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Highlights
•	Emotional exhaustion is the most prevalent burnout dimension in nurses.
•	Physical activity may mitigate burnout through physiological resilience.
•	Cardiorespiratory fitness remains underexplored in nursing research.
•	Dimension-specific burnout analysis is critical for prevention strategies.

Abstract
Burnout is  a  multidimensional occupational syndrome characterized by  emotional exhaustion (EE), depersonalization, and low personal 
accomplishment. Nurses are particularly vulnerable due to sustained physical, emotional, and organizational stressors. Physical activity (PA) 
and cardiorespiratory fitness (CRF) have been proposed as protective factors; however, evidence remains inconsistent, and burnout is often ana-
lyzed as a single global construct. This review aimed to synthesize evidence on the association between burnout and PA or CRF in nurses, with 
emphasis on burnout dimensions, underlying mechanisms, epidemiological findings, measurement considerations, and occupational health 
implications. A literature search was conducted in PubMed, Scopus, Web of Science, and Google Scholar for English-language studies published 
up to 2025. Observational and interventional studies, as well as systematic reviews, examining burnout in relation to PA or CRF were included. 
Evidence was synthesized narratively without quantitative meta-analysis. Burnout prevalence among nurses is  high, particularly for EE.  
Most studies demonstrate an  inverse association between PA and burnout, with some evidence of dose–response relationships. However, 
PA is predominantly self-reported, and objective CRF assessment in nurses is scarce. Burnout dimensions are inconsistently analyzed, with 
many studies relying on total scores rather than dimension-specific evaluation. Mechanistically, PA and CRF may reduce burnout risk through 
improved stress regulation, autonomic balance, recovery processes, and enhanced functional work capacity. To conclude, PA appears protec-
tive against burnout in nurses, whereas the role of objectively measured CRF remains underexplored. Future longitudinal research incorporat-
ing dimension-specific burnout analysis and objective CRF assessment is needed to inform targeted occupational health interventions. Med Pr 
Work Health Saf. 2026;77(3)
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INTRODUCTION

Burnout is a syndrome resulting from chronic work-related 
stress and is characterized by 3 core dimensions, including 
emotional exhaustion (EE), depersonalization  (DP), 
and decrease personal accomplishment  (PAC)  [1,2].  
According to the World Health Organization (WHO), 
burnout is classified in the 11th edition of the Interna-
tional Classification of Diseases as a syndrome resulting 
from ineffectively managed work stress and specifically re-
lated to the work context, not other life domains [3]. This 
concept also emphasizes that burnout reflects a state of ex-
haustion accompanied by a cynicism towards work and 
a decrease in confidence in one’s ability to carry out pro-
fessional duties [2]. It has been recognized as a global oc-
cupational health problem that poses a substantial burden 
on individual well-being, quality of care, patient safety, and 
the sustainability of health systems [1,2]. From an occupa-
tional health perspective, burnout is particularly relevant 
in healthcare settings, where prolonged exposure to high 
job demands and emotional stressors is common [2].

Healthcare workers (HCWs), especially those work
ing in intensive care units (ICUs) and emergency de-
partments, are among the occupational groups most 
vulnerable to burnout. Intensive care unit work in-
volves frequent exposure to life-threatening situations, 
complex and simultaneous clinical demands, time pres-
sure, and ethically challenging decisions. Additional oc-
cupational stressors, such as night and weekend shifts, 
interpersonal conflicts within multidisciplinary teams, 
caring for terminally ill patients, and resistance to with-
drawing life-sustaining treatments, further contribute 
to the high prevalence of burnout in this setting. In ad-
dition to work environment factors, individual charac-
teristics such as age, gender, education level, short work 
experience, and smoking habits have also been reported 
to contribute to the risk of burnout [4,5]. A recent sys-
tematic review and meta-analysis involving 14 536 par-
ticipants across multiple countries reported burnout 
prevalence rates of 48% in ICUs and 42% in emergency 
departments [4]. Similarly, a multinational survey con-
ducted in Asian ICUs found that more than half of phy-
sicians and nurses experienced burnout [6]. When ex-
amined by dimension, the prevalence of EE, DP, and 
low PAC among ICU and emergency department 
staff was reported as 48%, 30%, and 47%, respectively, 
highlighting that EE is the most frequently affected 
dimension [4].

Burnout not only impacts the psychological well-
being of HCWs, but is also associated with decreased 

work performance, increased absenteeism, and the emer-
gence of intentions to leave work, which in turn can dis-
rupt workforce stability and the quality of healthcare 
services [5]. In some contexts, differences between pro-
fessions are also found, where nurses tend to experience 
higher levels of EE than other medical personnel, while 
other dimensions such as DP and decreased PAC can 
vary between professional groups [7].

Physical activity (PA) and cardiorespiratory fit-
ness (CRF) have been proposed as potential protective fac-
tors against burnout. Evidence suggests that nurses who 
engage in regular PA report a lower prevalence of burnout 
compared with their inactive counterparts [8]. However, 
studies examining the association between burnout and 
PA or CRF have yielded heterogeneous findings [9–11]. 
Longitudinal data indicate that individuals with low levels 
of PA experience higher levels of stress-related fatigue and 
burnout symptoms than those with moderate or high PA 
levels [12]. Among nurses, physicians, and ICU support 
staff, PA has also been identified as one of the most fre-
quently reported strategies for mitigating burnout, fol-
lowing rest and leave [13].

The association between burnout and PA or CRF 
is particularly relevant in nurses, as burnout not only af-
fects the psychological well-being of HCWs but is also 
associated with an increased risk of medical errors, re-
duced job performance, and higher staff turnover, all 
of which threaten patient safety and healthcare system 
resilience [4,6,7]. Higher levels of CRF may act as a pro-
tective factor by enhancing stress tolerance, fatigue re-
sistance, and recovery capacity, suggesting that PA-based 
interventions, such as submaximal exercise programs 
or promoting active lifestyles, could be integrated into 
occupational health policies to strengthen psychological 
resilience among HCWs [10,11].

Importantly, while prior studies have reported an in-
verse association between PA and burnout among nurses 
and other HCWs, burnout has predominantly been 
treated as a single global construct rather than a multidi-
mensional syndrome comprising EE, DP, and PAC [9,14]. 
Even when multidimensional instruments were applied, 
analyses often emphasized total burnout scores or pre-
sented dimensions descriptively, without systematically 
examining whether PA relates differently to each compo-
nent [6,15]. Although 1 study retained dimension-level 
assessment, CRF was not objectively measured, and PA 
was assessed solely through self-report [16].

Although accumulating evidence supports the role 
of PA in reducing burnout in the general population and 
among HCWs, studies specifically examining the associ-
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ations between PA or CRF and burnout in nurses, partic-
ularly with attention to individual burnout dimensions, 
remain limited [6,9]. Therefore, this narrative review 
aimed to synthesize existing evidence on the association 
between burnout and PA or CRF in nurses with special 
attention to:
	■ the conceptualization, dimensions, and occupational 

health implications of burnout,
	■ the definitions, determinants, and measurement 

of PA and CRF in healthcare settings,
	■ the physiological and psychological mechanisms 

linking burnout with PA and CRF,
	■ epidemiological evidence on their associations,
	■ the importance of dimension-specific burnout ana-

lysis,
	■ the differential effects of PA and CRF on burnout di-

mensions,
	■ methodological limitations in burnout measure-

ment,
	■ implications for prevention and occupational health 

interventions aimed at improving workforce sustain-
ability and patient safety.

METHODS

A literature search was conducted using PubMed, Sco
pus, and Web of  Science databases, complemented 
by searches in Google Scholar. The search included arti-
cles published in English up to 2025, using combinations 
of the following keywords: burnout, occupational stress, 
intensive care unit, emergency unit, nurses, healthcare 
workers, physical activity, exercise, cardiorespiratory fit-
ness, fatigue, maximal oxygen uptake (VO₂max), peak 
oxygen uptake (VO2peak), exercise capacity, exercise 
test, and cardiopulmonary exercise testing.

Eligible articles included observational studies (cross‑ 
sectional, cohort, and case–control), interventional 
studies, systematic reviews, and meta-analyses that ex-
amined burnout and/or fatigue in relation to PA or CRF 
in HCWs or working populations. Studies focusing 
on physiological mechanisms of stress were also con-
sidered. Articles were selected based on their relevance 
to the research question and scientific rigor. No formal 
quality scoring or meta-analysis was performed, in line 
with the narrative review methodology.

Data extraction focused on study design, popula-
tion characteristics, assessment tools for burnout and 
PA/CRF, and key findings. The evidence was synthe-
sized thematically, integrating epidemiological findings 
with physiological and behavioral mechanisms to pro-

vide a comprehensive conceptual framework linking 
burnout, PA, and CRF in nurses.

RESULTS

The factors influencing the prevalence of burnout in 
ICU nurses are summarized in Table 1, highlighting the 
contribution of individual characteristics, workload, or-
ganizational conditions, and high-intensity clinical en-
vironments [8]. Across the reviewed literature, burnout 
is consistently conceptualized as a multidimensional 
construct comprising EE, DP, and low PAC, with recog-
nized implications for patient safety, work performance, 
and workforce sustainability.

Regarding exposure variables, definitions, deter-
minants, and measurement approaches for PA and 
CRF in healthcare settings varied substantially across 
studies. Physical activity was predominantly assessed 
using self-report questionnaires, whereas objective 
measurement of CRF was largely absent in studies in-
volving nurses. The epidemiological evidence linking 
PA, CRF, and burnout is presented in Table 2, demon-
strating that most research has focused on PA in rela-
tion to burnout, while the association between objec-
tively measured CRF and burnout in nurses has not 
been directly examined.

The extent to which burnout dimensions were an-
alyzed in the reviewed studies is detailed in Table 3. 
Although burnout is theoretically multidimensional, 
many studies operationalized it using total scores or 
categorical classifications. When dimension-specific 
analyses were conducted, EE was the most frequently 
examined component, whereas DP and PAC received 
comparatively limited analytical attention. These pat-
terns underscore the relevance of dimension-specific 
approaches in understanding differential occupational 
health risks.

The differential effects of PA and CRF on individual 
burnout dimensions and their occupational health im-
plications are synthesized in Table 4. The  literature 
suggests that PA and CRF may exert protective effects 
through enhanced physiological capacity, improved 
stress regulation, and better psychological recovery pro-
cesses. The proposed physiological and psychological 
mechanisms linking burnout, PA, and CRF in HCWs 
are illustrated in Figure 1, depicting potential pathways 
underlying these associations.

Methodologically, most studies employed cross-sec-
tional designs, relied on self-reported PA, and frequently 
used global burnout scores. Longitudinal designs and 
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objective CRF assessments in nurses were not identi-
fied. Collectively, the reviewed evidence indicates that 
while the relationship between PA and burnout has been 
relatively explored, research examining CRF, dimen-
sion-specific burnout analysis, and their implications 
for occupational health remains limited.

Occupational burnout in nurses
Burnout in nurses is not only a highly prevalent phe-
nomenon but also reflects a complex interaction be-
tween job demands, individual characteristics, and the 
dynamics of the work environment. Based on a syn-
thesis of  reviewed studies, EE consistently emerged 
as the most dominant dimension, particularly among 
nurses in high-stress units such as the ICU. This sug-
gests that ongoing emotional burden is a key component 
in the development of burnout in this population [4,7].

Furthermore, interprofessional variations in burnout 
patterns suggest that nurses are more susceptible to EE, 
while other HCWs tend to  exhibit varying degrees 
of DP and decreased PAC. These differences are likely 
due to the intensity of direct interactions with patients 
and the higher emotional involvement of nurses [7].

Risk factors for burnout are also multidimensional, 
encompassing individual factors such as age, work ex-
perience, and lifestyle, as well as organizational fac-
tors such as  high workload, interpersonal conflict, 
and pressured clinical decision-making. In the con-
text of the COVID-19 pandemic, increased workloads 
and resource constraints have further exacerbated these 
conditions, reinforcing the role of environmental factors 
in triggering burnout [4,8].

Interestingly, findings from studies during the pan-
demic indicate that high levels of burnout are not always 
uniform across HCW groups, with doctors and nurses 
exhibiting different patterns of burnout dimensions. This 
underscores the importance of a multidimensional ap-
proach to assessing burnout, rather than simply using 
a total score [9].

Physical activity and cardiorespiratory fitness 
in healthcare workers
Cardiorespiratory fitness, also referred to as aerobic fitness, 
describes the capacity of the cardiovascular and respira-
tory systems to deliver oxygen to working skeletal mus-
cles and the muscles’ ability to utilize oxygen efficiently 
during dynamic PA [17,18]. Cardiorespiratory fitness 
is a central indicator of physical health, as it is strongly as-
sociated with work capacity, productivity, cardiovascular 
disease risk, and all-cause mortality [17–19]. In occupa-
tional settings, particularly in healthcare, CRF represents 
not only cardiometabolic health but also the functional 
capacity to tolerate sustained physical and psychological 
job demands [20,21].

Physiologically, CRF reflects the integrated function 
of pulmonary ventilation, cardiovascular circulation, and 
skeletal muscle metabolism [18]. The gold standard for 
CRF assessment is VO₂max, typically measured via car-
diopulmonary exercise testing, with VO₂peak as the pri-
mary outcome [17,20]. In clinical and occupational health 
settings, submaximal tests such as the 6-minute walk test 
are frequently used to estimate CRF because they are fea-
sible and applicable to individuals unable to undergo max-
imal testing [22]. Variations in VO₂max across popula-

Table 1. Summary of factors associated with burnout among intensive care unit nurses in 7 hospitals in Feira de Santana, Bahia,  
Brazil (N = 65): cross-sectional study, July–November 2016

Findings Implications for burnout

Socio-demographics and lifestyle

young nurses (<34 years) are more vulnerable due to a lack of coping experience risk increases

smoking habits and alcohol consumption are significantly related to burnout risk increases

regular physical activity reduces the prevalence of burnout protective factor

Job characteristics

working time >54 h/week, having >1 job risk increases

intensive care unit specialists are prone to burnout due to high responsibility risk increases

patient ratio >10/shift increases work pressure risk increases

Demand-control model

in high-demand and low-control (high-strain jobs), the prevalence of burnout is high risk increases

high demands, even with control, still carry the risk of mental distress risk increases
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tions are largely driven by differences in maximal cardiac 
output, particularly stroke volume and peak heart rate, re-
flecting both central and peripheral adaptations to aerobic 
training [18]. Physical activity is the primary modifiable 
determinant of CRF. The WHO recommends ≥150 min 
of moderate-intensity PA per week for adults, yet sed-
entary behavior remains prevalent among HCWs [23]. 
Insufficient PA is consistently associated with reduced 
CRF, increased cardiovascular risk, and chronic fa-
tigue [19]. In hospital settings, nurses who engage in lim-
ited PA outside of work hours are particularly vulnerable 

to declining CRF due to shift work, long working hours, 
and insufficient recovery time [21,24].

Although non-modifiable factors such as age, sex, 
health status, and genetic predisposition influence CRF, 
habitual PA remains the most important modifiable de-
terminant [17,25]. In occupational contexts, low CRF has 
been linked to reduced work performance, increased ex-
haustion, and mental health disorders, including burnout 
and depression [24,26].

From a  mechanistic perspective, low CRF may 
heighten burnout risk by  limiting physiological 

Table 3. Summary of burnout dimensions, measurement instruments, and occupational health implications reported in studies 
of nurses and healthcare workers worldwide examining the association between burnout and physical activity (PA) or cardiorespiratory 
fitness (CRF), 2018–2025

Study Population Instrument Score 
reported

Dimension
Relevance to OHS

analyzed most reported

Kayan et al., 2025 [9] healthcare 
professionals

MBI total burnout 
level

none – overall, burnout is not significantly 
linked to PA; dimension-specific 
risks remain unclear

Plaza-Ccuno et al., 
2023 [14]

health 
professionals

Validated 
Burnout 
Questionnaire

overall 
category/level

none – global burnout may influence 
occupational health; no dimension-
level insight is available

See et al., 2018 
(SABA study) [6]

physicians  
and nurses, ICU

MBI-HSS burnout 
present/
absent

EE, DP, PAC 
(descriptive only)

EE burnout prevalence  
and organizational factors relevant 
to OHS; detailed dimension-level 
implications underexplored

Li et al., 2025 [16] nurses Job Burnout 
Scale

total and per-
dimension

EE, DP, PAC not specified dimension-level burnout analysis 
retained, showing potential 
occupational health implications; 
CRF not objectively measured

Guerrero et al., 
2024 [15]

nurses CBI personal, 
work-related, 
client-related 
burnout

all 3 subtypes not specified dimension-specific burnout 
retained; relevance to occupational 
health recognized, though practical 
implications per dimension  
not detailed

CBI – Copenhagen Burnout Inventory, DP – depersonalization, EE – emotional exhaustion, ICU – intensive care unit, MBI – Maslach Burnout Inventory,  
MBI-HSS – Maslach Burnout Inventory – Human Services Survey, OHS – occupational health and safety, PAC – personal accomplishment,  
SABA – Survey of Asian Burnout in Asian Intensive Care Units.

Table 4. Synthesis of evidence from international studies and reviews (2014–2024) on the associations of physical activity (PA) 
and cardiorespiratory fitness (CRF) with burnout dimensions and their occupational health impacts among nurses and healthcare workers

Dimension Mechanism/Observed association Occupational health impact

emotional 
exhaustion  
(EE)

depletion of physical and mental energy due to chronic work 
stress, particularly sensitive to low PA and poor CRF, inadequate 
physical conditioning reduces stress resilience and coping 
capacity in prolonged clinical demands [12,37]

high EE is linked to increased likelihood of medical errors, 
psychological strain, absenteeism, and reduced work capacity 
in nurses [52,53]

depersonalization 
(DP)

cynicism and detachment from patients or colleagues 
as maladaptive coping to sustained fatigue, higher CRF and 
regular moderate-to-vigorous PA improve stress adaptation and 
reduce risk of cynicism [49]

depersonalization contributes to impaired patient safety, 
poor communication, emotional distancing, and decreased 
professional engagement in nursing settings [52,53]

personal 
accomplishment 
(PAC)

feelings of inefficacy at work, mitigated by PA-mediated 
improvements in work capacity, energy, and cognitive function, 
allowing nurses to perform effectively and feel competent [15,24]

low PAC increases turnover intention, reduces overall workforce 
stability, and diminishes job satisfaction; improving PA and CRF 
supports retention and safer patient care [37]
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resilience to prolonged occupational stress, impairing 
autonomic regulation, and delaying recovery after physi-
cally and emotionally demanding shifts [11,27]. Reduced 
CRF is associated with elevated resting heart rate, dimin-
ished vagal tone, systemic inflammation, and dysregula-
tion of the hypothalamic–pituitary–adrenal (HPA) axis, 
biological pathways that have been implicated in EE and 
chronic fatigue [27].

Fatigue represents a subjective state of reduced phys-
ical and mental energy that interferes with optimal work 
performance [28]. Among HCWs, fatigue not only af-
fects individual well-being but also compromises pa-
tient safety and quality of  care, increasing the  risk 
of medical errors, absenteeism, and staff turnover [4]. 
Although fatigue and burnout are distinct constructs, 
persistent occupational fatigue is widely recognized 
as a key precursor and reinforcing factor for burnout, 
particularly EE. Factors such as overweight and obe-
sity, which are common among HCWs, further exacer-
bate fatigue and reduce CRF, compounding vulnerability 
to burnout [17,29].

Evidence consistently indicates that HCWs demon-
strate insufficient PA levels and suboptimal CRF com-
pared with the general population, despite adequate 
knowledge of PA benefits. A recent hospital-based study 
reported that <10% of employees met WHO PA recom-
mendations, with nurses and administrative staff showing 
lower PA and CRF than medical or paramedical staff [30]. 
Female workers, older age groups, and individuals with 
overweight or obesity were particularly affected, under-
scoring the need for profession-specific occupational 
health interventions [31].

Importantly, although nursing work is often perceived 
as physically demanding, objective assessments reveal 
that most occupational PA performed by nurses con-
sists of light-intensity activities, such as standing, slow 
walking, and documentation tasks. Even with high step 
counts per shift, the intensity of work-related PA rarely 
reaches levels sufficient to elicit meaningful CRF adap-
tations. This finding highlights a critical distinction be-
tween occupational PA and health-enhancing PA. It sug-
gests that additional structured PA outside working hours 
is essential for maintaining CRF and long-term health 
in nurses [32].

Several studies using objective CRF assessments have 
demonstrated that a substantial proportion of nurses ex-
hibit CRF levels below age- and sex-specific norms, corre-
sponding to limited work capacity and increased cardio-
vascular risk [21]. Factors contributing to low CRF include 
high work stress, shift work, smoking, overweight and 

obesity, and insufficient leisure-time PA. Furthermore, 
longitudinal data indicate that acute health stressors, such 
as COVID-19 infection, may further reduce CRF, partic-
ularly among healthcare workers with higher body mass 
index (BMI), potentially exacerbating fatigue and burnout 
vulnerability [33].

Finally, a recent meta-analysis reported alarmingly 
high levels of both acute and chronic fatigue among 
nurses, accompanied by insufficient inter-shift recovery. 
Organizational factors such as high workload, staffing 
shortages, night shifts, and limited managerial support 
interact with individual factors, including health status 
and coping capacity, to perpetuate fatigue and burnout. 
Collectively, these findings support the notion that in-
terventions aimed at improving CRF through structured 
PA may represent a promising strategy to enhance re-
covery, reduce fatigue, and mitigate burnout risk among 
nurses [34].

Mechanisms linking burnout and physical activity 
and cardiorespiratory fitness
Accumulating evidence indicates that PA is inversely 
associated with burnout among HCWs, with several 
studies demonstrating a dose–response relationship 
in which higher PA frequency or intensity corresponds 
to lower burnout scores [8,14,15]. Although most of this 
evidence is observational and relies on self-reported PA, 
the consistency of findings across settings suggests a bi-
ologically and psychologically plausible protective role 
of PA against occupational burnout (Figure 1) [14,35].

From a biological perspective, regular PA modulates 
the stress response through reductions in stress hormones 
such as cortisol and catecholamines, alongside increased 
release of neurotransmitters including endorphins, do-
pamine, and serotonin. These neuroendocrine adapta-
tions are associated with improved mood regulation, 
enhanced stress tolerance, and greater psychological re-
silience, all of which are particularly relevant to the EE di-
mension of burnout [14]. In nurses exposed to sustained 
emotional and physical demands, these mechanisms may 
attenuate cumulative fatigue and delay the progression 
from transient stress to chronic exhaustion [36].

Beyond acute neurochemical effects, CRF represents 
a longer-term physiological buffer against occupational 
stress. Studies in working populations, including HCWs, 
show that higher CRF is associated with lower BMI, 
fewer sickness absences, reduced absenteeism costs, 
and better perceived work ability. Although associations 
with mental health–related quality of life are less con-
sistent, high CRF appears to enhance overall functional 
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capacity, allowing workers to better tolerate prolonged 
physical and psychological demands. In the nursing 
context, this capacity may translate into sustained vig-
ilance, preserved work performance, and reduced vul-
nerability to EE and disengagement during high work-
load periods [37].

Night shift work represents a critical occupational 
stressor that amplifies the interaction between burnout, 
PA, and CRF (Figure 1). Chronic exposure to night shifts 
leads to repeated activation of the HPA axis and the sym-
patho-adreno-medullary system, increasing long-term 
risk for anxiety, depression, and burnout [38]. Circadian 
disruption further induces sleep deprivation and fatigue, 
which have been linked to higher rates of medical er-
rors and workplace accidents, underscoring the occu-
pational safety implications of burnout in shift-working 
nurses [39].

Physiologically, prolonged occupational stress dis-
rupts homeostasis and drives maladaptive stress re-
sponses involving the HPA axis, autonomic nervous 
system, and immune pathways [40]. While acute stress 
responses are adaptive, repeated or chronic stress, such 
as sustained high workload combined with circadian 
misalignment, results in hormonal dysregulation, al-
tered glucocorticoid secretion, elevated blood pres-
sure, endothelial dysfunction, and increased cardio-
vascular risk [41]. These changes are clinically relevant 
to burnout, as chronic psychosocial stress and EE have 
been associated with sympathetic dominance, reduced 
heart rate variability, and impaired cardiovascular re-
covery [42].

Within this framework, CRF may act as a key mod-
erator of stress-related physiological burden. Adequate 
CRF improves autonomic balance, enhances parasym-
pathetic tone, and facilitates more efficient cardiovas-
cular and metabolic responses to stress. In contrast, low 
CRF may exacerbate the physiological consequences 
of  chronic stress, accelerating the  transition from 
EE to broader health deterioration. This interaction 
is particularly relevant for nurses, whose work involves 
sustained vigilance, rapid decision-making, and frequent 
exposure to emotionally demanding situations [43].

The impact of  night shift work further extends 
to metabolic and behavioral pathways. Studies demon-
strate that the number and duration of night shifts cor-
relate with increased fatigue, sleep disturbances, and 
work-related errors, while also adversely affecting met-
abolic regulation and indirectly reducing CRF [44,45]. 
Circadian misalignment disrupts sleep architecture and 
reduces sleep duration and quality, impairing physical 

recovery and cognitive performance [46]. Over time, 
chronic partial sleep deprivation among nurses increases 
the risk of cardiovascular disease, metabolic syndrome, 
diabetes, and immune dysfunction, compounding both 
health and occupational safety risks [47,48].

Importantly, psychological stress also influences 
health behaviors that are central to CRF maintenance. 
High perceived stress is associated with reduced motiva-
tion to exercise, social withdrawal, and increased seden-
tary behavior, creating a negative feedback loop in which 
stress reduces PA, leading to declining CRF and further 
vulnerability to burnout [49]. Among nurses, this cycle 
may be particularly pronounced due to irregular sched-
ules, limited recovery time, and competing family and 
social demands [50].

Taken together, these findings support a bidirectional 
and self-reinforcing model linking occupational stress, 
reduced PA, declining CRF, and burnout. Physical ac-
tivity and CRF not only exert direct protective effects 
through neuroendocrine and cardiovascular mecha-
nisms but also indirectly influence burnout by improving 
sleep quality, facilitating recovery, and sustaining func-
tional work capacity. However, despite strong biological 
plausibility, most existing studies do not differentiate 
how PA or CRF relate to specific burnout dimensions 
(EE, DP, and low PAC), limiting the ability to identify di-
mension-specific preventive strategies. Addressing this 
gap is essential for advancing occupational health–ori-
ented interventions tailored to the unique stress profile 
of nurses.

Epidemiological evidence
Most of  the  reviewed studies demonstrated an  in-
verse relationship between PA and burnout, particu-
larly in the EE and DP dimensions. Despite heteroge-
neity in measurement methods, the consistent direction 
of this relationship suggests biological and psycholog-
ical mechanisms underlying the protective effects of PA 
against chronic work stress [10,11,15,35].

At the nursing population level, PA is not only associ-
ated with reduced burnout but also serves as an adaptive 
coping strategy by increasing psychological recovery, 
such as relaxation and detachment from work [4,13]. 
This suggests that the benefits of PA are not only physio-
logical but also related to psychological stress regulation.

However, most studies still use PA as a proxy for CRF, 
without objective measures such as  VO₂max. This 
is a significant limitation, as CRF reflects a more stable 
physiological capacity than behavioral PA. Studies ob-
jectively measuring CRF in HCWs are still very lim-
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ited, although preliminary findings suggest that some 
nurses have CRF levels below the general population 
standard, potentially increasing vulnerability to chronic 
burnout [21].

Furthermore, the predominance of cross-sectional 
designs in the existing literature limits the ability to draw 
causal conclusions. Although longitudinal studies 
in non-HCW populations indicate that higher CRF 
levels are associated with improvements in stress-related 
burnout symptoms, the generalizability of these findings 
to nurses requires further confirmation [12].

Another significant limitation is the lack of dimen-
sion-based analyses of burnout in epidemiological studies. 
Most studies still use total burnout scores, thus failing 
to identify whether PA and CRF have differential effects 
on EE, DP, and PAC. In fact, the synthesis of results in this 
review suggests that EE is likely the dimension most re-
sponsive to PA-based interventions [9,15]. Furthermore, 
although the prevalence of burnout in ICU nurses has 
been reported to be high in various studies, including 
meta-analyses, there remains a research gap regarding 
the direct relationship between objective CRF and dimen-
sion-based burnout in this population [51].

Burnout dimensions considered in reviewed studies
Burnout is a multidimensional construct, and each di-
mension reflects a distinct psychological and occupa-
tional pathway through which chronic work stress af-
fects health, safety, and work performance. Emotional 
exhaustion reflects sustained depletion of physical and 
emotional energy, DP represents maladaptive coping 
through emotional distancing and cynicism, and low 
PAC reflects disengagement and loss of professional 
meaning [2].

Across the reviewed studies, the assessment of burnout 
dimensions varied considerably and was closely related 
to the measurement instruments used. Several studies 
reported burnout primarily at the overall or categorical 
level without detailed dimension-specific analysis, re-
flecting the use of instruments or scoring approaches that 
emphasized global burnout rather than individual di-
mensions. Studies involving mixed populations of HCWs 
commonly reported total burnout levels, thereby limiting 
insights into specific burnout dimensions relevant to oc-
cupational health outcomes [9,14]. In particular, the use 
of the Maslach Burnout Inventory (MBI) with total score 
reporting or categorical classification constrained the in-
terpretation of dimension-specific risks [9]. In the large 
multinational ICU study, burnout was classified as present 
or absent using the MBI–Human Services Survey, with 

EE, DP, and low PAC reported descriptively only, and EE 
emerging as the most frequently reported dimension [6].

In contrast, studies focusing exclusively on nurses 
were more likely to retain dimension-level analyses, 
supported by  the  selection of measurement instru-
ments designed to capture burnout subdimensions 
(Table 3). One study employed the Job Burnout Scale, 
enabling assessment of burnout both overall and by in-
dividual dimensions, thereby allowing a more nuanced 
evaluation of EE, DP, and PAC in relation to occupa-
tional health implications, although CRF was not ob-
jectively measured [16]. Another study utilized the Co-
penhagen Burnout Inventory (CBI), which differentiates 
personal, work-related, and client-related burnout, pre-
serving all subtypes and facilitating a broader concep-
tualization of burnout relevant to occupational health. 
However, despite this multidimensional approach, prac-
tical implications at the individual dimension level were 
not extensively discussed [15].

Differential effects of physical 
activity and cardiorespiratory fitness 
on burnout dimensions in nurses
Physical activity and CRF influence the 3 core dimen-
sions of burnout (EE, DP, and low PAC) through dis-
tinct but overlapping mechanisms (Table 4). Emotional 
exhaustion, characterized by depletion of physical and 
mental energy, is particularly sensitive to both low PA 
and poor CRF, as inadequate physical conditioning di-
minishes the body’s ability to regulate stress hormones 
and cope with prolonged occupational demands [14,37]. 
Depersonalization, involving cynicism and detachment 
from patients or colleagues, may arise as a maladap-
tive coping response to sustained fatigue and impaired 
physiological resilience. Higher CRF and regular mod-
erate-to-vigorous PA enhance adaptive stress responses 
and improve the activity of mood-regulating neurotrans-
mitters, reducing the risk of cynicism [49]. Low PAC, re-
flecting feelings of inefficacy at work, can be mitigated 
by PA-mediated improvements in work capacity, en-
ergy, and cognitive function, which allow nurses to en-
gage more effectively in patient care and feel competent 
in their roles [15,24].

The relevance of burnout dimensions 
for occupational health
The differential effects of PA and CRF on burnout dimen-
sions have direct implications for occupational health 
and safety (OHS). Nurses experiencing high EE or DP 
are more prone to making medical errors, compromising 
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patient safety, and contributing to adverse clinical out-
comes, while persistent low PAC increases turnover in-
tention and reduces overall workforce stability [52–54]. 
By enhancing PA levels and CRF, healthcare organiza-
tions can strengthen physiological resilience, improve 
nurses’ capacity to cope with chronic stress, and reduce 
the incidence of burnout-related errors, ultimately pro-
moting safer patient care, improving job satisfaction, and 
mitigating workforce attrition, key components of OHS 
strategies [24,37].

Methodological limitations in burnout measurement
Burnout research in HCWs and the general adult pop-
ulation has revealed several methodological limitations 
in the measurement of burnout. First, many commonly 
used instruments, such as the Shirom–Melamed Burnout 
Questionnaire and the MBI, are ordinal in nature, using 
Likert-scale items. However, several studies treat ordinal 
responses as interval scores, summing them to produce 
total burnout scores. This assumption may not fully re-
flect the latent structure of burnout and can reduce the 
accuracy of both total and subscale scores. Second, 
the use of arbitrary cut-offs to classify burnout severity 
or define “burnout present/absent” may obscure the real 
range of symptom severity [6,9,14]. This reduces sensi-
tivity to detect meaningful differences between individ-
uals or occupational groups.

Third, most studies ignore dimension-specific ana-
lysis, focusing instead on  total scores. Only limited 
studies retained analyses for EE, DP, and PAC [6,15,16]. 
Neglecting dimensions limits the ability to determine 
which aspects of burnout are most sensitive to work 
stress, PA, or CRF, and reduces relevance for OHS in-
terventions.

To address methodological limitations in burnout 
measurement, Rasch modeling and item response theory 
are recommended. These approaches allow ordinal ques-
tionnaire responses to be transformed into interval-level 
measures, enhancing precision and interpretability com-
pared with simple summed scores [55].

The Rasch model estimates the probability of a spe-
cific response based on the respondent’s latent trait and 
item difficulty, enabling assessment of item fit, unidi-
mensionality, and measurement invariance. This en-
sures that items meaningfully contribute to the con-
struct being measured [56]. Importantly, Rasch analysis 
can identify items that do not discriminate burnout 
severity effectively, allowing them to be revised or re-
moved. This approach supports dimension-specific, 
interval-level measurement, which is crucial for ac-

curately identifying high-risk burnout dimensions 
and informing targeted occupational health interven-
tions [55,56].

Implications for prevention and intervention
Comprehensive preventive interventions and OHS pro-
grams are essential to reduce burnout and its negative 
impact on the physical and mental health of HCWs. Evi
dence from systematic and narrative reviews indicates 
that workplace health promotion programs integrating 
mental and physical health components can provide 
significant benefits, although individual-level effects 
are often moderate [57–60]. Interventions targeting PA 
and healthy lifestyle behaviors have been shown to im-
prove  BMI, cardiometabolic risk factors, and CRF, 
while psychological interventions, such as cognitive-be-
havioral techniques, mindfulness, and relaxation ap-
proaches, have shown small but meaningful reductions 
in burnout, particularly in EE and DP [14,57].

In HCWs, workplace mental health interventions, in-
cluding mindfulness, yoga, music therapy, and reflective 
group programs such as Balint groups, effectively reduce 
burnout symptoms and work-related stress, emphasizing 
the importance of non-pharmacological strategies fo-
cused on emotional and psychological regulation [58]. 
Multilevel programs that combine individual strategies 
(exercise, mindfulness, stress management) with struc-
tural modifications (work organization, shift scheduling) 
demonstrate the most promise for sustainable well-being 
and burnout reduction [57].

Mindfulness-based interventions implemented in clin-
ical settings, including the mindfulness in motion pro-
gram, have consistently reduced EE and DP while in-
creasing resilience and work engagement, even in ICU 
nurses [59]. Similarly, structured workplace PA interven-
tions, such as scheduled aerobic or group exercise ses-
sions, improve psychological well-being, reduce stress and 
burnout, strengthen social cohesion, and enhance func-
tional capacity, CRF, cardiovascular health, and subjective 
vitality [38].

Practical implementation examples include em-
ployee wellness programs integrating scheduled PA, 
health check-ups, diet and sleep management, and short 
in-shift recovery breaks. These strategies reduce seden-
tary behavior, enhance acute recovery, and support long-
term cardiometabolic and psychological health [24,57]. 
From an organizational perspective, optimizing shift 
schedules, limiting excessive working hours, and pro-
viding supporting facilities for exercise and relaxation 
are key components of a holistic occupational health 
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approach, with downstream benefits for patient safety, 
medical error reduction, and staff retention [59].

Strength and limitations
This narrative review provides an integrative synthesis 
of burnout, PA, and CRF in nurses by combining con-
ceptual, physiological, and epidemiological perspectives 
within an occupational health framework. It emphasizes 
the multidimensional nature of burnout and the im-
portance of dimension-specific analysis, while also in-
troducing CRF as a physiologically relevant construct 
that has been underexplored in nursing populations. 
By aligning theoretical mechanisms with epidemiolog-
ical findings, the review offers a structured framework 
to guide future research and occupational health strat-
egies aimed at improving workforce sustainability and 
patient safety.

Several considerations should be noted. The scope 
of the review was focused specifically on nurses and se-
lected occupational health outcomes, which may limit 
generalizability to other HCWs or settings. The pro-
posed conceptual model is theoretically grounded but 
requires empirical validation. In addition, variability 
in terminology and measurement approaches across 
studies may influence the interpretation of synthesized 
findings. These considerations highlight areas for future 
investigation to further refine and strengthen the evi-
dence base.

CONCLUSIONS

In summary, burnout in nurses is a multidimensional 
occupational syndrome with important implications for 
performance, patient safety, and workforce sustainability. 
Although PA and CRF represent key determinants 
of physiological resilience and stress regulation, most 
studies have primarily examined PA using self-reported 
measures, while objective CRF assessment remains 
largely unexplored. Existing evidence suggests an inverse 
association between PA and burnout, particularly EE, yet 
dimension-specific analyses are inconsistently applied, 
with many studies relying on global burnout scores. Dif-
ferential effects across EE, DP, and PAC highlight the im-
portance of analyzing burnout dimensions separately. 
Methodological limitations, including cross-sectional 
designs and simplified scoring approaches, further con-
strain interpretation. Overall, strengthening PA and CRF 
through targeted occupational health strategies may help 
reduce burnout risk and support long-term workforce 
sustainability.
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