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ABSTRACT

Background: Shift work is increasingly prevalent worldwide as continuous service delivery becomes essential across sectors
such as healthcare, transportation and industry. However circadian misalignment, sleep disruption, metabolic alterations and
neurohormonal dysregulation make shift workers a population at heightened cardiometabolic risk. While the associations
between shift work, hypertension and coronary artery disease (CAD) are well documented, its potential contribution to the
development of heart failure (HF) remains less clearly defined.

Objectives: This narrative review synthesises current evidence on the impact of shift work - particularly night work and
rotating schedules - on cardiovascular health with a focus on HF, CAD and hypertension. It contextualises HF risk within
the broader metabolic and behavioural consequences of circadian disruption and identifies gaps in existing research.
Methods: A comprehensive review of epidemiological, clinical and experimental studies was conducted with emphasis on
cardiometabolic pathways linking shift work to adverse cardiovascular outcomes.

Results: Shift work is consistently associated with an increased risk of hypertension and CAD with risk rising in proportion
to cumulative exposure. Pathophysiology includes chronic sympathetic activation, inflammation, oxidative stress, hormonal
dysregulation and frequent co-occurrence of unhealthy sleep, dietary and activity patterns. Evidence linking shift work to
HF is more limited but suggests an elevated risk - particularly among women and permanent night-shift workers. Proposed
mechanisms include chronic haemodynamic stress, myocardial fibrosis (supported by experimental models) and indirect
effects mediated by worsened metabolic health. Heterogeneity in exposure definitions and inadequate adjustment for
confounders remain key limitations of existing studies.

Conclusions: Shift work should be considered as an important, modifiable cardiovascular risk factor that may contribute not
only to hypertension and CAD but also to HF development. Preventive strategies - including optimisation of shift schedules,
adequate recovery periods and education targeting sleep hygiene, diet and physical activity - may mitigate these risks. Well-
designed prospective studies with HF as a primary endpoint, detailed exposure assessment and phenotype-specific analyses
are urgently needed. Greater awareness of the cardiovascular consequences of shift work is essential for clinicians, employers
and public health policymakers.
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Shift Work as a Growing Public Health Concern: Cardiovascular Context and Rationale for the
Review

The modern labor market is characterized by a growing prevalence of shift-based employment,
encompassing work during afternoon, evening and night hours. This phenomenon is a direct consequence of
the increasing demand for round-the-clock availability of essential services such as healthcare, public
transportation and retail trade. Ensuring the continuous operation of these sectors requires the constant
presence of personnel, which in turn necessitates the organization of work in a shift system. However, such a
work arrangement is associated with significant health consequences, particularly in relation to disturbances
of circadian rhythm, sleep quality, metabolic functions and hormonal regulation. Epidemiological data indicate
that up to 20% of the global workforce is engaged in shift work and this proportion has shown a rising trend
over recent decades [1].

Cardiovascular diseases remain one of the leading causes of death worldwide, posing a substantial
burden on healthcare systems and economies. Population aging, prolonged survival of patients due to
therapeutic advances and the increasing prevalence of risk factors all contribute to the growing healthcare and
resource demands associated with these conditions. Among them, chronic heart failure (HF) holds particular
significance: its increasing incidence and high mortality rate make it one of the most serious challenges in
contemporary cardiology. Consequently, the identification and analysis of potential modifiable risk factors -
such as exposure to shift work - have gained special importance in the context of both primary and secondary
prevention.

Nevertheless, studies investigating the relationship between shift work and the risk of developing heart
failure remain limited and the available systematic reviews have primarily focused on broader cardiovascular
outcomes, such as coronary artery disease, hypertension and cardiac arrhythmias.

The aim of this paper is to review the scientific literature on the impact of shift work on the risk of heart
failure and to place this association within the broader context of cardiovascular and metabolic disorders
related to shift-based employment.

Overview of Heart Failure: Pathophysiology and Clinical Burden

Heart failure (HF) is a clinical syndrome characterised by symptoms such as dyspnoea, peripheral
oedema, fatigue and reduced exercise tolerance, resulting from anatomical and/or functional abnormalities of
cardiac performance leading to impaired tissue perfusion. The condition encompasses a wide spectrum of
phenotypes, including heart failure with reduced ejection fraction (HFrEF), preserved ejection fraction (HFpEF)
and mildly reduced ejection fraction (HFmrEF), which differ in their pathophysiological mechanisms,
prognosis and response to treatment.

HF represents a major public health issue, placing a considerable burden on both patients and healthcare
systems due to its high prevalence, substantial mortality and frequent hospitalisations. It is estimated that tens
of millions of people worldwide are affected and the prevalence continues to rise with population ageing,
improved survival following acute cardiovascular events (such as myocardial infarction) and advances in
pharmacological and device-based therapies. Although these developments have positively influenced life
expectancy, they have also contributed to increasing healthcare expenditures associated with long-term
treatment, costly cardiac procedures and recurrent hospitalisations due to disease exacerbations [2,3,4].

A number of risk factors for the development of HF have been identified, modification of which may
delay symptom onset or slow disease progression. The most important include hypertension, coronary artery
disease, diabetes mellitus, obesity, smoking, valvular heart disease and advanced age [3]. Given the scale of
the problem and the complexity of its underlying mechanisms, further investigation of emerging environmental
and behavioural factors - such as exposure to shift work - remains essential in order to improve preventive
strategies.

In the early stages, HF is often asymptomatic and may coexist with other cardiovascular conditions such
as hypertension or coronary artery disease. As the disease progresses, symptoms develop that limit exercise
tolerance and in advanced stages, also impair resting function. The most common manifestations include
exertional and resting dyspnoea, fatigue, lower-limb oedema, orthopnoea and paroxysmal nocturnal dyspnoea.
These symptoms are the main reasons for patients seeking medical attention. Fatigue is among the most
frequent and distressing symptoms, significantly affecting daily functioning and quality of life [5]. Chronic
physical limitations are also associated with an increased prevalence of mood disorders, including depression,
anxiety and sleep disturbances [6].
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Diagnosis of HF is based on a thorough clinical evaluation, echocardiographic assessment of cardiac
function and laboratory testing, among which the measurement of N-terminal pro—B-type natriuretic peptide
(NT-proBNP) levels holds particular diagnostic importance.

Therapeutic management of HF aims both to slow disease progression and improve prognosis, as well
as to alleviate symptoms. Simultaneous treatment of coexisting cardiovascular and metabolic conditions is
crucial for optimising therapeutic outcomes. Pharmacological therapy includes angiotensin-converting enzyme
inhibitors (ACEIs), angiotensin receptor blockers (ARBs), beta-blockers, mineralocorticoid receptor
antagonists (MRAs), angiotensin receptor—neprilysin inhibitors (ARNIs) and sodium—glucose cotransporter 2
(SGLT?2) inhibitors. These drugs not only improve outcomes in HF but also benefit the management of
hypertension and diabetes - conditions that significantly increase HF risk. In cases of conduction abnormalities
or arrhythmias, device-based therapy such as implantation of cardioverter-defibrillators (ICD) or cardiac
resynchronisation therapy (CRT) may be employed to enhance systolic function, reduce symptoms and
improve quality of life.

Despite significant therapeutic advances, heart failure remains a condition with a substantial
epidemiological and societal burden. Symptoms such as dyspnoea and fatigue markedly limit daily functioning
and rates of hospitalisation and mortality in this population remain high [7]. Consequently, future preventive
efforts should focus not only on improving treatment but also on identifying and modifying environmental and
behavioural factors that may influence the risk and course of HF, such as shift work. Early identification of
individuals at risk and implementation of targeted preventive measures may help reduce healthcare system
burden and improve patients’ quality of life.

Shift Work and Heart Failure: Epidemiological Evidence and Pathophysiological Mechanisms

The relationship between shift work particularly night work and the risk of developing heart failure
remains relatively poorly understood. Most existing studies have focused on broader cardiovascular outcomes,
such as coronary artery disease, hypertension or cardiac arrhythmias. In some analyses, HF was included as a
secondary endpoint; however, evidence suggests that permanent night work may increase the risk of HF in
women and this association persisted after adjustment for age and lifestyle factors [8].

A dose-response relationship has also been observed between the extent of exposure to night or shift
work and the incidence of HF, with genetic predisposition appearing to modify this risk. Both long-term night
work and a high genetic risk profile have been shown to mutually reinforce the association between shift work
and HF. Other studies have confirmed that shift work is associated with an increased risk of HF even after
controlling for socioeconomic and occupational variables such as age, sex, education level, working hours,
physical workload, standing posture, smoking and dietary habits [9]. Furthermore, it has been suggested that
in individuals without pre-existing cardiovascular disease or arrhythmias, the association between shift work
and HF may be less pronounced [10].

Several pathophysiological mechanisms have been proposed to explain the potential impact of shift
work on the development of heart failure. Disruption of circadian rthythm leads to chronic activation of the
sympathetic nervous system, resulting in increased haemodynamic load and adverse myocardial remodelling.
Moreover, individuals engaged in shift work often exhibit an unfavourable cardiometabolic profile
characterised by higher body mass index, impaired glucose and lipid metabolism, poorer sleep quality and
elevated stress levels [11]. Experimental animal studies have demonstrated that exposure to irregular activity—
rest cycles, mimicking shift work conditions, induces increased expression of type I collagen and myocardial
fibrosis, which may represent a pathophysiological substrate for the development of HF [12].

In summary, the available evidence suggests a possible association between shift work and an increased
risk of heart failure-particularly among women and those working permanent night shifts. However, current
findings remain limited and inconsistent. There is also evidence that extending recovery intervals between
consecutive night shifts, as well as implementing preventive measures such as proper sleep hygiene and
promotion of healthy lifestyle behaviours, may mitigate the adverse effects of circadian disruption [13].

It should be noted that the definition and classification of shift work exposure vary across studies,
making direct comparison and interpretation of findings challenging. Further prospective studies are required,
in which HF would serve as a primary endpoint, with comprehensive adjustment for potential confounders
such as comorbidities and lifestyle factors. Additionally, studies distinguishing HF phenotypes (e.g., preserved
vs. reduced ejection fraction) and interventional studies assessing the impact of modified work schedules on
cardiovascular risk are warranted.

e-ISSN: 2544-9435 4



1(49) (2026): International Journal of Innovative Technologies in Social Science

From a clinical perspective, it is important that physicians and specialists involved in the management
of heart failure consider exposure to shift work as a potential risk factor—particularly among women
performing night shifts. Workplace-based preventive strategies, including the reduction of night shift
frequency, health education, improvement of sleep quality and body weight management, may play a role in
lowering HF risk and improving the cardiometabolic health of shift workers.

Shift Work as a Risk Factor for Coronary Artery Disease

Exposure to shift work - particularly schedules involving nighttime hours - may impose a significant
burden on the cardiovascular system. In recent years, numerous analyses have demonstrated that individuals
working in shift-based systems exhibit an increased risk of developing coronary artery disease (CAD).
Epidemiological data support the hypothesis that shift work may serve as an independent risk factor for CAD,
with risk rising proportionally to the duration of exposure. Each additional year of shift work has been shown
to be associated with a statistically significant increase in the risk of ischemic heart disease [14].

Moreover, shift work not only elevates the risk of cardiovascular events but is also linked to increased
cardiovascular mortality, with this relationship becoming more pronounced with long-term exposure [15].
Compared with individuals working exclusively daytime schedules, shift workers display a significantly higher
risk of coronary events [16].

The mechanisms underlying these associations are multifactorial and include circadian misalignment,
chronic sympathetic nervous system activation and adverse metabolic alterations such as obesity,
dyslipidaemia and insulin resistance. Additionally, these factors combined with poor sleep quality and chronic
psychological stress may contribute to the progression of atherosclerosis, plaque instability and the occurrence
of acute coronary syndromes.

From a clinical standpoint, incorporating shift work history into cardiovascular risk assessment appears
justified, particularly among individuals with additional CAD risk factors. Importantly, not only the presence
but also the characteristics of shift work may be relevant - duration of exposure, schedule regularity and the
proportion of night shifts. Due to substantial heterogeneity in the definition of shift work and limited control
of confounding variables in existing research, further prospective studies are needed with precise exposure
measurement, stratification by demographic and occupational characteristics (e.g., age, sex, profession) and
evaluation of mediating factors such as sleep, diet and physical activity.

In the context of CAD prevention, these findings highlight the need to implement strategies aimed at
mitigating the negative health impacts of shift work. Such interventions include reducing the number of night
shifts, extending recovery periods between consecutive shifts, regular monitoring of metabolic and
cardiovascular parameters (blood pressure, lipid profile, glucose levels, body weight) and lifestyle-focused
health education targeting diet, physical activity and sleep hygiene.

Hypertensive Risk in Shift Workers

Shift work leads to desynchronization of the circadian rhythm and represents a form of chronic
physiological stress. One of the potential consequences of this disruption is an increase in arterial blood
pressure and a heightened risk of developing hypertension. A growing body of literature has examined whether
individuals working in shift-based systems exhibit higher systolic and diastolic blood pressure values, as well
as a greater prevalence of diagnosed hypertension, compared with daytime workers. Studies have shown that
individuals engaged in permanent night shifts present with significantly elevated systolic and diastolic blood
pressure, whereas among rotating-shift workers, the primary abnormality appears to be increased systolic
blood pressure [17]. Additional evidence indicates that both rotating schedules and permanent night work are
associated with an increased risk of hypertension, particularly in individuals who complete a high proportion
of night shifts [18,19]. Notably, even a single night shift has been reported to cause an increase in blood
pressure assessed through 24-hour ambulatory blood pressure monitoring (ABPM) [20].

The pathophysiological mechanisms underlying these associations include chronic sympathetic nervous
system activation, increased catecholamine release and hormonal axis dysregulation driven by circadian
misalignment. Furthermore, shift workers more frequently experience irregular and poor-quality sleep, as well
as inconsistent meal timing, which may contribute to the development of obesity and insulin resistance—well-
established risk factors for hypertension. The absence of a physiological nocturnal decline in blood pressure
(“non-dipping”) is additionally linked to adverse cardiovascular prognosis.

From a clinical perspective, shift workers should be considered a population at elevated risk for
hypertension, warranting regular blood pressure monitoring, ideally through 24-hour ABPM. In the context of
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occupational medicine, strategies that reduce the physiological burden of irregular schedules may be beneficial,
including limiting the number of night shifts, reducing the frequency of rotation and ensuring adequate rest
intervals between shifts. Education targeting sleep hygiene, healthy dietary habits and physical activity may
further mitigate the adverse cardiovascular effects of shift work.

Given the limitations of existing studies—including substantial heterogeneity in the definition of shift
work and insufficient control of confounding variables—well-designed cohort and interventional studies are
needed. Such research should account for both the type and duration of exposure, as well as objective
pathophysiological indicators, including circadian blood pressure profiles (ABPM), hormonal markers and
assessments of sympathetic nervous system activity.

Conclusions

Shift work, driven by the increasing demand for around-the-clock operation across multiple economic
sectors, is associated with significant circadian desynchronization and numerous metabolic and cardiovascular
consequences. Sleep disturbances, chronic sympathetic activation, dysregulation of hormonal axes and a
higher prevalence of adverse cardiometabolic profiles place shift workers at particularly elevated risk for
developing cardiovascular diseases.

To date, the most robust evidence links shift work with the development of hypertension and coronary
artery disease—two major risk factors for heart failure. Studies indicate that both long-term night work and
rotating schedules are associated with increased blood pressure and a higher incidence of coronary events, with
risk escalating alongside cumulative exposure. Because hypertension and coronary artery disease are key
determinants of myocardial injury, the hypothesis that shift work may indirectly contribute to the development
of heart failure is biologically plausible.

In the available literature, the relationship between shift work and heart failure is less clearly defined,
primarily due to the limited number of studies and substantial variation in how exposure is characterized.
Nonetheless, some analyses suggest an increased risk of heart failure, particularly among women and
individuals working permanent night shifts. Potential mechanisms include chronic hemodynamic overload,
myocardial fibrosis observed in experimental models and indirect effects mediated through worsening
metabolic profiles.

From a clinical perspective, shift work should be considered a potential risk factor not only for coronary
artery disease and hypertension but - given their central role in the pathogenesis of heart failure - also for heart
failure itself. Monitoring cardiometabolic parameters, optimizing work schedules and implementing
preventive strategies targeting sleep, diet and physical activity may help mitigate the adverse effects of
circadian disruption. Still, further prospective studies are required in which heart failure is evaluated as a
primary endpoint, with consideration of disease phenotypes and risk-modifying factors.

This paper summarizes the current state of knowledge regarding the impact of shift work—particularly
night work and rotating schedules - on cardiovascular health, with a specific focus on heart failure, coronary
artery disease and hypertension. Epidemiological data and meta-analytical evidence presented herein indicate
that shift work represents a significant yet underrecognized risk factor for chronic disease, including
cardiovascular conditions.

Heart failure continues to be a growing public health challenge, characterized by increasing prevalence,
substantial morbidity and high mortality. Its development is strongly associated with traditional risk factors
such as hypertension, coronary artery disease, diabetes, obesity and metabolic disturbances. At the same time,
emerging evidence suggests that environmental and occupational exposures - including shift work - may play
an important role in modulating the risk and progression of these conditions.

Analyses indicate that shift work is associated with an elevated risk of ischemic heart disease, leading
to higher incidence of coronary events and myocardial infarction. Mechanistic pathways underlying these
associations include circadian disruption, chronic sympathetic activation, increased inflammation and
oxidative stress, hormonal disturbances and frequent coexistence of unhealthy sleep, dietary and physical
activity patterns.

Similarly, for hypertension, scientific evidence demonstrates that shift work is associated with a modest
but consistent increase in both systolic and diastolic blood pressure, as well as a higher risk of developing
hypertension as a chronic condition. This effect is particularly pronounced among individuals working systems
involving night shifts, long-term rotation, or abrupt changes in the sleep—wake cycle. Phenomena such as loss
of physiological nighttime dipping or heightened sympathetic activity likely play key roles in this process.
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The presented evidence suggests that shift work should be considered a significant, modifiable
cardiovascular risk factor. Consequently, preventive strategies are needed, including organizational
interventions (optimizing shift schedules, ensuring adequate rest periods) and employee education on sleep
hygiene, healthy nutrition and regular physical activity. Occupational health services should incorporate shift
work exposure into risk assessments and monitor shift workers for early signs of cardiovascular dysfunction.

In conclusion, current evidence clearly indicates that shift work adversely affects cardiovascular health,
increasing the risk of hypertension, coronary artery disease and potentially heart failure. However, further
well-designed studies are required to precisely assess the impact of shift work duration and type on
cardiovascular outcomes and to develop optimal preventive strategies. The findings presented in this review
underscore the need for heightened awareness of these risks among employees, employers and healthcare
professionals.
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