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ABSTRACT

Background: The increasing prevalence of sedentary lifestyles poses major health risks, including cardiovascular disease,
type 2 diabetes, and premature mortality. “Exercise snacks” - brief, vigorous bouts of activity performed throughout the day-
have emerged as a time-efficient strategy to reduce physical inactivity and improve health.

Aim: This narrative review synthesises current evidence on the physiological effects, clinical outcomes, and public health
potential of exercise snacks across diverse populations.

Material and Methods: Evidence from peer-reviewed studies published between 2007 and 2025 was examined, including
scoping and systematic reviews, experimental trials, and observational studies involving healthy, sedentary, and clinical
cohorts. Key sources included Sports Medicine, Diabetologia, Scandinavian Journal of Medicine & Science in Sports, and
WHO reports on physical inactivity.

Results: Findings consistently show that very short bouts of vigorous activity, accumulated throughout the day, can
significantly improve glycaemic control, cardiorespiratory fitness, body composition, and cognitive performance. Stair
climbing, sprint intervals, or workplace-based micro-exercises elicit beneficial effects on vascular and metabolic health
without requiring structured training sessions. Evidence also links intermittent vigorous activity to lower risks of
cardiovascular disease and cancer. Qualitative studies highlight high feasibility, adherence, and perceived enjoyment,
particularly when exercise snacks are integrated into daily or occupational routines.

Conclusion: Exercise snacking is a practical, accessible, and safe approach to counteract sedentary behaviour. Integrating
brief, vigorous activity into daily life can yield meaningful improvements in cardiometabolic and cognitive health, offering
a scalable strategy to promote physical activity and prevent chronic disease in modern populations.
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Exercise Snacks, Physical Activity, Sedentary Lifestyle, Glycaemic Control, Cardiorespiratory Fitness, Vascular Health,
Longevity
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Introduction

Modern lifestyles are increasingly characterised by prolonged sitting and low levels of physical activity.
Sedentary behaviour- defined as any waking activity with an energy expenditure below 1.5 metabolic
equivalents (METs) while sitting or reclining- is now recognised as a distinct health risk factor. In 2022, more
than one billion people worldwide were living with obesity, and about 43% of adults were classified as
overweight or obese. Sedentary time averages 8.3 hours per day in Korea and 7.7 hours in the United States,
while Europeans spend approximately 40% of their leisure time watching television. With one-third of adults
globally engaging in insufficient physical activity, sedentary lifestyles contribute to the rising prevalence of
metabolic, cardiovascular, and cognitive disorders [1,21,22,23].

Prolonged sitting impairs lipid and glucose metabolism, reduces insulin sensitivity and vascular function,
and promotes weight gain and chronic inflammation. Consequently, it is strongly associated with increased
risks of diabetes, cardiovascular disease, certain cancers, and all-cause mortality.

Lack of time, access to facilities, or environmental constraints are among the most frequently reported
barriers to regular physical activity [2]. This has driven interest in short, efficient, and easily accessible exercise
strategies.

In this context, “exercise snacks”- brief, intense bursts of physical activity performed several times per day-
have emerged as a novel approach to reduce sedentary time, increase energy expenditure, and improve metabolic
and cardiovascular health. This review summarises the current literature on exercise snacks, including their
conceptual evolution, physiological mechanisms, clinical benefits, and implications for health promotion.
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Methodology of Literature Selection

This narrative review was conducted following best practice guidelines for narrative and scoping
reviews in health sciences. The primary objective was to synthesize and critically discuss evidence on the
physiological, metabolic, and clinical effects of brief, vigorous bouts of activity—so-called “exercise snacks.”

Search strategy: A comprehensive search was performed in PubMed, Scopus, and Google Scholar
databases for peer-reviewed publications between January 2007 and March 2025. The search strategy
combined the following keywords and Boolean operators: “exercise snacks” OR “exercise snacking” OR
“vigorous intermittent lifestyle physical activity” OR “VILPA” OR “micro-exercise” OR “brief vigorous
activity” AND “metabolic health” OR “cardiorespiratory fitness” OR “glycaemic control” OR “vascular
function” OR “sedentary behaviour”.

Inclusion and exclusion criteria:

Table 1. The table presents the inclusion and exclusion criteria that were
used as the basis for the literature research.

Inclusion Criteria

Exclusion Criteria

Included human participants (healthy, sedentary, or with
metabolic or cardiovascular conditions).

Animal studies, case reports, conference abstracts, and
non-original commentaries were excluded.

Studies focusing exclusively on traditional exercise
programs (e.g., continuous aerobic training or full HIIT
protocols) were not included unless they incorporated a

“snacking” or intermittent design element.

Articles published in English and peer-reviewed journals.

Investigated the effects of short bouts (<10 min) of
moderate-to-vigorous activity performed intermittently
during the day.

Reported outcomes related to metabolic, cardiovascular,
musculoskeletal, cognitive, or behavioural health.

Study selection and synthesis:

Titles and abstracts were screened independently by two authors. Full texts of relevant articles were then
assessed for eligibility. Reference lists of key papers were manually searched to identify additional studies.
Data were extracted narratively, focusing on study design, population, intervention type, duration, and key
outcomes. Given the heterogeneity of study designs, quantitative meta-analysis was not conducted. Instead,
findings were synthesised descriptively and grouped thematically into metabolic, cardiovascular,
musculoskeletal, cognitive, and behavioural domains.

This approach ensured comprehensive coverage of the most relevant and up-to-date evidence, while
allowing flexibility typical of narrative reviews aimed at integrating mechanistic and applied perspectives.

Concept and Definition

The term exercise snacks was first introduced by Hartley, Lee, and Ferrari (2007) as brief periods of
vigorous-intensity physical activity lasting no more than two minutes [3]. Early research by Francois et al.
(2014) demonstrated that performing several short bouts of walking before meals improved glycaemic control
in individuals with insulin resistance [4].

To date, there is no single, standardised form of exercise snacking. Different authors have proposed
varied interpretations and protocols. According to Wang [14], the concept evolved to include two general
forms adaptable to individuals’ needs, abilities, and lifestyles:

1. Gentle intermittent exercise (10-minute bouts, twice daily)

2. Vigorous exercise snacks (30-60 seconds, 3-8 times daily)

These activities may be structured (planned) or unstructured (incidental), integrated within daily
routines- for example, climbing stairs, brisk walking, or performing bodyweight squats. A related concept,
Vigorous Intermittent Lifestyle Physical Activity (VILPA), describes spontaneous high-intensity movements
embedded in daily life, such as running to catch a bus or carrying heavy groceries [5].
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Fig. 1. Conceptual model illustrating the physiological mechanisms and health benefits of exercise snacks
across metabolic, cardiovascular, and cognitive domains.

Physiological Mechanisms

Exercise snacks elicit many of the same physiological adaptations as longer workouts, despite their
brevity. Their effectiveness is linked to repeated acute stimulation of metabolic, cardiovascular, and
neuromuscular pathways. The cumulative effect of these micro-bouts results in meaningful adaptations when
performed consistently throughout the day, as they repeatedly disrupt sedentary physiology and enhance
metabolic homeostasis [5,6,7,16,18].

Metabolic Mechanisms

Short bouts of vigorous exercise increase glucose uptake by activating GLUT-4 transporters in muscle cells,
enhancing insulin sensitivity and stabilising blood glucose levels [4,6,20]. This transient activation of AMP-
activated protein kinase (AMPK) and Ca?"/calmodulin-dependent protein kinase pathways stimulates glucose
transport independently of insulin, which is particularly beneficial for insulin-resistant individuals [4,18].

Repeated activation of skeletal muscle during exercise snacks also enhances mitochondrial biogenesis
via the PGC-1a pathway, improving oxidative capacity and lipid metabolism [6,16]. According to Wan et al.
(2025), even when total exercise time is less than 10 minutes per day, measurable improvements in HbAlc
and postprandial glucose variability are observed in overweight and obese adults [7].

These mechanisms collectively contribute to better metabolic flexibility- the ability to efficiently switch
between fat and carbohydrate oxidation- a key factor in preventing metabolic disorders and maintaining energy
balance [15,18,23].

Cardiovascular and Vascular Mechanisms

Brief, frequent muscle contractions stimulate endothelial shear stress, improving vascular conductance
and nitric oxide bioavailability [8]. This shear-induced activation of endothelial nitric oxide synthase (eNOS)
enhances vasodilation and promotes arterial compliance. Caldwell et al. (2021) demonstrated that hourly 20-
second stair sprints increased femoral artery shear rate by approximately 30%, offsetting endothelial
dysfunction caused by prolonged sitting [8].

Additionally, repeated transient increases in heart rate and blood pressure during vigorous snacks lead
to improvements in stroke volume and cardiac output, similar to those achieved through conventional high-
intensity interval training (HIIT) [9,10,16]. Over time, this enhances maximal oxygen uptake (VO:peak), a
strong predictor of cardiovascular and overall mortality risk [11,12].
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Neuromuscular and Osteogenic Effects

Dynamic, multi-joint lower-body movements (e.g., jumping, squatting) promote osteogenesis,
preventing sarcopenia and osteoporosis [2,30]. Brief, high-load or impact activities stimulate
mechanotransduction pathways in bone cells, increasing osteoblast activity and bone mineral density [30]. In
addition, frequent activation of large muscle groups supports neuromuscular coordination, postural stability,
and proprioception.

According to Nuzzo et al. (2024), performing short bouts of resistance-based exercise snacks two to
three times daily can improve muscle strength by 5-15% within 4-6 weeks, even in older adults [30]. These
adaptations occur through increased motor unit recruitment, elevated myofibrillar protein synthesis, and
enhanced neural drive, highlighting the efficiency of micro-dosed resistance training.

Lipid and Hormonal Responses

High-intensity activity activates lipoprotein lipase (LPL), facilitating triglyceride breakdown and
promoting LDL-C clearance from the bloodstream [7]. Repeated brief bouts also enhance HDL-C production
and improve overall lipid profiles, especially when accumulated across the day [7,16].

Exercise snacks acutely elevate catecholamine levels (epinephrine and norepinephrine), which stimulate
lipolysis and thermogenesis, contributing to improved body composition [17,23]. Moreover, intermittent
activation of the hypothalamic-pituitary-adrenal (HPA) axis through short, vigorous activity appears to reduce
chronic cortisol exposure, potentially mitigating stress-related metabolic disturbances [5,6,26].

Molecular and Systemic Integration

Collectively, these physiological responses underscore the concept that frequency, not duration, is
critical in counteracting the detrimental effects of sedentary behaviour. By introducing repeated “metabolic
spikes” throughout the day, exercise snacks help maintain endothelial function, insulin sensitivity, and
muscular efficiency. Islam, Gibala, and Little (2022) emphasised that the repeated activation of metabolic and
vascular pathways across multiple brief sessions can elicit chronic adaptations comparable to those from
traditional structured exercise, despite drastically lower total training time [16,18].

Thus, the mechanistic foundation of exercise snacking supports its role as a scientifically sound, time-
efficient strategy for improving cardiometabolic, musculoskeletal, and cognitive health.

Evidence From Clinical and Epidemiological Studies

Metabolic and Glycaemic Effects

The foundational trial by Francois et al. (2014) demonstrated that six one-minute bouts of brisk walking
before each meal improved glycaemic control and insulin sensitivity more effectively than a continuous 30-
minute walk [4]. Performing brief, high-intensity exercise snacks before main meals represents a time-efficient
and effective strategy to improve glycaemic control in individuals with insulin resistance [4,6].

Tremblay et al. (2010), Duvivier et al. (2013), and Reyna et al. (2013) found that short bouts of activity
throughout the day enhance glucose transport and insulin sensitivity by activating muscle glucose transporters
[20]. Follow-up studies confirmed the approach as safe, feasible, and effective for individuals with obesity and
type 2 diabetes [6].

Cardiorespiratory Fitness

Francois et al. (2018) found that sedentary adults performing 3%20-second bouts of vigorous stair
climbing, three times daily, increased their VOzpeak by 12% after six weeks. Jenkins et al. (2019) demonstrated
comparable improvements between “sprint snacks” performed throughout the day and traditional sprint
interval training (SIT) conducted in one session [9,10,16].

These findings indicate that short, vigorous activity distributed across the day can elicit similar
cardiorespiratory fitness (CRF) adaptations to more time-consuming exercise regimens. Islam et al. (2022) further
emphasised that exercise snacks significantly improve cardiometabolic health even without weight loss [18].

Muscle Strength

Muscle strength- the maximal voluntary force a person can produce- naturally declines with age, making
its preservation crucial for independence and longevity. Reduced muscle strength is associated with increased
mortality, fall risk, and reduced daily functioning [29].

According to Nuzzo et al. (2024) and related studies [30]:

Short, daily resistance exercise snacks can yield 5-15% increases in muscle strength after 4-6 weeks.

In older adults, brief leg-resistance exercises performed once or twice daily improved lower-limb
strength by 10-12% and muscle cross-sectional area by 5-8%.
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Among office workers, two-minute resistance snacks twice daily for ten weeks improved shoulder and
neck strength by 6-10% and reduced muscle pain by over 30%.

These data confirm that even minimal, frequent resistance activity can produce measurable
improvements in muscle function, supporting exercise snacking as a time-efficient and evidence-based strategy
for enhancing strength and overall health.

Vascular Function

Caldwell et al. (2020, 2021) demonstrated that sitting for 6-8 hours with hourly “staircase sprint”
exercise snacks (14-20 seconds) increased femoral artery blood flow and shear rate by approximately 30%,
improving vascular conductance [8]. These findings suggest that brief, vigorous activity serves as a micro-
intervention to mitigate vascular dysfunction associated with prolonged sitting.

Longevity and Mortality Risk

Large-scale epidemiological studies show that even small amounts of vigorous physical activity
substantially reduce mortality risk.

The European Heart Journal (2022) reported that just 15-20 minutes per week of vigorous activity was
associated with a 16-40% lower all-cause mortality, with benefits extending to 50-57% at higher durations [11].

JAMA Oncology (2023) found that engaging in only 3-4 minutes of daily vigorous intermittent activity
reduced cancer incidence by 17-32% among previously inactive adults [12].

Practical Implementation

Exercise snacks are highly adaptable and require no specialised equipment or facilities. Typical
examples include: Climbing stairs briskly for 20-60 seconds; Performing bodyweight squats or push-ups
before meals; Jumping jacks or fast marching in place between tasks; Short cycling sprints of 15-30 seconds.

These activities can be performed three to eight times per day, separated by at least one hour of rest. The
optimal intensity corresponds to approximately 76-90% of maximum heart rate. However, because this may
not accurately reflect physiological impact during such brief efforts, the Borg Rating of Perceived Exertion
(RPE) is often recommended as a more practical measure of intensity. Exercise snacks should feel “hard” to
“very hard”, corresponding to 15-17 on the 6-20 Borg scale or 7-8 on the CR10 scale [14,24].

Multi-joint, dynamic, lower-body movements yield the best musculoskeletal and metabolic outcomes
[2]. While physical activity is essential for promoting overall health, maintaining a balanced diet—
independently and in combination with exercise—remains fundamental for optimising health outcomes [17].

Integration With Lifestyle and Neat

Exercise snacks complement non-exercise activity thermogenesis (NEAT)- all physical activity outside
of formal exercise sessions. Regular movement throughout the day, including household chores and active
commuting, can expend up to 2,000 additional kilocalories daily [15]. Populations in so-called Blue Zones,
such as Okinawa and Sardinia, naturally incorporate frequent, unstructured movement into their routines.
Buettner’s team observed that people in these regions are “nudged” to move every 20 minutes- a key factor
contributing to their exceptional longevity [28].

Integrating exercise snacks into modern sedentary lifestyles may therefore replicate some of the benefits
of naturally active living, promoting energy balance and metabolic health.

Cognitive Health and Work Benefits

Workplace wellness programmes incorporating short exercise breaks have been shown to enhance
employee productivity, reduce perceived stress, and improve both physical and mental health. Such
interventions counteract the negative effects of prolonged sitting while promoting energy, focus, and job
satisfaction [25].

Recent studies further support this approach: Mues et al. (2025) reported that short, vigorous exercise
snacks performed during the workday produced immediate and sustained improvements in cognitive functions
such as attention, processing speed, and inhibitory control- effects likely to translate into greater workplace
performance [26].

Complementary findings from Andersen et al. (2022) indicate that regular micro-exercise during
working hours could prevent up to 12.8% of long-term sickness absence cases in the general working
population [27].

Overall, these findings suggest that integrating exercise snacks into occupational settings could improve
employee health, performance, and economic productivity.
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Comparison With Traditional Exercise

Traditional exercise programmes typically involve longer aerobic or resistance sessions, which can be
difficult to sustain for individuals with limited time, motivation, or health constraints- nearly 50% of people
drop out within six months. Moreover, only one in five individuals attempting weight loss succeeds in
maintaining a 10% reduction for at least a year [31].

While high-intensity interval training (HIIT) offers a shorter, effective alternative for improving
cardiovascular fitness, it still requires dedicated time, facilities, and a structured environment, limiting
adherence. In contrast, exercise snacks consist of brief, frequent bouts of activity integrated naturally
throughout the day, requiring no equipment or dedicated setting. This approach reduces sedentary time while
increasing overall energy expenditure.

A 12-week study in older adults (60-89 years) found that performing two to four short bouts of exercise
per day improved strength, flexibility, and balance, with participants appreciating the flexibility and ease of
incorporation into daily routines [32]. Thus, exercise snacks represent a more practical and sustainable
approach to maintaining physical fitness and health compared with conventional training models.

Future Directions

Although current evidence strongly supports the effectiveness of exercise snacks across various
populations, further research is needed to explore:

Long-term adherence and sustainability under free-living conditions

Dose-response relationships between frequency, intensity, and specific health outcomes

Applications in clinical populations (e.g., cardiovascular disease, frailty, metabolic syndrome)

Integration with wearable technology and digital health tools to prompt and monitor micro-bouts of
activity.

Advancements in these areas will help refine exercise snack protocols and inform evidence-based public
health guidelines.

Conclusions

Exercise snacks represent a paradigm shift in preventive health and exercise science. They offer a time-
efficient, accessible, and evidence-based means of reducing sedentary behaviour, improving metabolic and
cardiovascular health, and enhancing longevity- even when total exercise time amounts to only a few minutes
per day [4,6,7,16,18]. Given their safety, feasibility, and adaptability, exercise snacks could become a
cornerstone of future public health recommendations aimed at combating inactivity and promoting lifelong
health [1,5,14]. Their integration into daily life addresses key barriers to exercise, including lack of time,
motivation, or access to facilities, providing a practical solution for diverse populations, from sedentary office
workers to older adults and clinical cohorts [2,7,30]. Mechanistically, repeated brief bouts of vigorous activity
elicit meaningful adaptations across metabolic, cardiovascular, neuromuscular, and cognitive systems.
Improvements in glycaemic control, insulin sensitivity, lipid metabolism, endothelial function, and muscle
strength highlight the multidimensional benefits of micro-dosed exercise interventions [4,6,8,30]. Additionally,
exercise snacks support cognitive performance, attention, and mental well-being, making them valuable not
only for physical health but also for occupational and social functioning [25,26,27]. From a population health
perspective, even small increments in daily vigorous activity can translate into substantial reductions in
mortality and disease risk. Epidemiological studies indicate that as little as three to twenty minutes per week
of intermittent vigorous activity is associated with 16-57% lower risk of all-cause mortality and reduced
incidence of cardiovascular disease and cancer [11,12], underscoring the scalability and public health impact
of incorporating exercise snacks into routine lifestyles. Moreover, ongoing advancements in wearable
technologies and digital health tools may further enhance adherence, monitoring, and personalization of micro-
exercise interventions, creating new opportunities for sustainable behaviour change. The consistent evidence
of safety, feasibility, and broad applicability suggests that exercise snacks could be particularly valuable in
populations traditionally challenged by conventional exercise regimens, including older adults, individuals
with chronic conditions, and those with highly sedentary occupations [16,18,31]. In conclusion, exercise
snacking offers a practical, evidence-based, and highly adaptable approach to counteract sedentary lifestyles.
By transforming micro-moments of daily activity into potent health interventions, this strategy has the potential
to improve cardiometabolic, musculoskeletal, and cognitive outcomes, enhance quality of life, and contribute
meaningfully to the prevention of chronic disease on a population level [1,5,7,16,18,30].
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