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Burnout em servidores de um Hospital Universitário: associação com estilo 

de vida, características laborais e marcadores cardiometabólicos  

 

RESUMO 

 
A síndrome de Burnout (SB) é caracterizada pelo estresse crônico gerado no ambiente laboral. 

Esse processo induz estresse oxidativo no sistema nervoso central (SNC) que, por sua vez, leva 

a liberação de citocinas inflamatórias envolvidas com diversos distúrbios psiquiátricos. O 

estudo teve como objetivo avaliar a prevalência de SB em amostra representativa de 

colaboradores de um serviço hospitalar, bem como analisar o envolvimento do processo 

inflamatório com a doença e as informações referentes às características laborais e perfil 

sociodemográfico. Uma amostra de 375 profissionais participou do estudo. O instrumento 

Maslach Burnout Inventory – Human Service Survey (MBI-HSS) foi utilizado para detecção da 

SB. Foi encontrado prevalência de 8,27% para a SB. Os níveis séricos da interleucina-6 (IL-6), 

fator de necrose tumoral (TNF-α) e proteína C reativa ultrassensível (PCRus) estavam 

significativamente aumentados nos participantes que apresentaram SB em relação ao grupo 

controle, sugerindo a participação do processo neuroinflamatório no desenvolvimento da 

doença. Tanto TNF-α como a PCRus também estavam significativamente aumentadas em 

participantes propensos à SB com perfil P7 quando comparados ao grupo controle. As 

dimensões exaustão emocional (EE) e realização profissional (RP) apresentaram associação 

significativa com características sociodemográficas e laborais. Pesquisas que busquem elucidar 

o envolvimento do processo neuroinflamatório com o desenvolvimento da SB e a compreensão 

do envolvimento do estresse oxidativo na fisiopatologia dessa doença são cruciais para o 

desenvolvimento de um planejamento terapêutico e intervenções eficazes no universo laboral, 

permitindo o restabelecimento da saúde do trabalhador. 

 

Palavras-chave: Burnout. Profissionais de Saúde. Estresse. 

 

 

 

 

 

 

 

 



 

 

 

 

Burnout in University Hospital servers: association with lifestyle and 

occupational characteristics and cardiometabolic markers 

 

ABSTRACT 

 

The Burnout syndrome (BS) is characterized by chronic stress generated in the work 

environment. This process induces oxidative stress in the central nervous system (CNS), which, 

in turn, leads to the release of inflammatory cytokines involved in various psychiatric disorders. 

The study aimed to assess the prevalence of BS in a representative sample of employees of a 

hospital service, as well as to analyze the involvement of the inflammatory process with the 

disease and information related to work characteristics and sociodemographic profile. A sample 

of 375 professionals composed the study. The Maslach Burnout Inventory - Human Service 

Survey (MBI-HSS) instrument was used to detect BS. Prevalence of 8.27% was found for BS. 

Serum levels of interleukin-6 (IL-6), tumor necrosis factor alpha (TNF-α) and high-sensitivity 

C-reactive protein (hs-CRP) were significantly increased in participants with BS compared to 

the control group, suggesting the participation of the neuroinflammatory process in the 

development of the disease. TNF-α and hs-CRP were also significantly increased in participants 

prone to BS with P7 profile when compared to the control group. Emotional exhaustion (EE) 

and professional achievement (PA) dimensions showed significant association with 

sociodemographic and work characteristics. Studies seeking to elucidate the involvement of the 

neuroinflammatory process with the development of BS and the understanding of the 

involvement of oxidative stress in the pathophysiology of this disease are crucial for the 

development of therapeutic planning and effective interventions in the work environment, 

allowing the restoration of workers' health. 

 

Keywords: Burnout. Health Professionals. Stress.  
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 1. INTRODUÇÃO  

 

A síndrome de Burnout (SB) é definida com uma resposta inadequada aos 

estressores crônicos do trabalho de natureza interpessoal, com consequências negativas 

para os níveis pessoal, profissional e organizacional. É considerada como uma resposta 

prolongada ao estresse crônico (EZENWAJI et al., 2019). 

A síndrome em questão é dividida em três dimensões que seguem: 1) exaustão 

emocional (EE) essa dimensão destaca-se pelo sentimento de estafa emocional, falta de 

energia, desgaste físico e mental; 2) despersonalização (DP) é conhecido pelo 

distanciamento emocional do profissional em relação ao receptor do seu trabalho; 3) 

realização profissional (RP) o individuo se avalia de forma negativa, sente-se infeliz, 

sem motivação e demonstra insatisfação com o trabalho (SILVEIRA et al., 2016). 

Destaca-se que os profissionais que atuam em ambiente hospitalar 

constantemente estão expostos a fatores considerados estressantes como jornada de 

trabalho exaustiva, baixa remuneração, conflitos com colegas, complexidade de 

procedimentos, falta de recursos pessoais e materiais. Logo esses fatores contribuem 

para induzir ao estresse ocupacional que, por sua vez, contribui para aumento de EE, 

DP, assim como para redução da RP (KHAMISA et al., 2016; RUBACK et al., 2018). 

A forma como o profissional reage ao agente estressor, pode culminar ou não em 

patologias, sendo o grau de adoecimento resultado de fatores genéticos, cognitivos, 

estilo de vida e experiências anteriores. Para minimizar o estresse imposto aos 

indivíduos cotidianamente é necessário adotar medidas que podem ser divididas em dois 

grupos: as de cunho pessoal e as de responsabilidade das instituições (ROCHA et al., 

2018).   

A base neuroendócrina para a ativação da resposta ao estresse são o eixo 

hipotálamo-pituitário-adrenal (HPA) e o sistema nervoso autônomo (SNA). Logo, a 

resposta do organismo ao estresse está associada à sua ativação, acarretando mudanças 

nas concentrações de vários mediadores relacionados ao estresse. Como consequência a 

ativação sustentada ou frequentemente repetitiva dos dois eixos, sem a presença de 

recuperação (relaxamento), resulta em desenvolvimento de doenças (PAGLIARONE; 

SFORCIN,2009). 
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O processo fisiopatológico culmina com a liberação de citocinas envolvidas na 

resposta inflamatória como a interleucina-6 (IL-6) e fator de necrose tumoral-α (TNF-

α). Essas citocinas atuam na ativação do processo inflamatório e essa ativação ocorre a 

partir do momento em que o eixo HPA e SNA é ativado de forma sustentada através do 

estresse crônico.  (DANTZER et al., 1999; TSAI, 2017).  

Desta forma, podemos destacar que a SB pode desencadear problemas de saúde, 

gerando diversos sinais e sintomas tanto físicos quanto psíquicos. Sendo assim, observa-

se a susceptibilidade dos profissionais que atuam em ambiente hospitalar a desenvolver 

a SB, visto que cotidianamente lidam com intensas emoções, problemas estruturais no 

ambiente de trabalho, conflitos internos, falta de reconhecimento, sofrimento, medo, 

morte, sendo submetidos a um alto grau de estresse, bem como a uma crescente 
exaustão física e psicológica (PAIVA et al., 2017). 

Pesquisa realizada num hospital universitário onde os autores avaliaram a 

relação entre a SB e seus fatores associados, 34% dos entrevistados apresentou SB e os 

fatores associados foram estresse no ambiente laboral (MOUKARZEL et al., 2019). 

Logo, os fatores estressantes aos quais os profissionais de saúde estão 

rotineiramente expostos podem estar comprometendo sua atuação e qualidade 

profissional, gerando prejuízos imensuráveis para sua saúde física e mental, assim como 

para a instituição em que atuam. 

Diante do exposto, a presente pesquisa objetivou avaliar a prevalência de SB em 

amostra representativa de colaboradores de um serviço hospitalar, bem como analisar o 

envolvimento do processo inflamatório e das características sociodemográficas e 

laborais como fatores de desenvolvimento da doença. 
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2. REVISÃO DE LITERATURA 

2.1 Histórico da Síndrome de Burnout 

 

Foi na década de 70 que o então psicólogo americano Herbert Freundenberg 

definiu a SB na publicação de seu artigo intitulado “Staff Burnout”, em que discute 

sobre a insatisfação profissional relacionada com o estresse emocional do trabalho  

(GOVÊIA et al., 2018). O nome Burnout origina-se do verbo inglês “to burn out”, que 

significa queimar-se por completo, consumir-se. A síndrome em questão foi 

primeiramente percebida por Freudenberger, que observou um processo gradual de 

esgotamento emocional, desgaste no humor e diminuição da motivação nos 

trabalhadores voluntários com os quais trabalhava, associou este quadro a um estado de 

esgotamento e apatia apresentado por médicos, psicólogos e enfermeiros. Logo, a SB 

foi associada ao estresse ocupacional duradouro, relacionado a um conjunto composto 

por isolamento, esgotamento e desilusão do profissional referente ao seu trabalho 

(FREUDENBERGER, 1974).  

No ano de 1976 a psicóloga social norte-americana Christina Maslach foi a 

primeira a perceber que as pessoas portadoras da SB apresentavam atitudes negativas e 

de distanciamento pessoal. A partir de então os estudos sobre SB passaram a ter um 

caráter científico, uma vez que foram construídos modelos teóricos e instrumentos 

capazes de registrar e compreender este sentimento de exaustão emocional 

(MASLACH; LEITER, 2017a). 

Desta forma o Maslach Inventory Burnout - Human Services Surve (MBI-HSS) 

foi elaborado por Maslach e Jackson, (1981), traduzido e validado em português por 

Lautert, (1997), após observações dos indivíduos em seu ambiente de trabalho. O 

instrumento é composto por 22 itens distribuídos em três dimensões: EE, DP, RP. 

A dimensão EE destaca-se pelo sentimento de estafa emocional, falta de energia, 

desgaste físico e mental. O trabalhador se encontra no limite, sem recursos físicos e 

emocionais para seguir em frente. Essa dimensão possui uma correlação inversa com 

desempenho no trabalho e, geralmente está relacionada às excessivas demandas do 

trabalho e aos conflitos pessoais. A dimensão DP é conhecida pelo distanciamento 

emocional do profissional em relação ao receptor do seu trabalho. O trabalhador 

apresenta-se irritado, desmotivado com comportamento irônico, passando a tratar os 

clientes e os colegas de trabalho de forma indiferente. Na dimensão RP o indivíduo se 

avalia de forma negativa. Mantém sentimento de inabilidade e falta de adequação ao 
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trabalho desenvolvido. Sente-se infeliz, sem motivação e demonstra insatisfação com o 

trabalho. Os altos níveis de EE, DP e níveis de reduzidos de RP caracterizam o 

individuo com alto risco de desenvolver a SB (SILVEIRA et al., 2016). 

Para Maslach e Leiter, (2017b) os profissionais que estão neste processo de 

desgaste investem cada vez menos tempo no trabalho, fazendo somente o necessário, 

aumentando o absenteísmo. Assim, o trabalho de alta qualidade requer tempo e esforço, 

compromisso e criatividade, porém o indivíduo desgastado não tem a mesma 

capacidade laboral. Os profissionais que apresentam essas condições estão sujeitos a 

abdicar do vinculo empregatício, tanto psicológica quanto fisicamente (MASLACH; 

JACKSON, 1981). 

A SB tem sido relatada como resultante da vivência profissional em um contexto 

de relações sociais complexas. O trabalhador que antes era muito envolvido 

afetivamente com os com os seus pacientes ou com o trabalho em si, desgasta-se e, em 

um dado momento, desiste, perde a energia completamente. O envolvimento do 

trabalhador perde o sentido de sua relação com o trabalho, desinteressa-se e qualquer 

esforço lhe parece inútil  (BRASIL, 2001). 

 

2.2 Epidemiologia  

 

Segundo a Organização Mundial da Saúde (OMS) o estresse é uma epidemia 

global, que, em demasia, pode gerar diversos sintomas no indivíduo tais como insônia, 

fadiga, irritabilidade, ansiedade e até depressão, podendo prejudicar o bem-estar 

biopsicossocial do indivíduo. Esses sintomas podem aumentar a probabilidade do 

profissional desenvolver problemas comportamentais, dentre eles a SB (ANDRADE; 

CARDOSO, 2012). 

O aumento da prevalência da SB tem sido descrita em trabalhadores 

provenientes de ambientes de trabalho que passam por mudanças na organização, como 

dispensas temporárias do trabalho e enxugamento (downsizing) na chamada 

reestruturação produtiva. (BRASIL, 2001.; OPAS, 2001). 

Em estudos internacionais incluindo professores médicos, enfermeiros e 

residentes, a prevalência da SB variou de 50,0 a 74,0% (FABICHAK; SILVA-JUNIOR; 

MORRONE, 2014). Uma pesquisa anterior realizada com amostra de 434 profissionais 

de saúde de Portugal demonstrou prevalência de 5,7% de SB entre os participantes 

(MATA et al., 2016). Semelhantemente, em pesquisa realizada sobre SB em 
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profissionais de saúde da cidade de Arequipa no Peru, os autores encontraram uma 

prevalência da SB de 5,6%, (GALLEGOS et al., 2017) 

Entre os trabalhadores brasileiros, apurou-se que 70% são afetados por estresse 

ocupacional e 30% do total estão vitimados pela SB, a pesquisa envolveu diversos 

países como Estados Unidos, Alemanha, França, Brasil, Israel, Japão, China, Hong 

Kong e em Fiji, e ficou demostrado que o Brasil ocupa o segundo lugar em número de 

trabalhadores acometidos pela SB (SÁ, 2017).  

Em pesquisa realizada na Grande São Paulo com enfermeiros da Unidade de 

Terapia Intensiva (UTI) de um hospital universitário de grande porte a prevalência de 

SB correspondeu a 14,3% da amostra (VASCONCELOS; MARTINO, 2018). 

Prevalências mais altas também foram encontradas em uma amostra com 122 médicos 

brasileiros onde 40% deles foram diagnosticados com SB (BARROS et al., 2016). 

Outro estudo com profissionais portugueses, 1.262 enfermeiros e 466 médicos, 

evidenciou uma prevalência da SB de 43,3% e 49,4%, respectivamente (MARÔCO et 

al., 2016). 

A SB é considerada um problema de saúde pública, pois cursa com implicações 

na saúde física e mental do trabalhador, prejudicando a qualidade de vida no ambiente 

laboral. Sua incidência tem aumentado expressivamente nos últimos anos em diversos 

países, especialmente no Brasil, (SILVEIRA et al., 2016). 

 

2.3 Estresse, Síndrome de Burnout e o processo inflamatório 

 

Hans Selye, fisiologista austríaco em 1936 identificou as primeiras observações 

sobre o estresse. Descobriu que os sintomas não químicos provocavam no organismo as 

mesmas reações que as substâncias químicas. O termo estresse foi utilizado pela 

primeira vez para definir a forma como o organismo reage à determinada situação de 

perigo. Os fatores estressantes impulsionam a luta pela vida, os estímulos são gerados a 

todo o momento. O estresse compreende as respostas fisiológicas, psicológicas e 

comportamentais que surgem para atender a pressões geradas por estressores internos 

ou externos (MENEGHINI; PAZ; LAUTERT, 2011). 

O ser humano, cronicamente estressado, apresenta cansaço mental, dificuldade 

de concentração, perda de memória imediata, apatia e indiferença emocional. Uma outra 

área que é frequentemente afetada pelo estresse excessivo, é o das relações 

interpessoais, uma vez que a irritabilidade, a anedonia (dificuldade em sentir qualquer 
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prazer), a ansiedade e a depressão, presentes em quadros mais avançados, 

impossibilitam relacionamentos afetivos plenos e interferem até com as relações 

ocupacionais (LIPP, 2006). 

O estresse relacionado ao trabalho é definido como uma resposta do profissional 

ao se deparar com demandas relacionadas ao ambiente laboral, muitas vezes sem 

compatibilidade com suas habilidades e conhecimentos. Os sintomas da SB surgem 

quando as demandas de trabalho se tornam inacessíveis ou difíceis de gerenciar, os 

fatores desencadeantes podem ser organizacionais, condições inadequadas de trabalho e 

falta de apoio de colegas e supervisores (BVS, 2016). 

A SB pode apresentar em sua fase inicial uma série de sinais e sintomas 

psicossomáticos tais como taquicardia, alterações cardiovasculares, insônia e outros. O 

organismo sempre busca o equilíbrio, realizando uma resposta adaptativa para 

estabelecer a homeostase anterior, exigindo um desgaste e utilização de reservas de 

energia física e mental.  Logo, o estresse é um dos grandes problemas psicossociais que 

afetam a qualidade de vida dos profissionais no ambiente laboral, acarretando diversos 

prejuízos à organização devido ao adoecimento do trabalhador, ao absenteísmo e às 

licenças para tratamento de saúde (MENEGHINI; PAZ; LAUTERT, 2011). 

 É um fato que o estresse envolve muitos sistemas cerebrais, e orgânicos de 

modo geral, sendo a reação fisiológica um deles. É importante destacar que a reação 

fisiológica ao estresse envolve vários sistemas endócrinos sistematicamente ligados 

entre si, incluindo o eixo hipotálamo-hipófise-adrenal (HPA) e o eixo hipotálamo-

hipófise-tireoide (HPT) (JONSDOTTIR; DAHLMAN, 2019). Os neurônios presentes 

no hipotálamo são estimulados a secretar o hormônio de liberação de corticotrofina 

(CRH) que, subsequentemente, estimula a glândula pituitária a produzir e liberar o 

hormônio adrenocorticotrófico (ACTH). O ACTH percorre a corrente sanguínea, atinge 

as glândulas adrenais e estimula a secreção dos hormônios do estresse (VILLAS BOAS 

et al., 2019).  

O estresse psicológico é um poderoso gatilho para os distúrbios do SNC e 

influencia diretamente o estado imunológico dos indivíduos (MUNSHI et al., 2020). No 

entanto, atualmente, a natureza dessas alterações imunológicas periféricas durante ou 

após o estresse é conflitante entre os pesquisadores da área. Talvez isso ocorra devido à 

escassez de foco na pesquisa clínica e nas análises dos níveis séricos dos mediadores 

pró-inflamatórios em pacientes que convivem com o estresse crônico em seus ambientes 

organizacionais.  
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Pesquisas atuais sobre a SB propõem uma definição que permite o vínculo 

biológico entre o estresse e a doença, sendo crucial a busca por marcadores biológicos 

que possibilitem o diagnóstico na prática clínica. Além disso, é evidente a necessidade 

da investigação fisiopatológica dos transtornos psíquicos relacionados às alterações 

orgânicas (JONSDOTTIR; DAHLMAN, 2019).  

Estudos recentes indicam que a inflamação, o estresse e a depressão estão 

intimamente relacionados. Os distúrbios depressivos possuem vias de comunicação 

mediadas por citocinas que atuam entre o sistema imunológico e o cérebro e estão 

envolvidas na patogênese destas patologias (POLLAK; YIRMIYA, 2002; YI-CHIH 

TING; YANG; TSAI, 2020). É essencial destacar que a SB pode apresentar 

comorbidade com alguns transtornos psiquiátricos, como a depressão (TRIGO; TENG; 

HALLAK, 2007). 

As citocinas que estão ligadas a esse processo compreendem um grupo 

heterogêneo de mensageiros moleculares que são produzidos por células 

imunocompetentes como linfócitos e macrófagos. Além disso, são secretadas pelos 

astrócitos (células da neuroglia) e pela micróglia durante o desenvolvimento fetal, o que 

sugere um papel destes mediadores no neurodesenvolvimento (KRONFOL; REMICK, 

2000).  

Um dos mecanismos propostos para explicar o aumento na concentração de 

mediadores inflamatórios em indivíduos submetidos ao estresse constante é a captação 

de sinais de perigo onde os padrões moleculares associados a danos (DAMPs) no SNC 

se ligam ao seu receptor na membrana celular e ativam uma cascata de sinalização que 

inclui a ativação do fator de transcrição nuclear, fator kappa (NF-κB) e proteína quinase 

ativada por mitogênese (MAPK), levando à ativação e montagem do inflamassoma, um 

complexo proteico, onde a caspase-1 ativa atua como catalisadora na clivagem e 

secreção de IL-1β e IL-8, importantes sinalizadoras pro-inflamatórias (OWONA; 

ABIA; MOUNDIPA, 2020). Além disso, a síntese de mediadores inflamatórios pode ser 

aumentada através da geração de espécies reativas de oxigênio e nitrogênio (ROS e 

RNS) e da liberação de moléculas como, por exemplo, as proteínas de choque térmico 

(HSP) (um tipo de DAMPs) e adenosina trifosfato (ATP). O ATP extracelular atua 

através do receptor purinérgico P2X7, que conduz à formação de um inflamassoma 

NLRP3 e produção de IL-1 β, TNF-α, IL-6, IFN-γ e outras citocinas. Pesquisas 

anteriores descreveram alguns receptores de reconhecimento padrão (PRRs) localizados 

no citoplasma das células como, por exemplo, as células dendríticas e os macrófagos, e 
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que também estão envolvidos na indução de respostas inflamatórias (KUMAR; 

KAWAI; AKIRA, 2011).  

As citocinas liberadas aumentam a transmissão glutamatérgica, por meio do 

aumento da atividade da indoleamina 2,3-dioxigenase (IDO), encontrada em tecidos 

extra-hepáticos incluindo células do SNC como astrócitos, micróglia, células endoteliais 

microvasculares e macrófagos, enquanto glicocorticoides, cuja liberação é promovida 

pelo estresse, estimulam a atividade da forma hepática dessa enzima, a triptofano 2,3-

dioxigenase (TDO). Essas enzimas provocam a degradação do aminoácido triptofano e 

formação de quinureninas, que mesmo produzidas na periferia podem ter acesso central, 

pois atravessam a barreira hematoencefálica. As quinureninas produzidas no cérebro, 

assim como as advindas da periferia produzem como metabólito o ácido quinolínico, 

que atua como agonista do receptor glutamatérgico N-metil-D-Aspartato (NMDA) 

(KIM; JEON, 2018). Assim, o conjunto de alterações que incluem a redução da síntese 

de monoaminas e o aumento da sinalização glutamatérgica, promovem aumento da 

atividade da amígdala, córtex pré-frontal medial, ínsula e córtex cingulado anterior 

(ACC), observadas em estudos de neuroimagem e que culminam em sentimentos como 

medo, preocupação, hipervigilância e desequilíbrio emocional, característicos do estado 

ansioso (CONSTANTINO et al., 2018; FELGER, 2018). 

As citocinas liberadas durante o processo de estresse crônico podem ser 

divididas em dois grupos, as pró-inflamatórias e as anti-inflamatórias. O primeiro grupo 

inclui aquelas diretamente envolvidas na resposta inflamatória (KRONFOL; REMICK, 

2000), tais como a IL-6 e o TNF-α.  Essas citocinas influenciam o SNC por diversas 

vias. Uma delas é o efeito no eixo HPA, promovendo febre, diminuição da ingesta 

alimentar e o isolamento social. Este processo possivelmente é responsável pelo 

desenvolvimento de um estado inflamatório crônico nos distúrbios psíquicos (MAES; 

SONG; YIRMIYA, 2012; YOUNG; BRUNO; POMARA, 2014). 

Uma pesquisa sobre o papel da IL-6 nos distúrbios do SNC revelou que o 

aumento da atividade desta citocina pode causar depressão através da ativação do eixo 

HPA sob influência do metabolismo dos neurotransmissores (YI-CHIH TING; YANG; 

TSAI, 2020). Além disso, um estudo sobre comparação entre a SB e depressão 

subclínica apontou que níveis mais altos das citocinas pró-inflamatórias IL-6 e IL-12 

foram correlacionados com maior gravidade do Burnout e sintomas depressivos nos 

pacientes (GAJEWSKI et al., 2017). Outra pesquisa realizada com 213 participantes, 

sobre a relação entre os níveis séricos de TNF-α e a SB, evidenciou um aumento 
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significativo desta citocina nos participantes com a SB (GROSSI et al., 2003). 

Contrariamente, estudo no qual o nível sérico de 17 citocinas distintas, incluindo o 

TNF-α, foi comparado em pacientes com SB subclínica e depressão leve a moderada, 

demonstrou que não há relação entre qualquer das citocinas e a alta pontuação dos 

participantes com a SB na dimensão EE do MBI-HSS (GAJEWSKI et al., 2017). 

A PCRus também é um marcador comumente usado na doença inflamatória, 

especialmente quando seus níveis séricos ultrapassam 10 mg/L,  é considerado um 

indicador associado ao estresse crônico e representa um importante contribuinte para a 

inflamação basal (NORDESTGAARD, 2009; PEPYS; HIRSCHFIELD, 2003 

JOHNSON; ABBASI; MASTER, 2013). 

Em estudo realizado com 204 participantes, na qual foi examinada a relação 

entre o estresse de trabalhadores e mediadores de inflamação, pesquisadores revelaram 

que o estresse relacionado ao trabalho predispõe o profissional ao aumento da PCR 

(ALMADI; CATHERS; CHOW, 2013). Além disso, uma meta-análise sobre associação 

da PCR com o estresse psicossocial crônico concluiu que o estresse psicossocial 

aumenta significativamente o nível sérico da proteína (JOHNSON; ABBASI; 

MASTER, 2013). 

 

2.4 Síndrome de Burnout em Profissionais que atuam em ambiente hospitalar 

 

A SB atinge várias profissões, mas tem um enfoque de estudo vinculado a 

profissões de ensino e serviços de saúde, por estarem relacionadas ao intenso e contínuo 

contato emocional com pessoas. A intensidade desse fenômeno e o impacto sobre a 

economia também podem ser evidenciados por meio de afastamentos, absenteísmos e 

baixa produtividade (CARLOTTO et al., 2013; SILVA et al., 2017) 

As condições sociais de trabalho e o estresse psicológico vivenciados no 

ambiente hospitalar podem gerar fatores de risco ocupacional que afetam praticamente 

toda a população economicamente ativa. A natureza do trabalho em saúde resulta em 

lidar com a dor, com o sofrimento e com a morte de pacientes, o que pode afetar os 

trabalhadores de instituições hospitalares, propiciando o surgimento da SB (FRANÇA 

et al., 2012; SILVA et al., 2017). 

Os profissionais mais vulneráveis a desenvolver a SB são aqueles com 

interações humanas intensas e duradouras, é um processo no qual as atitudes e 

comportamentos dos profissionais mudam negativamente em resposta ao estresse 
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relacionado ao trabalho causado por fatores organizacionais. Logo, profissionais da área 

da saúde fazem parte de uma parcela da sociedade acometida por esta síndrome 

destacando fatores desencadeadores como a falta de reconhecimento da sociedade, dos 

gestores no ambiente de trabalho, a escassez nos equipamentos e a falta de apoio 

psicológico, tornando esses profissionais vulneráveis a desenvolver a SB (MORENO et 

al., 2018; OLIVEIRA; ARAÚJO, 2016). 

A atividade laboral hospitalar é caracterizada por excessiva carga de trabalho, 

contato com situações limitantes, alto nível de tensão e de riscos para si e para outros. 

Inclui problemas de relacionamento interpessoal aos que prestam assistência direta aos 

pacientes e preocupações com demandas institucionais.  Outro fator a ser considerado é 

o tempo de profissão, sendo que quanto mais tempo maior a confiança e a habilidade 

nas funções exercidas e, por consequência, menor é a sobrecarga física e emocional. 

Sendo assim, o profissional que possui mais de dez anos de trabalho é menos vulnerável 

a desenvolver SB (FRANCO et al., 2011; MENEGHINI; PAZ; LAUTERT, 2011). 

Estudo recente onde foi realizada uma revisão sistemática sobre SB em 

profissionais de enfermagem no ambiente hospitalar os concluiu que os profissionais 

devem ter os seus direitos assegurados por parte das instituições de saúde e dos 

governos. É necessário de adotar estratégias relacionadas à diminuição das jornadas de 

trabalho, melhoria na infraestrutura das instituições, como medidas profiláticas para as 

doenças ocupacionais como a SB (ANDRADE et al., 2019). 

Em pesquisa realizada sobre a presença da SB em profissionais da saúde foi 

verificada que a depressão e o estresse no ambiente hospitalar colaboram para os altos 

índices da SB no Brasil o que pode causar grandes problemas aos profissionais podendo 

colocar a assistência ao paciente em risco, tendo em vista a alta EE, DP e RP 

experimentados por esses profissionais (SILVA et al., 2020). 

 

2.5 Sintomas, tratamento e Prevenção da Síndrome de Burnout 

A SB foi incluída na 11ª Revisão da Classificação Internacional de Doenças 

(CID-11) que entrará em vigor a partir de 2022, como um fenômeno ocupacional. O 

código desta condição estará disponível como QD85 e traz uma explicação mais 

detalhada sobre ela, sendo considerada uma síndrome consequente do estresse crônico 

no local de trabalho. Esta classificação é representada por três aspectos: sentimentos de 

exaustão ou esgotamento de energia; aumento do distanciamento mental do próprio 
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trabalho, ou sentimentos negativos de cinismo relacionados ao próprio trabalho e 

redução da eficácia profissional (OPAS/OMS BRASIL, 2016; SOUZA; HELAL; 

PAIVA, 2017). 

A SB é um processo lento que se desenvolve em longo prazo e raramente é 

identificado no início, logo, com o desenvolvimento lento e raramente agudo, o início 

dos sintomas é marcado pelo seu excessivo e prolongado nível de tensão. Geralmente, 

estão presentes sintomas inespecíficos associados, como insônia, fadiga, irritabilidade, 

tristeza, desinteresse, apatia, angústia, tremores e inquietação, caracterizando síndrome 

depressiva e/ou ansiosa. O preenchimento dos critérios elencados leva ao diagnóstico de 

SB (BRASIL, 2001; PALAZZO; CARLOTTO; AERTS, 2012). 

Para efetuar o diagnostico da SB, são avaliadas as características individuais 

associadas às do ambiente de trabalho, proporcionando o aparecimento de fatores 

multidimensionais da síndrome como EE, DP e reduzida RP. Os fatores que estão 

envolvidos no desenvolvimento da SB incluem a falta de controle, recompensas 

insuficientes não somente recompensas em dinheiro, mas reconhecimento pelo trabalho 

prestado, o trabalhador se esforça e espera reconhecimento pelo seu trabalho, 

sobrecarga de trabalho, conflitos nos relacionamentos interpessoais, ausência de 

imparcialidade onde há a percepção que o local de trabalho é injusto e desigual  

(MASLACH; LEITER, 2017a; PAIVA et al., 2019).  

Segundo Silva et al. (2018) identificar agentes estressores e causais no ambiente 

laboral corresponde ao início da mudança que deve ser realizada. Esse processo deve ser 

feito precocemente, desenvolvendo soluções para diminuir efeitos negativos, tornando o 

cotidiano mais produtivo e prazeroso.  

O tratamento da SB envolve psicoterapia, tratamento farmacológico e 

intervenções psicossociais. Entretanto, a intensidade da prescrição de cada um dos 

recursos terapêuticos depende da gravidade e da especificidade de cada caso. Sendo 

também primordial contemplar as questões que geram desgaste na saúde mental do 

trabalhador como limitações técnicas, pessoais e materiais, a alta demanda de 

atendimento o desrespeito de alguns usuários insatisfeitos e, em especial, a baixa 

remuneração. Fatores que, somados às pressões organizacionais e vivenciados 

diariamente, geram uma sobrecarga emocional, que pode interferir, inclusive na relação 

dos profissionais com os usuários (ALBUQUERQUE; MELO; NETO, 2012; BRASIL, 

2001;). 
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Medidas de educação em saúde, por meio de discussões temáticas, rodas de 

conversa, sustentam o arcabouço de informações necessárias para fornecer subsídios ao 

trabalhador para detecção precoce de sintomas de SB e o autocuidado. Logo, a SB pode 

ser evitada, desde que a cultura da organização favoreça a execução de atividades 

preventivas do estresse crônico, a partir da atuação em equipes multidisciplinares, numa 

perspectiva de resgatar as características afetivas contidas no cotidiano de quem cuida 

(JODAS; HADDAD, 2009; SILVA et al., 2018). 
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3. OBJETIVOS 

3.1 Geral 

• Avaliar a prevalência de SB em amostra representativa de colaboradores de um 

serviço hospitalar, bem como analisar o envolvimento do processo inflamatório 

e das características sociodemográficas e laborais como fatores de 

desenvolvimento da doença. 

3.2 Específicos 

• Caracterizar a amostra quanto às variáveis sociodemográficas e laborais;  

• Identificar níveis de EE, DP e RP (Burnout) entre os participantes da pesquisa; 

• Avaliar a associação entre as dimensões que compõem a SB e as variáveis 

sociodemográficas e laborais;  

• Avaliar a associação entre as SB e as citocinas infamatórias IL-6, TNF-α e PCR;  
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Abstract 

The present study aimed to assess the prevalence of Burnout syndrome (BS) in a 

representative sample of employees of a hospital service, as well as to analyze the 

involvement of the inflammatory process with the disease and information related to 

work characteristics and sociodemographic profile. A sample of 375 professionals 

composed the study. The Maslach Burnout Inventory - Human Service Survey (MBI-

HSS) instrument was used to detect BS. Prevalence of 8.30% was found for BS. Serum 

levels of Interleukin-6 (IL-6), Tumor Necrosis Factor alpha (TNF-α) and High-sensitivity 

C-Reactive Protein (hs-CRP) were significantly increased in participants with BS 

compared to the control group, suggesting the participation of the neuroinflammatory 

process in the development of the disease. TNF-α and hs-CRP were also significantly 

increased in participants prone to BS with P7 profile when compared to the control group. 

Emotional exhaustion (EE) and professional achievement (PA) dimensions showed 

significant association with sociodemographic and work characteristics. Studies seeking 

to elucidate the involvement of the neuroinflammatory process with the development of 

BS and the understanding of the relationship of oxidative stress in the pathophysiology of 

this disease are crucial for the development of therapeutic planning and effective 

interventions in the work environment. 

KEYWORDS: Occupational stress; Neuroinflammation; Inflammatory markers; 

Oxidative stress; Health professionals. 
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1. Introduction 
Burnout Syndrome (BS) is defined as an inadequate response to chronic 

stressors of interpersonal nature present in the work environment, with negative 

consequences, affecting personal, professional, and organizational dimensions. 

Objectively, it is the prolonged response to chronic stress in humans [1]. 

According to the Maslach Burnout Inventory - Human Service Survey (MBI-

HSS), a measurement instrument used to detect BS, the disease is divided into three 

domains: 1) emotional exhaustion (EE), that is, the feeling of emotional fatigue, lack of 

energy, physical and mental wear; 2) depersonalization (DP), which is closely linked to 

the emotional withdrawal from demands of health service users and; 3) professional 

achievement (PA), where the individual evaluates himself negatively, feels unhappy, 

without motivation and dissatisfied at work [2]. 

BS has been studied worldwide for more than four decades and represents an 

important psychosocial risk factor with relevant consequences for the individual, health 

institutions and people who receive care. The effects of BS can harm health 

professionals on three levels: 1) individual, interfering with the physical, mental, 

professional and social status; 2) professional, leading to negligence, impersonal contact 

with co-workers and patients; 3) organizational, generating conflicts with team 

members, turnover, absenteeism and decreased quality of services provided [3] 

It is well known that professionals who work in a hospital environment are 

constantly exposed to factors considered stressful, such as exhaustive workload, low 

pay, conflicts with colleagues, complexity of procedures and lack of personal and 

material resources. Together, these factors can lead to occupational stress [4]. 

Occupational stress is the organism's reaction to physical and/or psychological 

components in response to a stressor present in the organizational environment. 

Depending on how the organism reacts to the stressor, it can culminate or not in 
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pathologies. The intensity that these diseases will be expressed depends on genetic, 

cognitive factors, lifestyle, and previous experiences, among others. To minimize the 

stress imposed on individuals on a daily basis, it is necessary to adopt measures of 

personal nature and those of the institutions' responsibility [5]. 

The neuroendocrine basis for activating the stress response is the activation of 

the hypothalamic-pituitary-adrenal axis (HPA) and the autonomic nervous system 

(ANS), which causes changes in the concentrations of various stress-related mediators 

[6]. In addition, it is well established in literature that stressful conditions lead to the 

excessive formation of reactive oxygen species (ROS), causing oxidative stress and 

inducing the neuroinflammatory process, closely linked to the development of 

psychiatric disorders such as BS [7,8], anxiety [9–14], depression [11–17], among 

others. Thus, oxidative stress triggered by occupational stress culminates in the 

induction of neuroinflammation and, consequently, in the release of pro-inflammatory 

cytokines such as interleukin-6 (IL-6), tumor necrosis factor-α (TNF-α), among others 

[18], as well as the release of high-sensitivity C-Reactive Protein (hs-CRP). 

Since health professionals who work in a hospital environment are constantly 

exposed to high levels of occupational stress, as they deal with intense emotions, 

structural problems, internal conflicts, lack of recognition, suffering, fear, anguish and 

death, as well as increasing physical and psychological exhaustion on a daily basis, they 

are susceptible to the development of BS [19]. 

A study on factors associated with BS in a university hospital showed that 34% 

of respondents had the disease, and stress in the work environment was the main factor 

for its development [20]. 

Given the above, the present study aimed to assess the prevalence of BS in a 

representative sample of employees of a University Hospital, as well as to analyze the 
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involvement of the inflammatory process and sociodemographic and work 

characteristics as factors that lead to the development of the disease. 

2. Materials and methods 

2.1 Study design 

This is a cross-sectional cohort study with workers from the University Hospital 

of the Federal University of Grande Dourados-MS, Brazil. 

2.2 Study location 

This research was carried out at the University Hospital (HU-UFGD), involving 

professionals from the assistance and administrative sectors. According to the IBGE 

(2019), the municipality of Dourados (MS) has estimated population of 222,449 

inhabitants, is considered a reference in public health care for the population distributed 

into 33 municipalities in the “Grande Dourados” region, including indigenous and 

bordering populations (Paraguay). The service in the municipalities of the macro-region 

works through a regulation board. 

2.3 Population 

The population was composed of all professionals who provide health services 

at HU-UFGD including 297 outsourced professionals, 383 under the Public Sector 

Pension system (RJU) and 704 employees linked to the Brazilian Hospital Services 

Company (EBSERH), constituting 1384 professionals. 

2.4 Inclusion and exclusion criteria  

For sample selection, professionals working in the health service for at least six 

months were included to characterize link with the institution. Professionals with 

weekly workload of less than 20 hours, those who were away or on vacation during the 

data collection period were excluded. 
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2.5 Sampling procedure 

Sample calculation was performed using the R 3.1.2 software considering 

unknown prevalence of success of 50%, accuracy of 3% and increment of 10% for 

eventual losses in data collection. After sample calculation, 580 participants were 

invited to participate in the research. The final sample consisted of 375 participants, 264 

from the assistance sector, 94 professionals from the administrative sector and 17 

outsourced professionals who perform general services (Figure 1). 

2.6 Protection of research participants 

The study was conducted following ethical principles of research with human 

beings set out in Resolution 466/2012 and approved by the Ethics and Research 

Committee (CEP) of the Federal University of Grande Dourados (Protocol No. 

3.244.985). 

2.7 Data collection 

The following questionnaires and instruments were used: 

2.7.1. Sociodemographic and work questionnaires 

The sociodemographic and work characteristics of the sample were obtained 

through a questionnaire developed for this purpose, composed of closed and open 

questions addressing sex, color, age, marital status, schooling, income, number of 

employment bonds, employment situation, occupation area, professional activity, 

working hours and number of sectors the professional works. 

2.7.2. Maslach Burnout Inventory - Human Service Survey (MBI-HSS) 

MBI-HSS is a measuring instrument for the detection of BS. It was originally 

developed by Maslach e Jackson, (1981) and translated and validated by Lautert, (1995) 
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for use in Brazilian professionals. The inventory verifies Burnout scores in relation to 

the frequency of some personal feelings and attitudes in the work environment towards 

users and co-workers. 

MBI-HSS is composed of a Likert scale with 22 items distributed in three 

dimensions: 1) EE; 2) DP and; 3) PA. Grades of increasing intensity are assigned to 

each of the 22 items, ranging from 0 to 6, where: a) 0 (never); b) 1 (a few times a year); 

c) 2 (once a month); d) 3 (a few times a month); e) 4 (once a week); f) 5 (a few times a 

week) and; g) 6 (every day). 

The EE dimension has nine items and indicates how often the individual feels 

emotionally worn out and exhausted at work. The DP dimension consists of five items 

and concerns the cold and impersonal way in which the professional reacts to the 

demands of health service users. The third dimension, PA, consists of eight items and 

addresses the feelings of personal, professional competence and effectiveness in 

carrying out the work. For this component, the dimension of scores is inverted, the 

higher the score, the greater the PA feeling. 

According to MBI-HSS, the research participant has BS when he/she reaches 

maximum scores in the EE, DP dimensions and minimum scores in the PA dimension. 

Data referring to the dimensions that compose BS were subdivided in this study into 07 

categories: 1) Burnout (when participant reaches maximum scores in the EE, DP 

dimensions and minimum scores in the PA dimension); 2) Control (C: when there was 

no change in any of the three dimensions); 3) Prone 1 (P1: when a change in the EE 

dimension is detected); 4) Prone 2 (P2: when a change in the DP dimension is 

detected); 5) Prone 3 (P3: when a change in the PA dimension is detected); 6) Prone 4 

(P4: when changes in EE and DP dimensions are detected); 7) Prone 5 (P5: when 

changes in EE and DP dimensions are detected); 8) Prone 6 (P6: when changes in the 
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DP and PA dimensions are detected) and 9) Prone 7 (P7: when changes in the three 

dimensions of the instrument are detected, but without Burnout profile (maximum 

change for the Burnout score). 

2.8 Data collection procedures   

Data collection took place from May to November 2019. Participants received 

clarifications regarding the nature of the research, objectives, procedures, and ethical 

guarantees. Data collection was carried out by the research team and occurred through 

the application of the measurement instrument in the participants' workplace, and the 

same application criteria and conditions were maintained in all cases. After the initial 

approach to the invitation, as well as after acceptance, participants filled out the Free 

and Informed Consent Form and received the questionnaires with the socio-

demographic and work data and MBI-HSS to fill out. Subsequently, the material was 

collected by researchers. 

2.9 Analysis of cytokines and high-sensitivity C-reactive protein (hsCRP) 

For cytokine analysis, after the application of sociodemographic and work 

questionnaires and the MBI-HSS instrument, research participants were classified into 

the following groups, as previously described: 1) Burnout; 2) Control; 3) Prone 1; 4) 

Prone 2; 5) Prone 3; 6) Prone 4; 7) Prone 5; 8) Prone 6 and 9) Prone 7. 

Blood samples were collected after a 12-hour fasting period using serum as 

biological material for analysis. IL-6 and TNF-α were determined by 

electrochemiluminescence in Elecsys 2010® analyzer (Roche Diagnostics - 

Forrenstrasse - Switzerland) using commercial kits compatible with the analyzer. The 

test principle is based on the sandwich technique. Eighteen microliters of sample are 

incubated with specific anti-IL 6 or anti-TNF-α biotinylated monoclonal antibody. After 
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the addition of specific anti-IL 6 or anti-TNF-α biotinylated monoclonal antibody 

marked with ruthenium complex and streptavidin-coated microparticles, antibodies 

form a complex with the sample antigen (sandwich). The mixture generated by the 

reaction is aspirated to the equipment's reading cell, where microparticles are 

magnetically connected to the electrode surface. Unconnected elements are removed by 

the equipment. The application of an electric current to the electrode induces a 

chemiluminescent emission that is measured by a photomultiplier. 

Hs-CRP was determined in the participants' serum by immunoturbidimetry using 

the C-ReactiveProtein (Latex) commercial kit, compatible with the Cobas Integra 800® 

analyzer (Roche Diagnostics - Forrenstrasse - Switzerland). The principle of this test is 

based on the ability of latex particles stabilized and sensitized with anti-human CRP 

antibody to be agglutinated when the protein is present in the sample. The agglutination 

intensity, measured by absorbance, is proportional to the hs-CRP concentration. 

2.10 Statistical analysis 

The database was prepared using the Microsoft Excel 2010 software. Data 

collected were coded and tabulated in double typing and, subsequently, validated. 

For analysis of sociodemographic and work characteristics data, descriptive 

statistics was used. Bivariate analysis was performed to assess the association between 

sociodemographic and/or work characteristics and the intensity level for each MBI-HSS 

dimension. Chi-square test (χ
2
) and Fisher's Exact tests were used to compare 

proportions, according to the number of cases. 

Data related to cytokine and hs-CRP measurements were analyzed for normal 

distribution using the Shapiro-Wilk test and homogeneity of variance using the Levene 

test. Based on results obtained for normality distribution and homogeneity of data, the 

Kruskal-Wallis test, followed by the multiple comparisons test, was used to compare the 
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difference in cytokine and hs-CRP levels in the different groups. Data were expressed as 

median ± interquartile range and the significance level for all data analyzed was 5% (p 

<0.05). Statistical analyses were performed using the Statsoft Statistica software version 

7.0 for Windows. 

3. Results 

3.1. Characterization of the sample population 

After collecting data from the 375 research participants, the sample was 

characterized as follows: 1) 247 (65.87%) were women; 2) 186 (49.60%) aged 30-39 

years; 3) 204 (54.40%) were white; 4) 219 (58.40%) were married; 5) 147 (39.20%) had 

complete graduation and incomplete specialization; 6) 138 (36.80%) had monthly 

income of 3-4 minimum wages. Table 1 shows the details of the sample 

characterization. 

Regarding work characteristics, 341 (91.47%) did not work in another paid 

activity, 277 (73.87%) were permanent employees, 104 (27.73%) were nursing 

technicians, 245 (65.33%) worked in patient care, 261 (69.60%) had workload of 21-40 

hours/week and 104 (27.73%) worked in the morning and afternoon shifts. Table 2 

shows the work characteristics of research participants. 

3.2 Prevalence of BS 

Table 3 shows the method for classifying research participants after responding 

the MBI-HSS instrument. This classification was also used to analyze the involvement 

of the inflammatory process in the development of BS through IL-6, TNF-α and hs-CRP 

measurements. BS was identified in 31 (8.27%) research participants, with only 21 

(5.60%) showing no changes in any of MBI-HSS dimensions. Regarding the propensity 

profiles for the development of BS, 93 (24.80%) participants were classified as prone 

profile 3 (P3), that is, they have low EE, low SD and low PA (for more details on the 
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classification of participants see table 3). Thus, data suggest that most participants feel 

unmotivated at work. 

Table 4 shows data related to the intensity levels obtained by research 

participants in the three MBI-HSS dimensions. Descriptive statistical analysis showed 

that 105 (28.00%) participants had high EE, 53 (14.13%) had high DP and 255 

(68.00%) had low PA. 

3.3 Association between emotional exhaustion and sociodemographic variables 

Considering sociodemographic variables, there was statistical evidence of 

association between the EE dimension and variables age group of 25 - 29 years and 50 - 

59 years (χ
2
 (10) = 21.60, p < 0.05 for both) and monthly income between 9 to 10 

minimum wages and equal to or above 11 minimum wages (χ
2
 (10) = 18.74, p < 0.05 

for both) (Table 5). Data suggest that the level of EE depends on age and income of 

research participants. 

3.4. Association between emotional exhaustion and work variables 

Considering work variables, there was statistical evidence of association 

between EE dimension and the following variables: 1) Occupation area: Biology, 

Nursing and Medicine (χ
2
 (30) = 47.2, p ≤ 0.01 for the respective professions); 2) 

Employment situation: hired by work regime (CLT) (χ
2
 (10) = 22.65, p ≤ 0.01) e; 3) 

Working hours: 21 - 40 hours/week and 41 - 60 hours/week (χ
2
 (6) = 14.29, p < 0.05 for 

both), (Table 6). These results suggest that the EE dimension of research participants 

depends on their occupation area and employment situation. 

3.5 Association between professional achievement and work variables 

Considering work variables, there was statistical evidence of association 

between the PA dimension and variable occupation area: Pharmacy, Medicine, Nursing 
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Technician (χ
2
 (30) = 49.52, p ≤ 0.01 for the respective professions), as described in 

Table 7. Data suggest that low PA depends on the occupation area of participants. 

3.6 Analysis of IL-6 and TNF-α cytokines and hs-CRP 

Table 8 presents the results of normality tests of the distribution and 

homogeneity of data variance related to cytokine and hs-CRP measurements. 

The Kruska-Wallis test performed for serum IL-6 and TNF-α levels 

demonstrated significant increase in both cytokines for the Burnout group (HIL-6 (8, 

375)=74.53, p < 0.01; HTNF-α (8, 375)=125.90, p < 0.01) when compared to the control 

group, suggesting that the inflammatory process is closely related to the development of 

BS. The same analysis revealed a statistically significant increase in TNF-α levels for 

the P7 group when compared to the control group (H (8, 375) = 125.90, p < 0.01). For 

P1, P2, P3, P4, P5 and P6 groups, analysis showed significant reduction in IL-6 and 

TNF-α levels when compared to the Burnout group (HIL-6 (8, 375) = 74.53, p = 0.01, for 

the P2 group; HIL-6 (8, 375) = 74.53, p < 0.01, for P1, P3, P4, P5, P6 and P7 groups; 

HTNF-α (8, 375) = 125.90, p < 0.01, for all groups), which did not differ from the control 

group for both cytokines. For the P7 group, analysis showed significant reduction in IL-

6 levels (HIL-6 (8, 375) = 74.53, p < 0.01); however, not in TNF-α levels when compared 

to the Burnout group (Figures 2a and 2b). 

The Kruska-Wallis test was also used to analyze data related to serum hs-CRP 

levels. Analysis revealed significant increase in protein concentration for the Burnout 

group (H (8, 375) = 76.19, p < 0.01) and for the P7 group (H (8, 375) = 76.19, p = 0.02) 

when compared the control group. For P1, P2, P3, P4, P5, P6 and P7 groups, analysis 

showed significant reduction in serum hs-CRP levels when compared to the Burnout 

group (H (8, 375) = 76.19, p < 0.01, for all groups) and no difference in relation to the 

control group was observed (Figure 2c). 
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4. Discussion 
BS is a psychological disorder induced by chronic stress related to the 

organizational environment in which the individual is inserted. It is well established that 

the reaction to stress in humans is more complex than results described in preclinical 

studies. Stress can result in important emotional, behavioral, and cognitive alterations. 

The physiological reaction to stress involves several endocrine systems systematically 

linked together, including the hypothalamic-pituitary-adrenal axis (HPA) and the 

hypothalamic-pituitary-thyroid (HPT) axis [23]. The neurons present in the 

hypothalamus are stimulated to secrete the corticotrophin-releasing hormone (CRH), 

which subsequently stimulates the pituitary gland to produce and release the 

adrenocorticotrophic hormone (ACTH). ACTH reaches the adrenal glands and 

stimulates the secretion of stress hormones [24]. 

Psychological stress is a powerful trigger for CNS disorders and directly 

influences the immune status of individuals [25]. However, the nature of these 

peripheral immune changes during or after stress is conflicting among researchers; 

perhaps this is due to the lack of focus on clinical research and analyses of the serum 

levels of pro-inflammatory mediators in patients who live with chronic stress in their 

organizational environments. 

Studies on BS propose a definition that allows the biological link between stress 

and disease, and the search for biological markers that enable diagnosis in clinical 

practice is essential. In addition, the need for pathophysiological investigation of 

psychic disorders related to organic changes is evident [23]. 

Recent studies indicate that inflammation, stress, and depression are closely 

related. Depressive disorders have cytokine-mediated communication pathways that act 

between the immune system and the brain and are involved in the pathogenesis of 
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depressive disorders [26,27]. It is essential to highlight that BS can present comorbidity 

with some psychiatric disorders, such as depression [3]. 

Cytokines comprise a heterogeneous group of molecular messengers that are 

produced by cells of the immune system. In addition, they are secreted by astrocytes 

(neuroglia cells) and by microglia during fetal development, which suggests a role for 

these mediators in neurodevelopment [28]. 

One of the mechanisms proposed to explain the increase in the concentration of 

inflammatory mediators in individuals submitted to constant stress is the capture of 

danger signals where molecular patterns are associated with damage (DAMPs) by the 

CNS. DAMPs bind to their receptor on the cell membrane and activate a signaling 

cascade that includes NF-κB and MAPK activation, leading to the activation and 

assembly of inflassoma, a protein complex where active caspase-1 acts as a catalyst in 

cleavage and secretion of IL-1β and IL-8, important pro-inflammatory mediators [29]. 

In addition, the synthesis of inflammatory mediators can be increased through the 

generation of reactive oxygen and nitrogen species (ROS and RNS) and the release of 

molecules such as heat shock proteins (HSP) (a type of DAMPs) and adenosine 

triphosphate (ATP). Extracellular ATP acts through purinergic receptor P2X7, which 

leads to the formation of NLRP3 inflammasome and production of IL-1 β, TNF-α, IL-6, 

IFN-γ and other cytokines. Previous studies have described some pattern recognition 

receptors (PRRs) located in the cytoplasm of cells, such as dendritic cells and 

macrophages, which are also involved in inducing inflammatory responses [30]. Among 

these receptors, some belong to the family of NOD-like receptors (NRLs, NOD-like 

receptors). NLRs are a large family of intracellular PRRs with similar structure: 1) a C-

terminal LRR domain (leucine-rich repeat); 2) a central portion of oligomerization and 

nucleotide binding (NATCH, domain nucleotide oligomerization and activation 
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domain) and; 3) a variable N-terminal protein-protein interaction domain, which can be 

linked to several modulating proteins (CARD, caspase recruitment domain, PYD 

(pyrindomains) or BIR (baculoviral inhibitory repeat) [31,32]. Among the various types 

of NLRs, NLRP3 is recognized for responding to various stimuli, being responsible for 

the activation of inflammasome (NLRP3 inflammasome), responsible for the 

recruitment and activation of caspase-1 (pro-caspase 1) in association with adapter 

protein ASC (caspase recruitment domain) [33]. The role of activated caspase-1 is 

crucial for the conversion of pro-IL 1 and pro-IL-18 into their mature and biologically 

active forms [34]. ROS and RNS oxidize tetrahydrobiopterin (BH4), which acts as co-

factor in monoamine biosynthesis, which is then interrupted [35,36] (Figure 3). 

Released cytokines increase glutamatergic transmission by increasing the 

activity of indoleamine 2,3-dioxigenase (IDO), found in extrahepatic tissues including 

CNS cells such as astrocytes, microglia, microvascular endothelial cells and 

macrophages, while glucocorticoids, whose release is promoted by stress, stimulate the 

activity of the hepatic form of this enzyme, tryptophan 2,3-dioxigenase (TDO). These 

enzymes cause the degradation of the amino acid tryptophan and formation of 

kynurenines, which even produced in the periphery, can have central access, as they 

cross the blood-brain barrier. Kynurenine produced in the brain, as well as those from 

the periphery, produce quinolinic acid as a metabolite, which acts as an agonist of the 

N-methyl-D-Aspartate (NMDA) glutamatergic receptor [37]. Thus, the set of changes 

that include reduction of monoamine synthesis and increase in glutamatergic signaling, 

promote increased activity of the amygdala, medial prefrontal cortex, insula and anterior 

cingulate cortex (ACC), observed in neuroimaging studies and that culminate in 

feelings such as fear, worry, hypervigilance and emotional imbalance, characteristic of 

the anxious state [35,38]. 
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Cytokines can be divided into two groups, pro-inflammatory and anti-

inflammatory. The first group includes those directly involved in the inflammatory 

response [28], such as IL-6 and TNF-α, which were analyzed in the present study. These 

cytokines influence the CNS in several pathways. One is the effect on the HPA axis, 

promoting fever, decreased food intake and social isolation. This process is possibly 

responsible for the development of a chronic inflammatory state in psychic disorders 

[39,40]. 

Hs-CRP is also a marker commonly used in inflammatory diseases, especially 

when its serum levels exceed 10 mg/L [41,42]. For the study of low-grade inflammation 

and future risk of disease development, hs-CRP levels are measured with a high-

sensitivity assay, such as automated immunoturbidimetry. Hs-CRP is considered an 

indicator associated with chronic stress, psychosocial stress represents an important 

contributor to basal inflammation [43]. 

The results of this study demonstrated a significant increase in IL-6, TNF-α and 

hs-CRP for the group of professionals classified with BS when compared with the 

control group (Figure 2). These data suggest that the stress to which participating were 

daily submitted in their work units contributed to the development of the inflammatory 

process, which is closely related to the development of CNS disorders, such as BS, 

anxiety and depression. Research on the role of IL-6 in CNS disorders revealed that 

increased activity of this cytokine can cause depression through activation of the HPA 

axis under the influence of neurotransmitter metabolism [27]. In addition, a study on the 

comparison between BS and subclinical depression found that higher levels of pro-

inflammatory cytokines IL-6 and IL-12 were correlated with greater Burnout severity 

and depressive symptoms [44]. Another study carried out with 213 participants on the 

relationship between serum TNFα levels and BS showed significant increase of this 
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cytokine in participants with BS [45], corroborating the results of this study. 

Conversely, a study in which the serum level of 17 distinct cytokines, including TNF-α, 

was compared in patients with subclinical BS and mild to moderate depression, 

demonstrated that there is no relationship between any of the cytokines and the high 

score of participants with BS in the EE dimension of the MBI-HSS [44]. 

In a study carried out with 204 participants in which the relationship between  

stress and inflammation mediators was examined, researchers revealed that work-related 

stress predisposes workers to increased CRP [46]. These data corroborate results of the 

present research, since in participants with BS and prone with P7 profile (alteration in 

the three MBI-HSS dimensions, but without BS profile), CRP was significantly 

increased when compared to the control group. Other studies have shown that high CRP 

levels have been associated with psychological distress and depression [47,48]; 

however, results are conflicting [49–52]. Studies similar to this research have reported 

positive correlation between CRP levels and higher Burnout scores in women, but not in 

men [53–55]. In addition, meta-analysis on the association between CRP and chronic 

psychosocial stress concluded that psychosocial stress significantly increases the serum 

CRP level [43]. 

The prevalence of BS found for participants in this study was 8.30%. This 

means that these participants feel emotionally exhausted, professionally dissatisfied, and 

cold towards people they care for at work. These data are worrying because even 

presenting BS, these workers continue to perform their work activities. Similar 

prevalence of BS has been found in other studies. A survey conducted with a sample of 

434 Portuguese health professionals showed prevalence of BS of 5.7% among 

participants [56]. In Brazil, study carried out with 29 health professionals showed 

prevalence of BS of 6.5% [57] and among nursing professionals, prevalence of BS was 
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7.1% [58]. Similarly, in survey conducted on BS among health professionals in the city 

of Arequipa in Peru, the authors found prevalence of BS of 5.6% [59]. Higher 

prevalence rates were also found in a sample of 122 Brazilian doctors, where 40% of 

them were diagnosed with BS [60]. Another study with Portuguese professionals, 1,262 

nurses and 466 doctors, showed prevalence of BS of 43.3% and 49.4%, respectively 

[61]. 

Research developed by Yates et al. (2019) and Ziad et al. (2019) concluded that 

BS can be considered “contagious”, since professionals who are emotionally exhausted 

negatively affect and promote exhaustion in their co-workers. Thus, the need to identify 

factors related to the onset of BS symptoms to treat these workers as soon as possible is 

evident, which could significantly contribute to reducing the prevalence of BS in 

organizational environments. 

It is important to highlight that the onset of BS usually occurs due to 

sociodemographic and occupational factors that lead to emotional exhaustion, 

depersonalization and professional dissatisfaction. Our study showed that some of the 

sociodemographic and work variables are associated with dimensions that compose the 

MBI-HSS instrument for the detection of BS and can behave harming or protecting the 

individual. 

According to Maslach and Leiter, (2017), BS is not a workers’ problem but a 

problem of the social environment in which they work, the structure and functioning of 

the workplace, how people interact with each other and how these professionals perform 

their work. The organizational environment recognizes the human dimension of work in 

a limited way, leading to imbalances between the nature of work and the nature of 

people, which is a crucial factor in the development of BS. 
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Considering the results obtained in this study in the three dimensions that 

compose BS in isolation, data have shown high and moderate scores for EE and DP 

dimensions and low for PA dimension in a considerable percentage of the sample (see 

table 4). Such percentages are considered high and worrying. In relation to EE, when 

participants obtain moderate and high scores, it is suggestive that they do not know or 

cannot deal with occupational stressors and are already under to chronic stress condition 

[64]. 

Regarding participants who presented high or moderate scores for the DP 

dimension (see table 4), the main characteristic found is the compromised relationship 

between patient-professional and co-workers. In addition, more than half of participants 

rated themselves negatively in the work environment, that is, they have low PA (see 

table 4), which can be associated with several factors. 

A study on the risk of BS in Brazilian nurses at a mental health service showed 

that 60.9% of professionals had low EE, 65.2% had low DS and 47.8% had high PA 

[65], differing from results found in the present research. Another study on BS in 

nursing professionals who work in intensive care units revealed that 74.5% and 93.7% 

of them had high EE and DP, respectively and 93.6% had low PA. [66]. Meta-analysis 

carried out with health professionals in China showed similar results, that is, the 

prevalence of high EE was 28.1%, DP was 25.4% and low PA was 39.7% [67]. In 

addition, research on the relationship between BS and the resilience of nurses in a 

private hospital in Indonesia revealed that almost two thirds of professionals 

participating in the study experienced BS with low PA, data that corroborate the present 

study [68]. In Brazil, a study with similar results evaluated BS in the nursing staff of a 

hospital in the State of Rondônia and low PA was observed in 100% of the sample [69]. 
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Low level of PA can be explained due to the difficulty in recognizing, valuing 

and obtaining results when it comes to team-based work processes, as the contribution 

of all members is essential to the expected result [70]. Therefore, the exact participation 

of each individual in the final result is difficult to be defined, and may influence the 

perception of professionals regarding PA at work. Specifically regarding the nursing 

service, low level of PA of professionals can be explained by the characteristic of 

interdependence in the work process [71]. It is important to highlight that, in view of 

these results, the working conditions in the organizational environment where the task is 

carried out and the low recognition of the profession directly interfere in these results. 

Regarding the association between demographic variables and the EE dimension 

of the MBI-HSS, the results demonstrate that the different scores obtained by 

participants in the EE dimension depends on the age group (young adults aged 25-29 

years and 50-59 years), marital status (divorced and single) and monthly incomer of 

professionals participating in the survey (income equal to or below 2 minimum wages 

and equal to or greater than 11 minimum wages) (Table 5). 

A study by Sánchez et al. (2017) about BS in health professionals at a University 

Hospital in San Rafael (Granada - Spain) evidenced the association between age group 

(mean age of 25 years) and the EE dimension. The results obtained corroborate those of 

the present research, where one of the age groups that showed association with the EE 

dimension was 25-29 years. Likewise, the study by Lima et al. (2017) analyzed the 

prevalence of BS in primary health care professionals and demonstrated that older 

individuals had lower prevalence of BS compared to younger ones. The research 

showed that younger professionals are more likely of developing BS. In this study, the 

scores classified as high for the EE dimension and observed for the age group of 25-29 

years and for single marital status were significantly higher than expected scores. In 
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addition, another data that corroborate this hypothesis is that the scores classified as 

high for the EE dimension and observed for the age group of 50-59 years were 

significantly lower than expected, suggesting that obtaining high score for the EE 

dimension depends on age. A survey of military doctors in a hospital in Brazil revealed 

that 69.2% of participants aged 35-44 years developed BS and the second most affected 

age group was 28-34 years (23.1%) [74], corroborating our findings. In addition, in a 

study on the factors associated with the development of BS in specialists in internal 

medicine in Spain, age was a major factor in the development of the disease [75]. 

Finally, dissimilar results were found in a survey conducted on BS among health 

professionals at a university hospital in Paraíba, where EE was associated with 

schooling and the workplace of nursing technicians [19], but the same associations were 

not found in the present study. 

Regarding work variables, the results of the present research demonstrate that 

the different scores obtained by participants in the EE dimension depends on the 

occupation area (nursing, biology and medicine), on the employment situation (hired by 

CLT work regime (Consolidation of the Labor Laws), that is, without stability) and 

working hours (21-40 hours/week and 41-60 hours/week). 

A survey on BS conducted with professionals from a mobile emergency care 

service in the State of Paraná revealed that the professional category with the highest 

risk for developing BS was observed among doctors, nurses and nursing technicians 

[76]. These results corroborate our findings, since nursing and medicine professionals 

presented high level of EE, which is increased in relation to expected value (Table 6). A 

study on BS among health professionals in the city of Arequipa in Peru showed that 

doctors and nurses have high DP and low PA compared to psychology, nutrition, 

obstetrics and dentistry professionals [59]. In addition, with regard to the professional 
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category, a survey conducted among the emergency department team in France found 

that doctors were significantly more affected by BS compared to other professions in 

the department [20], corroborating the results of this research. 

Regarding the nursing category, research on BS and shift work in the staff of a 

general hospital in the State of Paraná showed that the levels of the disease were 

significantly higher among day shift workers and factors associated with high levels of 

EE and DP and low levels of PA were the high work demand, reduced social support, 

sleep disorders, financial resources, physical inactivity and the professional category 

itself (being a nurse) [77]. These findings are similar to results of the present research, 

where the high level of EE depends on the professional being inserted in the nursing 

category. Another study demonstrated that excessive workload, stress, exhaustive 

routine and work overload are factors closely related to the development of BS [78]. 

Together, these findings suggest the existence of emotional and physical stress of 

healthcare professionals to meet the needs of patients in a hospital environment. The 

work performed by these professionals is considered stressful and directly contributes to 

the development of BS [66,79]. 

In the present study, data have shown that work variables are also associated 

with low levels of PA. In this case, data observed for the absence of PA among doctors 

and nursing technicians were significantly higher than expected values, suggesting that 

low PA depends on professionals being inserted in these occupation areas. Similarly, a 

study on BS involving health professionals from a university hospital in Paraíba, Brazil, 

showed that lower levels of PA were observed for doctors [19]. 

However, previous studies have shown that the category with the lowest levels 

in the PA dimension was nursing [76,80], differing from our results. 
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It is essential to highlight that the importance of work in human motivation 

confirms that factors related to work, tasks and duties related to the position reward the 

individual and, when it does not occur, professionals start to qualify their work in a 

negative way, thus reducing their personal and professional achievement (Mendes et al., 

2013). 

In summary, a portion of participants in the present study had high EE, high DP, 

and low PA, being thus affected by BS. With the important role of inflammatory 

processes in the pathogenesis of psychic diseases, our study showed that IL-6 and TNF-

α cytokines and hs-CRP were significantly increased in individuals with BS. TNF-α and 

CRP were also significantly increased in patients prone to BS with P7 profile, that is, 

those who have changes in the three MBI-HSS dimensions but do not meet criteria for 

classification as BS. 

Sociodemographic variables age group of 25-29 years and single marital status, 

as well as work variable occupation area (nursing and medicine), were important factors 

for high EE, since scores classified as high were significantly higher than expected. In 

addition, our study showed that occupation area (doctors and nursing technicians) is a 

major factor for low PA, and data observed for the absence of PA were significantly 

higher than expected. 

Further studies aimed at contributing to the identification of factors that lead 

health care professionals to develop BS and at proposing effective ways of dealing with 

health promotion at work and disease prevention and control should be carried out. In 

addition, studies aimed at elucidating the involvement of the neuroinflammatory process 

with the development of BS and understanding the involvement of oxidative stress in 

the pathophysiology of this disease are crucial for the development of therapeutic 

planning and effective interventions in order to restore the health of affected workers. 
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Furthermore, our study substantially contributes to the detection of BS in organizational 

environments linked to the provision of health care, generates a database to support 

further research and proposes measures to improve the quality of life in the workplace 

by health managers. 
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FIGURES CAPTION 

 

Figure 1. Sample composition path. 

 

Figure 2. (A) Serum IL-6 and TNF-α levels; (B) Serum hs-CRP levels. 

Data expressed as median ± interquartile ranges of serum IL-6, TNF-α levels and hs-

CRP. *** p <0.01 It differs from the control group; $$ p <0.01 It differs from the 

Burnout group (Kruskal-Wallis test followed by the multiple comparison test, p <0.05). 

 

Figura 3. Induction of NLRP3 inflammasome activation by stress and production of 

TNF-a, IL-6, IL-1β, and IL-18. 

NLRP3, a member of the NLR family, is a complex protein located in the cytosol of 

immune cells, such as macrophages/midcroglia. During periods of stress, oxidative 

stress leads to the formation of danger signals (DAMPs) and ATP, which induce the 

formation of the NLRP3 inflammasome, which in turn initiates the synthesis of 

cytokines to mediate the inflammatory response. For the formation of inflammasomes 

in the CNS, the presence of microglia is necessary, as they are the cells responsible for 

the recognition of DAMPs and ATP through TLRs and P2X7, respectively. The 

stimulation of these receptors, as in the case of exposure to stress, triggers the signaling 

cascades downstream, resulting in the activation of MAPKs and NF-κB. Consequently, 

transcriptions of IL-6, TNF-α, pro-IL-1β, pro-IL-8 and NLRP3 genes are induced in the 

cell nucleus. IL-6 and TNF-α are directly released from the cell membrane after this 

phase of synthesis. A second mechanism, which directly involves the NRLP3 

inflammasome, is responsible for secreting the mature forms of IL-1β and IL-8. At this 

point, ATP stimulates P2X7 receptors, which are coupled to a cation channel, increasing 

the efflux of K 
+
 ions from the cell membrane and consequently inducing the 

oligomerization of NLRP3 to form an inflammasome complex. This stimulation blocks 

NLRP3 autoinhibition, allowing its oligomerization and binding to pro-caspase-1 

through the adapter protein ASC. This process stimulates the synthesis of caspase-1 

from pro-caspase-1, producing the active forms of pro-IL-1β and pro-IL-8, i.e., IL-1β 

and IL-8 [18].ASC, caspase recruitment domain; CARD, caspase recruitment domain; 

DAMPs, damage-associated molecular patterns; HSP, heat shock protein; IκB, inhibitor 

of κB; IL-1β, Interleukin 1-beta; IL-6, Interleukin 6; IL-8, Interleukin 8; JNK, c-Jun N-

terminal cinase; LRR, leucine-rich repeats; MAP3Ks, mitogen-activated protein 3 
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kinases; MKK4, mitogen-activated protein kinase kinase 4; MKK7, mitogen-activated 

protein kinase kinase 7; NACHT, central nucleotide-binding and oligomerization 

domain; NF-ΚB, Nuclear Factor-kappa B; NLRs, NRLs, NOD-like receptors; p38a, p38 

kinase α; P2X7, Purinergic P2X7 ionotropic receptors; PYD, pyrin domain; ROS, 

reactive oxygen species; TLR, Toll-Like receptor; TNF-α, Alpha Tumor Necrosis 

Factor. 
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TABLES 

Table 1. Sociodemographic characteristics of workers at a University Hospital in the 

state of MS 

     

DEMOGRPHIC VARIABLES  N 
$
 

   

   

SEX     

     

Female 
 Total  247.00 

 %  65.87 

Male 
 Total  128.00 

 %  34.13 

     

AGE GROUP     

     

< 25 years 
 Total  32.00 

 %  8.53 

25 - 29 years 
 Total  32.00 

 %  8.52 

30 - 39 years 
 Total  186.00 

 %  49.60 

40 - 49 years 
 Total  99.00 

 %  26.40 

50 - 59 years 
 Total  22.00 

 %  5.87 

> equal 60 years 
 Total  4.00 

 %  1.07 

     

COLOR     

     

Yellow 
 Total  5.00 

 %  1.33 

White 
 Total  204.00 

 %  54.40 

Indigenous 
 Total  1.00 

 %  0.27 

Brown 
 Total  139.00 

 %  37.07 

Black 
 Total  26.00 

 %  6.93 

     

MARITAL STATUS     

     

Married 
 Total  219.00 

 %  58.40 

Divorced 
 Total  37.00 

 %  9.87 

Single 
 Total  114.00 

 %  30.40 

Widower 
 Total  5.00 

 %  1.33 

     

SCHOOLING     
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Full Doctorate 
 Total  1.00 

 %  0.27 

Incomplete Doctorate 
 Total  8.00 

 %  2.13 

Elementary school 
 Total  4.00 

 %  1.07 

High school 
 Total  93.00 

 %  24.80 

Full Graduation/Incomplete Specialization 
 Total  147.00 

 %  39.20 

Complete Graduation and Specialization 
 Total  79.00 

 %  21.07 

Full Master 
 Total  30.00 

 %  8.00 

Incomplete Master 
 Total  13.00 

 %  3.47 

     

MONTHLY INCOME     

     

≤ equal 2 minimum wages 
 Total  84.00 

 %  22.40 

3 - 4 minimum wages 
 Total  138.00 

 %  36.80 

5 - minimum wages 
 Total  77.00 

 %  20.53 

7 - 8 minimum wages 
 Total  38.00 

 %  10.13 

9 - 10 minimum wages 
 Total  24.00 

 %  6.40 

≥ equal 11 minimum wages 
 Total  14.00 

 %  3.73 

$
 Values represent the absolute total and/or percentage of responses from participants in 

relation to sociodemographic characteristics (n = 375). 

  



75 

 

 

 

Table 2. Work characteristics of workers at a University Hospital in the state of MS 

     

PARAMETERS  N 
$
 

     

     

OTHER PAID ACTIVITY     

     

No 
 Total  341.00 

 %  91.47 

Yes 
 Total  32.00 

 %  8.53 

     

EMPLOYMENT SITUATION     

     

Hired by work regime (CLT) 
 Total  41.00 

 %  10.93 

Permanent employees 
 Total  277.00 

 %  73.87 

Temporary employees 
 Total  7.00 

 %  1.87 

Non-resident university student 
 Total  13.00 

 %  3.47 

Resident university student 
 Total  22.00 

 %  5.87 

Others 
 Total  15.00 

 %  4.00 

     

ACCUPATION AREA     

     

Social assistance 
 Total  2.00 

 %  0.53 

Biology 
 Total  2.00 

 %  0.53 

Biomedicine 
 Total  1.00 

 %  0.27 

Physical Education 
 Total  3.00 

 %  0.80 

Nursing 
 Total  90.00 

 %  24.00 

Pharmacy 
 Total  16.00 

 %  4.27 

Physiotherapy 
 Total  6.00 

 %  1.60 

Speech Therapy 
 Total  2.00 

 %  0.53 

Medicine 
 Total  15.00 

 %  4.00 

Nutrition 
 Total  6.00 

 %  1.60 

Psychology 
 Total  9.00 

 %  2.40 

Clinical analysis technician 
 Total  13.00 

 %  3.47 

Nursing technician 
 Total  104.00 

 %  27.73 

Radiology technician 
 Total  7.00 

 %  1.87 
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Occupational safety technician 
 Total  3.00 

 %  0.80 

Others 
 Total  96.00 

 %  25.60 

     

PROFESSIONAL ACTIVITY     

     

Patient care 
 Total  245.00 

 %  65.33 

Teaching/research 
 Total  10.00 

 %  2.67 

Management/Administrative activities 
 Total  60.00 

 %  16.00 

Service supervision 
 Total  5.00 

 %  1.33 

Others 
 Total  55.00 

 %  14.67 

     

WORKING HOURS     

     

< equal 20 hours/week 
 Total  19.00 

 %  5.07 

21 - 40 hours/week 
 Total  261.00 

 %  69.60 

41 - 60 hours/week 
 Total  81.00 

 %  21.60 

> equal 60h/week 
 Total  14.00 

 %  3.73 

     

WORKING SHIFT     

     

Day and night 
 Total  1.00 

 %  0.27 

Whole day 
 Total  12.00 

 %  3.20 

Morning 
 Total  103.00 

 %  27.47 

Morning and afternoon 
 Total  104.00 

 %  27.73 

Night 
 Total  89.00 

 %  23.73 

Afternoon 
 Total  66.00 

 %  17.60 

$ 
Values represent the absolute total and/or percentage of responses from participants in 

relation to work characteristics (n = 375). 
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Table 3. Classification method of research participants. 

           

Classification  Profile  Alterations 
&

  N (%) 
$
 

           

    EE Dimension  DS Dimension  PA Dimension   

           

Control  No alterations  Low  Low  High  21.00 (5.60) 

Burnout  
Maximum alteration in the 3 

dimensions 
 High  High  Low 

 
31.00 (8.27) 

Prone 1  Alteration in EE dimension  
High or 

Medium 
 Low  

High or 

Medium 

 
22.00 (5.87) 

Prone 2  Alteration in DP dimension  Low  
High or 

Medium 
 

High or 

Medium 

 
11.00 (2.93) 

Prone 3  Alteration in PA dimension  Low  Low  Low  93.00 (24.80) 

Prone 4  
Alteration in EE and DP 

dimensions 
 

High or 

Medium 
 

High or 

Medium 
 

High or 

Medium 

 
66.00 (17.60) 

Prone 5  
Alteration in EE and PA 

dimensions 
 

High or 

Medium 
 Low  Low 

 
49.00 (13.07) 

Prone 6  
Alteration in DP e PA 

dimensions 
 Low  

High or 

Medium 
 Low 

 
24.00 (6.40) 

Prone 7  
Alteration in 3 dimensions, 

but without BS profile 
 

High or 

Medium 
 

High or 

Medium 
 Low 

 
58.00 (15.47) 

           

           

Reference values for the dimensions of the MBI-HSS instrument [21] 

           

Dimensions  Value  Classification 

           

EE 

 ≥ 27  High level 

 19 – 26  Moderate level 

 ≤ 18  Low level 

           

DP 
 ≥ 13  High level 

 7 – 12  Moderate level 
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 ≤ 6  Low level 

           

PA 

 ≥ 40  High level 

 34 – 39  Moderate level 

 ≤ 33  Low level 

$ 
Values represent the absolute total and/or percentage of responses from participants in relation to intensity levels obtained in any of the three 

MBI-HSS dimensions that compose the Burnout Syndrome; 
&

 participant must obtain scores with high or medium level classification in the EE 

and DP dimensions and low for the PA dimension to be considered altered in the respective dimensions; (n = 375). 

EE, Emotional Exhaustion; DP, Depersonalization; PA, Professional Achievement.  
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Table 4. Intensity levels obtained by research participants in the three MBI-HSS dimensions 

       

DIMENSIONS THAT COMPOSE THE BURNOUT 

SYNDROME 
 INTENSITY LEVELS  N 

$
 

       

       

EE 

 Low  Total  190.00 

   %  50.67 

 Moderate  Total  80.00 

   %  21.33 

 High  Total  105.00 

    %  28.00 

       

DP 

 Low  Total  227.00 

   %  60.53 

 Moderate  Total  95.00 

   %  25.33 

 High  Total  53.00 

    %  14.13 

       

PA 

 Low  Total  255.00 

   %  68.00 

 Moderate  Total  88.00 

   %  23.47 

 High  Total  32.00 

    %  8.53 

$
 Values represent the absolute total and/or percentage of responses from participants in relation to intensity levels obtained in the three MBI-

HSS dimensions that compose the Burnout Syndrome (n = 375).EE, Emotional Exhaustion; DP, Depersonalization; PA, Professional 

Achievement. 
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Table 5. Association between sociodemographic characteristics and the Emotional 

Exhaustion dimension of the MBI-HSS. 

         

SOCIODEMOGRAPHIC VARIABLES 

         

PARAMETERS  LEVELS OF EMOTIONAL EXHAUSTION   

         

    LOW  MODERATE  HIGH 

         

AGE GROUP       

         

< 25 years 

 Count  4.00  10.00  9.00 

 Expected Count  4.90  11.70  6.40 

 % within Age Group  17.40  43.50  39.10 

 % within Level of 

Emotional 

Exhaustion 

 

5.00  5.30  8.60 

 Adjusted Residual  -0.50  -0.70  1.20 

         

25 - 29 years 

 Count  13.00  10.00  18.00 

 Expected Count  8.70  20.80  11.50 

 % within Age Group  31.70  24.40  43.90 

 

% within Level of 

Emotional 

Exhaustion 

 16.20  5.30  17.10 

 Adjusted Residual  1.70  -3.6**  2.40** 

         

30 - 39 years 

 Count  39.00  96.00  51.00 

 Expected Count  39.70  94.20  52.10 

 % within Age Group  21.00  51.60  27.40 

 

% within Level of 

Emotional 

Exhaustion 

 48.80  50.50  48.60 

 Adjusted Residual  -0.20  0.40  -0.20 

         

40 - 49 years 

 Count  20.00  54.00  25.00 

 Expected Count  21.10  50.20  27.70 

 % within Age Group  20.20  54.50  25.30 

 

% within Level of 

Emotional 

Exhaustion 

 25.00  28.40  23.80 

 Adjusted Residual  -0.30  -0.90  -0.70 

         

50 - 59 years 

 Count  3.00  17.00  2.00 

 Expected Count  4.70  11.10  6.20 

 % within Age Group  13.60  77.30  9.10 

 

% within Level of 

Emotional 

Exhaustion 

 3.80  8.90  1.90 

 Adjusted Residual  -0.90  2.60*  -2.00* 

         

> equal 60 years 

 Count  1.00  3.00  0.00 

 Expected Count  0.90  2.00  1.10 

 % within Age Group  25.00  75.00  0.00 

 

% within Level of 

Emotional 

Exhaustion 

 1.20  1.60  0.00 
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 Adjusted Residual  0.20  1.00  -1.30 

         

         

    LOW  MODERATE  HIGH 

         

MARITAL STATUS       

         

Married 

 Count  47.00  115.00  57.00 

 Expected Count  46.70  111.00  61.30 

 
% within Marital 

Status  
 21.50  52.50  26.00 

 

% within Level of 

Emotional 

Exhaustion 

 58.80  60.50  54.30 

 Adjusted Residual  0.10  0.80  -1.00 

         

Divorced 

 Count  4.00  25.00  8.00 

 Expected Count  7.90  18.70  10.40 

 
% within Marital 

Status  
 10.80  67.60  21.60 

 

% within Level of 

Emotional 

Exhaustion 

 5.00  13.20  7.60 

 Adjusted Residual  -1.60  2.20*  -0.90 

         

Single 

 Count  27.00  47.00  40.00 

 Expected Count  24.30  57.80  31.90 

 
% within Marital 

Status  
 23.70  41.20  35.10 

 

% within Level of 

Emotional 

Exhaustion 

 33.80  24.70  38.10 

 Adjusted Residual  0.70  -2.40*  2.00* 

         

Widower 

 Count  2.00  3.00  0.00 

 Expected Count  1.10  2.50  1.40 

 
% within Marital 

Status  
 40.00  60.00  0.00 

 

% within Level of 

Emotional 

Exhaustion 

 2.50  1.60  0.00 

 Adjusted Residual  1.00  0.40  -1.40 

         

    LOW  MODERATE  HIGH 

       

SCHOOLING       

         

Full doctorate 

 Count  0.00  0.00  1.00 

 Expected Count  0.20  0.50  0.30 

 
% within Level of 

Schooling 
 0.00  0.00  100.00 

 

% within Level of 

Emotional 

Exhaustion 

 0.00  0.00  1.00 

 Adjusted Residual  -0.50  -1.00  1.60 

         

Incomplete doctorate 

 Count  2.00  4.00  2.00 

 Expected Count  1.70  4.10  2.20 

 
% within Level of 

Schooling 
 25.00  50.00  25.00 
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% within Level of 

Emotional 

Exhaustion 

 2.50  2.10  1.90 

 Adjusted Residual  0.30  0.00  -0.20 

         

Elementary school 

 Count  0.00  4.00  0.00 

 Expected Count  0.90  2.00  1.10 

 
% within Level of 

Schooling 
 0.00  100.00  0.00 

 

% within Level of 

Emotional 

Exhaustion 

 0.00  2.10  0.00 

 Adjusted Residual  -1.00  2.00  -1.30 

         

High school 

 Count  17.00  61.00  15.00 

 Expected Count  19.80  47.10  26.00 

 
% within Level of 

Schooling 
 18.30  65.60  16.10 

 

% within Level of 

Emotional 

Exhaustion 

 21.20  32.10  14.30 

 Adjusted Residual  -0.80  3.30  -2.90 

         

Full graduation/Incomplete 

specialization 

 Count  34.00  63.00  50.00 

 Expected Count  31.40  74.50  41.20 

 
% within Level of 

Schooling 
 23.10  42.90  34.00 

 

% within Level of 

Emotional 

Exhaustion 

 42.50  33.20  47.60 

 Adjusted Residual  0.70  -2.40  2.10 

         

Complete Graduation and 

Specialization 

 Count  17.00  37.00  25.00 

 Expected Count  16.90  40.00  22.10 

 
% within Level of 

Schooling 
 21.50  46.80  31.60 

 

% within Level of 

Emotional 

Exhaustion 

 21.20  19.50  23.80 

 Adjusted Residual  0.00  -0.80  0.80 

         

Full Master 

 Count  5.00  15.00  10.00 

 Expected Count  6.40  15.20  8.40 

 
% within Level of 

Schooling 
 16.70  50.00  33.30 

 

% within Level of 

Emotional 

Exhaustion 

 6.20  7.90  9.50 

 Adjusted Residual  -0.70  -0.10  0.70 

         

Incomplete Master 

 Count  5.00  6.00  2.00 

 Expected Count  2.80  6.60  3.60 

 
% within Level of 

Schooling 
 38.50  46.20  15.40 

 

% within Level of 

Emotional 

Exhaustion 

 6.20  3.20  1.90 

 Adjusted Residual  1.50  -0.30  -1.00 
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    LOW  MODERATE  HIGH 

         

MONTHLY INCOME       

         

Equal to or below 2 

minimum wages 

 Count  14.00  51.00  19.00 

 Expected Count  17.90  42.60  23.50 

 
% within Monthly 

income  
 16.70  60.70  22.60 

 

% within Level of 

Emotional 

Exhaustion 

 17.50  26.80  18.10 

 Adjusted Residual  -1.20  2.10*  -1.20 

         

3 to 4 minimum wages  Count  28.00  76.00  34.00 

  Expected Count  29.40  69.90  38.60 

  
% within Monthly 

income  
 20.30  55.10  24.60 

  

% within Level of 

Emotional 

Exhaustion 

 35.00  40.00  32.40 

  Adjusted Residual  -0.40  1.30  -1.10 

         

5 to 6 minimum wages 

 Count  15.00  38.00  24.00 

 Expected Count  16.40  39.00  21.60 

 
% within Monthly 

income  
 19.50  49.40  31.20 

 

% within Level of 

Emotional 

Exhaustion 

 18.80  20.00  22.90 

  Adjusted Residual  -0.40  -0.30  0.70 

         

7 to 8 minimum wages 

 Count  8.00  15.00  15.00 

 Expected Count  8.10  19.30  10.60 

 
% within Monthly 

income  
 21.10  39.50  39.50 

 

% within Level of 

Emotional 

Exhaustion 

 10.00  7.90  14.30 

  Adjusted Residual  0.00  -1.50  1.70 

         

9 to 10 minimum wages 

 Count  9.00  6.00  9.00 

 Expected Count  5.10  12.20  6.70 

 
% within Monthly 

income  
 37.50  25.00  37.50 

 

% within Level of 

Emotional 

Exhaustion 

 11.20  3.20  8.60 

  Adjusted Residual  2.00*  -2.60*  1.10 

         

Equal to or above 11 

minimum wages 

 Count  6.00  4.00  4.00 

 Expected Count  3.00  7.10  3.90 

 
% within Monthly 

income  
 42.90  28.60  28.60 

 

% within Level of 

Emotional 

Exhaustion 

 7.50  2.10  3.80 

  Adjusted Residual  2.00*  -1.70  0.00 
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Values represent the count, expected count, % within age group or marital status or monthly 

income, % within level of emotional exhaustion and adjusted residual of responses of research 

participants in relation to the association between variables sociodemographic characteristics 

and the different intensity levels obtained in the Emotional Exhaustion dimension of the MBI-

HSS; ** p-value ≤0.01; * p-value <0.05 (Fisher's Exact Test, p <0.05 and adjusted residual 

value of ± 1.96). 
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Table 6. Association between work characteristics and the Emotional Exhaustion dimension 

of the MBI-HSS. 

         

WORK VARIABLES 

         

PARAMETERS  LEVELS OF EMOTIONAL EXHAUSTION 

         

    LOW  MODERATE  HIGH 

         

OCCUPATION AREA 
#
       

         

Biology 

 Count  0.00  0.00  2.00 

 Expected Count  0.40  1.00  0.60 

 % within Occupation 

area  

 
0.00  0.00  100.00 

 % within Level of 

Emotional 

Exhaustion 

 

0.00  0.00  1.90 

 Adjusted Residual  -0.70  -1.40  2.30* 

         

Nursing 

 Count  18.00  38.00  34.00 

 Expected Count  19.20  45.60  25.20 

 
% within Occupation 

area  
 20.00  42.20  37.80 

 

% within Level of 

Emotional 

Exhaustion 

 22.50  20.00  32.40 

 Adjusted Residual  -0.40  -1.80  2.40* 

         

Medicine 

 Count  9.00  1.00  5.00 

 Expected Count  3.20  7.60  4.20 

 
% within Occupation 

area  
 60.00  6.70  33.30 

 

% within Level of 

Emotional 

Exhaustion 

 11.20  0.50  4.80 

 Adjusted Residual  3.70*  -3.50*  0.50 

         

Other  

 Count  17.00  59.00  20.00 

 Expected Count  20.50  48.60  26.90 

 
% within Occupation 

area  
 17.70  61.50  20.80 

 

% within Level of 

Emotional 

Exhaustion 

 21.20  31.10  19.00 

 Adjusted Residual  -1.00  2.50*  -1.80 

         

    LOW  MODERATE  HIGH 

         

EMPLOYMENT SITUATION       

         

Hired by work regime 

(CLT) 

 Count  6.00  27.00  8.00 

 Expected Count  8.70  20.80  11.50 

 

% within 

Employment 

situation  

 14.60  65.90  19.50 

 
% within Level of 

Emotional 
 7.50  14.20  7.60 
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Exhaustion 

 Adjusted Residual  -1.10  2.10*  -1.30 

         

Permanent employee 

 Count  59.00  141.00  77.00 

 Expected Count  59.10  140.30  77.60 

 

% within 

Employment 

situation  

 21.30  50.90  27.80 

 

% within Level of 

Emotional 

Exhaustion 

 73.80  74.20  73.30 

 Adjusted Residual  0.00  0.20  -0.10 

         

Temporary employee 

 Count  3.00  2.00  2.00 

 Expected Count  1.50  3.50  2.00 

 

% within 

Employment 

situation  

 42.90  28.60  28.60 

 

% within Level of 

Emotional 

Exhaustion 

 3.80  1.10  1.90 

 Adjusted Residual  1.40  -1.20  0.00 

         

Non-resident university 

student 

 Count  4.00  5.00  4.00 

 Expected Count  2.80  6.60  3.60 

 

% within 

Employment 

situation  

 30.80  38.50  30.80 

 

% within Level of 

Emotional 

Exhaustion 

 5.00  2.60  3.80 

 Adjusted Residual  0.80  -0.90  0.20 

         

Resident university 

student 

 Count  4.00  5.00  4.00 

 Expected Count  2.80  6.60  3.60 

 

% within 

Employment 

situation  

 30.80  38.50  30.80 

 

% within Level of 

Emotional 

Exhaustion 

 5.00  2.60  3.80 

 Adjusted Residual  0.80  -0.90  0.20 

         

Other 

 Count  3.00  11.00  1.00 

 Expected Count  3.20  7.60  4.20 

 

% within 

Employment 

situation  

 20.00  73.30  6.70 

 

% within Level of 

Emotional 

Exhaustion 

 3.80  5.80  1.00 

 Adjusted Residual  -0.10  1.80  -1.98* 

         

    LOW  MODERATE  HIGH 

       

WORKING HOURS       

         

≤ 20 hours/week 

 Count  1.00  11.00  7.00 

 Expected Count  4.10  9.60  5.30 

 % within Working  5.30  57.90  36.80 
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Hours  

 

% within Level of 

Emotional 

Exhaustion 

 1.20  5.80  6.70 

 Adjusted Residual  -1.80  0.60  0.90 

         

21 – 40 hours/week 

 Count  54.00  144.00  63.00 

 Expected Count  55.70  132.40  73.10 

 
% within Working 

Hours 
 20.70  55.20  24.10 

 

% within Level of 

Emotional 

Exhaustion 

 67.50  75.80  60.00 

 Adjusted Residual  -0.50  2.60*  -2.50* 

         

41 – 60 hours/week 

 Count  20.00  30.00  31.00 

 Expected Count  17.30  41.00  22.70 

 
% within Working 

Hours 
 24.70  37.00  38.30 

 

% within Level of 

Emotional 

Exhaustion 

 25.00  15.80  29.50 

 Adjusted Residual  0.80  -2.80*  2.30* 

         

≥ 61 hours/week 

 Count  5.00  5.00  4.00 

 Expected Count  3.00  7.10  3.90 

 
% within Working 

Hours 
 35.70  35.70  28.60 

 

% within Level of 

Emotional 

Exhaustion 

 6.20  2.60  3.80 

Values represent the count, expected count, % within occupation area or employment 

situation or working hours, % within level of emotional exhaustion and adjusted residual of 

responses of research participants in relation to the association between variables 

sociodemographic characteristics and the different intensity levels obtained in the Emotional 

Exhaustion dimension of the MBI-HSS; ** p-value ≤0.01; * p-value <0.05 (Fisher's Exact 

Test, p <0.05 and adjusted residual value of ± 1.96). 
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Table 7. Association between work characteristics and the Professional Achievement 

dimension of the MBI-HSS. 

         

WORK VARIABLES 

         

PARAMETERS  LEVELS OF PROFESSIONAL ACHIEVEMENT 

         

    LOW  MODERATE  HIGH 

         

OCCUPATION AREA 
#
       

         

Pharmacy  

 Count  1.00  15.00  0.00 

 Expected Count  3.80  10.90  1.40 

 % within Occupation 

area  

 
6.20  93.80  0.00 

 % within Level of 

Professional 

Achievement 

 

1.10  5.90  0.00 

 Adjusted Residual  -1.70  2.30**  -1.20 

         

Medicine 

 Count  7.00  8.00  0.00 

 Expected Count  3.50  10.20  1.30 

 
% within Occupation 

area  
 46.70  53.30  0.00 

 

% within Level of 

Professional 

Achievement 

 8.00  3.10  0.00 

 Adjusted Residual  2.20**  -1.20  -1.20 

         

Nursing technician 

 Count  37.00  54.00  13.00 

 Expected Count  24.40  70.70  8.90 

 
% within Occupation 

area  
 35.60  51.90  12.50 

 

% within Level of 

Professional 

Achievement 

 42.00  21.20  40.60 

 Adjusted Residual  3.40**  -4.10**  1.70 

         

Other  

 Count  14.00  73.00  9.00 

 Expected Count  22.50  65.30  8.20 

 
% within Occupation 

area  
 14.60  76.00  9.40 

 

% within Level of 

Professional 

Achievement 

 15.90  28.60  28.10 

 Adjusted Residual  -2.40**  2.00**  0.30 

Values represent the count, expected count, % within occupation area, % within level of 

professional achievement and adjusted residual of responses of research participants in 

relation to the association between variables sociodemographic characteristics and the 

different intensity levels obtained in the Emotional Exhaustion dimension of the MBI-HSS; 

** p-value ≤0.01; * p-value <0.05 (Fisher's Exact Test, p <0.05 and adjusted residual value of 

± 1.96). 
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Table 8. Normality test of the distribution and homogeneity of data variance related to 

cytokines and hs-CRP.  

Shapiro-Wilk Test 

       

Parameters  IL-6 (pg/mL)  TNF-α (pg/mL)  PCRus (mg/L) 

       

W-stat  0.550  0.820  0.553 

p-value  0.00  0.00  0.00 

Normal  No  No  No 

       

Levene'sTests 

       

p-value (medians)  0.00  0.00  0.00 

Homogeneous 

variance 
 No  No  No 

IL-6, Interleukin 6; TNF-α, Tumor Necrosis Factor alpha; hs-CRP, high-sensitivity C-reactive 

protein (Shapiro-Wilk Test and Levene's Test; Alpha p <0.05). 
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6. CONCLUSÃO  
 
 
 

Uma parcela dos participantes da presente pesquisa apresentou alta EE, alta DP e 

baixa RP, sendo esses participantes acometidos pela SB. Com o importante papel dos 

processos inflamatórios na patogênese das doenças psíquicas, nosso estudo evidenciou que as 

citocinas IL-6 e TNF-α e a PCRus estavam significativamente aumentadas nos indivíduos 

com a SB quando comparados ao grupo controle. Tanto TNF-α como a PCRus também 

estavam significativamente aumentadas em pacientes propensos à SB com perfil P7, isto é, 

aqueles que possuem alteração nas três dimensões do MBI-HSS mas não atendem o critério 

para classificação como SB. 

As variáveis sociodemográficas faixa etária entre 25-29 anos e estado civil solteiro, 

bem como a variável laboral área de atuação profissional (enfermagem e medicina), foram 

importantes fatores para a alta EE, uma vez que os escores classificados como altos foram 

significativamente maiores do que os escores esperados. Além disso, nosso estudo evidenciou 

que área de atuação profissional (médicos e técnicos de enfermagem) é um fator 

preponderante para a baixa RP, sendo que os dados observados para a ausência da RP foram 

significativamente maiores do que os dados esperados. 

Outros estudos que visem contribuir na identificação dos fatores que levam o 

profissional da área de assistência à saúde a desenvolver a SB, assim como vislumbrar formas 

efetivas de lidar com a promoção da saúde no trabalho e prevenção e controle da doença, são 

necessários. Além disso, pesquisas que tenham como objetivo a elucidação do envolvimento 

do processo neuroinflamatório com o desenvolvimento da SB e a compreensão do 

envolvimento do estresse oxidativo na fisiopatologia desta doença são cruciais para o 

desenvolvimento de um planejamento terapêutico e intervenções eficazes, possibilitando o 

restabelecimento da saúde do trabalhador acometido. Ademais, nosso estudo contribui 

substancialmente para detecção da SB nos ambientes organizacionais ligados a prestação de 

assistência à saúde, além de gerar banco de dados para subsidiar pesquisas posteriores, bem 

como medidas de melhoria da qualidade de vida no ambiente laboral pelos gestores de saúde.  
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7. ANEXOS 
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