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    ABSTRACT

    Objective: To analyze the network structure corresponding to burnout symptoms in Brazilian nursing workers. Method: A cross-sectional study with non-probability sampling. The sample included 3,594 nurses, nursing technicians and nursing assistants and the data collection was performed remotely. The burnout symptoms were assessed with the Burnout Assessment Tool – General Version. The data were analyzed by means of the network analysis technique, using the Least Absolute Shrinkage and Selection Operator (LASSO) partial correlation and regression method. Centrality of the nodes was estimated through strength, closeness and betweenness indicators and network stability was assessed by means of the correlation stability coefficient. Results: The centrality strength analysis identified “I feel tense and stressed” and “I have trouble concentrating” as core symptoms. The betweenness and closeness indices evidenced “I feel anxious and/or suffer from panic attacks” and “I feel tense and stressed” as the most relevant symptoms. The stability coefficient confirmed the network structure. Conclusion: The network analysis allowed identifying the main burnout symptoms among Brazilian nursing workers and revealed strategic targets to devise mental health promotion actions for these professionals.
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    What is already known:

    
      	
        The persistent imbalance between demands and resources in work environments favors workers' wear out and causes burnout in the long term.

      

      	
        Burnout manifests itself through a complex system of physical and psychological symptoms.

      

      	
        There are gaps related to understanding the network of symptoms that comprise burnout.

      

    

     

    What this article adds:

    
      	
        The results corroborate the BAT theoretical assumptions, confirming adequacy of the tool as a consistent instrument to assess burnout symptoms among nursing workers.

      

      	
        Understanding the inter-relations across burnout symptoms demonstrates the complexity inherent to the syndrome and its close relationship with nursing work.

      

      	
        The main burnout symptoms are targets to apply strategies aimed at mental health promotion in nursing professionals.

      

    

     

    INTRODUCTION

    In the last few years, network analyses applied to psychological variables have consolidated as an innovating approach in psychometric research, allowing to identify and explore the complex interaction among observable symptoms or behaviors(1). In the Psychopathology field, this perspective starts from the assumption that symptoms are not mere manifestations of a latent entity but elements that influence one another throughout time, configuring dynamic systems of relationships(2). Thus, activation of a given symptom can trigger or intensify others(3). In this context, metrics such as centrality allow identifying the symptoms exerting the highest influence on the network, offering relevant insights to understand psychopathological processes(4).

    Despite the progress made, the predominating psychometric studies may present limitations for not properly recording the interdependence between symptoms and the dynamic processes that sustain burnout(1). In this sense, network analysis emerges as a particularly decisive approach because it enables identifying the potentially most influential symptoms for burnout to development, as well as studying the interaction patterns among symptoms(3).

    This approach proves to be especially pertinent in the face of the contemporary proposals to redefine burnout, which conceptualize it as a work-related exhaustion state characterized by extreme tiredness, reduced emotional regulation capacity, cognitive control decline and mental distance(5). By emphasizing the inter-relations among these components, this conception is directly in line with the network analysis assumptions.

    The Burnout Assessment Tool (BAT) instrument was developed in order to operationalize this definition. In its general version, this tool has 32 items distributed into four factors that represent the primary burnout symptoms (exhaustion, mental distance, cognitive impairment and emotional impairment) and another two factors that include its secondary symptoms (psychological distress and psychosomatic complaints)(6). The instrument has recently been validated among Brazilian nursing workers, presenting excellent psychometric properties(7).

    According to the authors of BAT, exhaustion refers to an intense energy loss that is manifested both physically and mentally, emotional impairment is associated with affective overload and with difficulties controlling emotions at work, cognitive impairment involves attention, concentration and memory difficulties, and mental distance is characterized by aversion to work, indifference, cynicism and loss of enthusiasm. Associated with these core symptoms, psychological distress includes manifestations such as anxiety, tension and sleep disorders; in turn, the psychosomatic complaints correspond to physical problems influenced by psychological factors(5).

    A validation study for the psychometric properties of “BAT – General Version” conducted with Brazilian nursing workers showed that the instrument factors are strongly correlated to each other, with the associations between the psychological distress factor and the exhaustion, emotional impairment and psychosomatic complaints domains especially standing out(7). Although relevant, these findings do not allow analyzing the relationships between the manifested variables observed; in other words, the relationship between each of the burnout symptoms as measured with BAT, representing an important gap to deepen what is known about the dynamics of these symptoms in Brazilian nursing workers.

    Given this panorama, the current study aimed at analyzing the network structures corresponding to burnout symptoms among Brazilian nursing workers by means of the Burnout Assessment Tool, with the objective of identifying interaction patterns and core symptoms that may contribute to enhancing what is known about burnout in this occupational context.

     

    METHOD

    This is an observational and cross-sectional study with non-probability sampling, prepared according to the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) recommendations. The population was comprised by nursing professionals registered at the Federal Nursing Council (Conselho Federal de Enfermagem, COFEN).

    Inclusion criteria: being nurses or nursing technician/assistants and having been active in the profession for at least one year. The workers excluded were those that stated not being active in Nursing during the data collection period and those who failed to answer all the items included in the instrument used to assess burnout symptoms.

    The data were collected between April and July 2022 by means of electronic messages sent by the COFEN to all the professionals duly registered. These messages contained an access link to the Free and Informed Consent Form (FICF) and to the research instrument, both prepared in the Research Electronic Data Capture (REDCap) platform. In order to ensure safeguarding the subjects' data, the invitation to participate was sent directly by the COFEN.

    In all, 779,337 email messages were sent, corresponding to the total number of electronic addresses belonging to professionals duly registered in the COFEN at the data collection time. Of these professionals, 5,979 nursing workers voluntarily accepted to take part in the study, resulting in a 0.77% adherence rate. Among the participants that accessed the questionnaire, 3,594 answered the data collection psychometric instrument in full (66.11% response rate) and met the inclusion criteria, thus comprising the final research sample.

    The data collection instrument had two parts: the first one was comprised by variables to characterize the participants (age, gender, marital status, area of residence and professional performance), also including occupational variables (role performed and working time in Nursing). The second part consisted in applying the Burnout Assessment Tool (BAT) – General Version, used to assess burnout symptoms.

    BAT – General Version has 32 items divided into six factors, namely: four representing the primary burnout symptoms (exhaustion [items 1-8), mental distance [items 9-12), cognitive impairment [items 13-17) and emotional impairment [items 18-22) and another two related to the secondary burnout symptoms (psychological distress [items 23-27] and psychosomatic complaints [items 28-32]). The items are answered following a five-point Likert scale, namely: 1 (never), 2 (rarely), 3 (sometimes), 4 (frequently) and 5 (always)(5). The translation and cultural adaptation process corresponding to BAT for the Brazilian context was undertaken by the authors of the instrument themselves. This version is available free of charge (https://burnoutassessmenttool.be/start_eng/).

    It is noted that the adapted version of the BAT – General Version for the Brazilian context was validated and published in a previous survey conducted with the same population as the one of this study, presenting excellent psychometric properties in all the factor models tested. The original model with six factors and 32 items [λ=0.717–0.939; TLI=0.961; CFI=0.965; RMSEA=0.073 (90%CI=0.072–0.074); SRMR=0.035; α=0.883–0.961] especially stands out. In addition to that, scale invariance across different analysis groups was verified, evidencing the robustness of BAT – General Version to assess burnout symptoms in the sample under study(7).

    The psychological network analysis technique was used for data analysis. Networks represent systems of interconnected elements where nodes symbolize observable variables (psychological symptoms) and edges illustrate the strength of the connections between variables(8). In general, edges indicated in blue point to positive relationships, whereas those in red represent negative relationships. The intensity of these connections is shown by the thickness of the edges, translating the connections' strength. In the current study, each node corresponds to a BAT item and the edges illustrate the interactions established among the items.

    The network estimation analysis was performed following the partial correlation model(1), with coefficients varying between -1 and 1. This model is the most frequently used framework to construct networks of psychological data with multivariate normal distribution and is part of the class of statistical models called Pairwise Markov Random Fields (PMRF), which employs Gaussian Graphical Models (GGMs)(9). The Least Absolute Shrinkage and Selection Operator (LASSO) method(10) was used in order to regularize the network. This method generates multiple networks from the original data and reduces the possibility of spurious or false-positive associations among the variables. The decision to choose the most adequate model obtained by means of LASSO is based on the Extended Bayesian Information Criteria, EBIC)(11), a fit measure that uses the gamma (γ) hyper-parameter to define the penalty degree applied to spurious correlations, allowing to select the most parsimonious network structure. In network analyses based on partial correlations, a γ value=0.50 is considered the standard(8,11).

    The network description was assessed by means of three main indicators, namely: (1) Strength, which corresponds to adding up the weights of all the connections between a given node and the others, fundamental to identify the variables presenting more robust links in the network; (2) Betweenness, calculated by the frequency with which a given node appears in the shortest paths connecting pairs of nodes; and (3) Closeness, defined as the inverse of the minimum mean distance between a given node and all the others in the network(12). It is important to note that the closeness and betweenness indices can present limitations because they tend to be unstable, especially in small sample(1,8).

    Precision of the centrality estimates was assessed by means of a non-parametric bootstrap analysis by case drop, with a 95% confidence interval. This procedure performs multiple resampling instances with replacement of the original sample, allowing to verify robustness of the network properties. Stability was examined by means of the Correlation Stability (CS) coefficient, where values below 0.25 indicate low reliability, those over 0.50 are considered acceptable, and those over 0.75 represent high stability(8).

    All the statistical analyses were performed in R Studio, with the pacman, qgraph, bootnet and ggplot2 packages.

    The study was approved by the Research Ethics Committee of the Ribeirão Preto Nursing School belonging to the University of São Paulo (CAAE 49679421.0.0000.5393), as per Opinion No. 4,912,327. All the stages were conducted in accordance with the recommendations set forth in National Research Ethics Council Circular Letter No. 1/2021 dated March 3rd, 2021, referring to conducting studies in online environments, as well as with National Health Council Resolution No. 738/2024 dated February 1st, 2024, related to using databases for the purposes of scientific research involving human beings.

     

    RESULTS

    Predominance of the female gender (n=3,090; 85.98%) was noticed among the 3,594 participants, more concentrated in the age group from 25 to 44 years old (n=2,638; 73.40%) and with a mean of 35.75 (SD=10.09). As for marital status, 1,789 participants (49.78%) were married or in stable unions, 1,402 (39,01%) were single and 395 (10.99%) were separated or widowed, with 0.22% (n=10) not answering this question. In relation to professional categories, 1,862 participants (51.81%) were nursing technicians or assistants, 1,722 (47.91%) were nurses and 0.28% (n=10) did not answer. As for their time active in Nursing, 2,468 participants (68.67%) had been in the profession from 1 to 10 years, 833 (23.17%) had done so for 11 to 25 years and 251 (6.99%) for more than 25 years, with 1.17% (n=42) of non-respondents. Most of the participants had only one employment contract (n=2,354; 65.50%). The highest concentration of respondents was observed in the Southeast region (n=2,695; 75.0%), followed by South (n=418; 11.6%), Northeast (n=292; 8.12%), Midwest (n=99; 2.75%) and North (n=79; 2.20%), with 11 participants (0.28%) not reporting their region of origin. There was predominance of subjects from the states of São Paulo (n=1,429; 39.8%), Minas Gerais (n=770; 21.4%), Rio de Janeiro (n=482; 13.4%), Santa Catarina (n=181; 5%) and Paraná (n=217; 6%), with nursing professionals from all the Brazilian states included in the sample.

    As for the network analysis (represented in Figure 1), the clusters corresponding to the BAT factors were clearly defined, with more intense intersections between nodes in the same cluster; in other words, between items belonging to the same factor of the instrument.
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    Figure 1 – Network analysis corresponding to BAT (n=3,594). Ribeirão Preto, SP, Brasil, 2026

    Source: prepared by the authors, 2026.

     

    The most intense connections in the exhaustion domain were detected between nodes EX5 (‘When I get up in the morning, I lack the energy to start a new day’) and EX6 (‘I want to be active, but somehow I am unable to manage’), between EX6 and EX7 (‘When I exert myself, I quickly get tired’) and between EX4 (‘I feel physically exhausted’) and EX3 (‘At the end of the day, I find it hard to recover my energy’).

    As for mental distance, stronger connections were observed between nodes MD3 (‘I feel indifferent about my job’) and MD2 (‘I feel a strong aversion towards my job’), as well as between nodes MD2 and MD1 (‘I struggle to find any enthusiasm for my work’).

    In the domain related to cognitive impairment, more intense connections were found between nodes COG3 (‘I’m forgetful and distracted’) and COG4 (‘I have trouble concentrating’), as well as between nodes COG4 and COG1 (‘I have trouble staying focused’). emotional impairment was characterized by the connections between nodes EMO1 (‘I feel unable to control my emotions’) and EMO2 (‘I do not recognize myself in the way I react emotionally’), as well as between nodes EMO3 (‘I become irritable when things don’t go my way’) and EMO5 (‘I may overreact unintentionally’).

    The connection that stood out in the psychological distress domain referred to items DIS2 (‘I tend to worry’) and DIS3 (‘I feel tense and stressed’). Finally, the following connections stood out regarding psychological distress: between COM3 (‘I suffer from headaches’) and COM4 (‘I suffer from muscle pain, for example in the neck, shoulder or back’), as well as between COM1 (‘I suffer from palpitations or chest pain’) and COM2 (‘I suffer from stomach and/or intestinal complaints’).

    In addition to that, significant connections were noticed between nodes from different clusters, with the following standing out: between DIS4 (‘I feel anxious and/or suffer from panic attacks’) and COM1 (‘I suffer from palpitations or chest pain’), between EMO1 (‘I feel unable to control my emotions’) and COG5 (‘I make mistakes because I have my mind on other things’), between DIS3 (‘I feel tense and stressed’) and EX8 (‘At the end of my day, I feel mentally exhausted and drained’) and between DIS3 and EX1 (‘I feel mentally exhausted’).

    Figure 2 shows the centrality measures corresponding to the estimated network, indicating the most important burnout symptoms found among the participants.
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    Figure 2 – Centrality indices corresponding to the nodes (n=3,594). Ribeirão Preto, SP, Brasil, 2026

    Source: prepared by the authors, 2026.

     

    The centrality strength analysis pointed to nodes DIS3 (‘I feel tense and stressed’) and COG4 (‘I have trouble concentrating’) as the network's core symptoms. This metric represents one of the main study results, as it is acknowledged as the most stable and robust measurement for estimating networks. The measurement corresponding to the betweenness and closeness indices showed that nodes DIS4 (‘I feel anxious and/or suffer from panic attacks’) and DIS3 (‘I feel tense and stressed’) were the most relevant for network connectivity as a whole and for the inter-relationships among nodes. It is worth noting that, despite contributing important data, the betweenness and closeness indices are knowingly less stable and highly sensitive to network density and size, which requires caution when interpreting them.

    Figure 3 presents the precision corresponding to the estimated network of burnout symptoms. It was observed that, after successive resampling instances, the centrality strength index remained more stable than the others, which presented a significant reduction when 40% of the cases were removed.

    As for the correlation stability (CS) coefficient, the values obtained were as follows: 0.75 for “strength” and “closeness”; and 0.51 for betweenness, indicating high network stability and robustness of the findings.
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    Figure 3 – Estimated network precision (n=3,594). Ribeirão Preto, SP, Brasil, 2026

    Source: prepared by the authors, 2026.

     

    DISCUSSION

    This study analyzed the network structure corresponding to burnout symptoms among Brazilian nursing workers, expanding what is known about the symptomatic inter-relations inherent to this syndrome based on the theoretical precepts of the Burnout Assessment Tool.

    The participants' individual characteristics reflect the professional profile of Nursing in the American continent, mostly comprised by young and female workers(13). This sociodemographic profile corroborates diverse meta-analysis evidence that indicated higher prevalence of burnout symptoms among female nursing workers (especially emotional exhaustion), given their high exposure to work-related and emotional demands and to accumulation of social roles(14).

    As for the network analysis, the clear definition of the symptom clusters and the stronger connections among nodes from the same cluster were also aspects noticed in a network study that used the reduced version of the instrument (BAT-12) during the pandemic period, but with a different population(15). These results reinforce the theoretical model of BAT – General Version, consisting of 32 items divided into six factors that represent sets of primary and secondary burnout symptoms.

    The connections between primary (exhaustion, mental distance, cognitive impairment and emotional impairment) and secondary (psychological distress and psychosomatic complaints) symptoms corroborate the BAT theoretical model, evidencing the interdependent dynamics inherent to burnout(5). Exhaustion compromises the energy required for emotional and cognitive regulation, favoring the emergence of mental distance as a self-protection strategy. Characterized by indifference, cynicism and unattachment, this distancing seeks to contain exhaustion, with work as a core element in triggering symptoms(16). However, this mechanism tends to become dysfunctional, as mental distance reduces engagement and intensifies stress, perpetuating the condition. Thus, it ceases to be a mere coping strategy and turns into part of the syndrome, associated with lost control over demands, emotions and cognition, which favors intensification of psychological distress and psychosomatic complaints(5,16).

    These current theoretical premises about work-related mental illness postulated by the authors of BAT are grounded on the Job Demands-Resources Model (JD-R) assumptions(17). As the main cause of work-related illness, JD-R sets forth that burnout arises from a persistent imbalance between high work demands and insufficient resources to deal with those requirements(17,18). When personal and organizational resources do not suffice to cope with prolonged exposure to high work demands, a wear out process that can end up in exhaustion is triggered in workers(18). This cumulative process favors energy exhaustion and cognitive/emotional functional impairments, creating suitable conditions for burnout to develop(18).

    Diverse scientific evidence points to the following as the main work-related demands strongly associated with worsening of burnout symptoms among nurses during the COVID-19 pandemic: extended hour loads and workdays (at least twelve hours)(19), insufficient personnel and material resources(20,21) and night shifts(22). When subjected to autonomy reductions and to extended work-related stress, these factors represent a favorable condition for chronic wear out(23).

    During the post-pandemic period (corresponding to the data collection process for this study) the working conditions in Nursing remained signaled by overload, intensification of demands and mental health deterioration, with persistency in terms of insufficient resources, limited personnel and significant emotional demands(14,23). Diverse evidence indicates that the effects exerted by prolonged stress are cumulative, impacting on workers' physical and emotional health in the long term(22,23), especially given the combination between high physical/material demands(21) and critical experiences undergone during the pandemic, such as grief, fear and exhaustion(20).

    In addition to that, the literature points out that cognitive impairment can persist as a manifestation of burnout even after the disease, involving memory-, attention- and speed-related harms, with diverse evidence of continuous neurocognitive deficits and slower recovery in relation to emotional symptoms(24,25).

    In the light of the JD-R model, this scenario reinforces the cumulative nature of burnout as a result of the persistent imbalance between high demands and insufficient resources(17,18). The findings detected in this study evidenced that, at the symptomatic level, this imbalance is manifested by the centrality of psychological distress and cognitive decline symptoms, suggesting that states marked by tension and difficulty concentrating act as important mechanisms for the syndrome to persist. These results indicate the relevance of implementing interventions that, in addition to mitigating demands, strengthen emotional and cognitive resources(17,18).

    In this context, the need is reinforced to not only consider the requirements but also the available resources in work environments as central elements in mitigating burnout. According to the JD-R model, resources comprise physical, psychological, social and organizational aspects inherent to the work context and are fundamental to preserve workers' physical and mental health, as they enable the following: (a) attaining work goals; (b) reducing the physiological and psychological costs derived from health complaints; and (c) stimulating professional growth and development(17,18). In addition, the flexibility and constant evolution of the JD-R model evidenced the importance of personal resources such as resilience, autonomy and optimism(18) in mitigating demands.

    The following were identified as the main nodes comprising the network of burnout symptoms: DIS3 (‘I feel tense and stressed’) as the central node (in other words, the one with the highest strength index), followed by node COG4 (‘I have trouble concentrating’). The centrality strength of a given node indicates its importance in the network, revealing its role in the network's structure and functioning, as it represents the degree to which each node is connected with the others; thus, the higher the centrality strength, the more relevant the node in the network(8). It is for this reason that feeling tense and stressed and having trouble concentrating (as the main engines of the inter-related system of burnout symptoms among the nursing workers under study) should be recognized as core targets of research studies aimed at promoting health and self-care in these professionals.

    The findings also lead to reflecting on node DIS4 (‘I feel anxious and/or suffer from panic attacks’) as the most relevant one in the closeness and betweenness analyses corresponding to the network of burnout symptoms among nursing workers. The closeness and betweenness indices signal the nodes with the highest influence on the others in the network, as they bear strong connections with the rest and exert a significant influence on the flow of network interactions. Thus, the results indicated that feeling anxious and suffering from panic attacks also represented a key symptom for the participants included in this study, signaling another essential target of actions aimed at individual well-being and at promoting healthy work environments.

    Although the centrality of psychological distress and cognitive decline symptoms is in line with the JD-R model, this pattern can also express specificities inherent to Nursing work, characterized by high emotional and cognitive loads. In this context, the main contributions of this study lie in understanding the inter-relations in the network of burnout symptoms and in identifying core symptoms among Brazilian nursing workers. These findings support developing strategies more targeted at promoting health at work and offering theoretical and methodological steps forwards by indicating paths for future research studies to follow.

    Considering that the sample was mostly comprised by participants from the Southeast region, the restriction regarding generalization of the results stands out among the study limitations. Such characteristic reinforces the need to conduct more research studies in less represented regions, enabling regional comparisons and expanding what is known about mental illness among nursing workers in Brazil.

    Another limitation refers to the characteristic inherent to non-probability sampling and to digital collection. Although selection bias was partially reduced due to the COFEN directly sending the invitations, participation still depended on factors such as the professionals' Internet access, interest and engagement, which may have resulted in super-representation of certain groups. In turn, this type of sampling enables large-scale, low-cost and fast collection procedures, essential characteristics in emerging topics, especially considering that the data were collected during a period still marked by significant repercussions of the COVID-19 pandemic for nursing professionals.

    In addition, the cross-sectional design precludes establishing causal relationships, even if the findings contribute to important reflections and guide future actions and surveys.

     

    CONCLUSION

    The data obtained in this study evidenced that, as assessed by means of the Burnout Assessment Tool – General Version, the burnout symptoms among Brazilian nursing workers confirmed the theoretical patterns that grounded the process to create the instrument. Although BAT is not to be used for diagnostic purposes, the results show its potential as a symptom screening tool for leaders, managers, public policy makers and researchers interested in workers' health promotion.

    By identifying the central nodes and the outstanding connections in each cluster, the network analysis points to the possibility of implementing more specific interventions especially targeted at the main illness symptoms among workers. These findings support prioritizing intervention targets and formulating strategies that integrate reduction of demands and strengthening of personal and organizational resources targeted at promoting healthy work environments, namely: workload reviews, aiming at adequate sizing; balanced task division and re-work reductions, in order to mitigate stress and pressure while performing tasks; optimizing care flows and protocols; training leaders, strengthening a fair culture in health institutions; improving communication channels between managers and employees, with a focus on enhancing safe work environments and institutional support and on improving interpersonal relationships; and implementing professional recognition and performance feedback actions, among other professional appreciation strategies.
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