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‘Renova-te.

Renasce em ti mesmo.

Multiplica os teus olhos para verem mais.
Multiplica teus bracos para semeares tudo.
Destrdi os olhos que tiverem visto.

Cria outros, para visbes novas.

Destroi os bracos que tiverem semeado.
Para se esquecerem de colher.

Sé sempre outro.

Mas sempre alto.

Sempre longe.

E dentro de tudo”.

Cecilia Meireles
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Resumo

GASTAL, Marcia Torres. Associacao entre depressdo e doenca periodontal:
Estudos na Coorte de 1982 em Pelotas. 2016. 52f. Dissertacdo de Mestrado em
Odontologia — Programa de Pés Graduacdo em Odontologia. Universidade Federal
de Pelotas, Pelotas, 2016.

A depressao, por sua alta prevaléncia especialmente em adultos, tem sido
considerada um problema de saude publica. Além das complicacGes inerentes, €
sabido que a mesma é capaz de causar incremento e agravo de outras doencas,
inclusive doencas bucais. Alguns estudos investigaram uma possivel associagao entre
a depressdo e as doencas periodontais. Entretanto, até 0 momento, ndo hé registro
na literatura de estudos baseados em coortes de nascimento, 0 que minimiza o viés
de memaria. Sendo assim, o objetivo deste estudo foi investigar a possivel associacao
entre depressdo e doenca periodontal na quarta década de vida de individuos
pertencentes a coorte de nascimentos de 1982 da cidade de Pelotas, sul do Brasil.
Este estudo utilizou os dados coletados ao longo da vida dos individuos, que
compreenderam entrevista geral com informagfes socioecondmicas, demograficas,
de saude geral e comportamental, avaliacdo psicoldgica e exame de saude bucal.
Uma amostra de 539 individuos foi examinada no ano de 2013. Foi utilizado o Mini-
international psychiatric interview (MINI) para estabelecer o diagnostico de depressao
e 0 Beck Depression Inventory (BDI-Il) para avaliar a presenca e intensidade de
sintomas depressivos. A condicdo periodontal foi avaliada através de exame que
mensurou sangramento a sondagem, profundidade de sondagem e nivel clinico de
insercdo em todos os dentes. Para classificar os individuos com relacdo a doenca
periodontal, foram utilizados os critérios propostos pela Academia Americana de
Periodontia (2012) e por Baelum & Lopez (2012). Foi realizada uma andlise descritiva
da amostra, regressao de Poisson com variancia robusta para a analise com desfecho
dicotbmico e regressao logistica ordinal para desfecho catego6rico. Individuos com
sintomas depressivos moderados/severos apresentaram 46% maior prevaléncia de
periodontite ap0s os ajustes para potenciais confundidores (PR 1.46; 95%CI 1.06-
2.00). Porém, essa associa¢ao ndo foi observada quando a depressdo maior foi a
variavel independente (PR 1.05; 0.67-1.35). Além disso, individuos que apresentaram
sintomas depressivos moderados/severos apresentaram 3 vezes maior chance de ter
periodontite moderada/severa (OR 3.29; 95%CI 1.38-7.84). Entretanto, esta
associacdo nao foi observada entre episédio depressivo maior e doenga periodontal
(OR 1.61; 95%CI 0.56-4.65). Como conclusédo, foi encontrada uma associacao
positiva entre os sintomas depressivos moderados e severos e a doenca periodontal
nessa populacéo.

Palavras-chave: depressao; doenca periodontal; estudos de coortes.



Abstract

GASTAL, Marcia Torres. Association between depression and periodontal
disease: Findings from the 1982 Pelotas birth cohort. 2016. 52p. Dissertation
(Master degree in Dentistry). Graduate Program in Dentistry. Federal University of
Pelotas, Pelotas, 2016.

Depression is a highly prevalent mood disorder that can be considered a public health
issue. Due to its interaction with the immune system, it has been related to the onset
and progression of several clinical conditions, including oral health problems. Some
studies have examined a possible association between depression and periodontal
diseases. However, there is lack of data originated from population-based birth
cohorts, which reduces the recall bias. Hence, the aim of the present study was to
evaluate the association between depression and periodontal diseases in the forth
decade of life of individuals enrolled in the 1982 Pelotas birth cohort, Southern Brazil.
Individuals enrolled in the cohort study have been followed and interviewed in several
occasions during lifetime. Interviews covered issues on socioeconomic condition,
dietary habits, smoking, alcohol consumption and health conditions. Additionally, oral
health examinations have been conducted. The oral health status of 539 individuals
was investigated in 2013. Mini International Neuropsychiatric Interview (MINI) was
used to establish the diagnosis of major depression (MD) and Beck Depression
Inventory (BDI-II) to evaluate the severity of depressive symptoms. Periodontal
disease was accessed thorough full mouth examinations following the criteria
proposed by the American Academy of Periodontology (2012) and by Bealum & L6pez
(2012). To investigate the association, multivariable Poisson regression with robust
variance and multivariable ordinal logistic regression were used. Individuals with
moderate/severe depressive symptoms presented higher prevalence of any
periodontitis than individuals with no depressive symptoms (PR 1.46; 95%CI 1.06-
2.00). An association between moderate/severe periodontitis and moderate/severe
depressive symptoms was also observed (PR 3.29; 95%CI 1.38-7.84). Moreover,
individuals with moderate/severe depressive symptoms presented higher prevalence
of unfavorable periodontal outcomes (PR 2.00; 95%CI 1.22-3.29). However, there was
no significant association between major depression and periodontal diseases. In
conclusion, major depressive symptoms were associated with periodontal diseases in
the studied population.

Key words: depression; periodontal diseases; cohort studies.
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1 Introducéo

Depressdo € o abatimento fisico e moral ligado ao distarbio mental
caracterizado por desanimo e sensacédo de cansaco, e deve ser diferenciada das
oscilagdes de humor e sentimentos de tristeza que podem ocorrer em resposta as
adversidades do dia-a-dia (CAVALCANTE, 1997). Estima-se que 350 milhdes de
pessoas de todas as faixas etarias sofram de depressao em todo o mundo. Embora
seja bastante comum, muitas vezes a depressao ndo é diagnosticada. Segundo a
OMS, a depresséo € a causa principal de incapacidade ao redor do mundo e um dos
principais fatores contribuintes para a carga mundial de doencas (WHO, 2012).

O Manual Diagnéstico e Estatistico de Transtornos Mentais (DSM —IV) que
categoriza os transtornos mentais a partir de um conjunto de critérios definidos, define
como caracteristica essencial de um Episodio Depressivo Maior um periodo minimo
de duas semanas durante as quais ha humor deprimido ou perda de interesse ou
prazer por quase todas as atividades. O individuo também deve experimentar pelo
menos quatro sintomas adicionais, extraidos de uma lista que inclui: alteracdes no
apetite ou peso, no sono e atividade psicomotora; diminuicdo da energia; sentimentos
de desvalia ou culpa; dificuldade para pensar, concentrar-se ou tomar decisfes; ou
pensamentos recorrentes sobre morte ou ideagdo suicida; planos ou tentativas de
suicidio (APA, 1994). A literatura tem apontado a exposi¢cdo ao estresse excessivo
como uma das possiveis causas da depressao (VIANA et al., 2013).

Devido a alta prevaléncia na populacdo (em 2004, 13% da carga mundial de
doencas e 1% da mortalidade), os transtornos mentais tém sido considerados
problemas de salde publica e sdo capazes de alterar o comportamento dos individuos
com relacéo a sua saude geral e bucal, podendo levar a um incremento e agravo de
outras doencas (WHO, 2016). Entre os paises da América Latina, o Brasil apresenta
a maior prevaléncia de transtornos mentais na populacdo adulta de 15-59 anos, com
indices elevados para os transtornos de ansiedade, transtornos de humor e

transtornos relacionados ao uso de substancias psicoativas. Dados do Ministério da
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Saude apontam que 3% da populacgdo geral brasileira sofrem com transtornos mentais
graves e persistentes, 6% apresentam transtornos psiquiatricos graves decorrentes
do uso de alcool e outras drogas e 12% necessitam de algum atendimento, seja ele
continuo ou eventual (SANTOS; SIQUEIRA, 2010). No que se refere especificamente
a depressdo, uma revisdo sistematica que avaliou cerca de 465.000 individuos
apontou que aproxidamente 14% da populagdo brasileira apresentou sintomas
depressivos, enquanto a prevaléncia de transtorno depressivo maior foi de 17%
(SILVA et al.,2014).

O entendimento atual sobre o mecanismo do estresse, incluindo a depressao,
sobre o organismo contém a ideia da resposta adaptativa como essencial para a
sobrevivéncia. Assim, pensa-se que fatores estressores fisicos e psicolégicos séo
capazes de iniciar respostas centrais e periféricas para que a homeostase seja
mantida. O padrdo e a magnitude da resposta ao estresse sao influenciados por
multiplos fatores como duracdo da exposicao (aguda ou crbnica), tipo de estresse
(fisico ou psicolégico) e sexo, entre outros (JOELS; BARAM, 2009). Acredita-se
também em uma interacdo entre o sistema do estresse e o0 sistema imunoldgico. O
sinal de estresse € transmitido ao sistema nervoso central através de mudltiplos
mediadores incluindo monoaminas, neuropeptidios e hormdnios esteroidais,
resultando em mudancas funcionais no mesmo. As interacdes entre 0 sistema nervoso
central e o sistema imune sdo mediadas pelo sistema enddcrino. Em um primeiro
momento ocorre a producdo de hormoénios relacionados ao estresse pelo eixo
hipotalamico- pituitario-adrenal e o eixo simpéatico-adrenal-medular (GLASER;
KIECOLT-GLASER, 2005). Ocorre também alteracdo no nivel de diversas citocinas
circulantes, fato que produz alteracdes no eixo hipotalamico-pituitario-adrenal, sendo
a causa principal de alterac6es do sono e depressdo. Agentes estressores agudos
parecem resultar na redistribuicdo adaptativa das células e preparo do sistema
imunologico para uma possivel infeccéo. Ja os estressores cronicos levam a quadros
de imunossupressao maiores envolvendo a imunidade natural e a especifica. Assim,
parece que a capacidade de adaptacdo do sistema imune ao agente estressor reduz
com a cronicidade do processo, como acontece nos casos de depressao
(SEGERSTROM; MILLER, 2004).

A ideia central € que os receptores para glicocorticoides tornam-se menos
expressivos, blogqueados, insensiveis ou resistentes aos altos niveis de cortisol,

horménio que auxilia o organismo a controlar o estresse, reduzir inflamacdes e
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contribui para o funcionamento do sistema imune. Sem o mecanismo de regulacdo do
processo inflamatério através da via de glicocorticoides, a inflamacdo persiste e
exerce danos aos tecidos vulneraveis (COHEN et al., 2012).

O processo inflamatorio € uma resposta celular e tecidual a lesao ou a infeccéo,
gue acontece com o objetivo de manter a inflamacao sob controle e evitar que essa
se torne cronica. Esse processo também tem efeitos sistémicos, em grande parte
induzidos pela liberagdo de citocinas que produzem o conhecido "comportamento-
doente" da inflamacéo por meio de acdes no cérebro (DANTZER et al., 2008). As
citocinas sao proteinas sinalizadoras que transmitem informacdes entre as células do
sistema imunolégico e também entre o sistema imunolégico e o sistema
cerebral/endécrino e que podem atuar de forma autdcrina, paracrina e enddcrina para
produzir seus efeitos (CANNON, 2000). O desequilibrio da regulacdo do processo
inflamatorio leva a um estado inflamatério crénico sistémico produzido principalmente
pela liberacdo de citocinas pro-inflamatérias que respondem a sinais particulares
(NANCE; SANDERS, 2007). As citocinas com maior envolvimento na producdo do
estado inflamatoério cronico associado ao estresse incluem a interleucina IL- 1 beta,
fator de necrose tumoral alfa e a IL-6, em um processo que € mediado pelo fator
nuclear-kappa beta (BLACK, 2006). Além disso, as citocinas secretadas estimulam a
producdo de marcadores pro-inflamatérios em outros érgaos, como a proteina C-
Reativa (PCR), produzida no figado pelo estimulo da IL-6 secretada durante o
processo inflamatorio.

As vias normais de secrecao pro-inflamatoéria ocorrem através da ativacéo de
receptores nas células secretoras de citocinas. Esses receptores incluem os do tipo
Toll, que respondem tanto aos padrdes moleculares associados a patégenos, como
aos padrdes moleculares associados ao perigo. Os padrées moleculares associados
ao perigo séao classificados como 'alarminas', moléculas que sinalizam o dano celular,
e incluem proteinas de choque térmico (heat-shock proteins), DNA e diferentes
produtos provenientes do tecido lesado, como por exemplo, a proteina B1 do grupo
de alta mobilidade, defensinas, anexinas e acido urico (BIANCHI, 2007). A inflamacao
produzida através da via alarmina é considerada "estéril’, uma vez que néo é
provocada por agentes patogénicos. NoO estresse associado com a depressédo, a
inflamacdo é desse tipo. Outra importante via receptor-mediada é através de
receptores alfa e beta- adrenérgicos que se ligam a norepinefrina, que pode ser

aumentada em estados de estresse, atraves da ativagao do sistema simpato-adrenal
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(NAKA; NISHIMOTO; KISHIMOTO, 2002). A ligacdo desses receptores inicia a
secrecao de citocinas pro- inflamatorias através de vias de transducéo de sinal, uma
envolvendo fator nuclear kappa beta e outra envolvendo proteinas quinases ativadas
por mitdgenos. Ambas as vias agem no sentido de aumentar a expressao do fator de
necrose tumoral-alfa e os genes da IL-1 e IL-6 (BIERHAUS; HUMPERT; NAWROTH,
2006).

Dessa forma, ha uma relacdo significativa entre os fatores estressores
ambientais, os fatores psicolégicos como a depressdo e 0S mecanismos
neurobioldgicos e o sistema imunologico (LERESCHE; DWORKIN, 2002). Pressupde-
se entdo, que essas alteracées hormonais e de padrao inflamatério podem estimular
o desenvolvimento ou alterar o curso de outras doencas, como tem sido mostrado,
por exemplo, em relacdo a obesidade e diabetes (NASCIMENTO et al., 2014; RENN;
FELICIANO; SEGAL, 2011). Algumas desordens bucais como liquen plano, disfuncéo
temporo-mandibular e doenca periodontal também foram relacionadas com a
depresséo (GENCO et al., 1999). Entretanto, essa associacdo necessita ser explorada
de forma mais ampla.

Doencas inflamatodrias cronicas bucais, como a periodontite, tém uma
patogénese complexa e uma etiologia multifatorial envolvendo interacfes parasita-
hospedeiro. Variagbes genéticas que codificam os componentes moleculares da
defesa do hospedeiro, juntamente com espécies de bactérias especificas na placa
subgengival, definem o cenéario para as diferencas individuais em risco para
periodontite (LAINE; CRIELAARD; LOSS, 2012). Estudos laboratoriais e clinicos
documentam o potencial de comorbidades como a diabetes e co-infec¢gdes como o
herpes virus, por exemplo, para modificar o inicio e/ou a progresséo da periodontite
(LALLA; PAPAPANOU, 2011; SLOTS, 2010). Fatores como fumo, ma nutricao,
consumo de é&lcool e baixo nivel socioeconébmico também tém se mostrado
associados com um maior risco de periodontite e maior velocidade de progresséo da
mesma (VAN DYKE; SHEILESH, 2005). De fato, o fumo é considerado um fator
modificador para a doenca periodontal por ter potencial para alterar a microbiota da
placa, a susceptibilidade a doenca, a apresentacao clinica da mesma, sua progressao
e resposta ao tratamento. (LINDHE; LANG; KARRING, 2010).

As doencas periodontais sdo o segundo problema de saude bucal em termos
de prevaléncia na populagdo (WHO, 2004), observando-se que a sua forma severa
afeta 10,79% da populagdo mundial (MARCENES et al., 2013), sendo considerada a
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principal causa de perda dentaria em idosos em paises desenvolvidos e em
desenvolvimento (KLOCK; HAUGEJORDEN, 1991; PERES, et al, 2012).
Considerando-se sua alta prevaléncia e o impacto de seu tratamento, as doencas
periodontais podem também ser consideradas um problema de saude publica (WHO,
2013). Entretanto, ainda ha pouca investigagdo sobre o impacto dos transtornos
mentais, especialmente a depressao, nas condi¢des periodontais. Em estudo recente
gue avaliou o impacto da ansiedade e depressao na ocorréncia de carie e doenca
periodontal em adultos na Finlandia, observou-se que apenas a depressao foi
significativamente associada com o numero de dentes cariados e somente no grupo
de 35-54 anos de idade. A depressao ou a ansiedade n&do foram significativamente
associadas com a doenca periodontal nesse estudo (DELGADO-ANGULO et al.,
2015). Outro estudo realizado em adultos no Ird observou que disturbios psicologicos
(depressédo, ansiedade e alto nivel de estresse) estiveram associados com maior
chance de perda dental, mesmo ap0s ajustes para outros fatores de risco
(ROOHAFZA et al, 2015). Uma relacao positiva direta foi observada em um estudo de
casos-controle entre a severidade da depressdo e a severidade da periodontite
(SUNDARARAJAN; MUTHUKUMAR; RAO, 2015).

Outros estudos (KHAMBATY; STEWART, 2013; SUNDARARAJAN;
MUTHUKUMAR; RAO, 2015) sugeriram que 0 estresse crbnico e a depresséo
reduzem a resposta imune, resultando em infeccfes mais patogénicas e maior
destruicdo dos tecidos periodontais. Evidéncias também indicam que o estresse
cronico e depressado podem mediar o risco e a progressao da periodontite através de
mudancas nos comportamentos relacionados a saude, como a higiene oral, tabagismo
e dieta (ALEKSEJUNIENE et al., 2002; IACOPINO, 2009). Entretanto, mesmo
sabendo-se que o estresse pode afetar negativamente os varios comportamentos
relacionados a saude previamente descritos, ha fortes evidéncias de que o mesmo
desempenha um papel contributivo na fisiopatologia da periodontite. Peruzzo e
colaboradores (2007) realizaram uma revisdo sistematica sobre a influéncia do
estresse e dos fatores psicoldgicos na doencga periodontal. Dos 14 estudos (sete caso-
controle, seis transversais e um ensaio clinico prospectivo), a maioria (57%) relatou
uma relagdo positiva entre estresse/fatores psicolégicos e doenca periodontal. Os
outros 28,5% dos estudos observaram uma relagcdo positiva entre algumas
caracteristicas de estresse e doenca periodontal, demonstrando que a maioria dos

trabalhos publicados realmente encontrou associagfes significativas. No estudo



16

transversal de Park e colaboradores (2014), onde foi examinada uma ampla amostra
populacional (6139 coreanos acima de 19 anos do KNHANES V-1, 2010) foi
encontrada uma associacao significativa entre depressao e o estado de saude bucal.
Mesmo ap0s o ajuste para o0 impacto do comportamento de saude bucal dos
individuos, as pessoas com depressdo ao longo da vida apresentaram piores
condi¢des bucais. Ja Viana e colaboradores (2013) ndo encontraram associacao
significativa entre periodontite e depressdo em idosos, embora tenham encontrado
entre periodontite e higiene bucal.

Os dados encontrados na literatura sdo variados, com estudos relatando
associacao positiva e outros que nao encontram tal associacéo. Essa diversidade de
resultados pode ser explicada pelo fato da maioria dos estudos ter utilizado medidas
autorreportadas para avaliar depresséo, que podem nao ter sido capazes de capturar
alguns niveis clinicos de sintomatologia e, assim, reduzir a especificidade dos
resultados (KHAMBATY, STEWART, 2013). Além disso, o diagnéstico da doenca
periodontal pode sofrer variacdes entre os estudos uma vez que sua determinacédo é
feita através de diferentes medidas (CAL, BOP, PD), diferentes critérios e/ou
diferentes métodos (autorreportado, exame parcial, boca inteira, dentes indices, 4 ou
6 sitios por dente). Portanto, fica evidente a necessidade de maior investigacdo
criteriosa nessa area.

Com isso, 0 objetivo do presente trabalho € investigar a associacdo entre
depressdo e a prevaléncia de doenca periodontal na quarta década de vida em
individuos participantes de uma coorte de nascimentos da cidade de Pelotas. Assim,
assume-se como hipétese uma associacdo entre depressao e prevaléncia e

severidade de doenca periodontal nos individuos participantes dessa coorte.



2 Capitulo 1 — Artigo*

Is there an association between depression and periodontal disease? Findings
from the 1982 Pelotas birth cohort.

Running title: Depression and periodontal disease
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Clinical Relevance

Scientific rationale for the study: The association between depression and periodontal
disease remains nuclear in the literature. However, so far no study has evaluated such
association in a population based on a birth cohort.

Principal findings: There was a positive association between moderate/severe
depressive symptons and periodontal disease.

Practical implications: Clinicians should be aware of the possible role of depression in
the prevention and treatment of periodontal diseases.

* Artigo nas normas da revista Journal of Clinical Periodontology.
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Abstract

Aim: to establish an association between depression and periodontal disease in a birth
cohort population.

Materials and methods: The oral health status of individuals from the 1982 Pelotas
birth cohort was investigated in 2013. We used Mini International Neuropsychiatric
Interview (MINI) for the diagnosis of major depression (MD) and Beck Depression
Inventory (BDI-II) to evaluate the severity of depressive symptoms. Periodontal
disease was accessed thorough full mouth examinations. To investigate the
association, multivariable Poisson regression with robust variance and multivariable

ordinal logistic regression were used.

Results: 539 patrticipants were clinically examined. Individuals with moderate/severe
depressive symptoms presented higher prevalence of any periodontitis than
individuals with no depressive symptoms (PR 1.46; 95%CI 1.06-2.00) An association
between moderate/severe periodontitis and moderate/severe depressive symptoms
was also observed (PR 3.29; 95%CIl 1.38-7.84). Moreover, individuals with
moderate/severe depressive symptoms presented higher prevalence of unfavorable
periodontal outcomes (PR 2.00; 95%CI 1.22-3.29). However, there was no significant
association between major depression and periodontal disease.

Conclusions: Major depressive symptoms were associated with periodontal disease.

Key words: depression, periodontal diseases, cohort studies



Introduction

Depression, a frequently undiagnosed mood disorder, is a condition that may
affect all age groups. According to the Diagnostic and Statistical Manual of Mental
Disorders (DSM —1V), it involves disturbances in emotional, cognitive, behavioural, and
somatic regulation and is characterized by sadness, loss of interest or pleasure,
feelings of guilt or low self-worth, disturbed sleep or appetite, feelings of tiredness, and
poor concentration (APA 1994). It should be distinguished from usual mood
fluctuations and short-lived emotional responses to challenges in everyday life.
Especially when long-lasting and with moderate or severe intensity, depression may
become a serious health condition. It can cause the affected person to suffer greatly
and function poorly at work, at school and in the family. It is estimated that around 350
million people are affected worldwide (WHO 2012).

It has been shown that depression and chronic stress could induce
dysregulation of the immune system. So, a variety of conditions have been associated
with them, such as diabetes mellitus, stroke, hypertension, alcohol abuse, sleep
disorders, and renal disease among others (Hsu et al. 2015). Moreover, oral conditions
such as temporo-mandibular joint disorders, oral lichen planus, burning mouth
syndrome and periodontal diseases have also been related to depression (Genco et
al. 1999).

Periodontal diseases are inflammatory conditions that involve the supporting
tissues around the teeth and are a significant cause of tooth loss among adults (Eke
et al. 2012). They are mainly caused by bacteria. However, bacterial biofilm is
considered necessary but not sufficient to cause periodontitis. Additionally to the

infectious component, periodontal disease establishment and progression are highly
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influenced by the quality of the host immune response, which is impacted by systemic
conditions (Delgado-Angulo et al. 2015). Among those, psychological factors might be
of great importance to periodontal disease, considering biological and behavioural
components.

The idea about the influence of stress and depression on the body includes the
adaptive response, which is essential to survival. It is thought that physical and
psychological stressors induce peripheral and central responses so the homeostasis
is maintained. The pattern and magnitude of such responses is determined by several
factors as the duration of exposition (chronic or acute), the kind of stress (physical or
psychological), and sex (Joels & Baram 2009). So, there seems to be a meaningful
association between environmental stressors, psychological factors and the immune
system (Leresche & Dworkin 2002). The alteration of the hypothalamic-pituitary-
adrenal axis (HPA) plays a pro-inflammatory or anti-inflammatory effect on tissues.
Increased inflammatory responses stimulate bone resorption while immunological
deficiencies lead to lower host responses and bacterial colonization (Delgado-Angulo
et al. 2015). Additionally, it is also believed that these hormonal and inflammatory
changes may alter the development of other diseases such as diabetes and obesity
(Nascimento et al. 2014; Renn et al. 2011).

Besides the biological component, behavioral changes related to depression
also seem to play an important role in the etiology of periodontal disease. The relation
between depression and poor oral health status has been examined in some studies
(Marcenes & Sheiham 1992; Genco et al. 1999; Marcenes et al. 2013; Delgado-Angulo
et al. 2015). According to those, psychological factors may affect reactions to stressful
life events and modify or induce certain behaviors such as oral hygiene and smoking

habits. Both are considered important modifiers of periodontal disease once they can
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alter its onset and progression (Lindhe et al. 2015). In fact, the risk of periodontitis
attributable to tobacco users compared non-users is in the order of 2.5 to 6.0 or even
higher (AAP, 1999).

Although a growing body of evidence indicates that mental disorders, mainly
anxiety and depression, may be associated with periodontal disease, literature is still
scarce and controversial. Whereas some studies (Peruzzo et al. 2007; Sundararajan
et al. 2015; Khambaty & Stewart 2013; Park et al. 2014) observed a positive
association between depression and periodontal outcomes, others have not found
such link (Persson et al. 2003; Ababneh et al. 2010; Viana et al. 2013; Delgado-Angulo
et al. 2015). This discrepancy of results may be explained by the fact of most studies
having utilized self-reported measures to assess depression, and maybe also because
periodontal disease was assessed by different criteria, which may lead to inaccurate
data and reduced specificity.

Cohort studies enable the evaluation of long-life events and their influence on
the development of chronic diseases, which meets the principles of life-course
epidemiology. Therefore, the aim of the present study is to investigate the possible
association between depression and periodontal disease in the forth decade of life of
individuals enrolled in a population-based birth cohort in Southern Brazil. We
hypothesize that depressed individuals would present higher prevalence of periodontal
disease.

Materials and Methods
The 1982 Pelotas Birth Cohort

In 1982 in the three maternity hospitals of Pelotas, a southern city of Brazil,

every liveborn whose parents lived in the urban area of the city was examined

(N=5,914) and their mothers interviewed. These interviews covered issues on
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socioeconomic condition, dietary habits, smoking, alcohol consumption and health
conditions. These individuals have been followed in several occasions during lifetime.
More details can be found elsewhere (Horta et al. 2015; Loret de Mola et al. 2016).

In 1997, at the age of fifteen, 900 of the 5,914 participants were randomly
selected for the Oral Health Study (OHS-97). From these 900 participants, 888
individuals were clinically examined. In 2006, the 888 subjects initially investigated in
the OHS-97 (98.7%) were called for oral health examination. Of these 888 individuals
720 were followed-up. In 2013 (OHS-2013), once again the same 888 individuals,
investigated in the OHS-97, were contacted for a third oral health assessment. All teeth
were examined for the presence of periodontal disease (bleeding on probing - BOP,
probing depth — PD, clinical attachment level — CAL, dental caries, and other oral
conditions. Six previously calibrated dentists who underwent theoretical and practical
training on 25 individuals performed the oral examination. The lowest intraclass
correlation coefficient for pocket depth and clinical attachment level was 0.85. The
Ethics Committee of the Federal University of Pelotas approved this study. Written
informed consent was obtained from all enrolled individuals.

Outcomes
Periodontal Status

Periodontal examinations consisted of full-mouth probing at six sites per tooth
using a PCP2 probe. Two different criteria were adopted for this study:

1. American Academy of Periodontology and the Center for Diseases
Control and Prevention: Individuals were classified in four categories: healthy, mild,
moderate or severe periodontitis (EKE et al. 2012). After that, two different variables
were created: the first variable was dichotomized and included all the individuals with

any periodontitis compared to those considered healthy; the second variable was
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categorized into: individuals with moderate/severe periodontitis, individuals with mild
periodontitis and healthy individuals, considered as the reference category.

2. Baelum and Lopez (CAL+BOP) (Baelum & Lépez 2012): Individuals
presenting at least one site with Clinical Attachment Loss (CAL) 24mm and Bleeding
on Probing (BOP) simultaneously were classified as having periodontitis.

Depression

In the thirty-year visit, psychological interviews using the Mini-international
psychiatric interview (MINI) V5.0 validated for Brazil (Amorim, 2000) were performed
in order to assess the presence of a major depressive episode during the last two
weeks, a lifetime episode of mania/hypomania, generalized anxiety disorder (GAD) in
the last 6 months, and social anxiety disorder (SAD) in the last month. Beck Depression
Inventory (BDI-Il) was used to evaluate the intensity of depressive symptoms. An
individual was considered having major depression (MD) if a major depressive episode
was reported in the last two weeks, and there was no evidence of a lifetime episode of
mania/hypomania according to MINI. BDI-lIl scores were classified as follows:
minimal/no depression: 0-13 points, mild depression: 14-19, moderate/severe: 20-63
(Loret de Mola et al. 2016; Beck et al. 1996).
Covariates

The following covariates, accessed in the following years, were considered for
this study:

1982: sex, maternal schooling at birth (0-8 years; =29 years) and household
income at birth (categorized into tertiles and converted in a dichotomous variable in

which the second and the third tertiles were grouped) (Peres et al., 2007).
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2012: smoking status (current or former/never smoker), glycated hemoglobin
(continuous measure), levels of C-reactive protein (continuous measure), body mass
index (obese/overweight: BMI=25kg/m? or eutrophic: BMI<25kg/m?).

2013: self-reported dental flossing frequency was also included in the analytical
models as measure of oral health behavior (never versus sometimes or every day).
Data Analysis

Variables were submitted to descriptive analysis in order to determine sample
distribution according to the outcome variables. STATA version 14 (Stata Corp.,
College Station, Texas, USA) was used to analyze data.

In order to investigate the association between depression and periodontal
disease, multivariable regression models were employed. For dichotomous outcomes,
multivariable Poisson regression with robust variance was used, while for the
categorical outcome, multivariable ordinal logistic regression was preferred. Variable
selection followed a theoretical-hierarchical model based on the literature about the
topic. Demographic and socioeconomic variables were grouped at the first level
(distal). The second level (intermediate) comprised variables related to behavior
(smoking) and systemic health conditions. Finally, dental floss frequency was included
in the most proximal level. Variables were adjusted for covariates at the same level of
the model and higher. The significance level was set at 5% after adjustment.

Results

Of the 888 participants of the OHS-97, 539 individuals were interviewed in 2013
(61% of OHS-97). The flowchart of the 1982 Pelotas Birth Cohort is displayed in Figure
1. The prevalence of any type of periodontitis was 34%, while the prevalence of mild,
moderate/severe periodontitis at age 31 was 20% and 14%, respectively. The

observed prevalence of having at least one site with the combination of CAL+BOP was
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15%. Table 1 describes the distribution of periodontal disease according to
sociodemographic characteristics and depression.

Table 2 shows that individuals with moderate/severe depressive symptoms
presented 46% higher prevalence of any periodontitis than individuals with no
depressive symptoms after adjustment for potential confounders (PR 1.46; 95%CI
1.06-2.00). However, such association was not noted when major depression was the
main independent variable (PR 1.05; 0.67-1.35).

Table 3 demonstrates the association between moderate/severe periodontitis
and moderate/severe depressive symptoms. After controlling for confounders (Model
4), individuals suffering from moderate/severe depressive symptoms presented 3
times greater odds of moderate/severe periodontitis than those with absence of
depressive symptoms (OR 3.29; 95%CI 1.38-7.84). Nevertheless, a null association
between major depression and periodontal disease was observed (OR 1.61; 95%CI
0.56-4.65).

Finally, individuals who presented moderate/severe symptoms of depression
doubled the prevalence of CAL+BOP (PR 2.00; 95%CI 1.22-3.29) as demonstrated in
Model 4 of Table 4. Major depression was not associated with CAL+BOP after
adjustment (Table 4).

Discussion

This study evaluated the association between depression and periodontal
disease among 31-year-old adults from a cohort study. Periodontal status was defined
by a combination of two different criteria and the presence of major depression and the
intensity of depressive symptoms were accessed through two different instruments.
Our findings demonstrated an association between moderate/severe depressive

symptoms and periodontal disease in this population.
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This association was even greater in moderate/severe cases of periodontitis,
suggesting a relationship between both conditions. After confounders were controlled,
the odds of having periodontal disease were three times higher for individuals with
moderate/severe depressive symptoms. Nevertheless, there was no significant
association between major depression and periodontal disease.

The important association between moderate/severe depressive symptoms and
periodontal disease observed in this study corroborates with previous findings (Genco
et al. 1999; Park et al. 2014; Kambhaty & Stewart 2013). There are two proposed
pathways that can possibly explain this association. One behavioral, through
neglecting attitudes and at-risk health behaviors, and other biological, which is related
to psychoneuroimmunologic changes. Besides, a combination of both has also to be
considered. The behavioral changes lead to increased oral biofilm burden and
decreased resistance of the periodontal tissues to inflammatory breakdown. This via
suggests depression as a risk factor for poor oral health, since it affects oral hygiene
habits and the use of oral health services (Okoro et al, 2012; Park et al. 2014).
Individuals with depressive symptoms had lower tooth brushing frequency as well as
lower frequency of dental visits than those without depressive symptoms (Antilla et al.
2001).

Besides that, individuals with stress-related depression had more biofilm
accumulation and gingival inflammation than those without this disorder (Johansen et
al. 2006). It is important to highlight that the association between depression and
periodontitis remained after controlling for dental flossing, a proxy used for oral hygiene
behavior.

In the biological pathway, the effects of depression are mediated through the

hypothalamic-pituitary-adrenal axis and the production of cortisol, a glucocorticoid that
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reduces immunocompetence by inhibiting immunoglobulin A and G and neutrophil
function. After periods of chronic elevation, cortisol loses its ability to inhibit
inflammatory responses, which may lead to destruction of periodontal tissues (lacopino
2009). Rosania et al. (2009) found a positive correlation between cortisol and probing
depth of 5-7mm and clinical attachment loss of 5-7mm. So that, individuals with higher
levels of cortisol had also more sites with probing depth 5-7mm. In contrast, there were
no significant associations between cortisol and tooth loss or depression.

Another issue to be pointed out is the relationship between depressive
symptoms and the severity of periodontal disease. Our results have shown a strong
association between moderate/severe depressive symptoms and moderate/severe
periodontitis. A direct correlation between the severity of periodontal disease and the
severity of depression was found by previous authors (Monteiro da Silva et al. 1996;
Moss et al. 1996; Sundararajan et al. 2015). It has been shown that individuals scoring
high on depression also presented more severe periodontal conditions. The later found
an association between elevated levels of IgG for B. forsythus and case status among
individuals who scored higher than their peers on levels of depression.

The continuous depression of immune function by psychological factors might
be a possible explanation for the correlation in severity between the two conditions
(Monteiro da Silva et al. 1996; Moss et al. 1996). However, prospective studies are
necessary to clarify this question.

On the other hand, major depression, evaluated through MINI, was not
associated with the presence or any form of periodontal disease. A possible reason for
that result may be the difference between the two instruments. Mini, a semi-structured
interview, is used for the standardized diagnosis of major depression. It takes into

consideration the presence or absence of disease and its duration. On the other hand,
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Beck Depression Inventory (BDI-Il) is a scale that has the purpose of quantifying
depressive symptoms. It is less specific and is used to help diagnosis but is unable to
detect depression itself (Wang & Gorestein 2013). Besides, a recent diagnosis of
depression may not have had the duration to create a risk for periodontal disease.
(Person et al. 2003). Because of this, the results partially confirmed our hypothesis.

Our study has key strengths that should be emphasized. First of all, the
prospective longitudinal data originated from a population-based birth cohort provide
robust information since early-life, reducing the odds of recall bias. A full-mouth
periodontal examination was conducted and not only in the index teeth. This choice
provided accurate addressing of severity and extension of periodontal disease.
Additionally, the use of renowned periodontal classifications, Baelum and Lopez (2012)
and Eke et al. (2012) reinforced the consistency of our results. Also, the presence of
depression and the severity of depressive symptoms were assessed by two validated,
recognized, and widely used instruments, whereas most of previous studies have used
only self-reported information. Finally, results were controlled by potential confounders
reducing the probability of bias and enhancing the reliability of the findings.

However, there are also limitations. The study’s cross-sectional design does not
allow to elucidate temporal relationships or to draw inferences on causality. This may
induce a time fallacy. Hence, we could not determine the direction of this association.
Moreover, the chronic nature of both diseases may be considered. This enhances the
need for longitudinal studies in order to evaluate the progression of both diseases and
establish the inference of casualty over time.

Within the limitations of this study, we believe that our findings have important
clinical implications once they suggest that addressing mental disorders such as

depression represents an important part of overall preventive periodontal approach
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and may also be of great value in modern periodontal practice that emphasizes
individualized diagnosis, treatment planning and maintenance. Furthermore, our
results may be useful for policy makers, suggesting the adoption of a common risk
approach as a rationale to prevent periodontal disease. Finally, we point out how
challenging this may be to clinicians and policy makers that should be aware of
multidisciplinary issues that may impact patients’ quality of life.
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Figure

5,914 individuals enrolled in the cohort (1982)

!

4,742 individuals followed (1986)

!

888 individuals clinically examined (1997) OHS-97

(Representative sample of the cohort)

!

4,297 individuals followed (2005)

!

3,701 individuals followed (2012)

!

539 individuals clinically examined (2013) OHS-13

Figure 1. Flow chart of the 1982 Pelotas Birth Cohort and the Oral Health Studies
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Table 1. Sociodemographic and mental disorders characteristics of the sample in 2012 and OHS-13 according to periodontal
outcomes. 1982 Pelotas Birth Cohort, 1982-2013, Pelotas, Brazil.

Total sample OHS-13 Any Periodontitis Mild Periodontitis Moderate and Clinical Attachment
(2012) (2013) (2013) (2013) severe Loss and Bleeding
Periodontitis on Probing (2013)
(2013)

Sociodemographic

Information

Sex (1982)

Male 53.0 50.65 58.21 52.30 69.94 60.0

Female 47.0 49.35 41.79 47.70 35.06 40.0

Household Income (2012)

1stand 2" tertiles 69.39 69.70 73.13 66.10 76.62 70.0

3 tertile 30.61 30.30 26.87 33.90 23.38 30.0

Maternal Schooling

Experience (1982)

0-8 years 75.14 77.32 77.50 76.67 77.92 72.86

9 years or more 24.86 22.68 22.50 23.33 22.08 27.14

Mental Disorder

Major Depression (2012)

Yes 8.70 6.10 6.00 96.26 90.62 90.67

No 91.30 93.90 94.00 3.74 9.38 9.33

Depressive Symptoms

(2012)

Absence 76.20 78.07 81.37 72.73 70.31 68.00

Mild 10.01 10.66 9.48 13.64 10.94 12.00

Moderate/Severe 12.99 11.27 9.15 13.64 18.75 20.00
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Table 2. Crude and multivariable models evaluating the association between mental health and any periodontitis. 1982 Pelotas Birth
Cohort, 1982-2013, Pelotas, Brazil.

Mental Disorders

Model 1:

Crude association

Model

Adjusted for variables

Model 3:
Adjusted for Model 1 +

Model 4:
Adjusted for Models 1 and 2 +

PR (95%Cl) of the distal variables of the intermediate variable of the proximal
PR (95%Cl) level** level***
PR (95%ClI) PR (95%ClI)

Periodontitis Periodontitis Periodontitis Periodontitis
BDI-II
Absence 1.00 1.00 1.00 1.00
Mild 1.28 (0.93;1.78) 1.33 (0.94;1.88) 1.24 (0.86;1.79) 1.16 (0.80;1.67)
Moderate/Severe 1.41 (1.05;1.92) 1.60 (1.16;2.19) 1.58 (1.15;2.18) 1.46 (1.06;2.00)
MINI
Absence 1.00 1.00 1.00 1.00

Major Depression

1.01 (0.62;1.64)

1.21 (0.76;1.91)

1.14 (0.71;1.84)

1.05 (0.67;1.35)

*Adjusted for sex, maternal schooling at birth, family income in 2012;

** Adjusted for Model 1 + smoking status, Body Mass Index, glycated hemoglobin, levels of C-reactive protein;

*** Adjusted for Model 1 + Model 2 + dental flossing.



39

Table 3. Crude and multivariable models evaluating the association between mental health and mild and moderate/severe
periodontitis. 1982 Pelotas Birth Cohort, 1982—-2013, Pelotas, Brazil.

Mental Model 1: Model 2: Model 3: Model 4:
Disorders Crude association Adjusted for variables of the distal Adjusted for Model 1 + variables Adjusted for Models 1 and 2 +
OR (95%Cl) level* of the intermediate level** variable of the proximal level***
OR (95%Cl) OR (95%Cl) PR (95%CI)
Mild Moderate/Severe Mild Moderate/Severe Mild Moderate/Severe Mild Moderate/Severe
Periodontitis Periodontitis Periodontitis Periodontitis Periodontitis Periodontitis Periodontitis Periodontitis
BDI-II
Absence 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Mild 161 1.33 (0.55;3.23) 1.59 1.70 (0.68;4.23) 1.47 1.36 (0.50;3.67) 1.33(0.62;3.85) 1.21(0.44;3.38)
(0.82;3.15) (0.77;3.26) (0.69;3.11)
Moderate/Severe 1.67 2.37 (1.12;5.00) 1.93 3.47 (1.54;7.86) 1.91 3.68 (1.56;8.67) 1.71 (0.76;3.79)  3.29 (1.38;7.84)
(0.85;3.27) (0.91;4.11) (0.86;4.21)
MINI
Absence 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Major 0.62 1.62 (0.61;4.25) 0.81 2.19 (0.79;6.04) 0.74 1.90 (0.67;5.49) 0.63(0.19;2.01)  1.61 (0.56;4.65)
Depression (0.20;1.04) (0.25;2.51) (0.23;2.34)

*Adjusted for sex, maternal schooling at birth, family income in 2012;
** Adjusted for Model 1 + smoking status, Body Mass Index, glycated hemoglobin, levels of C-reactive protein;
** Adjusted for Model 1 + Model 2 + dental flossing.
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Table 4. Crude and multivariable models evaluating the association between mental health and the combination of CAL+BOP. 1982
Pelotas Birth Cohort, 1982-2013, Pelotas, Brazil.

Mental Model 1: Model 2: Model 3: Model 4:
Disorders Crude association Adjusted for Adjusted for Model 1 + Adjusted for Models 1 and
PR (95%CI) variables of the variables of the 2 + variable of the proximal
distal level* intermediate level** level***
PR (95%CI) PR (95%CI) PR (95%CI)
CAL+BOP CAL+BOP CAL+BOP CAL+BOP
BDI-II
Absence 1.00 1.00 1.00 1.00
Mild 1.29 (0.67;2.48) 1.45 (0.76;2.79) 1.00 (0.48;2.07) 0.93 (0.44;3.95)
Moderate/Severe 2.04 (1.23;3.36) 2.29 (1.37;3.84) 2.16 (1.31;3.57) 2.00 (1.22;3.29)
MINI
Absence 1.00 1.00 1.00 1.00
Major 1.60 (0.81;3.16) 1.94 (0.98;3.85) 1.70 (0.84;3.48) 1.57 (0.78;3.16)
Depression

*Adjusted for sex, maternal schooling at birth, family income in 2012;
** Adjusted for Model 1 + smoking status, Body Mass Index, glycated hemoglobin, levels of C-reactive protein;
*** Adjusted for Model 1 + Model 2 + dental flossing.



3 Consideracdes finais

A partir do estudo realizado foi possivel observar uma associacdo entre
depresséao e doenca periodontal nos individuos pertencentes a coorte de nascimentos
de 1982. E importante salientar que os individuos com sintomas depressivos
moderados e severos apresentaram maior prevaléncia de doenca periodontal e de
suas formas mais severas. Essa associagao se manteve quando foi feito o ajuste para
os potenciais confundidores. Esse achado nos permite inferir uma possivel associacéo
entre a severidade e a progresséao das duas condi¢des clinicas. Entretanto, o desenho
transversal do estudo ndo permite estabelecer uma relacdo de causalidade. Para
tanto, estudos longitudinais devem ser realizados. Considerando as limitagbes do
nosso estudo, acreditamos que nossos resultados sdo de grande importancia uma vez
gue a interrelacdo entre condicBes clinicas diversas deve fazer parte de uma
abordagem de tratamento abrangente e centrada nas necessidades individuais do
paciente. Esses resultados também podem ser Uteis no contexto clinico e da saude
publica uma vez que sugerem a adocao de uma abordagem de risco comum como
um dos fundamentos de uma terapia periodontal preventiva. Até o ano de 2010, a
forma severa de periodontite ocupava o sexto lugar no ranking mundial de prevaléncia
de doencas cronicas. Nesse estudo, 34% dos participantes apresentaram algum tipo
de periodontite aos 31 anos. Com o0 aumento da expectativa de vida, € esperado um
incremento na prevaléncia das duas condi¢cfes no futuro, o que reforca a necessidade
do cuidado preventivo. Por fim, salientamos o quéo desafiador isso pode ser para 0s
profissionais que devem ter em mente a multidisciplinariedade das questdes que
podem ter impacto na qualidade de vida dos pacientes.
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UNIVERSIDADE FEDERAL DE PELOTAS ‘ré}j ¢
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TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO - TCLE

O Sr.(a) esthd sendo convidado a participar da pesquisa “Condigdes de salde geral,
socioecondmicas, comportamentais e de acesso a servi¢os ao longo do ciclo vital: impacto na
salde bucal em uma coorte de nascidos vivos no Sul do Brasil”. Sua colaboragao neste estudo é
MUITO IMPORTANTE, mas a deciséo de participar € VOLUNTARIA, o que significa que o Sr.(a) tera
o direito de decidir se quer ou nao participar, bem como de desistir de fazé-lo a qualquer momento.

Esta pesquisa tem como objetivo conhecer a situacdo de saude geral e de salde bucal dos
adultos que estdo sendo acompanhados neste estudo de coorte e sua relagdo com condicdes
socioecondmicas, demograficas, de acesso a servigos e qualidade de vida.

Garantimos que serd mantida a CONFIDENCIALIDADE das informagdes e o ANONIMATO. Ou
seja, 0 seu nome ndo sera mencionado em qualquer hipétese ou circunstancia, mesmo em publicacdes
cientificas. NAO HA RISCOS quanto a sua participacéo e o BENEFICIO sera conhecer a realidade da
salde dos moradores de Pelotas, a qual poderd melhorar os servigos de satde em sua comunidade.

Seré realizada uma entrevista e verificaremos algumas condi¢fes de salude da sua boca, como
por exemplo, a presenca de carie e a existéncia de sangramento nas gengivas. Este exame sera
realizado por dentistas e ndo oferece nenhum risco, ndo causa dor alguma e todos os instrumentos
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em contato com Professor Flavio Fernando Demarco, coordenador desta pesquisa, nos Programas de
Pé6s-Graduacdo em Odontologia e Epidemiologia da UFPel, pelo telefone (53) 3222 4162 — ramal 130
ou e-mail: ffdemarco@gmail.com.
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de igual teor e forma, ficando uma em minha posse.

Pelotas, de de 2013.
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SUmula do curriculo
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consultério privado desde 1993.
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