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Resumo

A sindrome metabdlica (SM) é um transtorno de alta prevaléncia na populacdo geral e
apresenta alta taxa de comorbidade com a depressdo. Além disso, estudos recentes
propdem que a desregulacao do ritmo biolégico, bem como de sintomas especificos da
depressdo, como a anedonia, podem desempenhar um papel central nesta comorbidade.
Assim, o objetivo desta tese foi avaliar a relacdo entre sindrome metabdlica e episodio
depressivo através de um estudo populacional com adultos jovens da cidade de Pelotas-
RS. Trata-se de um estudo transversal correspondente a segunda fase de um estudo de
coorte. O primeiro trabalho buscou avaliar a relacdo entre sindrome metabdlica e
episddio depressivo. Os resultados demonstraram que individuos em episodio
depressivo e com sindrome metabdlica, apresentaram pior perfil metabolico. Além
disso, também apresentaram maior desregulacdo no ritmo biolégico, com maiores
escores na escala BRIAN total, bem como dos dominios sono, padrdo social e
alimentacdo, quando comparados aos individuos com depressdo, mas sem SM. Estes
achados sugerem uma forte associacdo entre SM e desregulacao do ritmo biolégico em
individuos em episodio depressivo. O segundo artigo teve como objetivo avaliar
diferencas na prevaléncia da SM e parametros metabolicos entre adultos jovens com
transtorno bipolar e transtorno depressivo maior, ambos em episodio depressivo atual.
Os resultados revelam que individuos com transtorno bipolar e depressdo, em episédio
depressivo atual, apresentam alta prevaléncia de SM em relacdo a amostra populacional.
Além disso, ndo houve diferencas significativas em relacdo aos parametros metabélicos
entre os individuos com transtorno depressivo maior e transtorno bipolar, exceto para o
indice de massa corporal (IMC), sugerindo que a SM estd associada ao episodio
depressivo e ndo especificamente ao diagndstico de transtorno de humor. No terceiro

artigo, verificou-se que a prevaléncia da SM é maior em individuos com depressao e



anedonia, quando comparados a individuos com depressdo sem anedonia e a controles
populacionais. Este estudo também mostrou que individuos com depressdo e anedonia
apresentam pior perfil metabolico, em relacdo aos niveis de glicose, triglicerideos,
colesterol-total e colesterol-LDL, do que o grupo depressdo sem anedonia. Dessa forma,
0 presente trabalho mostra a importante relacdo entre SM e depressdo, e salienta a
necessidade de se tracar estratégias de intervencdo focadas na reducédo das altas taxas de

comorbidade entre estas doencas.

Palavras-chave: sindrome metabdlica, depressao, transtorno bipolar, anedonia, ritmo

bioldgico.



Abstract

Metabolic syndrome (MetS) is a disorder with high prevalence in the general population
and presents a high rate of comorbidity with depression. In addition, recent studies
suggest that deregulation of the biological rhythm as well as specific symptoms of
depression, such as anhedonia, might play a central role in this comorbidity. Thus, the
aim of the current thesis was to assess the relationship between metabolic syndrome and
depressive episode in a community sample of young adults from Pelotas-RS. This is a
cross-sectional study corresponding to the second phase of a cohort study. The first
paper sought to evaluate the relationship between metabolic syndrome and depressive
episode. The results showed that individuals in a depressive episode and with metabolic
syndrome had a worse metabolic profile. In addition, they also presented higher
disruption in biological rhythm, with higher total BRIAN scores, as well as in sleep,
social behavior and eating domains, when compared to individuals with depression, but
without MetS. These findings suggest a strong association between MetS and biological
rhythm disruption in depressed individuals. The second paper aimed to evaluate
differences in the prevalence of MetS and metabolic parameters in young adults with
bipolar disorder and major depressive disorder in current depressive episode. The results
showed that individuals with bipolar disorder and depression, in the current depressive
episode, present a high prevalence of MetS in relation to the population sample. In
addition, there were no significant differences in metabolic parameters between
individuals with depression and bipolar disorder, except for BMI, suggesting that MetS
is associated with the depressive episode and not specifically with the diagnosis of
mood disorder. In the third paper, it was verified that the prevalence of MetS is higher
in depression subjects with anhedonia, when compared to depression subjects without

anhedonia, and to population controls. This study also showed that individuals in



depression with anhedonia have a worse metabolic profile in relation to glucose,
triglycerides, total cholesterol and LDL cholesterol than the depression group without
anhedonia. Thus, the present study shows an important relationship between MetS and
depression, and stresses the importance of designing intervention strategies focused on

reducing the high rates of comorbidity among these diseases.

Keywords: metabolic syndrome, depression, bipolar disorder, anhedonia, biological
rhythm.
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Apresentacao:

Estudos indicam altas taxas de comorbidade entre sindrome metabolica e
depressdo. Além disso, a comorbidade parece contribuir para uma condicao clinica mais
grave, com maior incapacidade funcional e maiores taxas de mortalidade. Dessa forma,
0 objetivo desta tese foi avaliar a relacdo entre sindrome metabdlica e episddio
depressivo através de um estudo populacional com adultos jovens da cidade de Pelotas-

RS.

Este trabalho foi elaborado como requisito parcial para obtencdo do grau de
doutora em Saude e Comportamento na Universidade Catolica de Pelotas (UCPel), e é
dividido em trés partes. A primeira refere-se ao projeto do estudo, intitulado: Sindrome
Metabolica e episodio depressivo: estudo de base populacional. A segunda parte refere-
se aos artigos resultantes deste projeto, enquanto a terceira compreende as

consideracdes finais.

O projeto do estudo incluiu uma revisao de literatura cientifica sobre a sindrome
metabolica em sujeitos com depressao, salientando o episddio depressivo atual (unipolar
e bipolar). Além disso, também inclui uma revisdo sobre alteracdes no padrdo do ritmo
bioldgico e a presenca de anedonia. O projeto tem por finalidade apresentar ainda 0s
procedimentos metodolégicos empregados na elaboracdo do estudo, e posteriormente,

para o0s artigos.

Em relacdo aos artigos elaborados, o primeiro teve por objetivo avaliar a
associacao entre sindrome metabdlica e ritmo biol6gico em uma amostra comunitaria de
individuos em episédio depressivo e estd publicado no Psychoneuroendocrinology. O
segundo artigo avaliou diferencas na prevaléncia da sindrome metabdlica e parametros

metabolicos em adultos jovens com transtorno bipolar e transtorno depressivo maior,
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ambos em episddio depressivo, submetido para Journal of Psychiatric Reaserch. O
terceiro artigo buscou avaliar a associagdo entre sindrome metabdlica e anedonia em
uma amostra comunitaria de individuos em episodio depressivo, e serd submetido a

Australian & New Zealand Journal of Psychiatry.

Apos a apresentacdo dos artigos, foram incluidas algumas consideracdes finais,
caracterizando a terceira parte da presente tese, objetivando integrar os principais
resultados encontrados nos artigos, de modo a apresentar uma concluséo que responda

aos objetivos e hipoteses propostos nesta tese.
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2. Introducéo:

A sindrome metabolica (SM) ¢ o resultado de um conjunto de fatores de risco
metabolicos inter-relacionados, incluindo obesidade abdominal, dislipidemia,
hipertensdo arterial e hiperglicemia, que estdo associados ao aumento do risco de
morbidade e mortalidade de doengas cardiovasculares (Mozumdar and Liguori, 2011).
Estudos epidemiologicos tem demonstrado que a prevaléncia da SM tem aumentado
rapidamente em todo o mundo, atingindo cerca de 25% da populagdo (Eckel et al.,
2005; Salas et al., 2014). Entre os individuos com transtornos de humor, a prevaléncia ¢
ainda maior, podendo chegar a 44% em individuos com depressio ¢ 37,3% em
individuos com transtorno bipolar (Pan et al., 2012; Vancampfort et al., 2013). Além
disso, a SM nesses individuos esta associada a uma condicdo clinica mais grave, com
maior incapacidade funcional e maiores taxas de mortalidade (Mclntyre et al., 2006;
Vancampfort et al., 2015b).

Evidencias recentes indicam que a SM e os transtornos de humor estdo
intrinsicamente ligados e apresentam fatores clinicos, neurobioldgicos e ambientais
comuns (Bai et al., 2015; Salgado-Delgado et al., 2011; Wysokinski et al., 2015).
Distarbios enddcrinos, como desregulacdo do eixo hipotadlamo-hipéfise-adrenal (HPA),
efeitos colaterais de drogas psiquiatricas, muitas vezes associadas ao ganho de peso e ao
desenvolvimento de distarbios metabodlicos, e até mesmo a adocdo de estilos de vida
pouco saudaveis, sdo alguns dos fatores comuns mais relacionados na literatura (De
Hert et al., 2012; Jin et al., 2002; Stetler and Miller, 2011). Além disso, individuos com
diagnostico de depressdo maior ou transtorno bipolar, especialmente durante os
episodios depressivos, sdo mais propensos a ter um estilo de vida sedentario e uma dieta
rica em calorias, aumentando o risco de doencas cardiovasculares e sindrome

metabdlica (Kilbourne et al., 2007; Teychenne et al., 2010). Wysokinsk et. al., 2015,
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encontraram niveis mais altos de triglicerideos em individuos com o transtorno bipolar
do que com o diagndstico de depressdo unipolar. Além disso, este mesmo estudo
descobriu que os niveis de colesterol total foram significativamente mais elevados em
sujeitos com depressdo unipolar e depressdo bipolar em comparagdo com 0 grupo
controle  (Wysokinski et al., 2015). No entanto, estudos que avaliem a sindrome
metabolica e seus componentes individuais com foco em episddios depressivos ainda
séo limitados.

Um artigo de revisdo recente propds que a desregulacdo do ritmo bioldgico
desempenha um papel central na comorbidade metabdlica nos transtornos psiquiatricos,
pois controla importantes sistemas cerebrais responsaveis pela regulacdo das funcGes
metabdlicas e das doencas psiquiatricas (Barandas et al., 2015). O ritmo bioldgico
humano regula toda expressao fisioldgica e/ou comportamental que contenha uma
periodicidade. O ritmo enddgeno (por exemplo, horménios) interage e sincroniza com
os estimulos exdgenos tais como luz, temperatura e alimentos. A desregulacdo nos
ritmos bioldgicos enddgenos e exdgenos aumenta a probabilidade de episddio
depressivo recorrente e estdo associadas a gravidade da doenca (Emens et al., 2009;
Salgado-Delgado et al.,, 2011). Além disso, muitos sintomas fisiologicos e
comportamentais da depressdo sdo comumente relacionados a alteragdes no ritmo
biolégico, como mudangas no apetite € no ciclo sono-vigilia, também encontrado em
individuos com SM (Pinho et al., 2015).

Embora existam inimeros relatos cientificos sobre a associacdo entre depressdo
e distarbios metabolicos, recentemente, alguns autores tém sugerido que sintomas
especificos, seriam particularmente relacionados a maiores alteragdes metabolicas. A
anedonia, caracterizada pela perda da capacidade de sentir prazer, € um dos principais

sintomas de depressdo, presente em aproxidamente 40% dos individuos com este
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transtorno (Pelizza and Ferrari, 2009; Romer Thomsen et al., 2015; Spijker et al., 2001).
Nefs, et al., verificaram que mudancas nos niveis séricos de colesterol, glicose e pressao
arterial podem ser mediadoras para maior mortalidade em individuos com sintomas de
anedonia (Nefs et al., 2016). Uma possivel explicacdo para a relacdo entre anedonia e
disturbios metabolicos é que individuos com anedonia buscam recompensa e prazer
através de alimentos palataveis e de alto teor cal6rico, mas pobres em valor nutricional.
Recentemente foi sugerido o termo “metabolic-mood disorder”, em que
individuos com SM apresentam quadros de humor de origem metabolica, cujos
sintomas sdo atipicos e a resposta a perda de peso, favoravel (Mansur et al., 2015;
Vogelzangs et al., 2011). Dada a importancia da sindrome metabolica em individuos
com depressdo, compreender a associacdo destas doencas, poderd permitir avangos a
nivel de diagnostico, tratamento e monitoramento destas patologias e de suas
complicagdes. Sendo assim, 0 objetivo deste projeto € avaliar a relacdo entre sindrome
metabdlica e episodio depressivo através de um estudo populacional com adultos jovens

da cidade de Pelotas-RS.

3. Objetivos e hipdteses:
3.1.Geral:
Objetivo: Avaliar a relagdo entre sindrome metabdlica e episodio depressivo

através de um estudo populacional com adultos jovens da cidade de Pelotas-RS.

3.2.Especificos:

3.2.1. Artigo 1:

Objetivo: Avaliar a associacdo entre sindrome metabdlica e ritmo biologico em
individuos com episodio depressivo atual em uma amostra comunitaria de adultos

jovens.
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Hipdtese: Adultos jovens com sindrome metabdlica e em episodio depressivo atual
apresentardo maior alteragcdo no ritmo biolégico quando comparados a individuos sem
sindrome metabdlica e episodio depressivo.

3.2.2. Artigo 2:

Objetivo: Avaliar diferencas na prevaléncia da sindrome metabdlica e parametros
metabdlicos entre adultos jovens com transtorno bipolar e transtorno depressivo maior
em episodio depressivo atual.

Hipdtese: Individuos com depressdo maior e transtorno bipolar, em episodio
depressivo atual, apresentardo maior prevaléncia de sindrome metabdlica em relacdo
aos controles populacionais. Além disso, esses individuos apresentardo maior IMC e
pior perfil metabolico.

3.2.3. Artigo 3:

Objetivo: Avaliar a associacdo entre sindrome metabdlica e anedonia em uma
amostra comunitaria de individuos com transtorno depressivo maior em episodio
depressivo atual.

Hipdtese: Individuos com depressao e anedonia apresentardo maior prevaléncia de
sindrome metabolica em relagdo aos individuos sem anedonia e controle populacional.
Além disso, um pior perfil metabdlico também serd encontrado neste em individuos

com depresséo e anedonia.

4. Revisdo de literatura

4.1.Estratégias de busca:

A revisdo de literatura foi realizada principalmente no Pubmed utilizando como
filtro estudos com humanos (exceto para anedonia que também foi utilizado estudos

com animais), sem restricdo por ano e linguagem. Os descritores utilizados estdo



19

descritos abaixo juntamente com o numero de artigos encontrados de acordo com cada

descritor.
Metabolic syndrome AND depression — 1342 artigos
Metabolic syndrome AND anhedonia — 10 artigos
Metabolic syndrome AND bipolar disorder — 313 artigos

Metabolic syndrome AND biological rhythms — 477 artigos

4.2.Descricao dos achados

A sindrome metabdlica é um disturbio complexo, caracterizada por obesidade
central, hiperglicemia, hipertensdo e dislipidemia, que diretamente contribuem para o
desenvolvimento de doencas cardiovasculares. No entanto, ndo h& consenso sobre a
conceituacdo da SM, implicando em uma ampla variabilidade na sua prevaléncia entre
os diversos estudos devido aos diferentes critérios diagnosticos utilizados (Cavali Mde
et al., 2010).

A Organizacdo Mundial da Saude prop6s como critério de definicdo a presenca
obrigatoria de intoleréncia a glicose e/ou resisténcia insulinica, somado a dois ou mais
alteracOes: hipertensdo arterial (igual ou superior a 160/90 mmHg), elevados niveis de
triglicerideos e/ou baixos niveis de colesterol HDL, indice de massa corporal (IMC)
superior a 30 Kg/m? efou relacdo cintura quadril aumentada e presenca de
microalbumindria (Alberti and Zimmet, 1998). Ja a International Diabetes Federation
(IDF), propde uma lista de critérios semelhante a proposta pela OMS, porém exige a
presenca da obesidade abdominal somado a presenca de outros dois fatores de risco

(Alberti et al., 2005). Em 2001, o National Cholesterol Education Program for Adult
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Treatment Panel 111 (NCEP-II1) buscou-se uma defini¢cdo operacionalmente satisfatdria
para a SM. Dessa forma define-se a SM com a presenca de pelo menos trés dos
seguintes critérios (NCEP-ATPIII, 2001): e Obesidade abdominal por meio de
circunferéncia abdominal (Homens > 102 cm; Mulheres > 88 cm); e Triglicerideos >
150 mg/dL; « HDL Colesterol (Homens < 40 mg/dL; Mulheres < 50 mg/dL); e Presséo
arterial > 130 mmHg ou > 85 mmHg; e Glicemia de jejum > 110 mg/gL. Em 2005, ap6s
revisdo dos critérios associados a SM, foi alterado apenas o valor de referencia da
glicemia de jejum que passou a ser de 100 mg/dL em conformidade com a alteragéo
proposta pela American Diabetes Association (ADA). Os demais valores de referencia
dos componentes da SM mantiveram-se os mesmos (Eckel et al., 2005). Esta definicéo é
a conceituacdo mais adotada em pesquisas clinicas atualmente e, dessa forma, também
foi adotada nesta tese para a definigdo da SM.

A relevancia clinica da sindrome metabdlica ganha destaque em virtude da sua
alta prevaléncia e de seu impacto no aumento do risco para o diabetes tipo 2 e para as
doencas cardiovasculares (Spalding et al., 2009). Estudos epidemiolégicos tém
demonstrado que a prevaléncia da SM tem aumentado rapidamente em todo o mundo.
Estima-se que 64 milhdes de adultos norte-americanos apresentavam SM em 2000 e 68
milhGes em 2006, representando um aumento de 6% na prevaléncia (Mozumdar and
Liguori, 2011). Atualmente, estima-se que a SM atinja cerca de 25% da populagdo em
paises desenvolvidos, o que representa elevados gastos com o tratamento de suas
complicagdes, como as doencas cardiovasculares, ou até mesmo com os diferentes
medicamentos utilizados para tratar cada um de seus componentes (Eckel et al., 2005;
Salas et al., 2014). Individuos com SM apresentam grande concomitancia com doencas
cardiovasculares, apresentando um aumento da mortalidade geral em 1,5 vezes e da

morte cardiovascular em 2,5 vezes (Sociedade Brasileira de Hipertensdo et al., 2005).
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Da mesma forma, individuos com SM também apresentam um risco 5 vezes maior para
0 desenvolvimento de diabetes tipo 2 (Mansur et al., 2015).

A patofisiologia da SM, embora desconhecida, pode estar associada a mudancas
significativas no comportamento do estilo de vida, incluindo inatividade fisica, dietas
ricas em carboidratos, alcool e consumo de tabaco (Isordia-Salas et al., 2012; Mirmiran
et al., 2008), habitos comuns também em individuos com depressdo. E bem conhecido
que os distarbios do humor estdo associados a distlrbios metabdlicos tais como
obesidade, diabetes mellitus tipo 2, hipertensdo e hiperlipidemia, fatores que em
conjunto formam o diagndstico da sindrome metabdlica (Valkanova and Ebmeier, 2013;
Vancampfort et al., 2014). Em uma meta-analise com 29 estudos transversais e 11
estudos longitudinais, Pan et al. (2012) encontrou indicacbes de uma associagédo
bidirecional entre SM e depressdo. Este resultado verifica uma associagdo reciproca
entre estas doengas, indicando que tanto a SM quanto a depressdo podem ser fatores de
risco entre si (Pan et al., 2012). Recentemente, um possivel mecanismo bioldgico
comum entre depressdo e sindrome metabdlica tem sido sugerido como "sindrome do
humor metabdlico” (Mansur et al., 2015; Vogelzangs et al., 2011). Dessa forma,
sugerem que individuos com SM apresentem quadros de humor de origem metabdlica,
cujos sintomas sao atipicos e a resposta para a perda de peso, favoravel (Mansur et al.,
2015; Vogelzangs et al., 2011).

Além disso, tanto a SM quanto a depressdo, apresentam sintomas fisiol6gicos e
comportamentais comumente relacionados com a disrupcao dos ritmos bioldgicos, tais
como mudangas no apetite e ciclo sono/vigilia. Em individuos com depresséo, essas
alteracdes podem estar relacionadas ao inicio ou persisténcia da depressdo e também
contribuir para o comprometimento social e funcional (Pinho et al., 2015). A depressao,

assim como a SM, apresenta uma alta prevaléncia, sendo considerada um dos mais
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incapacitantes transtornos psiquiatricos. A prevaléncia de depressdao ao longo da vida
varia de 6,5% a 21% em individuos com mais de 18 anos (Bromet et al., 2011).
Moussavi et al. revisaram dados sobre episodios depressivos em participantes de 60
paises e observaram que a prevaléncia em 12 meses foi de 3,2% em individuos sem
doencas fisicas cronicas comérbidas e variou de 9,3% a 23,0% em individuos com
doengas cronicas (Moussavi et al., 2007). Estudos recentes observaram associagdes
entre a depressdo e o ritmo bioldgico, em que disturbios nos ritmos endogenos e
exogenos aumentam a probabilidade da ocorréncia de episodio depressivo recorrente e
estdo associadas a gravidade da doenca (Emens et al., 2009; Salgado-Delgado et al.,
2011). O ritmo bioldgico é o resultado da interagdo entre marcadores endégenos (por
exemplo, hormonios) e exdgenos, denominados de zeitgeber (“sincronizadores de
tempo”), tais como luz, temperatura e disponibilidade de alimento (Orozco-Solis and
Sassone-Corsi, 2014). A irregularidade do ritmo bioldgico na depressdo acontece a
partir de mudancas no ambiente ou condicbes de vida persistentes que
consequentemente perturbam a rotina social do individuo, provocando um
desalinhamento entre os fatores endégenos e exdgenos (Healy and Waterhouse, 1995).
Evidéncias sugerem que a desregulacdo no ritmo bioldgico pode contribuir para
o desenvolvimento da sindrome metabdlica por meio de fatores ambientais, como “jet
lag” social e o trabalho noturno (Knutsson, 2003; Sheikh-Ali and Maharaj, 2014). Um
estudo com 1.137 adultos verificou que os individuos com ritmos de atividade
circadiana regular tém menor probabilidade de desenvolver sindrome metabdlica
(Sohail et al., 2015). Outros estudos observaram que menor tempo de sono (<6 horas
por noite) e maior tempo de sono (> 8h) estdo associados a um risco aumentado de
diabetes e SM em comparacdo a individuos que dormem entre 7 e 8 horas por noite

(Hall et al., 2008; Yaggi et al., 2006). As alteracdes do sono estdo entre 0s principais
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sintomas para o diagnostico da depressdo, ocorrendo em aproximadamente 90% dos
individuos com depressdo e em cerca de 70% dos individuos com SM (Kudlow et al.,
2013; Nilsson et al., 2001).

Da mesma forma, individuos com transtorno bipolar, especialmente durante
episodios depressivos, podem apresentar maior apetite e piores habitos alimentares, o
que contribui para um pior perfil metabolico, bem como aumento do IMC (Kilbourne et
al., 2007; Lojko et al., 2015). Estudos tém demonstrado que individuos com transtorno
bipolar ttm um risco aumentado para desenvolver sobrepeso e obesidade (McElroy,
2009; Weber et al., 2011). Bai et al., (2014) encontrou aumento no IMC em individuos
com depressdo bipolar quando comparados a individuos com depresséo unipolar (Bai et
al., 2015). Os autores sugerem que ha uma desregulacdo metabdlica mais grave em
individuos com transtorno bipolar, fazendo com que aumente o IMC, e salienta para a
necessidade de um monitoramento de peso mais efetivo (Bai et al., 2015).

Embora a associacao entre depressdo e SM seja bem relatada na literatura, pouco
se sabe sobre o papel de sintomas especificos, como a anedonia, nas alteracdes
metabdlicas. O estilo de vida, como a qualidade da dieta e a préatica de atividade fisica
pode ser prejudicado na presenca de anedonia devido a falta de motivacdo e incentivo
para compensar mudancas de curto prazo ou para manter um estilo de vida saudavel.
Keranen et al., (2010 e 2009), encontrou em dois estudos que a presenca de anedonia,
independente do diagnéstico do transtorno de humor, foi associada com um aumento da
ingestdo alimentar, compulséo alimentar e obesidade (Keranen et al., 2010; Komulainen
et al., 2011). Em estudo recente, a anedonia foi associada ao ganho de peso a longo
prazo e esse efeito foi observado principalmente em individuos com escores mais altos
na escala de depressdo. Por outro lado, individuos com escores mais elevados de

depressdo, mas sem anedonia, perderam mais peso durante 0 mesmo periodo de tempo
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(Ibrahim et al., 2016). Neste sentido, é possivel que individuos com anedonia busquem
recompensa e prazer através de alimentos saborosos e de alto teor caldrico, mas pobres
em valor nutricional. Alimentos ricos em agUcares refinados e gorduras saturadas
associados a um estilo de vida sedentario pode contribuir significativamente para a
obesidade e alteracBes metabdlicas (de Oliveira et al., 2014; lbrahim et al., 2016;
Kanoski and Davidson, 2011).

Além do estilo de vida ndo saudavel observado em individuos com depressdo e
SM, algumas possiveis explicacdes etiologicas tém sido sugeridas para o aumento da
prevaléncia da sindrome metabolica em individuos em episddio depressivo. Entre elas
estdo a hiperatividade do eixo hipotdlamo-hipéfise-adrenal (HPA), inflamacgdo crénica
de baixo grau, alteracbes nos hormonios do apetite, (Kucerova et al., 2015; Martinac et
al., 2014; Santos et al., 2007; Scharnholz et al., 2014). Além disso, elevados niveis de
cortisol (hormoénio do estresse) estdo presentes tanto na depressdo quanto na SM
(Kucerova et al., 2015; Martinac et al., 2014). Hipercortisolemia é fortemente associada
a anormalidades nos niveis de glicose e no perfil lipidico com aumento do colesterol-
total, LDL-colesterol e triglicerideos, bem como diminuicdo do HDL-colesterol,
observado também em individuos com depressdao (Muhtz et al., 2009; Silarova et al.,
2015; Vogelzangs et al., 2007). Um dos efeitos tipicos dos efeitos do cortisol é a
redistribuicdo do tecido adiposo com acumulacdo na regido abdominal, que a longo
prazo pode levar a obesidade abdominal, um dos principais componentes da SM mais
fortemente associado com o diagnoéstico do transtorno de humor (McElroy, 2009; Pan et
al., 2012; Silarova et al., 2015).

Sendo assim, estudos avaliando o perfil metabolico associado a depressdo s@o
importantes, especialmente em amostras comunitarias de adultos jovens, devido a alta

prevaléncia tanto da depressdo, quanto da SM, nesta faixa etaria. Compreender a
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associacdo destas doengas, permitird avancos a nivel de diagnostico, tratamento e

monitoramento destas patologias e de suas complicagoes.

5. Metodologia:
5.1.Delineamento do estudo:

Trata-se de um estudo transversal correspondente a segunda fase de um estudo
de coorte em uma amostra populacional de jovens adultos inicialmente com idade entre
18 e 24 anos, residentes na zona urbana da cidade de Pelotas- RS, no periodo de 2007 a
2008 (Jansen et al., 2011). A segunda fase ocorreu de 2012 a 2014, em média cinco
anos apoOs a primeira fase. Na segunda fase, todos 0s jovens que participaram da
primeira fase (1560) foram convidados a participar.

5.2. Amostra: Tamanho e Selecao

Na primeira fase, a selecdo amostral foi realizada por conglomerados no periodo
de agosto de 2007 a dezembro de 2008, considerando a populagédo de 39.667 jovens e a
divisdo censitéria de 448 setores na cidade de Pelotas, de acordo com o Instituto

Brasileiro de Geografia e Estatistica (www.ibge.org.br). A fim de garantir a incluséo da

amostra necessaria, 89 setores censitarios foram sorteados sistematicamente. A selecao
dos domicilios nos setores sorteados foi realizada segundo uma amostragem sistematica,
sendo o primeiro domicilio a residéncia da esquina pré-estabelecida pelo IBGE como
inicio do setor, o intervalo de selecdo foi determinado por um pulo sistematico de dois
domicilios entre os sorteados.

Ao final da primeira fase, foram entrevistados 1560 jovens. Na segunda fase,
cinco anos apos, todos os individuos avaliados previamente no estudo populacional,

foram convidados a participar de uma nova entrevista.


http://www.ibge.org.br/
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A taxa de participacdo na segunda fase foi de 80,70% da amostra da primeira
fase, sendo avaliado um total de 1258 adultos jovens. Destes, 237 individuos se
recusaram a realizar a coleta de sangue, resultando em um total de 1.023 jovens adultos
elegiveis para o presente projeto.

5.2.1. Critérios de inclusao:

-Ter participado da primeira entrevista

-Ter completado cinco anos da primeira entrevista

-Ter aceitado a coleta de material bioldgico

5.2.2. Critérios de Exclusao
Apresentar algum problema fisico ou cognitivo que o impossibilite de participar

da segunda fase do estudo.

5.3. Variaveis e instrumentos
5.3.1. Caracterizacdo da amostra:

Todos os adultos jovens responderam a um questionario com dados
sociodemogréficos, que incluia: sexo, idade, cor da pele ou etnia, estado civil,
escolaridade e uso de medicacéo.

A avaliacdo socioeconbmica dos participantes foi realizada através da
classificacdo da Associacao Brasileira de Empresas de Pesquisa (ABEP, 2008), que se
baseia no total de bens materiais e na escolaridade do chefe da familia. Nesta

classificacdo, "A" refere-se a classe socioecondmica mais alta, e "E" a mais baixa.

5.3.2. Alcohol, Smoking and Substance Involvement Screening Test (ASSIST)
O abuso ou dependéncia de substancias foi avaliado através do “Alcohol,

Smoking and Substance Involvement Screening Test* (ASSIST) (Henrique et al., 2004;
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Humeniuk et al., 2008). O ASSIST é um instrumento com oito questdes sobre o0 uso de
nove classes de substancias psicoativas (tabaco, alcool, maconha, cocaina, estimulantes,
sedativos, inalantes, alucingenos e opidceos). As questdes abordam a frequéncia de uso
na vida e nos ultimos trés meses, problemas relacionados ao uso, preocupagdo por parte
de pessoas proximas a respeito do uso de drogas do respondente, prejuizo na execugdo
de tarefas esperadas, tentativas mal sucedidas de cessar ou reduzir o uso, sentimento de
compulsdo e uso de drogas por via injetavel. Cada resposta corresponde a um escore
que varia de 0 a 4, sendo que a soma total de 0 a 20. Considera-se a faixa de escore de 0
a 3 como indicativa de uso ocasional, de 4 a 15 como indicativa de abuso e acima de 16
como sugestiva de dependéncia (Henrique et al., 2004; Humeniuk et al., 2008).
5.3.3. Mini International Neuropsychiatric Interview — PLUS (MINI-PLUS):

Para o diagndstico do episodio depressivo atual (unipolar ou bipolar), bem como
da identificagdo da anedonia, foi aplicado o “Mini International Neuropsychiatric
Interview — PLUS” (MINI-PLUS) (Amorim et al., 1998), por psicélogos devidamente
treinados. Esta € uma entrevista clinica estruturada baseada nos critérios do DSM-1V.

5.3.4. Biological Rhythms Interview of Assessment in Neuropsychiatry
(BRIAN):

Para avaliagdo do ritmo biol6gico foi utilizada a Biological Rhythm interview of
assessment in neuropsychiatry — BRIAN (Giglio et al., 2009). Os 18 itens da escala
foram divididos em 4 éreas especificas: sono, atividades, ritmo social e padrdo
alimentar. Os escores vdo de 1 (sem dificuldade) e 4 (grave dificuldade) para
manutencdo do ritmo habitual. A pontuacdo total pode variar de 18 a 72 pontos. Quanto
maior a pontuagdo, maior a perturbacdo do ritmo bioldgico, ou seja, os individuos

apresentam maior dificuldade em manter o0 mesmo padré&o circadiano.
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4.3.5. Critério diagndstico para Sindrome Metabdlica:

O diagnostico da sindrome metabdlica foi definido com base nos critérios
modificados pelo National Cholesterol Education Program - Treatment Adult Panel 111
(NCEP / ATPIII) (Grundy et al., 2005), o mais amplamente utilizado tanto na prética
clinica quanto em pesquisas cientificas. Medidas antropométricas foram realizadas para
a avaliacdo da sindrome metabdlica, que incluem circunferéncia da cintura, altura, peso
corporal e presséo arterial. A circunferéncia da cintura foi avaliada com a aproximagéao
de 0,1 cm utilizando uma fita ineléstica entre a margem inferior e a crista iliaca no plano
horizontal. A altura de pé foi medida sem calgado com a aproximacéo de 0,1 cm. O
peso foi medido em quilogramas com a variacdo de 0,1 Kg. O indice de massa corporal
(IMC) foi calculado a partir do peso corporal em quilograma e da altura em metros de
acordo com a férmula: Kg / m? (2008). A pressdo arterial sistolica e diastdlica foi
quantificada com esfigmoman6émetro. Previamente, os individuos permaneceram
sentados durante 5 minutos antes de obter as medic¢Ges. Foram realizadas pelo menos
duas medidas de pressdo arterial, espagadas entre 1 e 2 minutos. Afericdes adicionais
foram realizadas se as duas primeiras fossem completamente diferentes. A pressao

arterial média foi considerada (Mancia et al., 2007).

5.4.Coleta, processamento e armazenamento do material biol6gico
Apoés as medidas antropométricas e entrevista clinica, foi realizada uma coleta
de 10 mL de sangue de cada individuo por venipuntura em um tubo de vacuo livre de
anticoagulante. O sangue foi imediatamente centrifugado a 3,500 xg durante 15 min, e 0
soro foi mantido congelado a -80°C até a analise. Foram utilizadas as técnicas de
dosagens dos niveis séricos de glicose, colesterol total, colesterol HDL, colesterol LDL

e triglicérides, de acordo com as diretrizes dos fabricantes de kits comerciais da marca
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Katal Biotecnologica® (MG). Os niveis séricos de glicose, colesterol total, colesterol
HDL, colesterol LDL e triglicéridos foram expressos em mg/dL. Além disso, foi
calculado o indice de risco Castelli 1 (colesterol total / HDL) e o indice de risco Castelli

2 (colesterol LDL / HDL).

5.5. Andlises de dados

A andlise dos dados serd realizada no programa SPSS 22.0, para Windows e no
programa GraphPad Prism 6.0. As caracteristicas sociodemogréficas e clinicas seréo
comparadas utilizando os testes ¥2 para varidveis categoricas e teste T ou analise de
variancia (ANOVA) para varidveis continuas. A apresentacdo das medidas de posicao e
dispersdo da amostra serd realizada de acordo com a distribuicdo das varidveis
metabdlicas e do ritmo bioldgico. Se a distribuicdo for normal os dados serdo
apresentados por média e desvio padrdo e a anélise sera processada atraves do teste t,
ANOVA e correlacdo de Pearson. Caso contrério, variaveis metabolicas e ritmo
bioldgico serdo apresentados por medianas e intervalos interquartis, enquanto os testes
de associacOes serdo realizados através dos testes Wilcoxon rank-sum, Kruskal-Wallis e

correlagdo de Spearman.

5.6. Aspectos éticos
Todos os adultos jovens que participaram da primeira fase foram convidados a
realizar uma nova entrevista. Os sujeitos que aceitaram participar da segunda fase foram
informados sobre 0s objetivos da pesquisa e assinaram um termo de consentimento livre
e esclarecido. Os entrevistados com transtorno psiquiatrico foram encaminhados para

tratamento na Clinica de Pesquisa e Extensdo em Saude Mental da Universidade
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Catdlica de Pelotas (UCPel). Este estudo foi aprovado pelo Comité de Etica em

Pesquisa da UCPel sob o nimero de protocolo 2008/118.

5.7. Cronograma

Ano 1 Ano 2 Ano 3 Ano 4

I’semestre|2 semestre|1°semestre|2 semestre |1’ semestre|2 semestre |1’ semestre |2 semestre

Revisdo de
literatura

Coleta de dados e
material biolégico

Qualificacao

Dosagens
bioquimicas do
material biolégico

Redacéo Artigo 1

Redacdo Artigo 2

Redacdo Artigo 3

Redacéo Tese

Defesa Tese




5.8. Orcamento
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Este projeto foi financiado pelo Conselho Nacional de Desenvolvimento

Cientifico e Tecnologico (CNPq), com excec¢do dos marcadores bioquimicos para o

diagndstico da sindrome metabdlica.

Produto Valor unitario Quantidade Valor total
(R9)

Material de consumo

Glicose 114,24 1 114,24
Colesterol total 94,08 3 282,24
Colesterol- HDL 33,60 3 100,80
Colesterol-LDL 50,50 3 151,50
Triglicerideos 203,28 1 203,28
Total - - 852,74
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ABSTRACT

The purpose of this study was to assess the disruption in biological rhythms and
metabolic syndrome (MetS) in individuals with depressive episode. This was a Cross-
sectional, population-based study with a representative sample of 905 young adults.
Current depressive episode were confirmed by a psychologist using the Mini
International Neuropsychiatric Interview (MINI) — Plus. Self-reported biological rhythms
were assessed using the Biological Rhythms Interview of Assessment in Neuropsychiatry
(BRIAN). MetS was defined using modified NCEP / ATPIII criteria. Significant main
effects of current depressive episode (p<0.001, N*=0.163) and MetS (»=0.001, n’=0.011)
were observed on total BRIAN score. There was a significant interaction between
depression and MetS in total biological rhythm scores (p=0.002, n*= 0.011) as well as
sleep (p=0.001, n*= 0.016) and social domains (p<0.001, n? =0.014). In the depressive
group, subjects with MetS had a higher disruption in total BRIAN scores (p=0.010), sleep
domain (p=0.004), social domain (p=0.005) and in the eating pattern domain approached
the level of significance (p=0.098), when compared to subjects with no MetS. The results
of the present study showed that self-reported disruptions in biological rhythms are
associated with key components of the MetS in community adults with current depressive
episode. The understanding of the complex interactions between biological rhythms,
MetS and depression are important in the development of preventive and therapeutic
strategies.

Keywords: Depression; biological rhythm; metabolic syndrome.
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1. Introduction

Depression is one of the most disabling illnesses among all of the psychiatric
disorders and is a significant public health concern in developing countries. Lifetime
prevalence rates range from 6.5% to 21.0% in individuals over 18 years (Bromet et al.,
2011). Moussavi et al. reviewed data on depressive episodes in participants from 60
countries and showed that the 12-month prevalence was 3.2% in individuals with no
comorbid physical disease and 9.3% to 23.0% in individuals with chronic medical
conditions (Moussavi et al., 2007). Physiological and behavioral symptoms of depression
are commonly related to biological rhythm disruptions, such as changes in appetite and
sleep/wake cycle. These changes may be associated with the onset or persistence of
depression and also contribute to social and functional impairment (Pinho et al., 2015).

Almost all organisms have an endogenous rhythm pattern that cycles on a daily
(approximately 24 hour) basis to adapt to the 24 h light-dark cycle (Orozco-Solis and
Sassone-Corsi, 2014). The endogenous clock (e.g. hormones) interacts and synchronizes
to the exogenous stimuli such as light, temperature, and food. The exogenous biological
rhythm is controlled by synchronizing internal cycles with external stimuli. These stimuli
are called zeitgebers - from the German meaning “time givers”. Zeitgebers help to reset
the biological clock to a 24-hour day. Disruptions in endogenous and exogenous rhythms
increase the likelihood of recurrent depressive episode and are associated with the
severity of illness (Emens et al., 2009; Salgado-Delgado et al., 2011).

It is well known that mood disorders are associated with metabolic disturbances
such as obesity, diabetes mellitus type 2, hypertension and hyperlipidemia, independent
of drug effects (Valkanova and Ebmeier, 2013; Vancampfort et al., 2014). Metabolic
syndrome (MetS) is a collection of cardiometabolic risk factors that includes obesity,

insulin resistance, hypertension, and dyslipidemia. It is estimated that around 20%-25%
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of the world’s adult population have MetS (Eckel et al., 2005) and this prevalence can
increase to 42% in subjects with depression (Pan et al., 2012). Recently, a common
biological mechanism underlying depression and metabolic syndrome has been suggested
as “metabolic mood syndrome” (Mansur et al., 2015; Vogelzangs et al., 2011).

Evidence suggests that circadian disruption may contribute to the development of
metabolic syndrome through extrinsic factors, such as social jet lag and night shift work
(Knutsson, 2003; Sheikh-Ali and Maharaj, 2014). A study of 1137 older adults found that
subjects with regular circadian activity rhythms measured by telemetric actigraphy are
less likely to suffer from metabolic syndrome (Sohail et al., 2015). A recent review paper
proposed that disturbed circadian rhythms plays a central role in metabolic comorbidity
in psychiatric disorders, because the circadian system controls important brain systems
that regulate metabolic functions and psychiatric diseases, such as depression (Barandas
et al., 2015). Our hypothesis is that biological rhythm disruption contributes to the
development of the metabolic syndrome in subjects with depression.

To the best of our knowledge, studies that assessed the association between
metabolic syndrome, depression, and biological rhythms have yet to be developed. Thus,
the aim of this study was to assess the association between metabolic syndrome and
biological rhythms in a well-characterized community sample of individuals with current

depressive episode.
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2. Methods
2.1. Sample

This is a cross-sectional study corresponding to the second phase of a population-
based cohort study of young adults aged 18-24 years. Sample selection was performed by
clusters, considering the census division of the city (Pelotas) in 2010 (IBGE—Instituto

Brasileiro de Geografia e Estatistica; http://www.ibge.gov.br). In order to assure the

necessary sample size, 89 census-based sectors were randomly selected. The home
selection in the sectors was performed according to a systematic sampling. Details of this
large cohort study are available elsewhere (Jansen et al., 2011). Originally, 1560 young
adults were recruited in 2007-2008. The second phase took place in 2012-2014,
approximately five years after the first phase. All young adults who participated in the
first phase were invited to participate in the second phase.

The participation rate in the second phase was 80.70% from the first cohort
sample, for a total of 1260 young adults. Among these, 237 individuals declined blood
collection, 118 participants had a diagnosis of some anxiety disorder and bipolar disorder
and were excluded from the analysis, resulting in a total of 905 subjects eligible for this
study.

All participants agreed to participate in the study by providing their free and
informed consent. This study was approved by the Research Ethics Committee of the

Universidade Catolica de Pelotas (UCPel) under protocol number 2008/118.

2.2 Instruments
The socioeconomic evaluation of the participants was performed using the

Brazilian Association of Research Companies (ABEP, 2008). This classification is based


http://www.ibge.gov.br/
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on the total of material goods and the householder's schooling: “A” refers to the highest
socioeconomic level, and “E” being the lowest.

The Mini International Neuropsychiatric Interview — PLUS (MINI-PLUS) was
administered to all participants by well-trained psychologists for the diagnosis (Amorim
et al., 1998). The MINI-PLUS is a semi-structured clinical interview based on DSM-IV
criteria. For the purpose of this study, we selected individuals with a current depressive
episode. Substance abuse or dependence was assessed with the Alcohol, Smoking and
Substance Involvement Screening Test (ASSIST), and a cut-off of 4 points for substance
abuse/dependence (Henrique et al., 2004; Humeniuk et al., 2008). In addition, the
individuals were asked about any psychotropic drug use.

Biological rhythms were assessed using the Biological Rhythms Interview of
Assessment in Neuropsychiatry — BRIAN (Giglio et al., 2009). The BRIAN assesses the
frequency of problems related to the maintenance of circadian rhythm regularity. It is an
18-item interviewer-administered instrument which allows us to investigate the main
areas related to circadian rhythm disturbance (sleep, social, activities, and eating pattern).
The score of each item ranges from 1 (no difficulties in maintaining the habitual rhythm)
to 4 (severe difficulties in maintaining the habitual rhythm). The total scores may range
from 18 to 72 and the higher the score, the greater the biological rhythm disturbance, that
is, the individuals have more difficulty in maintaining the same circadian pattern. Sleep
domain ranges from 5 to 20, social domain ranges from 4 to 15, activity domain ranges
from 4 to 16 and eating pattern domain ranges from 5 to 20.

Anthropometric measurements were taken for the evaluation of metabolic
syndrome. Waist circumference (WC) was assessed to the nearest 0.1 cm using an
inelastic measuring tape midway between the lower rips margin and the iliac crest in the

horizontal plane. Height was measured without shoes to the nearest 0.1 cm. Weight was
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measured in kilograms to the nearest 0.1 Kg. Body Mass Index (or BMI) was calculated
as the weight (in kilograms) and height (in meters), according to the formula: Kg/m?
(WHO, 2008). Systolic and diastolic blood pressures were measured using a
sphygmomanometer. Previously, individuals remained seated for 5 minutes prior to
obtaining the measurements. At least two blood pressure measurements were performed,
spaced 1-2 min apart, and additional measurements if the first two were quite different.
The average blood pressure was considered (Mansia et al., 2007). In addition, 10
milliliters of blood were withdrawn from each subject by venipuncture into a free-
anticoagulant vacuum tube. The blood was immediately centrifuged at 3.500xg for 15
min, and serum was kept frozen at -80 °C until analysis. Techniques for measurements of
serum levels of glucose, total cholesterol, HDL cholesterol, LDL cholesterol, and
triglycerides were used in accordance with guidelines of the manufacturers of commercial
Kits, Katal Biotecnologica® (MG, Brazil). Serum levels of glucose, total cholesterol,
HDL cholesterol, LDL cholesterol, and triglycerides were expressed in mg/dL.

The diagnosis of metabolic syndrome was defined using the National Cholesterol
Education Program — Treatment Adult Panel Il (NCEP/ATPIII) modified criteria
(Grundy et al., 2005). When a subject has three of the five listed criteria, a diagnosis of
the metabolic syndrome can be made. The criteria listed include: 1) glucose intolerance
presenting higher fasting glucose or equal to 100 mg/dL; 2) increased waist
circumference or abdominal obesity (> 102 cm for men and > 88 cm for women); 3)
raised triglyceride levels > 150 mg/dL; 4) reduced HDL-C < 40 mg/dL for men and < 50
mg/dL for women; and 5) elevated blood pressure (systolic blood pressure> 130 mmHg
and/or diastolic blood pressure > 85 mmHg). Consequently, we computed Castelli risk

index 1, i.e. total/HDL cholesterol, and Castelli risk index 2, i.e. LDL/HDL cholesterol.
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2.3. Data analysis

Data were submitted to statistical analysis using SPSS version 22.0 for Windows
(SPSS Inc.; Chicago IL, USA). Descriptive data were expressed as mean and standard
deviation (SD). Demographic and clinical characteristics were analyzed using chi-square,
one-way ANOVA where applicable. The biological rhythm scores were normally
distributed. The comparison between the BRIAN scores and the diagnose group was
performed by ANOVA, followed by Bonferroni post hoc test. The independent main
effects of depression and metabolic syndrome, as well as the interaction of depression
and metabolic syndrome with biological rhythms were analyzed using two-way analysis
of covariance (ANCOVA), and adjustments were made for all variables associated with
current depression, metabolic syndrome and biological rhythms, simultaneously. All p-

values <0.05 were considered statistically significant.
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3. Results

The total sample comprised 905 young adults, with 110 (12.2%) diagnosed with a
current depressive episode and 223 (24.6%) with MetS. The demographic characteristics
of the sample are shown in Table 1. With regard to metabolic characteristics, individuals
with depression episode and metabolic syndrome presented higher mean BMI (p<0.001),
abdominal circumference (p<0.001), higher levels of glucose (p<0.001), total cholesterol
(p=0.007), LDL-cholesterol (p<0.001), triglycerides (p<0.001), blood pressure (p<0.001)
and lower levels of HDL-cholesterol (p<0.001). Furthermore, Castelli risks 1 and 2 were
significantly higher in individuals with current depression episode and MetS (p<0.001).
For biological rhythms, the subjects with current depressive episode and MetS presented
higher disruption in total BRIAN score (p<0.001), as well as in sleep domain (p<0.001),
social domain (p<0.001), activity domain (p<0.001), and eating pattern domain (p<0.001)
(Table 1).

Figure 1 shows the differences in biological rhythm domains, according to the
current depressive episode and metabolic syndrome diagnoses. The Bonferroni post hoc
test for multiple comparisons revealed that the subjects with current depressive episode,
the biological rhythm disruption was higher than in those with MetS, compared to those
with no MetS, in total BRIAN score (p=0.010), sleep domain (p=0.004), social domain
(p=0.005) and in the eating pattern domain approached the level of significance
(p=0.098). No changes were observed in total BRIAN score and domains in subjects with
no depressive episode, regardless of metabolic syndrome.

In Table 2, an adjusted two-way ANCOVA was performed. Adjustments were
made for sex ethnicity, alcohol, tobacco, drug abuse/dependence and psychotropic
medication use. Metabolic syndrome may contribute to the disruption of biological

rhythms, but that effect depends on depression. We found significant main effects on
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subjects with current depressive episode presenting higher BRIAN scores (F (1,903) =
174.646, p<0.001, n?=0.163), as well as higher sleep (F (1,903)= 109.58 p<0.001,
n?=0.109), social (F (1,903)= 117.22 p<0.001, n?=0.116), activity (F (1, 903)=162.59,
p<0.001, n?=0.154) and eating patterns domains (F (1,903)= 49.02, p<0.001. n°=0.052)
when compared to non-depressed subjects. Subjects with MetS showed a significantly
higher BRIAN scores (F (1,903) = 10.23, p=0.001, n?=0.011), as well as sleep (F (1,903)
= 8.83, p=0.001, n’*= 0.010), social ((F (1,903) = 6.36, p=0.012, n’= 0.007) and eating
pattern domains (F (1,903) = 9.52, p=0.002, n?=0.011) when compared to subjects with
no MetS. The interaction between current depressive episode and MetS was also
significant in total BRIAN scores (F (1,903) = 9.50 p=0.002, n°= 0.011), sleep (F (1,903)

= 14.42, p=0.001, n*= 0.016) and social domain (F (1,903) = 12.25 p<0.001, n? =0.014).

4. Discussion

In this study, we investigated the association between current depressive episode,
MetS and self-reported biological rhythms in a large community-based sample of young
adults. The main finding of this study was a significant association between a current
depressive episode and MetS diagnosis of biological rhythms, and the sleep and social
domain. To our knowledge, this is the first study to consider this association.

Previous studies have found that 42% of individuals with MetS also met criteria
for depression (Pan et al., 2012; Vancampfort et al., 2013), which is similar to our finding
that 38.2% of individuals with depression had MetS. A meta-analysis found that the
association between depression and metabolic syndrome is likely to be bidirectional,
suggesting that both MetS and depression features may represent risk factors among
themselves (Pan et al., 2012). We believe that biological rhythms are affected by Mets

and depression that may lead to a bidirectional vicious cycle and contribute to
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augmentation and progression of metabolic disease (Augusto Duarte Faria, 2015; Bielen
et al., 2016; McClung, 2013). However, it is important to keep in mind that the cross-
sectional nature of our study did not allow us to determine the direction of these
associations.

It is well known that sleep deprivation is associated with obesity. This association
may be under the influence of two opposing hormones in appetite regulation, ghrelin and
leptin (Spiegel et al., 2004a; Spiegel et al., 2004b). Other studies found that short (<6
hours per night) and long habitual sleep time (> 8h) are associated with an increased risk
of developing diabetes and MetS compared with individuals sleeping 7-8h/night (Hall et
al., 2008; Yaggi et al., 2006). In the present study, depressed individuals with MetS
displayed greater disruption in the sleep and social patterns compared to depressed
subjects with no MetS.

Sleep disturbances are among the most consistently replicated alterations in
subjects with depression, which is considered the main symptom for the diagnosis
(Kudlow et al., 2013). Some evidence revealed that the sleep disturbance may escalate
just before an episode (Kanady et al., 2015). Notably, sleep disturbance occurs in more
than 90% of patients with acute depression and in approximately 70% of individuals with
MetS (Kudlow et al., 2013; Nilsson et al., 2001).

Some possible neurobiological mechanisms involved in the association between
depression and Mets have been proposed recently. Depression and MetS share
pathophysiological pathways such as disturbances in the hypothalamic-pituitary-adrenal
axis (HPA), low-grade chronic inflammation and changes in appetite hormones and sleep
abnormalities (Kucerova et al., 2015; Martinac et al., 2014; Santos et al., 2007,
Scharnholz et al., 2014). Moreover, higher levels of cortisol (stress hormone) are present

in depression and metabolic syndrome (Kucerova et al., 2015; Martinac et al., 2014).
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Recently, Barandas et al., 2015, highlighted in a review article that the disturbed
biological rhythms may elevate the risk of both metabolic and psychiatric disorders,
including depression, by coordinating key systems and physiological processes, such as
the reward system, the stress response, and energy utilization (Barandas et al., 2015).

For the eating pattern, studies that investigated energy regulation and circadian
rhythms have shown that food consumption at inappropriate times leads to weight gain
and may contribute to metabolic syndrome and depression (Garaulet and Gomez-Abellan,
2014; Lang et al., 2015). We found that depressed subjects with metabolic syndrome
showed a higher disruption in the eating pattern. It is well established in the literature that
there is an association between MetS and food consumption. In our study, we did not
address diet quality but rather rhythms of certain eating behaviors, such as meal patterns,
meal frequency meal skipping and stimulant intake (e.g. coffee). A recent study of Saneei
et al. 2016 with 3363 subjects found that a healthy lifestyle, which also includes healthy
eating habits, was associated with lower odds of anxiety and depression when compared
to a non-healthy lifestyle (Saneei et al., 2016). In addition, a greater disruption in eating
patterns in subjects with a current depressive episode and metabolic syndrome, compared
to subjects presenting depressive episode alone, was observed in our sample.

Another finding of the present study was that individuals with depressive episode
reported a greater disruption in the circadian activity rhythms when compared to non-
depressed subjects, regardless of a MetS diagnosis. Similarly, a recent study showed that
the association between circadian misalignment and MetS was independent of physical
activity patterns(Sohail et al., 2015). While this result may be counterintuitive, there is
the possibility that our population-based sample that included young adults may account

in part for this lack of association between MetS and circadian activity rhythms.
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Moreover, metabolic syndrome is more prevalent in older subjects, and regular physical
activity is an important protective factor in this age.

The present study has important limitations and strengths. First, the cross-
sectional design did not enable us to make causal inferences between biological rhythms,
MetS, and current depression episode. Second, we did not objectively evaluate lifestyle
indicators, such as dietary intake and physical activity, neither the systems closely related
to the circadian clock, such as stress axis. In addition, the BRIAN questionnaire is a self-
reported tool that has not yet been validated against objective measures of circadian
rhythms, including dim light melatonin onset or actigraphy. Strengths of our study
include a large sample size and a community-based sample of young adults.

In conclusion, we found a strong association between MetS and biological
disruption in individuals with current depressive episode. Longitudinal studies are needed
to determine the direction of causality underlying these associations. Another important
area for future studies is the investigation of potential common molecular pathways, such
as oxidative stress markers, which have been implicated in MetS, depression and
biological rhythms (Cudney et al., 2014; Mazereeuw et al., 2015). Our study highlighted
the importance of understanding the complex interactions that exist between biological
rhythms, MetS, and depression in the development of preventive and therapeutic

interventions.
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Table 1. Demographic and clinical characteristics of subjects according to current depressive episode and

metabolic syndrome diagnosis.

Variables Total sample  -Dep -MetS -Dep+MetS  +Dep- MetS +Dep+MetS E;ifze;:t vallaue

Female, Gender® 518 (57.2) 329 (53.6) 98 (54.1) 59 (86.8) 32 (76.2) 0.195 <0.001
Caucasian, Ethnicity? 282 (31.2) 171 (27.9) 62 (34.3) 26 (38.2) 23 (54.8) 0.135 0.001
Age (years) b 25.81 +2.18 25.76+2.16 25.92+2.14 25.96+2.31 25.86+2.13 0.010 0.790
Socioeconomic status® 0.195 <0.001

Upper 537 (59.3) 387 (63.0) 113 (62.4) 22 (32.4) 15 (35.7)

Middle or lower 368 (40.7) 227 (37.0) 68 (37.6) 46 (67.6) 27 (64.3)
Tobacco use? 210 (23.2) 132 (21.5) 38 (21.0) 27 (39.7) 13 (31.0) 0.121  0.004
Alcohol use? 198 (21.9) 124 (20.2) 37 (20.4) 27 (39.7) 10 (23.8) 0.124  0.003
Psychoactive drugs® 90 (9.9) 56 (9.1) 12 (6.6) 12 (17.6) 10 (23.8) 0.135 <0.001
Psychotropic medication® 209 (23.1) 107 (17.4) 30 (16.6) 46 (67.6) 26 (61.9) 0.395 0.001
BMI (kg/m?)b 26.28 +5.29 25.17+4.61 29.29+5.75 25.52+4.94 30.16+5.63 0.149 <0.001
Abdominal circumference (cm)®  85.16 +14.38 82.34+13.03  91.39+12.56  82.33+13.39 94.79+14.97 0.124 <0.001
Glucose (mg/dL) b 87.27 £20.92 84.67+14.51  90.13£20.21  94.27+£35.77 114.35+49.06  0.189 <0.001
Total cholesterol (mg/dL) b 198.83 £52.74  185.53+47.91 237.43+45.53 199.99+54.95 250.91+54.87 0.186 <0.001
HDL-cholesterol (mg/dL) b 43.81 +14.23 4491+15.11  43.43+11.08  37.19+11.61 35.89+8.34 0.132 <0.001
LDL-cholesterol (mg/dL) b 128.34 +49.34  118.99+47.23 155.28+46.12 127.62+46.96 167.04+48.39 0.107 <0.001
Triglycerides (mg/dL)" 132.794#71.15 118.49+59.67 178.58+81.68 116.13+54.43 182.27+#103.35 0.135 <0.001
Blood pressure (mmHg) °

Systolic 126.47 £19.12  124.41+18.58 127.83+20.88 123.24+16.44  136.59+17.47 0.067 <0.001

Diastolic 78.06 £12.78 76.35+11.65 78.62+14.85 77.57+12.31 85.46+13.42 0.241 <0.001
Castelli risk index 1° 4.87 £1.87 4.46+1.61 5.45+1.72 6.25+2.52 7.39£2.52 0.180 <0.001
Castelli risk index 2° 3.19 £1.59 2.91+1.45 3.64+1.56 3.96+1.81 4.93+1.94 0.100 <0.001
BRIAN score” 32.92 +7.84 25.59+6.54 25.62+6.61 35.39+9.53 40.03+£11.18 0.214 <0.001
Social domain® 5.39+1.84 5.18+1.54 5.00+1.43 6.76+2.46 7.88+3.02 0.142 <0.001
Sleep domain® 8.37+£3.31 7.97£2.95 7.69£2.91 10.98+3.71 13.04+3.67 0.155 <0.001
Activity domain® 6.43+2.21 6.04+1.62 6.05+1.54 9.18+3.62 9.38+£3.61 0.220 <0.001
Eating patternb 6.79x2.77 6.39+2.52 6.87+2.85 8.46+2.82 9.72+43.11 0.190 <0.001
TOTAL 905 (100.0) 614 (67.8) 181 (20.0) 68 (7.5) 42 (4.6)

~ *Analysis for x2 test, represented by n (%) and effect size by Eta square; ® Analysis for ANOVA, represented by mean +standard deviation
and effect size by % Legend: -Dep-MetS= no current depressive episode and metabolic syndrome; -Dep+MetS= no current depressive
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episode and with metabolic syndrome; +Dep-MetS= with current depressive episode and without metabolic syndrome; +Dep+MetS= with
current depressive episode and metabolic syndrome; HDL-cholesterol = High-density lipoprotein cholesterol; LDL-cholesterol = Low-
density lipoprotein cholesterol; BMI = Body Mass Index; BRIAN = Biological Rhythm Interview of Assessment in Neuropsychiatry.

Table 2. Two-way analysis of covariance: biological rhythms, depression and metabolic syndrome.

Main effects of MDD Main effects of MetS MDD X MetS
(df=1) (df=1) interaction (df=1)
F p-value F p-value F p-value
BRIAN score 174.65 <0.001 10.23 0.001 9.50 0.002
Sleep domain 109.58 <0.001 8.83 0.003 14.42 <0.001
Social domain 117.22 <0.001 6.36 0.012 12.25 <0.001
Activity domain 162.59 <0.001 0.35 0.554 0.20 0.658
Eating pattern 49.02 <0.001 9.59 0.002 1.74 0.188

Adjusted variables: sex, ethnicity, tobacco, alcohol, drug abuse/dependence and psychotropic medication use.
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Figure 1: Differences in biological rhythms domains (A) Total BRIAN score (B) Sleep
domain (C) Social domain (D) Activity domain (E) Eating pattern domain according to
current depressive episode and metabolic syndrome diagnosis. Legend: +Dep+MetS= with
current depressive episode and metabolic syndrome (n=42); +Dep-MetS= with current
depressive episode and without metabolic syndrome (n=68); -Dep+MetS= no current
depressive episode and with metabolic syndrome (n=181); -Dep-MetS= no current
depressive episode and metabolic syndrome (n=614). Values are presented as mean *
SEM. *p<0.05 is considered statistically significant as evaluated by one-way ANOVA
followed by Bonferroni post hoc test.
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ABSTRACT

Objective: To assess the differences in the prevalence of the metabolic syndrome (MetS)
and metabolic parameters among young adults with bipolar disorder (BD) and major
depressive disorder (MDD) in current depressive episode.

Methods: This is a cross-sectional study with young adults aged 24 to 30 years old.
Depressive episode (bipolar or unipolar) was assessed using the Mini International
Neuropsychiatric Interview — Plus version (MINI Plus). The MetS was assessed using the
National Cholesterol Education Program Adult Treatment Panel III (NCEP/ATP III).
Results: The sample included 972 subjects with a mean age of 25.81 (£2.17) years.
Individuals with BD and MDD showed high prevalence of MetS compared with the
population sample (BD = 46.9%, MDD = 35.1%, population = 22.1%, p<0.001). Higher
levels of glucose, total-cholesterol, LDL-cholesterol, Body mass index, low levels of HDL-
cholesterol, and higher prevalence of abdominal obesity were observed in BD and MDD
individuals with current depressive episode compared with population. Moreover, there
was a significant difference on BMI between subjects with BD and MDD (p=0.016).
Conclusion: Metabolic parameters are associated with the presence of depressive

symptoms, independently of the diagnosis.

Keywords: metabolic syndrome; mood disorders; major depressive disorder; bipolar

disorder
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INTRODUCTION:

Metabolic syndrome (MetS) is a complex disease with a high and increasing
prevalence worldwide. It is a collection of interrelated disorders, namely obesity,
dyslipidemia, hyperglycemia, and hypertension (Mozumdar and Liguori, 2011).
Epidemiological studies reported that between 20% and 25% of the adult population in
most countries have MetS (Eckel et al.,, 2005). Amongst individuals with mood
disorders (euthymia and episodes of mania or depression), the prevalence is even higher
and may reach 44% of individuals with major depressive disorder (MDD) and 37.3% of
those with bipolar disorder (BD) (Mclntyre et al., 2010; Pan et al., 2012; Vancampfort
et al., 2013). In these cases MetS has been associated with a more severe clinical
presentation of BD and MDD, with greater functional disability and higher mortality
rates (Mclntyre et al., 2006; Vancampfort et al., 2015b). The high co-occurrence rate of
depression and MetS suggests a possible pathophysiological overlap (Pan et al., 2012).

Different mechanisms have been proposed to explain the association between
mood disorders and MetS. They include endocrine disorders, such as dysregulation of
the hypothalamic-pituitary-adrenal axis (HPA), side effects of psychiatric drugs, often
associated with weight gain and the development of metabolic disorders, and even the
adoption of unhealthy lifestyles (De Hert et al., 2012; Jin et al., 2002; Stetler and Miller,
2011). Individuals with MDD or BD, especially during depressive episodes, are prone to
have a sedentary lifestyle, a diet rich in calories and weight gain, increasing the risk of
cardiovascular disease and metabolic syndrome (Kilbourne et al., 2007; Teychenne et
al., 2010).

Biochemical alterations of the metabolic syndrome are also detected in
depression and BD and include decreased high-density lipoprotein (HDL) cholesterol
and increased glucose levels. Vargas et al. found that Castelli risk indexes 1 (total/ HDL
cholesterol) and 2 (low-density lipoprotein (LDL)/HDL cholesterol) were significantly
higher in MDD patients than in BD patients compared to controls (Vargas et al., 2014).
It has been reported that the metabolism of individuals with a current depressive episode
of mood disorder is altered, when compared to controls (Moreira et al., 2016a).
However, the differences in MetS components between individuals with major
depression and bipolar depression have been less studied. A prior study found higher
triglycerides levels in BD patients than in those with unipolar depression. It also
reported that total cholesterol levels were significantly higher in patients with both

unipolar and bipolar depression, compared to the control group, with no significant
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differences between unipolar and bipolar depression (Wysokinski et al., 2015).
Nonetheless, studies on MetS and its individual components focusing on depressive
episodes are still limited in number. Most studies conducted with BD individuals have a
control group that includes subjects with schizophrenia or drug-free patients and are not
intended to compare individuals with depression (Silarova et al., 2015; Vancampfort et
al., 2013; Wysokinski et al., 2015).

Thus, the present study aimed to assess the differences in the prevalence of the
metabolic syndrome (MetS) and its components in young adults with bipolar disorder

(BD) and major depressive disorder (MDD) in a current depressive episode.

METHODS

This was a cross-sectional study corresponding to the second phase of a cohort
study with a population-based sample of young adults, between the ages of 18 and 24
years. Full details of the original study have been published (Jansen et al., 2011) (Jansen
etal., 2011). Initially, 1.560 young adults were recruited from 2007 to 2008. The second
phase occurred from 2012 to 2014. All young adults who participated in the first phase
were invited to participate in the second one.

Individuals who accepted to participate in the second phase were informed about
the research objectives and signed an informed consent. Respondents who had any
psychiatric disorder were referred for treatment at the Clinic of Research and Extension
in Mental Health of the Universidade Catdlica de Pelotas (UCPel). This study was
approved by the Research Ethics Committee of UCPel under protocol number
2008/118. The participation rate in the second phase was 80.70% from the baseline
sample. The total sample consisted of 1.258 young adults. Of these, 237 individuals
declined to perform blood collection, resulting in a total of 1.023 young adults eligible
for this study. In addition, we excluded individuals with (hypo) manic episodes (n=9)
and euthymia (n=42), totaling 972.

The socio-economic status was assessed using the classification proposed by the
Brazilian Association of Research Companies (ABEP, 2008). This classification is
based on the total of material goods and the householder's schooling. In this, “A” refers
to the highest socio-economic class and “E” to the lowest one. Substance abuse or
dependence was assessed with the Alcohol, Smoking and Substance Involvement
Screening Test (ASSIST). The score of 4 has become the established cutoff point for

substance abuse/dependence (Henrique et al., 2004; Humeniuk et al., 2008). In addition,
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the subjects were asked about the use of psychopharmacological medication. The Mini
International Neuropsychiatric Interview — PLUS (MINI-PLUS) (Amorim et al., 1998),
a structured diagnostic interview compatible with  DSM-IV criteria, was administered
by well-trained psychologists to diagnose bipolar or unipolar episode.

Anthropometric measurements were taken for the evaluation of MetS only in the
second phase. Waist circumference (WC) was measured to the nearest 0.1 cm, using an
inelastic tape midway between the lowest rib margin and iliac crest in the horizontal
plane. Height was measured without shoes to the nearest 0.1 cm. Weight was measured
in kilograms to the nearest 0.1 Kg. Body mass index (BMI) was calculated based on the
following formula: BMI = Kg/m? (2008). Arterial blood pressure was measured using a
sphygmomanometer. Previously, individuals remained seated for 5 min before the
measurements. At least two blood pressure measurements were taken, spaced 1-2 min
apart, and additional measurements if the first two were quite different. The average of
the blood pressure measurements was considered (Mancia et al., 2007). Ten milliliters
of blood were withdrawn from each subject by venipuncture into a free-anticoagulant
vacuum tube. The serum samples were obtained by centrifugation of blood at 3500 rpm
for 15 min and were kept frozen at —80°C until analysis. Techniques for measurements
of serum levels of glucose, total cholesterol, HDL cholesterol, LDL cholesterol and
triglycerides were performed only in the second phase, using commercially available
kits (Katal Biotecnologica®, MG, Brazil). The assays were performed according to the
manufacturer’s instructions. Serum levels of glucose, total cholesterol, HDL cholesterol,
LDL cholesterol, and triglycerides were expressed in mg/dL. Moreover, Castelli risk
index 1, (total/HDL cholesterol) and Castelli risk index 2 (LDL/HDL cholesterol) were
quantified. MetS was defined according to the National Cholesterol Education Program
(NCEP) - Adult Treatment Panel I11 modified criteria (Grundy et al., 2005), most widely

used in clinical practice and research.

The statistical analysis was performed with the Statistical Package for the Social
Sciences (SPSS), version 21.0. Sociodemographic and clinical characteristics of BD,
MDD, and populational control group were compared using 2 tests for categorical
variables and analysis of variance (ANOVA) for continuous variables. Comparisons
between metabolic components in depressive episode (bipolar and unipolar) and
populational control group were carried out using ANOVA, followed by Bonferroni
post hoc test. We performed adjusted analysis by linear regression to control for
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possible confounding factors, based on a conceptual model with three hierarchical
levels: the first level included demographic variables (gender, ethnicity and age); the
second level, socioeconomic index variables; and the third level, morbidities and
lifestyle variables (abuse / dependence alcohol, abuse / dependence on tobacco and
medication). Variables were allowed to stay in the model at p<0.2. Results with p

values <0.05 were considered statistically significant.

RESULTS

The first phase of the study included 1560 young adults (56.4% women and 44.6
% men) with a mean age of 20.05 £2.09 years. Among individuals with BD, 34.4%
were experiencing a current depressive episode, while among individuals with MDD,
32.5% were depressive in the first phase. For the purpose of the present study, only the
assessment in the second phase was considered, and individuals with a current episode
of mood disorder in a current depressive episode and population controls were included,
totalizing 972 individuals (58.6% women and 41.4% men), with a mean age of 25.81 +
2.17 years.

Table 1 shows the sociodemographic and clinical characteristics of individuals
with BD and MDD in current depressive episode compared to population controls.
Among individuals diagnosed with a current depressive episode, 32 (3.3%) had BD and
77 (7.9%) had MDD. There were statistically significant differences among the three
groups, with regard to gender (p <0.001), ethnicity (p = 0.003), socioeconomic status (p
=0.001), alcohol abuse (p = 0.001), tobacco abuse (p = 0.001) and the use of psychiatric
medication (p = 0.001).

The prevalence of MetS and the metabolic characteristics of current depressive
episodes are shown in Table 2. Individuals with BD and MDD showed a higher
prevalence of MetS compared to population sample (BD = 46.9%, MDD = 35.1%,
population = 22.1%, p<0.001). The prevalence of MetS was not significantly different
between BD and MDD patients (p=0.557). We found no significant difference in mean
waist circumference between groups. However, there were significant differences in the
prevalence of abdominal obesity in individuals with BD (70.8%), MDD (59.7%) and in
those in the control group (42.8%) (p = 0.001) (Data are not shown in Table).

The Bonferroni post hoc test for multiple comparisons revealed significant
differences for higher glucose (p<0.001), total cholesterol (p<0.001), LDL cholesterol
(p=0.017) levels and BMI (p=0.014) for BD; lower HDL cholesterol levels (p<0.001)
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for MDD when compared to controls. Castelli risk indexes 1 and 2 were significantly
higher in the case of BD and MDD patients, when compared to control group. We found
no significant difference between both groups (unipolar or bipolar depressive episode)
for the analyzed metabolic components, except for BMI (p = 0.024) (Table 2). After all
adjustments for demographic variables (gender, ethnicity and age), socioeconomic
index, morbidities and lifestyle habits (abuse / dependence alcohol, abuse/dependence
on tobacco and medication), these differences remained statistically significant:
(Glucose: p <0.001; B: 0.217; total-cholesterol: p < 0.001; B: 0.167; HDL-cholesterol:
p=0.001; B=-0.154; BMI: p=0.013; B=0.103; LDL-cholesterol: p=0.001; B=0.134;
Castelli risk index 1: p <0.001; B=0.296; Castelli risk index 2: p <0.001; B=0.232).

DISCUSSION

In our sample, individuals with MDD and those with BD in current depressive
episode showed a higher prevalence of MetS compared to population controls. The
same subjects also had higher BMI, higher levels of glucose, total cholesterol, LDL
cholesterol; and lower HDL cholesterol levels. Subjects with BD had higher BMI
compared to those with unipolar depression.

Our study found that individuals with current depressive episode had a higher
prevalence of MetS. This finding is consistent with that of previous studies that showed
higher comorbidity rates between both mental disorders. A recent meta-analysis showed
that the prevalence of MetS was 31.8% in 18-year-old subjects with depression (Pan et
al., 2012). Although some previous studies investigated the association between
depression and MetS, their main focus was on patients with major depression, and not
on those with bipolar depression. Additionally, most studies involving individuals with
BD did not specify which episode they were experiencing. It is worth emphasizing that
many symptoms experienced by a patient during a bipolar depressive episode correlate
with the diagnostic criteria for major depression, and may influence the association with
MetS.

The results obtained in the present study found no significant differences
between the individuals with BD and those with MDD in current depressive episode,
suggesting that MetS is associated with depressive episodes and not specifically with
mood disorder. Subjects with BD had higher BMI compared to those with MDD.
Studies have shown that individuals with BD had an increased risk for developing
overweight and obesity (McElroy, 2009; Weber et al., 2011). Bai et al., (2014) found
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higher BMI in individuals with bipolar depression when compared to those with
unipolar depression (Bai et al., 2015). Individuals with BD, especially during depressive
episodes, may have increased appetite and poor eating habits (Kilbourne et al., 2007;
Lojko et al., 2015). These symptoms do not pertain specifically to mood disorders, but
are also observed in subjects with MetS, and may contribute to increase BMI. Moreover,
the use of psychotropic drugs may also have an effect on metabolic dysregulation (van
Reedt Dortland et al., 2010; Vancampfort et al., 2013; Weber et al., 2011). Our study, as
well as some previous studies, found no association between the use of psychotropic
drugs, BMI, MetS or with its individual components in the adjusted analysis (Correll et
al., 2008; Guan et al., 2010; Silarova et al., 2015).

BD and MDD are associated with a higher probability for the development of
cardiovascular disease (Vargas et al.,, 2014). Our findings also showed higher
probability to cardiovascular disease in individuals with current depressive episode,
according to Castelli risk indexes 1 and 2. Regarding the individual criteria for
metabolic syndrome in our sample, hyperglycemia, hypercholesterolemia, low HDL
cholesterol, and high LDL cholesterol levels were the components associated with both
BD and MDD in current depressive episode compared to population controls. Previous
studies have also found increased hyperglycemia and hypercholesterolemia rates in
subjects with depression and BD, while hypertension was rarely associated (Kinder et
al., 2004; Muhtz et al., 2009; van Reedt Dortland et al., 2010; Wysokinski et al., 2015).
However, most studies have used the diagnosis and not the episode to evaluate several
parameters. Wysokinski et al., 2015 analyzed patients with unipolar depression, bipolar
depression, and manic episode and found that those patients in a depressive episode had
the highest levels of triglycerides, cholesterol (Total, LDL, HDL), and glucose,
exceeding the normal limit (Wysokinski et al., 2015). These findings, added to our
results, suggest that individuals with depressive episodes presented increased
probability for the development of cardiovascular disease and MetS. Additionally, the
factors involved in current depressive episode (bipolar or unipolar) may be similar,
highlighting the potential value of a transdiagnostic approach to psychiatric disorders
(Bullis et al., 2015).

Some possible etiological explanations for the shared mechanism of MetS and
depressive episode may be related to hyperactivity of the hypothalamic-pituitary-
adrenal axis (HPA), resulting in increased cortisol levels (De Hert et al., 2012; Jin et al.,
2002; Muhtz et al., 2009; Stetler and Miller, 2011). Hypercortisolemia is strongly
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associated with abnormalities in glucose homeostasis and changes in serum lipids with
lower total cholesterol, LDL cholesterol, and triglycerides and lower HDL cholesterol
levels, which were also observed in individuals with mood disorders (Muhtz et al.,
2009; Silarova et al., 2015; Vogelzangs et al., 2007). One of the typical effects of
cortisol is the redistribution of adipose tissue that accumulates in the abdominal area,
which in the long term can lead to abdominal obesity (Silarova et al., 2015). Our study
found no significant difference in mean abdominal circumference values between the
groups; however the prevalence of abdominal obesity was higher in individuals with
BD experiencing a current depressive episode, followed by MDD. These results are in
accordance with those of previous studies, suggesting that abdominal obesity was one of
the MetS components most strongly associated with the diagnosis of mood disorders
(McElroy, 2009; Pan et al., 2012; Silarova et al., 2015). In addition, it is well known
that individuals in a depressive episode are prone to have a sedentary lifestyle, a high
calorie diet and obesity that contribute to an increased risk for MetS (Kilbourne et al.,
2007; Teychenne et al., 2010).

To the best of our knowledge, this study is the first evaluating the relationship
between MetS and current depressive episode (bipolar and unipolar) in a community
sample, possibly experienced in the early stages of the disease. This study contained
some limitations. First, the metabolic syndrome was not evaluated in the first phase of
the cohort study, which made it impossible to verify the causal relationship between
current depressive episode and MetS. Additionally, some behavioral factors, including
sedentary lifestyle and eating habits, were not evaluated.

Based on the results obtained, it can be concluded that our study as well as other
studies in the literature showed that the high prevalence of MetS in mood disorders is
associated with depressive episodes, independently of the diagnosis. More studies are
necessary in order to investigate the possible biological mechanisms involved in
depressive episode and to present advances in diagnosis, prevention and treatment of

these diseases.
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Table 1. Sociodemographic and clinical characteristics of individuals according to

current depressive episode.

Total Current Depressive Episode
Sample BD MDD Populational p
N (%) N (%) N (%) Controls value
N (%)
Gender? <0.001
Female 570 (58.6) 26 (4.6) 64 (11.2) 480 (84.2)
Male 402 (41.4) 6 (1.5) 13 (3.2) 383 (95.3)
Ethnicity ® 0.003
Caucasian 671 (69.0) 19 (2.8) 41 (6.1) 611 (91.1)
No caucasian 301 (31.0) 13 (4.3) 36 (12.0) 252 (83.7)
Age (in years) 25.81 + 25.59 £ 2.24 26.09 + 25.81+2.17 0.466
2.17 2.22
ABEP? 0.001
A/B 573 (59.0) 13 (2.3) 24 (4.2) 536 (93,5)
C/D 399 (41.0) 19 (59.4) 53 (13.3) 327(37.9)
Alcohol abuse® 0.001

Yes 216 (22.2) 15 (6.9) 22 (10.2) 179 (82.9)

No 756 (77.8) 17 (2.2) 55 (7.3) 684 (90.5)

Tobacco abuse * <0.001

Yes 232 (23.9) 17 (7.3) 23 (9.9) 192 (82.8)

No 740 (76.1) 15 (2.0) 54 (7.3) 671 (90.7)
Psychiatric 0.001
medication ®

Yes 234 (24.1) 20 (8.5) 51 (21.8) 163 (69.7)

No 738 (75.9) 12 (1.6) 26 (3.5) 700 (94.9)

Total 972 (100.0) 32 (3.3) 77 (7.9) 863 (88.8)

BD: bipolar disorder; MDD: major depressive disorder;

2 Chi Square, represent by N (%) °T test, represent by mean + SD
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Table 2. Prevalence of the metabolic syndrome and mean metabolic characteristics according current depressive episode.

Current Depressive episode p value BD BD MDD
Variables Total sample BD MDD Populational between X X X
Controls groups MDD Populational ~ Populational
Controls Controls

MetS*? 233(24.0) 15 (46.9) 27 (35.1) 191 (22.1) <0.001 0.557 0.004 0.031
Metabolic characteristics
Abdominal circunference (cm) 84.93+14.41 86.19 + 12.99 85.14 + 13.66 84.92 + 14.39 0.883 1.000 1.000 1.000
b
Blood pressure (mmHg)°

Sistolyc 126.47 £ 19.12 124,58 +17.11 125.11 +18.82 126.65 + 49.00 0.682 1.000 1.000 1.000

Diastolyc 78.06 +12.78 79.76 + 12.44 77.21+13.62 78.07 £ 12.73 0.630 1.000 1.000 1.000
Glucose(mg/dL)° 87.39+21.11 104.40 + 34.00 101.36 + 45.53 85.89+ 16.11 <0.001 1.000 <0.001 <0.001
Triglycerides(mg/dL)° 132.23 +72.09 147.56 + 84.98 139.21 + 82.54 131.23 £ 70.65 0.307 1.000 0.614 1.000
Total-cholesterol (mg/dL)° 198.79 + 53.22 233.44 +66.15 214.24 +56.91 196.68 + 51.82 <0.001 0.257 <0.001 0.017
HDL- cholesterol (mg/dL)° 44.48 + 15.69 38.59+10.03 35.88 + 10.63 45.65 + 15.98 <0.001 1.000 0.037 <0.001
LDL- cholesterol (mg/dL)” 128.06 + 49.46 151.34 +57.34 139.58 + 48.19 126.30 = 49.00 0.003 0.778 0.017 0.085
BMI (Kg/m?)° 26.34+5.41 29.04 +5.49 27.00+5.32 26.25+5.28 0.016 0.024 0.014 0.022
Castelli risk index 1° 487+191 6.49 +2.88 6.77 £2.45 4.65+1.68 <0.001 1.000 <0.001 <0.001
Castelli risk index 2° 3.19+1.62 421+222 438+1.78 3.05+152 <0.001 1.000 <0.001 <0.001
TOTAL 972 (100.0) 32(3.3) 77 (7.9) 863 (88.8)

BD: bipolar disorder; MDD: major depressive disorder; ®Chi Square, represent by N (%) "ANOVA represent by mean + SD, followed Bonferroni post hoc test.
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Abstract:

Objective: There are numerous accounts on the association between depression and
metabolic disturbances, however fewer studies looked specifically at the relationship
between metabolic changes and anhedonia. Thus, the aim of this study was to assess the
association between anhedonia and metabolic syndrome in a well-characterized
community sample of individuals with a current depressive episode.

Methods: This is a cross-sectional study with young adults aged 24 to 30 years old.
Depressive episode and the presence of anhedonia was assessed using the Mini
International Neuropsychiatric Interview — Plus version (MINI Plus). The MetS was
assessed using the National Cholesterol Education Program Adult Treatment Panel Ill
(NCEP/ATP 111).

Results: The sample included 944 subjects, being 22 (28.6%) had depression without
anhedonia, whereas 55 (71.4%) had depression with anhedonia. MetS was more prevalent
among subjects with depression and anhedonia (43.6%) when compared to individuals
without anhedonia and population control group (p<0.001). Moreover, subjects with
depression and anhedonia have a significant increase of levels of glucose (p<0.001),
triglycerides (p<0.001), total-cholesterol (p<0.001) and LDL-cholesterol (p<0.001), as well
as significant decreased in the HDL-cholesterol level (p<0.001).

Conclusion: The present study showed that individuals with depression and anhedonia
present higher prevalence of MetS. Our study suggest that the use of the concept of
anhedonia may contribute to a better understanding of the complex relationship between
depression and metabolic syndrome.

Keywords: depression; anhedonia; metabolic syndrome
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1. Introduction

Recent studies indicate that approximately 40% of individuals diagnosed with
depression experience significant anhedonia (Pelizza and Ferrari, 2009; Romer Thomsen et
al., 2015; Spijker et al., 2001). Anhedonia is one of the main symptoms of depression and
is present in almost half of patients suffering from depression(Pelizza and Ferrari, 2009).
Emerging evidence consistently documents that depression is an important risk factor for
Metabolic Syndrome (MetS) (Pan et al., 2012; Vancampfort et al., 2014). A recent meta-
analysis found that individuals with depression showed 1.5 times higher of developing
MetS compared with general population controls (Vancampfort et al., 2014). Lifestyle may
be impaired in the presence of anhedonia due to the lack of motivation to develop and/or
maintain a healthy lifestyle including physical activity, healthy food intake. While there are
numerous accounts on the association between depression and MetS fewer studies looked
specifically at the relationship between metabolic changes and anhedonia (Ghanei
Gheshlagh et al., 2016; Lehto et al., 2008; Pan et al., 2012).

MetS is a clustering of cardiovascular and metabolic risk factors that include
impaired glucose metabolism, dyslipidemia, abdominal obesity and hypertension(Eckel et
al., 2005). Approximately one-third of the adult population fulfills the diagnostic criteria
for MetS, increased to 42% in individuals with depression (Eckel et al., 2005; Pan et al.,
2012). This high co-occurrence between depression and MetS suggests a possible
pathophysiological overlap (Pan et al., 2012). High cortisol secretion due to hyperactivity
the hypothalamic-pituitary-adrenal (HPA) axis, insulin resistance and unhealthy lifestyle
habits are some factors that may mediate the association between depression and MetS
(Martinac et al., 2014). In this sense, our hypothesis is that presence of anhedonia may be
influenced in the higher comorbidity between MetS and depression. Thus, individuals with

depression suffering from anhedonia, would present a higher prevalence of metabolic
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syndrome than those not suffering from anhedonia. The aim of this study was to assess the
association between anhedonia and metabolic syndrome in a well-characterized

community sample of individuals with a current depressive episode.

2. Methods
2.1.  Study design and sample
This is a cross-sectional report corresponding to the second wave of a population-
based cohort study of 1560 young adults aged 18-24 years. Sample selection was
performed using clusters, considering the census division of the city (Pelotas-Brazil) in

2010 (IBGE - Instituto Brasileiro de Geografia e Estatistica; http://www.ibge.gov.br). In

order to assure the necessary sample size, 89 census-based sectors were randomly selected.
The home selection in the sectors was performed using a systematic sampling. Further
details of the study are available elsewhere (Cardoso Tde et al., 2015; Duarte Faria et al.,
2015; Jansen et al., 2011). The second wave took place between 2012-2014, approximately
five years after the first phase. All young adults who participated in the first phase were
invited to participate in the second phase.

The participation rate in the second phase was 80.70% from the first cohort sample,
for a total of 1260 young adults. Among these, 237 individuals declined blood collection,
resulting in a total of 1023 subjects eligible for this study. All participants agreed to
participate in the study by providing their free, informed consent. This study was approved
by the Research Ethics Committee of the Universidade Catolica de Pelotas (UCPel) under
protocol number 2008/118.

2.2.  Instruments

2.2.1. Sample characteristics


http://www.ibge.gov.br/

78

The socioeconomic evaluation of the participants was assessed using the Brazilian
Association of Research Companies (ABEP, 2008). This classification is based on the total
of material goods and the householder's schooling: “A” refers to the highest socioeconomic
level, and “E” being the lowest. Substance abuse or dependence was assessed with the
Alcohol, Smoking and Substance Involvement Screening Test (ASSIST), and a cut-off of 4
points for substance abuse/dependence (Henrique et al., 2004; Humeniuk et al., 2008). In
addition, the individuals were asked about any psychotropic drug use.

2.2.2. Assessment of depression and anhedonia

The Mini International Neuropsychiatric Interview — PLUS (MINI-PLUS) was
administered to all participants by master’s and PhD level trained psychologists. It was
used for the diagnoses of current depression and anhedonia (Amorim et al., 1998). For the
populational control group, we excluded individuals with bipolar disorder in episode
(n=40) and euthymic (n=39), totaling 944. The MINI-PLUS is a semi-structured clinical
interview based on DSM-1V criteria.

2.2.3. Assessment of Metabolic Syndrome

The diagnosis of metabolic syndrome was defined using the National Cholesterol
Education Program — Treatment Adult Panel 111 (NCEP/ATPIII) modified criteria (Grundy
et al., 2005). When a subject has three of the five listed criteria, a diagnosis of the
metabolic syndrome can be made. The criteria listed include: 1) glucose intolerance
presenting higher fasting glucose or equal to 100 mg/dL; 2) increased waist circumference
or abdominal obesity (> 102 cm for men and > 88 cm for women); 3) raised triglyceride
levels > 150 mg/dL; 4) reduced HDL-C < 40 mg/dL for men and < 50 mg/dL for women;
and 5) elevated blood pressure (systolic blood pressure> 130 mmHg and/or diastolic blood
pressure > 85 mmHg). Consequently, we computed Castelli risk index 1, i.e. total/HDL

cholesterol, and Castelli risk index 2, i.e. LDL/HDL cholesterol.
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Anthropometric measurements were taken for the evaluation of metabolic
syndrome. Waist circumference (WC) was assessed to the nearest 0.1 cm using an inelastic
measuring tape midway between the lower rips margin and the iliac crest in the horizontal
plane. Height was measured without shoes to the nearest 0.1 cm. Weight was measured in
kilograms to the nearest 0.1 Kg. Body Mass Index (or BMI) was calculated as the weight
(in kilograms) and height (in meters), according to the formula: Kg/m? (WHO, 2008).
Systolic and diastolic blood pressures were measured using a Sphygmomanometer.
Individuals remained seated for 5 minutes prior to obtaining the measurements. At least two
blood pressure measurements were performed, spaced 1-2 min apart, and additional
measurements if the first two were discordant . The average blood pressure was then
recorded (Mansia et al., 2007).

Ten milliliters of blood were withdrawn from each subject by venipuncture into a free-
anticoagulant vacuum tube. The blood was immediately centrifuged at 3.500xg for 15 min,
and serum was kept frozen at -80 °C until analysis. Techniques for measurements of serum
levels of glucose, total cholesterol, HDL cholesterol, LDL cholesterol, and triglycerides
were used in accordance with guidelines of the manufacturers of commercial Kits, Katal
Biotecnologica® (MG, Brazil). Serum levels of glucose, total cholesterol, HDL
cholesterol, LDL cholesterol, and triglycerides were expressed in mg/dL.

2.2.4. Data analysis

Descriptive data are expressed as means and standard deviations (SD). Demographic
and clinical characteristics were analyzed using chi-square test and one-way ANOVA
where applicable. Comparisons between metabolic parameters in subjects with depression,
with and without anhedonia, and control group were made by ANOVA, followed by the
Bonferroni post-hoc test. We used multiple linear regression to control for possible

confounding factors, based on a conceptual model with three hierarchical levels: the first,
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composed of demographic variables (gender, ethnicity, and age); the second level, the
socioeconomic index; and third, by morbidities and lifestyle habits (abuse / dependence
alcohol, abuse / dependence on tobacco, psychoactive drugs, and medication), staying in
the model the variables with p<0.2. Results with p values <0.05 were considered

statistically significant.

3. Results

The sociodemographic status and clinical characteristics of the subjects are shown
in Table 1 according to the depression diagnosis (populational controls, depression with
anhedonia, depression without anhedonia). Seventy-seven (7.5%) individuals were
diagnosed with depression. Of these, twenty-two (28.6%) had depression without
anhedonia, whereas 55 (71.4%) had depression with anhedonia. Differences in the three
groups were found in gender (p<0.001), ethnicity (p=0.003), socioeconomic classification
(p<0.001) and use of psychiatric medication (p<0.001).

MetS was more prevalent in people with depression and anhedonia (43.6%) when
compared to individuals without anhedonia and populational controls (p<0.001). Similarly,
those with depression and anhedonia had significantly higher glucose (p<0.001),
triglycerides (p<0.001), total-cholesterol (p<0.001) and LDL-cholesterol (p<0.001) levels,
as well as significant decreased HDL-cholesterol level (p<0.001) when compared to
without anhedonia and populational controls. Bonferroni post hoc test for multiple
comparisons showed differences between individuals with and without anhedonia on levels
of glucose (p<0.001), triglycerides (p<0.001), total-cholesterol (p=0.003) and LDL-
cholesterol (p=0.003), such as castelli risk index 1 and 2 (p<0.001) (Table 2).

After adjustments for demographic variables (gender, ethnicity and age),

socioeconomic index, morbidities and lifestyle habits (abuse/dependence alcohol,
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abuse/dependence on tobacco and medication), these differences remained statistically
significant (Glucose: p<0.001; B=0.282; triglycerides: p<0.001; B=0.160; total-
cholesterol: p<0.001; B=0.199; HDL-cholesterol: p<0.001; B=-0.179; LDL-cholesterol:
p<0.001; B=0.147; Castelli risk index 1: p<0.001; B=0.480; Castelli risk index 2: p=0.038;

B=0.238).

4. Discussion

People in this population-based sample who had anhedonia had a higher prevalence
of metabolic syndrome than those depressed, but not anhedonic. Higher levels of glucose,
total-cholesterol, triglycerides, LDL-cholesterol, and lower HDL-cholesterol levels were
also observed in people with anhedonia.

The results of the present study are in line with evidence suggesting that anhedonia
has important clinical consequences in depression (Lally et al., 2015; Pelizza and Ferrari,
2009). Moreover, literature shows that prevalence and morbidity risk of depressive
disorder are higher in women than in men (Leach et al., 2008). Our study has a higher
prevalence of anhedonic among women with depression, reaching almost 90%. A large
cross-national study encompassing 23 European countries confirms that women report
higher level of depressive symptoms than men, however the authors did not show what
symptoms was association (Van de Velde et al., 2010). We believed that there are distinct
neuroendocrine adaptations between men and women, which may interfere with the
symptomatology of anhedonia (Shimamoto et al., 2015) and consequently to metabolic
syndrome.

Previous studies showed that anhedonia is independently associated with major
adverse clinical events and all-cause mortality (Davidson et al., 2010; Nefs et al., 2016). A

recent longitudinal study involving 1465 subjects with type 2 diabetes showed that
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anhedonia predicted a two-fold increase in mortality. This study followed patients along
5.5 years, suggesting that anhedonia predicted a shorter survival time, mainly due to
cardiovascular risk (Nefs et al., 2016). Our study found that individuals with anhedonia
have higher Castelli risk indexes 1 and 2, which are associated with increased
cardiovascular risk and may increase mortality. These findings suggest that assessing the
presence of anhedonia in those with major depression may provide new insights on
mechanisms underlying increased risk of cardiac events.

Our results demonstrate higher levels of glucose, total-cholesterol, triglycerides,
LDL-cholesterol, and lower HDL-cholesterol levels in individuals with depression and
anhedonia. While depression has been associated with increased glycemia and
cholesterolemia, symptoms of anhedonia were not systematically assessed (Moreira et al.,
2016b; Vancampfort et al., 2015a). Nefs, et al. (2016), found that changes in serum levels
of cholesterol, glucose and blood pressure can be mediator for higher mortality in subjects
with symptoms of anhedonia (Nefs et al., 2016). Keranen et al., (2010 and 2009), found
that the presence of anhedonia, regardless mood disorder diagnosis, was associated with an
increased food intake, binge eating and obesity (Keranen et al., 2010; Komulainen et al.,
2011).

However, in our study we did not find an association between anhedonia and
obesity. The lack of association in our sample might be explained by the fact of our sample
be composed of young adults with mean age of 25.8 years old, while Keranen’s studies the
mean of age was 49 year old. In a longitudinal study with healthy adult subjects, anhedonia
was associated with weight gain at one year follow-up, while subjects without anhedonia
were able to lose weight within a one-year follow-up (lbrahim et al., 2016).

In view of the metabolic and endocrine disturbances that are characteristic of MetS,

as well as how these changes may impact the central nervous system, a possible role of



83

metabolic changes in the causality of depression has been suggested (Der-Avakian and
Markou, 2012; Hyman and Fenton, 2003). Anhedonia has been recently conceived that
regulates emotional responses linked to reward. Recent neuroimaging studies in depressed
patients showed reduced activation of the reward circuitry in depression, specifically the
nucleus accumbens and anterior cingulate cortex (Satterthwaite et al., 2015). It is possible
that individuals with anhedonia seek reward through palatable and high-calorie food. These
foods are usually high in refined sugars and saturated fats, leading to hyperphagia, which
associated with a sedentary lifestyle, may contribute significantly to obesity (de Oliveira et
al., 2014; lbrahim et al., 2016; Kanoski and Davidson, 2011). Brinkmann et al., 2009,
assessed blood pressure reactivity in individuals submitted to reward and punishment tests.
The authors found that subjects with depression showed less reactivity in systolic blood
pressure suggesting anhedonic behavior (Brinkmann et al., 2009). Moreover, it is known
that leptin-related metabolic routes are important in appetite regulation and may be
disrupted in patients with depression (Dillon et al., 2014). Similarly, hormone released in
response to physiologic stress, can lead into weight gain through appetite stimulation (Epel
et al., 2001). However, in the present study we were not able to assess levels of these
hormones. Further studies are needed to assess the relationship between anhedonia and the
appetite hormones.

The following limitations of the study need attention. We did not assess behavioral
factors such as sedentary lifestyle and eating habits. The subgroup of subjects with and
without anhedonia is relatively small, with wide confidence intervals resulting. We did not
assess anhedonia in the control subgroup. The young age of our sample make the
generalization of this study limited. Finally, because of the cross sectional design we

cannot make causal inferences between MetS and anhedonia.
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5. Conclusion
In conclusion, the present study showed that individuals with depression and
anhedonia present higher prevalence of MetS. Our study suggest that the use of the concept
of anhedonia may contribute to a better understanding of the complex relationship between
depression and metabolic syndrome. Future studies are needed to investigate the impact of
anhedonia on health outcomes among patients with mood disorders.
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Table 1. Demographic and clinical Characteristics according to depression diagnosis.

Total Populational Current depression p value
Sample Controls Anhedonia No anhedonia
Gender, female? 545 (57.7) 481 (55.5) 46 (83.6) 18 (81.8) <0.001
Ethnicy, Caucasian® 654 (69.3) 613 (93.7) 27 (49.1) 14 (63.6) 0.003
Age b 25.81+2.17 25.79+2.18 26.56 £ 2.15 25.27 £ 2.05 0.318
ABEP? <0.001
Upper 561 (59.4) 537 (61.9) 12 (21.8) 12 (54.5)
Middle or lower 425 (41.5) 383(38.1) 43 (78.2) 10 (45.5)
Alcohol 2 202 (21.4) 180 (20.8) 16 (27.3) 6 (29.1) 0.272
Smoking ? 216 (22.9) 193 (22.3) 16 (29.1) 7 (31.8) 0.303
Psychoactive drugs® 86 (10.3) 81 (10.6) 2(3.9) 3(18.8) 0.171
Psychotropic medication® 214 (22.7) 163 (18.8) 36 (65.5) 15 (68.2) <0.001
Age of onset” 23.21+16.34 - 25.52+20.02 22.78+19.61 0.561
TOTAL 944 867 (91.8) 55 (5.8) 22 (2.3)

@ chi- squared test, represented by n (%); ° t test, represented by mean + SD



Table 2. Metabolic characteristics according to depression diagnosis.
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Variables . Current Depression p value
Total sample Populational . . between 1 2 3
control Anhedonia No anhedonia groups

Metabolic Syndrome® 217 (23.0) 189 (21.8) 20 (43.6) 8 (36.4) 0.005 0.001 0.038 0.042
Metabolic characteristics
Abdominal circunference (cm)® 84.93+14.41 84.83 + 14.49 89.00 + 14.71 83.17 £ 13.26 0.322 1.00 0.507 0.308
BMI (Kg/m?)" 26.34 £5.42 26.28 £ 5.39 27.43 £5.52 26.21 £5.48 0.146 0.201 0.097 1.00
Blood pressure (mmHg)°

Systolic 126.47+19.11 126.63+19.21 130.27+17.85 123.05+18.18 0.067 0.254 0.089 0.917
Glicose (mg/dL)" 87.39+21.11 85.41+16.01 125.74+48.93 85.35+9.24 <0.001 <0.001 0.984 <0.001
Triglycerides (mg/dL)" 132.22 £72.00 127.77 £62.12 226.49+139.82 122.59+36.28 <0.001 <0.001 1.00 <0.001
LDL cholesterol (mg/dL)° 127.06+£49.46 125.23+£49.03 169.45+47.79 123.87+51.79 <0.001 0.001 1.00 0.003
Castelli risk index 1 4.87+1.91 4.71%1.75 7.76+2.39 5.34+1.37 <0.001 <0.001 0.275 < 0.001
Castelli risk index 2 3.21+1.67 3.08+1.57 7.76%£2.39 3.36+1.39 <0.001 <0.001 1.00 <0.001
TOTAL 944 867 (91.8) 55 (5.8) 22 (2.3)

&chi- squared test, represented by n (%)

® ANOVA, followed by Bonferroni post-hoc test, represented by mean + SD.
1 — Depression with anhedonia group versus no current depression group 2- Depression without anhedonia group versus no currend depression group

3- Depression with anhedonia group versus depression without anhedonia group.



94

PARTE I11 - CONSIDERACOES FINAIS

Esta tese buscou atender aos objetivos propostos e hipdteses formuladas em seu
projeto. Os trés artigos foram originados a partir da segunda fase de um estudo de coorte
com uma amostra comunitéria de adultos jovens. De forma geral, estes artigos tiveram
como objetivo avaliar a relacdo entre sindrome metabdlica e episodio depressivo. A seguir,
sera apresentado um resumo dos objetivos de cada artigo e seus resultados

correspondentes, apresentados na parte I1.

Artigo 1: Avaliar a associa¢do entre sindrome metabdlica e ritmos biol6gicos em uma

amostra comunitéria de individuos com episodio depressivo atual.

e Individuos em episodio depressivo e com sindrome metabdlica, apresentaram pior
perfil metabdlico, quando comparados a individuos com apenas uma dessas
doencas e a controles populacionais.

e Houve uma interacdo significativa entre os diagndsticos de episddio depressivo e
sindrome metabdlica na desregulacao do ritmo bioldgico.

e Entre os individuos em episddio depressivo atual, aqueles com sindrome
metabolica apresentaram maior desregulacdo no ritmo bioldgico, observado pelo
escore total da BRIAN e nos dominios sono, comportamento social e alimentacéo,

quando comparados aos individuos com depressdo sem sindrome metabdlica.

Dessa forma, nossos resultados confirmam a hipdtese de que adultos jovens com
sindrome metabdlica e em episddio depressivo atual apresentam maior alteracdo no padréo
do ritmo biolégico quando comparados a individuos sem sindrome metabolica e episodio
depressivo. Nosso estudo destaca a forte associacdo entre sindrome metabdlica e

desregulacdo do ritmo bioldgico em individuos com episodio depressivo.
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Artigo 2: Avaliar diferencas na prevaléncia da sindrome metabdlica e parametros

metabdlicos em adultos jovens com transtorno bipolar e transtorno depressivo maior,

ambos em episddio depressivo atual.

Os individuos com transtorno bipolar e transtorno depressivo maior, em episodio
depressivo atual, apresentaram alta prevaléncia de SM em relacdo a amostra
populacional.

Niveis elevados de glicose, colesterol total, LDL-colesterol, indice de massa
corporal, niveis baixos de HDL-colesterol e maior prevaléncia de obesidade
abdominal foram observados em individuos com transtorno bipolar e depressédo
quando comparados a populacéo geral.

Houve diferenca significativa no IMC entre os individuos com transtorno bipolar e
depresséo.

Os resultados do artigo 2 confirmam a hipdtese de que individuos com
depressdo maior e transtorno bipolar, em episodio depressivo atual, apresentam
maior prevaléncia de sindrome metabo6lica em relacdo aos controles populacionais.
Além disso, em relacdo aos parametros metabdlicos, ndo houve diferenca
significativa entre os individuos com depressao e transtorno bipolar, exceto para o
IMC, sugerindo que a sindrome metabdlica esta associada ao episddio depressivo e

ndo especificamente ao diagnostico de transtorno de humor.

Artigo 3: Avaliar a associagdo entre sindrome metabdlica e anedonia em uma amostra

populacional de individuos em episodio depressivo.

Individuos em depressdo com anedonia apresentaram maior prevaléncia de
sindrome metabdlica, quando comparados a individuos em depressdo sem

anedonia, bem como a controles populacionais.
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e Individuos em depressdo com anedonia apresentaram um aumento dos niveis de
glicose, triglicérides, colesterol-total e LDL-colesterol, bem como, uma diminuigdo
dos niveis de HDL-colesterol.

e O grupo depressdo com anedonia apresentou pior perfil metabolico, em relagdo a
glicose, triglicerideos, colesterol-total e colesterol-LDL, quando comparados ao

grupo depressao sem anedonia.

Os resultados do artigo 3 confirmam a hipotese de que individuos em episddio
depressivo com anedonia apresentam maior prevaléncia de sindrome metabdlica em
relacdo aos individuos em depressao sem anedonia e controles populacionais. Nosso estudo
sugere que o uso do conceito de anedonia pode contribuir para uma melhor compreenséo

da relacdo complexa entre depresséao e sindrome metabolica.

Em conclusdo, os resultados deste trabalho demonstram alta prevaléncia da
sindrome metabolica entre individuos em episodio depressivo. Além disso, tanto a
desregulacéo do ritmo bioldgico, quanto a presenca da anedonia, podem elevar o risco para
o desenvolvimento de transtornos psiquiatricos e metabolicos. Dessa forma, o presente
trabalho salienta a importancia de compreender a complexa relagdo existente entre
depressdo e sindrome metabdlica e de se tracar estratégias de intervencdo focadas na

reducdo das altas taxas de comorbidade entre estas doencgas.
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PERSPECTIVAS FUTURAS

A partir desta tese, novas pesquisas e novos artigos poderdo ser desenvolvidos em
individuos com sindrome metabdlica e depressdo, vindo a elucidar a alta comorbidade

existente entre essas doengas.

Pretende-se investigar possiveis mecanismos comuns entre sindrome metabolica e
depressdo, através de avaliagdes bioquimicas envolvendo pardmetros inflamatorios,
neurotréficos e horménios do apetite. Acredita-se que haja um aumento substancial nos
niveis séricos de proteinas de fase aguda, como PCR, e citocinas pré-inflamatorias, como
TNF-o e IL-6, e diminuicdo de neurotrofinas, como BDNF, GDNF e NGF. Da mesma
forma, acredita-se que hormonios envolvidos no processo de controle do peso corporal e na
modulacdo do metabolismo energético, como a leptina, grelina e adiponectina, também

podem estar envolvidos na relacdo entre sindrome metabdlica e depresséo.

Além disso, futuramente pretende-se reavaliar estes individuos visando estimar a
inferéncia causal entre sindrome metabdlica e depressdo, ja que este dado ainda néo é claro
na literatura. Dessa forma, a realizagdo de um estudo prospectivo é de extrema importancia
para aprofundar as investigacfes do estado de saude e bem-estar desses individuos, sendo

também de grande importancia para a saude publica.
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Anexo 1: Termo de consentimento livre e esclarecido

UNIVERSIDADE CATOLICA DE PELOTAS
PROGRAMA DE POS-GRADUAGCAO EM SAUDE E COMPORTAMENTO

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

Informacdes sobre o estudo ao participante

Esta folha informativa tem o objetivo de fornecer a informacéo suficiente para quem considerar
participar neste estudo. Ela ndo elimina a necessidade do pesquisador de explicar, e se necessario,
ampliar as informag0es nela contidas.

Antes de participar deste estudo, gostariamos que vocé tomasse conhecimento do que ele envolve.
Damos abaixo alguns esclarecimentos sobre dividas que vocé possa ter.

Qual é o objetivo da pesquisa?

Com este estudo buscamos compreender quais sdo os fatores envolvidos na salide e comportamento
dos jovens que podem pré-determinar algumas doencgas. Com a coleta de sangue poderemos entender
melhor quais sdo as substancias envolvidas na determinacdo de doengas ou transtornos.

Como o estudo sera realizado?

Sera realizada uma coleta de sangue do seu braco, na qual sera retirado 10 ml de sangue, 0 que nao
compromete a sua salde. Esta coleta sera realizada por pesquisadores da area da salde devidamente
treinados para tal funcéo.

Existem riscos em participar?

Os riscos ao participar sao minimos, a coleta de sangue pode causar mal-estar passageiro ou mancha
roxa no local. O procedimento sera feito com material esterilizado e descartavel por profissionais da
area de salde. A coleta sera feita para que sejam analisadas algumas substancias que poderao estar
alteradas em funcgéo dos transtornos de humor.

Itens importantes:

Vocé tem a liberdade de desistir do estudo a qualquer momento, sem fornecer um motivo, assim
como pedir maiores informagdes sobre o estudo e o procedimento a ser feito. Isto de maneira alguma
ird influenciar na qualidade de seu atendimento neste hospital.

O que eu ganho com este estudo?

Sua colaboracdo neste estudo pode ajudar a aumentar o conhecimento cientifico sobre fatores
relacionados aos transtornos de humor, que poderdo eventualmente beneficiar vocé ou outras
pessoas. Ao saber melhor quais substancias estdo relacionadas a melhora dos transtornos, um
tratamento médico mais direcionado pode ser esperado no futuro.
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Quiais séo os meus direitos?

Os resultados deste estudo poderdo ser publicados em jornais cientificos ou submetidos a autoridade
de salude competente, mas vocé ndo sera identificado por nome. Sua participacdo neste estudo é

voluntéria.

DECLARACAO:

B, e e e e e e eea e declaro que:

1. Concordo total e voluntariamente em fazer parte deste estudo.

2. Recebi uma explicacdo completa do objetivo do estudo, dos procedimentos envolvidos e o0 que
se espera de mim. O pesquisador me explicou os possiveis problemas que podem surgir em
conseqliéncia da minha participagdo neste estudo.

3. Informei o pesquisador sobre medicamentos que estou tomando.

4. Concordo em cooperar inteiramente com o pesquisador supervisor.

5. Estou ciente de que tenho total liberdade de desistir do estudo a qualquer momento e que esta
desisténcia ndo ira, de forma alguma, afetar meu tratamento ou administracdo médica futura.

6. Estou ciente de que a informagdo nos meus registros médicos é essencial para a avaliacdo dos
resultados do estudo. Concordo em liberar esta informacdo sob o entendimento de que ela serd
tratada confidencialmente.

7. Estou ciente de que ndo serei referido por nome em qualquer relatério relacionado a este estudo.

Nome completo do paciente:

Assinatura do Participante:

Data: _ /_/

Assinatura do Pesquisador:

Da minha parte, ndo devo restringir, de forma alguma, os resultados que possam surgir neste
estudo.

Para maiores informac@es entre em contato com Thaise Mondin pelos telefones: 81284090 — Karen
Jansen pelo telefone: 81186112 — Ricardo Silva 91330050

Coordenador do projeto: Prof. Dr. Ricardo Azevedo da Silva

Programa de P6s-Graduacao em Saude e Comportamento

Universidade Catoélica de Pelotas

Fone: 21288404 - 81228378
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Anexo 2: Carta de aprovagdo no comité de ética

UNIVERSIDADE CATOUCA DE PELOTAS
PRO-REITORIA

MDE&TICAEIIPESOU!SA CEP/UCPel

RESULTADO
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Nimero 2008/118
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Investigador(a) principal Ricardo Azevedo da Siva
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Anexo 3: Mddulo de humor da Mini International Neuropsychiatric Interview —Plus

M.LN.L. PLUS

MINI INTERNATIONAL NEUROPSYCHIATRIC INTERVIEW

Brazilian Version 5.0.0

TSA: [ Sheehan, J. Janays, B Baker, K Harnef-5heehan, E. Knapp, M. Sheehan
University of Sowth Flarida - Tampa

FRANCE: Y.Lecrubier, E. Weiller, T. Hergusta, P Amorim, L.I Bonora, JP. Lepine
Hapital de 1a Salpetriere - Paris

Tradugao pane o parmupues (Brasa) © P Amonm

£ 1994, 1998, 2000, Sheehan DV & Lecrubier Y.

Todos o5 direitos sdo reservados. Este documents nio pade ser reproduzido, tods on em parte, oo cedido de qualquer
forma, incluindo fotocopias, nem armazenads em sistema informatice, sem a autorizacio escrita previa dos antores. Os
pesquisadores e os clmices que trabalham em mstifuicoes poblicas (como wniversidades, hospitais, organimos
sovernamentais) podem fotocopiar o MINI para uiilizagio mo contexfo estrito de smas atividades clinicas e de

investigagio.

MINLI Plus 5.0.0 (Junho, 2001)
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Paka EYTRE VST ADCS COM APARESCLA PSICOTICA ANTES D0 NI KD Dvh BSTREVIETA, AT PARA ACUTELES QUE SA0 SRPETOS DE APRESESTAR UBLA
ESUIORR ESIA, FAVOR ADOTAR A SECGUINTE CR DM DE AT SESTR AGA O D0 MODULOS:

i A BT 0 Do M, £ ™ (TR P T e o P T Al B,

3 B DD (P OO DEFRES 51V O SLAROR % P S00 THIPC AR ACDL
3 FARTE 2 D BTV M (TRAMNS TORNOS FSIC OTI00S M1 98231
a CAFTRCS MCDATLOE foh S0A SEOUESCLA USUAL

SIE 3 BECTULC %8 LA O EXPLORAD E SE SANTORAS FROOTICCR FOSARE INES TIFICADCS (51 4 BIOR L EXAMIRNAR, PARA CAlA RESPOGTA
POAITIVA A% CATESTOES SEGUTNTES, SE OF SINTOMAS IEPRESIVOS DESCRITOS NAG SA0 MELHOR EXFLI AIS PELS FRESENCS DE N
TRASSTORNOPSE O OQE COTAR EMIPUNG AG

Al @ Algumes ves sentin-se iriste, desanimadofa), deprimidofa ), a maior parie dodia, MAD M
qusse lodos o6 dias, duramte pelo menos duss senanas ™
EE Aln=51M:
b Mas duss llimas semanas, sentiv-se iriste, desanimadoda), deprimidoda), a maior pane MWAD SIM

da dia, quase todos os dias,?

A2 a  Alguma vez teve o sentimento de ndo ber mais gosto por nada, ou perdeu o intenesse
¢ o prazer pelas coisas que The ag adam habitualmente, quase todoe o tem po, durante
pela menos duas semanas 7 MAD SIM

EE Ala=51M:

b Mas duss altimas semanas, teve o sentimento de ndo ter maik gosto por nada, ou perdeu

o inderesse ¢ o prazer pelas coisas que The agradam habitualmente, quase todo o tempoe 7 MAD SiM
>
AlaQl A2Za SAQCOTADAS S1M 7 NADY  EIM

AHOnA TRV I TADNO0A |3 TA DR AN ) AT AL T | A0 O A2 b VI LR B PR 0 T A,
S0 N A LA B O I AR A D A O AV,

A3 Duramte as 2 semamas emoqoe sentio-se deprimldofa)f sem [nbe resse
pela maloria das codsas, quase todo o tempao:

a  Seuapetite sumentou su diminuiu, quase wodos os dias ? O seu poso MAD  SIM MAD  SIM

aumentou su diminuiu sem que s tenha dese jado 7 (vamag o pes 2600
L DEUSE b, BTOE, +£3.5 K0, FARAURLA FESSOA TE 65 K
COT AR 51V, 5E RESROSTA S NS CASOOU RO COUTR

b Teve problemis de song quase todas o noites (diliouldade de pegar MAD  SIM MAD &M
ng song, aconlar no meio da noie ou ruitoe cedo, dommir demas) ?

e Falou ouw movimeniusse mais lemtamente que de costume ou pelo contranie,  HAD SIM MAD &M
sendiuse ag o] a) e ingape de Noar sentade quietoda ), quese todos os dias?

d Sentivese a maior pare do tempo cansadofa ), sem energi, quase todos os dim?  MAD 1M MACH &I

e Senfivese sem valor ouculpadoda), quese odos os dias? WA SIM WAL 81

SE Ade = SIME FELHR UM EXEMPLER
O EXNEMPLO OOMEISTE MUM A IDAA DELRANTET O Mo O Spa

MM Plus 300 (o, N0 -

“n
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Disidio A Episidio P

I Tew dificuldade de concentrar-se ou de tomar decisbes, quase iodos os dias? MAD KIM HAD  SIM 1k
£ Teve, pir viiriss vezes, pensamenios Muns coma, por exemplo, pensar
que seria melhor estar mortoda ) ou pensar em fazer mal a si mesmada) 7 MAD &M MADD SIM 11
>
Ad HA 3 G MATS RESPOSTAS “SIM™ EM AJ(0U 4 RESPOSTAS POSTITY A%, MAD  SIM MADY  SIM

SEA R0l Adal COTATA SAD PARS O IPISO0 PASSADO
U SEA Db ol A2b E COTAD % A0 PARA OEFISGN0A TUALY

VERIFICARSEQS SIS TOM AR POSITIVOS ACCR TECERAM DURANTE OMESMOPER OO0 DE TUASSEMANAS,

SEALE DU AT % A0 P ARA O ERSCIG ATUAL REEXPLOMAR Ada - Adg PARA CFEPISCHHC PASSA T MALS GRAYE

3>
A5 Esses problemas de depressdo lhe causaram sofnimenie imponiante ouo{a) WA S MAD  KIM 12
periubaram em casa, ne trabalho / na escola ou nas suas relagies sociais
ou necessitou seT hospializado{a) por cousa desses problemas?

SEAS EOOTADA NAD PARA O FPISOMHOATUA L REEXPLORAR A4 E A S PARA O FPIBOTH0 P ASS ADOMAR GRAVE.

Ad Isses problenms de depressdo foram mieiramenie cousalos pela perda de
uma pessoa querida (lwe)? A gravidade desses problemas, sua duragho ¢
as dilculdades que eles provocaram le@m @15 que sulros solrerian
s¢ estivessem na mesma siuagdo 7

>
UM LUTO NAGQ COMPLICADO FOl EXCLUIDG ? NADL  SIM NADD SIM 13

SEAS EOOTADA N A PARS O EFISODI0A TUA L BEEXTLORAR A 4. A% £ A% PARA O EFEOHO PASSADD MAIS GRAVE.

AT a  Estava wsando alguma drega ou medicamenio logo anies desses problemas comegarem 7
O M O 5im

b Tewe alguma doenga Cisica logo anies desses problenas comeganem?
O Ms O &im

WO S URAGA MIENTE) D0 CLINRCO: 0US0 DE DROGASS MEDICAMENTOS OL LMA DOERC A I"i:‘ill’.’_ﬁ EPROVAN ELMENTE
ATAUSA DIRETA DADEPRESSAQ T { FAZER PERGUNTAS AHERTAS ADKICINAIS SE NECESS ARIO)

AT (SUMARION UMA CAUSA ORGANICA FOLEXCLUIDA? WAD SIM INCERTO WA SIM INCERTO 14

SEATISUMA RN EOOTADA N PARA OEPISOMOATUAL, REEXPLORAR A 4, ASASE AT
AR O EPS OO P AS SADO AT GRAVE.

NAD S
AR COTARSIM SE AT (SUMARIO) = SIM oL INCERTO,
(8 o) Episadio Depressive Malor
ESPECIFIC AR SE O EMISODIO EATUALOU PASS AT, Atual Q
Passado d
NAD SIM
% [ = i ] =W
A% COTARSIMSE ATh=5IM E AT (SUMARIO) =x& 0, Evirddio Depressive Malor
ESPECIFIC AR SE O EMSODIO EATUAL OU PASSADO, devide & condiplo médica gerol
Mjual a
Pessanlo J

MINT Plus 3,0,0 (dulho, 2002) - 6
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NAD SIM
Al COTAR SIM SEATa = SIM AT l}il'?ﬁlilll“[-"\ii{l. Episddio dvo Malor
IS PECTFIC AR SE O EMSODI0 1 ATUAL OL PASSADO, indazdo por mbwmanck
Atual J
Passsado a
C RN A
All Que idade tinha quando, pela primeira vez, apresentou um per iodo de 2 semanss ou mais idade 15
em que apreseniou 5505 problemas de depressdo 7
Al2 Desde que esses problemas comegaram, quanios periodos distintos de depressio leve, que |:| 16

duraram peke menos 2 semanas 7

EPISODIO DEPRESSIVO MAIOR COM CARACTERISTICAS MELANCOLICAS
(opcional)
1"‘ SERAHCAT TH IHET AMESTE ACCS ORRADEC] Sh DIACGROSTICO S | ARSI LAH 0 MO AD UM E PASSAHR ACRODUILO SEGUTSTE)

S0 O0AYEN TREVIST AT A pAPERS IS TA U FPE a0 D psavo Walok ATUsl, (AR =818, ATUA L), BxPLORAR O3 DO T

Alia AZb ECOTADA SIM 7 MAD  SIM

b Duranie este dltmo pericdo de depressdo, quandoe sentiv-se pior, perdew a capacidade
de reagr 45 ooisas que antes The agradavam ou o {a ) ak gravam? MAD &M )
SE NAO: Quando acontecia algma coisa agraddvel, er incapaz de sentir-se melhor,
mEsmi temporar mmenie T

>
Alda OU A13b SAOQ COTADAS SIM 7 MAD  SIM

M4 Dhurante as 2 semamns em e sentio=se de primidon) sem interesse peln maioria das codsns, quase Sela o tempe:

a s motimentos depressives que tinha eram diferentes dagueles que se MAD  5IM 18
peosde sendir quamclo e perde uma pessoa quer ida’?

b e todos o5 dias, sentiaese, em geral, plor pelamanha @ MADY  SiM 149

¢ Acordava pele menos duss horas mais cedo do que o abiual, e tinha dificuldade MAD  SIM 20
para voltar a dormir, quase Welos os dis?

d Ade ECOTADA SIM { ALTERACDES PSICOMOTORAS 7 HAD  SIM
e Ada ECOTADA SIM MLTLEH.."'J,‘CIILZ& [ APETITE f D} PESO)? MAD  SIM
I Sentig-se excessivamente culpadofa) ou sentiauma culpa exagerada em relagio a
situagio que vivia? HAD  SIM 21
N AL SIM
HA PELO MEMOS 3 RESPOSTAS "SIM" EM AL4 7 Episdiie Depressive Maior
com carmeteristicns
mebane i licas
Atnnd

MDA D Phis 5,00 ulha, 2002) - 7



D. EPISODIO (HIPO) MANIACO

[] * AR CAL TH IRET AMESTE AO8Sk CUATEO S) DLACRNOSTIC C0S | AN AL AR SO0 EM O AT U E PASSAR ACREODENLO SEGUTSNTE)

PARS ENTREVISTAIRS COM APARENCLA FSICOTIC A ANTES D0 INTCK D BNTREVIS T, OAF PARA ACUTELES CANE 550 SUSFEITOS DE AFRESENT AR UMY
BN

ESARZORRENLA, FAVOR ADOTAR A SECGUINTE ORDEM LE ADMINE TRACAD DUS

] PARTE | EE0MOTALE %l | TRANSTORNOR FECOTICCR M1 |

k] BT A m:‘ﬂmlmrﬁlm PBANCE 4 PR CTE O PO AT,
k1 PARTE 2 [0 BCTRLO B (TRARNS TOBMNOGE FAIC O K008 M1 A2 1)
] AT, MEATLOS MA S1A SECUENCTA IS UAL

A 0 AL W 1A FO EXPLCRADG AR SINTOALGS, FRICOTI OO, RO B THR CADER (W15 R0, B SRR, PARA CAld, REOATA
FOATIVA AS (UESTOE SEGUTNTES, SE OF SINTOMAS DEPRESSIVOR DESC R TOS MAO A0 MELHOR EXFLIC ADOS FELA PRESEN A DE UM

TR ARS TORNO FECOTICOE COTAR EMFUNCAD,

106

3 & Alguns ves teve um periodo em que se sentia (3o euldn cofa) ou cheioda) de energia MAD
o ¢ heiofa) de si que sso lhe cnsou problenas, o em que as pessoas § suavolia
Pensaram que nde estvang seu eftado habitual 7
LA O S i R 0, ) O B AP A S S0 O TP I DR S O ALCCOL ),

SIM

RO BNTREVIST ADOGA | WA CCORPRE ESDE O SEGNIFE ARG DE “TUFORKO0 AR 00 0 HIFKY (A JDE PNERGEA ™, EXPICAR D4 S CUINTEH MANTIR A
Por eufirico ou cheio de energia, queno dizer estar excessivamente ativoda ), excitadoda ), ter menos necessidade de dormir,

fer pensamentos fpilos, estar che oda) de idéiz ou extrenamente molivadoda) ou crialiveda) ou prochiliveou impalsivodal,

SE s = SIM:
b Sentese, anmlmente, eufirico (a) oucheio (a) de energia? MAD
02 a Algums ves leve um periodo em que, por virios diss, estava (3o imitivel que insultava MAD

as pessoas, gritavaou chegava aié a brigar com pessoas que nde eram de sua familia?

Voo ou outrs pessoes achowhcharam que wocé estivamais inritivel ou hiperreativoda),
comparadofa ) a oulras pessoas, mesmo em silagies em que B30 the parecia justilicivel 7
A COMIDERAR mMmmmmmmmummmwmmL

SE D2a = SIM:

b Sente-se, continuamente rritivel atualmente? NAD
_}

Din OU D2 SAOCOTADAS“SIM™? NAD

SIM

SIM

SIM

SIM

33 SE DIb OU D2b = *SIM™: EXPLORAR O EMSODIOATUAL
SE DIb E D2b = *NAOQ™ ; EXFLORAR O EPEODIO MATS GRAVE

Quamdo sentiv- 3¢ mak eufbrico(a), cheia) de energla ou maks Irvitdvel :

E pladeillio Atual Episdidio Pasado

a  Tinha asensaglio que podia fazer coisas que 05 0UIT0S 56T AM INCAPRE &5 MAD &M WA
de fazer ou que vood era algudém especialmente impontante?
SESIM:PEMREUM EXEMPLOY
O EXNEMPLOCOMSISTE MUMA IDEA DEURANTET 1 Nao 4 S

b Tinha menos necessidade de dormir do que costume (por o, sentia-se

repousadifa) com apenas poucas horas de sona) 7 MAD  SIM WALy
¢ Falava sem parar ou e rapidamente que & pessoas ndo conseguiam

o pre endé-lofa) 7 MAD  SIM WAL
d s pensamenios oo am 150 rapidamente na sua cabaga que ndo conseguia

acompanhi-los 7 HAD  &IM NAD

¢ [Msimaia-se com tanda facilidade que a menor interrupgdo o fazia perder o Do
daquile que estava Fzendo ou pensanda 7 HAD &M HAD

M LN Plus 5,00 (lutho, 2002) - 10
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Episidin Atwal E pisdidio Passadn
Estava o ativoda) ¢ agitadoda) que as ouiras pessoas s¢ prodoupavam
NAD  SIM NAD SIM 10

T 5uR causa T

[hese java tanto fewer cosas que The pareciam agraddaveis ou tentadoras que ndo
pensava nos risces ou nos problemas que 1m0 poderia causar (gastar demais,

dirigir de forma imprudente, ter umaatividade sexual pouco habitual para vocd )7 NAD 1M

I3 =1 u.-imn}: HA PELO MENOS 3 RESPOSTAS "SIM" EM D3
ol 4 s Thla = =N 0" P00 B s s o) ot T | b == NAO™ (FFscnio amia) 7

VERIFICAR SE D83 TOAMAS POSITIVOE ADON TECERAM DURANTE O MESMO PERIODO,

SE [ S AR E OOTAT SAD PARA O EPEH0 ATUAL REENPLORARD 3 a -0 g
FA LA CFEFISOHHON P ASS AT MA TS GRAVE

Estava wsande alguma drega ou medicaments lope antes desses problemas oome garem 7

A ME O 5im

Teve alguma doenga fisica logo anies desses problemas come garem”?
O Mi O 5im

NAD

MADY  EIM 11
>
£IM MAD  SIM

NOJULGA MENTE D0 CLINICE: O USO DE DROGASS MEDICAMERTOS OU U A DOENCA Htil'l'.'..'t_ E FROVAVEL MENTE
ACAUSA DIRETA DA (HIPORANIA P FAZER PERGUNTAS ABERTAS ADIGCTNALS SE MECESSARIOL

D4 (S UMARION LUMA CALISA l:lliii.':l.NIl.'."l. FOILEXCLUTDAY

SE D6 SU M RN B OOTATM SAD PARA O EPEOTI0 ATUAL
REEXPLORARD 3 & I PARA O ERISCHNO P ASS A MALS GRAVE

Isses problemas duraram pelo mends wma senana o (a) perubaram NAD
em cisa, na irabalho f na escola ou nas suss relagdes sociais O

necessiiou ser hospitalizadoda ) por causa desses problemas?

O AR B I 5 SN UM CAS OO RO CArTRD

COTAR SIM PARA EP1ISODIO | IIIf'U'h-MHiﬁL‘U' SE:
D3 (SUMARIC) = SIM E D4 (S URMA RIC) =S1IM O INCERTO
EDE =NAOQ, EMEMHUMA IDEIA DELIRANTE FOI DESCRITA EM D3a.

ESPECIFICAR SE O EPBEODIO E ATUAL OL PASSADD,

COTAR SIM PARA EPISODIO MANIACD SE:
D3 (SLRA A TN = SEM D4 (S U MA IO =S IV 0L INCERTO
IS = SIM O LA TELA DELTRRAM TE FOLDESC RITA 1M D3a,

ESPECIFIC AR SE O EMSODID EATUAL OU PASSADO,

COTAR SIM SE: _
DI(SUMARIO) E Db E DS =SIM E D4 (SUMARIC) = NAO

ESPECIFICAR SE O EMSOUI0 E ATUAL OU PASSADD,

M N Plhus 3,00 Shalho, 203) - 11

MAD SIM INCERTO

MAG SIM INCERTOI2

S1M MAD  SIM ]
|
NAO 1M
EPISODO HIPOMANEACD
Adual I
Passsado I
NALD SIM
EPISODID MAN (400
Ml '}
Pasasado a
NAD ] B8
Epistdio {Hipst Maniaes dévido
ar ot adigfo mdolicar gl
Anual a
Passsado I




¥ COTAR SIM SE: _
D3 (SUMARIO)E Dda E DS = SIM E D4 (SUMARIO) =NAO

& PECIFIC AR SE O EFISODIO E ATUAL OU PASSADO,

SE DS O DO =S TM, PASS AR PARA O MODLLOSEGLITNTIE
SURTIOS
Ciclagem Rapila

Mas alimos 12 meses, teve 4 oumais e pisddios de euforial imitabilidade excessiva ou
de depressio 7

Episded o Misto

ENTREVISTADD FREENCHE 05 CRITERKYS PARA A MBS — EFISODI0MA N ACO E EFISO0IO
DEPRESSIVO MAIOK, OUASE TODRO DA, DURANTE PELOMERCS UMA SEMANA

Padrio Sazonal
OV MO AS REMISSOES O MLUDANCAS PARA LIM FR SO0 30

POLARIDADE OPOSTA (EX: DE BEPRESSAD PARA {HIPOTMANIA)
RO IR MU PERTO CA R ACTERISTIC O D0 AN,

Com nemissdio complela entre episidios

Entre o dois epiaddios mais recentes de euforial irritabilidade exoesiva teve um periodo
die pele menas 2 meses em que ndo apresentou nenhum desses problemas 7

ASSINALAR A OPCAOOQUE SEAPLICA

108

NAD SIM
Episdatio { Hipo) Manloco
indirziao por sulsidn e

Adual d

Passsado -

14

NAD SIM

Ciclogem Ripida

15

NAD SIM

f'.'pu'xM i Wivar

NAD SIM

Padrio Sezonal

17

NAO SIM

Comt remiixsio complens
enire api sl

O EPLSODI0 MATS RECENTE [ MANIACO { HIPOMANEATO/ MISTO/ DEPRESSIV O

GRAYIDADE
Xl Leve -
X2 M aclera ke J
X3 Severo sem mpecins pEIaiicos -
x4 Severe sem mspecios piodicos .|
X5 Em remissdoe parcial -l
Xib Em remissdo completa -
CRONOLOGLA
(111] e idade tinha quando, pela primeira vez, apreseniou esses problemas de euloria f
imitabilidade excessivade que falamaos 7
B Desde que esses problemeas comegrm, quantos periodos distintos de euloria f

irrabilidade excessiva jdteve”

MK Plig 500 (falle, 2000 = 12
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Anexo 4: Alcohol, Smoking and Substance Involvement Screening Test (ASSIST)

2. Durante os triés ditimos

1. Na sua vida quallis) desta(s) o Loty 3 g
st v v " gl £
s
(romente uso ndo prescrito pelo médico) —_ 7 g
imeiro drogo, depois o
a. derivados do tabaco N30 Sim Lprgu.'ﬂn rﬁ"n:;t:ru g g g 5
t. bebidas alcodlicas Nio sim a. derivados do tabaco 0 2 i 4 6
< macorha N&o Sim b. bebidas akodlicas 0 2 3 4 6
B Ndo Sim ¢, maconha 0o 2 3 4 6
¢ anfetaminas ou éxtase Mo Sim d. cocaina, crack 0 2 3 4 e
Finalantes - Nao Sim &, anfetarminas ou dxtase 0 2 3 4 &
g hipnoticos/sedativos Nao Sim f. inalanbes a2 P .
I, audndgencs Nio Sim g hipnéticos/sedativos 0 2 31 4 &
i. opioidesfopidceos ER Sim h. alucindgenos 0 2 3 4 ‘
R e e Nio Sim i, opioides/opidceos 0 2 3 4 6
* SE"NAD® em todos os ibens, investigue: I ) ¢ 2 3 4 &
“Mem mesmo o wand o estava na esoola

+ Se"NMAO®em todos os itens, pare a entrevista;
= 5S¢ "SIM®™ para alguma droga, continee com as demais questbes;
* Se "NUNCA®™ em todos os itens da questdo 2, pule para a questio 6; com outras respostas continue com as demals questbes;
3, Durante os trés altimos meses, g 4. Durante os trés altimos g
@m que frequéncia vocd teve um E i meses, com que frequinea
farte desejo ou urgénciaem E 2 ] o seu consume de (primelra 28
cnsumir? (primeira droge, depoiso i 5 ; E droga, depois o segunda § E
segunda droga ete.) g = 2 droga etc.} resultou em :
a. derivados do tabaco 0 3 4 5 [ problemas de salde, socials, g g g
t. behidas alcodlicas 0 3 4 5 g legais ou financeiros? E I
¢ maconha 0 3 4 5 P a, derivados do tabaco 0 4 5 & 7
¢, cocaina, crack 0 3 4 5 & b. bebidas akeodlicas 0 4 5 & 7
€, anfetaminas ou éxtase 0 3 4 5 [ €. maconha 0 4 5 & 7
f inalartes 0 3 4 5 6 d. cocaina, crack 0 4 5 & 7
g hipnaticos/sedativos 0 3 4 5 & e, anfetaminas ou éxtase g 4 5 & 7
t. alucindgenos 0 3 4 5 & f.inalantes 0 4 5 & 7
i, opioides fopidcens 0 % 4 5 g £ hipndticos/sedativos 0 4 5 & 7

. h. alucindgenaos 0 4 5 & 7
. outras; cific 0 3 4 5 [
e i, opioides/opidceos a 4 5 & 7

j. outras; especificar 0 4 5 & 7

NOMES POPULARES OU COMERCIAIS DAS DROGAS
3. derivados do tabaco (cigarro, charuto, cachimbe, fumo de corda)

k. bebidas alcodlicas (cerveja, vinho, champanhe, licor, pinga, uisque, vodca, vermutes, caninha, rum, tequila, gim)

¢ maconha (baseado, erva, liamba, diamba, birra, fuminha, fumo, mato, bagulho, pango, manga-rosa, massa, haxixe, skank etc.)

€. cocaina, crack (coca, pd, branquinha, nuvem, farinha, neve, pedra, cachimbao, brilhaj

€ estimulantes, como anfetaminas (bolinhas, rebites, bifetamina, moderine, MDMA)

f inalantes (solventes, cola de sapateiro, tinta, esmalte, cormetivo, vemiz, tiner, doroférmio, tolueno, gasolina, éter, langa-perfume,
cheirinho da lokd)

g hipnoticos/sedativos (ansioliticos, tranquilizantes, barbitiricos, fenobarbital, pentobarbital, benzodiaze pinicos, diazepam)

k. alucindgenaos (LS50, chad de lirio, cido, passaporte, mescalina, peiote, cacto)

i. opioides/opldcens (morfina, codeina, dpio, heraina, elixir, metadona, meperdina, propoxifena)

|- outras — especificar:



+ FACA as questies 6 e 7 para todas as
substancias mencionadas na questao 1

a. deriv ados do tabaco

a. derivados do tabace

¢. maconha

. maconha [1] [} 3
e, anfetaminasou ixtase

e e. anfet aminas ou éxtase o & E]
ok finglantess 0 & 3
spdatives 1] & E]
(-1
i. opicides/opiiceos o [ 3

Mota Importante: Pacientes que tenham usado drogas injetdvels nos
abimas s meses devem ser perguntados sabre seu padrka de uso
injetdeel durante ese periodo, para delesnings sews nivels de risco @
amelhar & e it o

0 & 3

2. anfetsminas ou Axtase HAQ, nunca I meses Imeses

=1
3
L

icos Ssedatives 1] ] 3 Guia de Intervengio para Padrio do wso injetivel
i opidceos [1] 7] 3
ot epatiese g g g | tmavespersemamosmems | | My e b
O menas de wrés dias seguidos cama us b r
iaks do que Uma vez PO 5 emana | Intervencia mais aprafund ada
o ks do que ks diad S eguides & tratamenta intendva
PDHTMGAD PARA CADA DROGA

E
[
-

d4-26 XT ol i

Maganha 03 426 I7 ou maks

Anfetamina ou dtase 0-3 4-16 27 ou mais

Hilgn dithen s,/s edatis 0-3 4-26 AT ol mais

ks fop o s a3 426 27 au mals

Calculo do escore de Envolvimento com Substancia Especifica
Pary cads sutmtinda (de o™ 8 T some o ewcoms ob Sidos nes questtes ¥ Tindusivel Mioincho nocdkbulo s ponusg Ses das questdes 1 e i
P neengh, L e ong para maconi 3 devenl see calioullade do seguiste ol e o 0 3e o Clle o O » Of o0 T
lm:pnhh:ﬂaq.nﬂﬂ!-rﬂﬂﬁ.w poniuada, sen do obtida pela soma de (Ol +03a = 0da » OBa =0T

- Adapiagio e Validagio para o Brasil por HENRIQUE, I. F. 5. ai al. Validag 8o da varsio brasbeira dotesie de agam do envobdmanto com aloog
digamo e guras substincias (ASSIST). Rev Assoc Mad Bras 500199206 (2004).

-verslo aiginal desenvahvida por WHO ASSIST WORKING GROUP (2002). Disponivel em: <hiip:feeaeswhoinsubstance_sbusa/aclivilies/assis
enfindeximi=,

- Este instrumento faz parie do KIT FORMAT URA do curse SUPERA, promavido pela Secretaria Nadonal de Pollicas sobre Drogas — SENAD, d
Minks Wrio da Jusiga, e execulado pala Universidade Federa da Sio Paulo — UNIFESP
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Anexo 5: Biological Rhythms Interview of Assessment in Neuropsychiatry (BRIAN)

Dos aspectos indicados abaixo assinale a op¢do que melhor descreve a conduta do paciente
nos ultimos 15 dias.

(1) nenhuma (2) pouca (3) bastante (4) muita

SONO

1. Qual o seu grau de dificuldade em dormir na hora habitual .

2. Qual o seu grau de dificuldade em acordar na hora habitual.

3. Qual o seu grau de dificuldade em sair da cama depois de despertar.

4. Qual o seu grau de dificuldade em sentir-se descansado com o numero de horas que
dorme (estar descansado inclui a sensagdo subjetiva e desempenho normal em tarefas diarias
como dirigir, raciocinar e trabalhar).

5. Qual o seu grau de dificuldade em “desligar” nos momentos de descanso?

ATIVIDADES
6. Qual o seu grau de dificuldade em terminar todas as atividades que faz em seu trabalho?

7. Qual o seu grau de dificuldade em terminar suas atividades habituais (limpar a casa, fazer
compras)?

8. Qual o seu grau de dificuldade em manter seu ritmo de atividade fisica (por exemplo:
tomar um onibus/metro ou praticar um esporte — se isto faz parte de sua rotina)

9. Qual é seu grau de dificuldade em cumprir o horario habitual de suas tarefas.
10. Qual o seu grau de dificuldade em manter seu nivel de desejo/atividade sexual? SOCIAL

11. Qual o seu grau de dificuldade em relacionar-se € comunicar-se com as pessoas com
gquem convive?

12. Qual o seu grau de dificuldade em usar de forma equilibrada aparelhos eletrénicos como
TV, internet, etc. (sem que isto prejudique seu contato com as pessoas com quem convive ou
gastem um ndmero de horas desproporcionais as seus outros afazeres).
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13. Qual o grau de dificuldade em ajustar suas rotinas e padréo de sono ao das pessoas com
qguem convive (familiares, vizinhos, amigos).

14. Qual o grau de dificuldade em disponibilizar de tempo e atencdo para as pessoas com
guem convive (familiares, vizinhos, amigos)?

ALIMENTACAO

15. Qual o seu grau de dificuldade em manter o horario das suas refeicdes (café da manhg,
almoco e jantar)?

16. Qual o seu grau de dificuldade em manter seu padrdo alimentar habitual no que se refere
a ndo pular refeicdes?

17. Qual o seu grau de dificuldade em manter seu padrdo alimentar habitual no que se refere
a quantidade de alimento ingerido?

18. Qual o seu grau de dificuldade em consumir com moderacdo estimulantes (como café e
coca-cola) ou chocolates/doces?

RITMO PREDOMINANTE (vespertino ou matutino)

Esta parte da escala é opcional e se refere aos seus habitos. Considere aqui os ultimos 12
meses.

(1) nunca (2) raramente (3) quase sempre (4) sempre

19. Vocé tem a tendéncia a estar mais ativo a noite (trabalho, relacdes interpessoais)?
20. Vocé tem a sensacdo que pela manha é mais produtivo?

21- VVocé tem trocado seu dia pela noite?



