releasing hormone, which then stimulates
the release of adrenocorticotropic hormone from the pituitary. In response, the
adrenal cortex produces cortisol (CORT), and glucocorticoides (GCs) that helps
to regulate inflammatory responses and lymphocytic activity (46). In this sense,
stress may regulate the periodontitis inflammation mediators and to be a protec-
tive factor for PTB and PLBW.

In pregnancy period, it is possible that pregnant women may need certain
stress levels to regulate different aggressors produced by the organism, among
them periodontal disease. Stress promotes survival because it forces organisms
to adapt to rapidly changing environmental conditions. This group of pregnant
woman had higher stress levels in comparison with other women. The under
developed countries enviroment is characterized by low income, unemployment,
food insecurity, or diseases in the family that lead to stressful situations. For this
reason, when a pregnant woman's response to stress is inadequate or when the
stress is too powerful, problems may result such as LBW. The implication of
these findings encourage to a keener assessment of stress experienced by women
during their pregnancies. Further researches with different methods are neces-
sary to establish and support the interactions of these variables in pregnant women,
in order to control adverse pregnancy outcomes
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