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Abstract

Background: Obesity is a multifactorial disease that has reached pandemic propor-
tions and is characterized by excessive accumulation of adipose tissue, primarily in
the abdominal region. Individuals with obesity present with low-grade chronic in-
flammation (LGCI). Current scientific evidence suggests that LGCI can be attenuated
through the benefits of regular physical exercise, which are attributed to its ability to
reduce the concentrations of certain pro-inflammatory molecules, such as interleukin-6
(IL-6), tumor necrosis factor-alpha (TNF-«), and C-reactive protein.

Objective: To analyze the available evidence on the effects of high-intensity interval
training (HIIT) on the modulation of LGCI in individuals with obesity, as well as to
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examine dosing and prescription criteria.

Methods: A narrative review of the literature was conducted using PubMed, Sco-
pus, and Web of Science, considering studies published up to January 2026 in the En-
glish language. Clinical trials, systematic reviews, and meta-analyses involving adults
with overweight or obesity that evaluated the effects of HIIT on inflammatory markers
were included.

Conclusion: HIIT emerges as a promising strategy for the modulation of LGCI in in-
dividuals with obesity. However, heterogeneity in protocols limits the standardization
of its prescription; therefore, more precise methodological frameworks are required to
guide its safe and effective application in clinical populations.

Keywords: High-intensity interval training; Low-grade chronic inflammation; Obe-
sity; Inflammatory cytokines; Cardiometabolic risk; Physical training; Adipose tissue.
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Introduction

In recent decades, it has been established that excess adiposity observed in obesity is
closely associated with low-grade chronic inflammation (LGCI), a systemic state char-
acterized by the persistent presence of pathophysiological processes mediated by ele-
vated concentrations of inflammatory biomarkers, among which IL-6, high-sensitivity
C-reactive protein (hs-CRP), and TNF-« are particularly notable [1].

In terms of treatment and prevention, various strategies have been explored as part
of the multidisciplinary approach to obesity. In this context, physical activity con-
stitutes an essential component of non-pharmacological interventions aimed at pro-
moting lifestyle changes. Therefore, there is growing interest in identifying exercise
modalities that are both efficient and safe for this population. Current evidence indi-
cates that physical exercise can act as a mediator in the long-term reduction of systemic
inflammation; consequently, structured training programs may represent an effective
intervention for attenuating LGCI [2].

High-intensity interval training (HIIT) has emerged as a strategy of increasing in-
terest in the management of obesity and various non-communicable chronic diseases
(NCDs). Available evidence suggests that HIIT may induce significant reductions in
fat mass, blood pressure, and circulating lipids, in addition to improving insulin sen-
sitivity, all of which are factors closely linked to the pathophysiology of obesity [3,4,5].

Based on the above, it is essential for physical activity professionals to become fa-
miliar with the methodological foundations of HIIT, as well as its prescription and
safety criteria, given that their role within the multidisciplinary team is fundamental
in the design and implementation of therapeutic exercise programs. Accordingly, the
aim of the present article is to analyze the available evidence on the effects of HIIT on
the modulation of LGCI in individuals with obesity, as well as to examine dosing and
prescription criteria.

Methods

A narrative review of the scientific literature was conducted with the aim of synthesiz-
ing the available evidence on the effects of HIIT on the modulation of LGCI in individ-
uals with obesity, as well as analyzing dosing and prescription criteria.

The search was carried out in databases including PubMed, Scopus, and Web of
Science. Medical Subject Headings (MeSH) terms were used in PubMed, and com-
binations of the following terms were applied in the other databases: high-intensity
interval training, obesity, inflammation, cytokines, cardiometabolic risk, and exercise training.

Inclusion and exclusion criteria were defined a priori. Studies published up to
January 2026 were included, specifically clinical trials, systematic reviews, and meta-
analyses conducted in overweight or obese adults that evaluated the effect of HIIT
on inflammatory markers. Only publications in the English language were included.
Studies that failed to report training dosage criteria were excluded, as were interven-
tions in which the effects of HIIT could not be isolated due to their combination with
dietary or pharmacological strategies.
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The methodological quality of the studies was assessed qualitatively, taking into ac-
count study type and design, methodology, and consistency of results. Most included
studies correspond to clinical trials and systematic reviews, which provides a relatively
solid level of evidence. However, due to substantial heterogeneity in intervention pro-
tocols, sample sizes, and population characteristics, a narrative review approach was
adopted; therefore, no formal or standardized tools were applied to assess the risk of
bias.

The information was organized into the following thematic axes: (1) relationship be-
tween obesity and LGCI, (2) impact of HIIT on inflammatory biomarkers, and (3) con-
siderations for the dosing and prescription of HIIT in individuals with obesity. Due to
the heterogeneity of the included studies, a meta-analysis was not performed; instead,
a critical narrative synthesis of the findings was undertaken.

Relationship Between Obesity and
Low-Grade Chronic Inflammation

The prevalence and incidence of obesity have increased steadily over recent decades,
reaching pandemic proportions and representing one of the most significant contem-
porary public health challenges. This condition increases the risk of developing vari-
ous comorbidities, including hypertension, type 2 diabetes mellitus, dyslipidemia, and
acute myocardial infarction—scenarios that negatively impact quality of life and global
morbidity and mortality rates [6].

The World Health Organization defines obesity as “an abnormal or excessive fat
accumulation that may impair health” [7], resulting from an energy imbalance between
calories consumed and calories expended. Various tools are available for its diagnosis;
however, body mass index (BMI) remains one of the most widely used indicators, with
obesity defined as a value >30 kg/ m? [8].

Currently, adipose tissue is recognized as a metabolically active organ with en-
docrine and paracrine functions. This tissue promotes the secretion of various inflam-
matory mediators by adipocytes and macrophages, closely associated with the patho-
genesis of multiple NCDs [9,1,10]. LGCl is defined as a pathological state characterized
by the persistent presence of inflammatory markers arising as part of the immune re-
sponse of the innate immune system to various stressors, both internal and external

2].

In this context, a close relationship between subcutaneous and visceral adipose tis-
sue and LGCl is recognized, characterized by elevated concentrations of pro-inflammatory
markers such as hs-CRP, IL-6, and TNF-a [1]. Research has further expanded this per-
spective: a study evaluating cytokine concentrations in 117 participants with obesity
and 83 normal-weight individuals showed that obesity is associated with significant
increases in IL-5, IL-10, IL-12, and IL-13, reflecting immunological alterations related
to LGCI [11].
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Impact of HIIT on Inflammatory Biomarkers

In recent years, growing interest has emerged in investigating the effects of HIIT in
clinical populations, particularly in individuals with NCDs. Several studies have re-
ported promising effects in patients with obesity, coronary artery disease, heart failure,
hypertension, and metabolic syndrome [12,13,14,15]. Moreover, multiple studies have
documented significantly greater increases in maximal oxygen uptake (VO,max) and
aerobic capacity following HIIT programs compared with moderate-intensity contin-
uous training (MICT) [16,17].

It has been documented that physical exercise has the potential to reduce the con-
centrations of various pro-inflammatory cytokines, as well as hs-CRP and TNF-#, in
both healthy populations and those with NCDs [18,19,20,15]. This reduction may be
partially mediated by decreases in visceral adipose tissue induced by physical training
[21]. Results from a study conducted in sedentary older adults showed that aerobic
exercise is associated with reductions in TNF-a and IL-6 concentrations, while levels
of IL-10 increased in the physically active group, suggesting that exercise represents a
useful non-pharmacological strategy for modulating LGCI [22].

A study including 417 participants demonstrated that HIIT may suppress the over-
expression of pro-inflammatory cytokines, particularly in young individuals, through
the reduction of ASC gene expression associated with the inflammasome [23]. A meta-
analysis of 29 studies comparing HIIT versus MICT in participants with metabolic dis-
orders found that HIIT was associated with significant reductions in leptin and TNF-«
compared to MICT, while evidence regarding IL-6 and hs-CRP was inconsistent, sug-
gesting a dependence on total training volume and intervention duration [24].

The inconsistencies observed in the IL-6 response to HIIT may be explained by sev-
eral factors. First, by the dual nature of this cytokine, which acts as a myokine re-
leased during exercise-induced muscle contractions. In this context, IL-6 participates
in the regulation of the inflammatory response by promoting the expression of anti-
inflammatory cytokines such as IL-10 and inhibiting the production of TNF-«, which
may contribute to the long-term modulation of the inflammatory state [25]. Therefore,
acute increases in IL-6 do not necessarily reflect a pro-inflammatory state, but rather a
physiological adaptive response to exercise [26]. The transient kinetics of IL-6 may bias
results, and the standardization of post-intervention measurement timing may play a
relevant role in the interpretation of findings.

Second, short-duration programs (<3 weeks) may not be sufficient to induce sus-
tained anti-inflammatory modulation; longer interventions have been proposed to gen-
erate more consistent reductions in IL-6 concentrations [24,27].

Regarding hs-CRP, although it is recognized as a more stable biomarker of LGCI,
baseline characteristics of participants—such as sedentary behavior, degree of obesity,
or the presence of comorbidities—may condition the magnitude of the response to
exercise [28]. Its close relationship with visceral adipose tissue further suggests that
interventions producing modest changes in body composition may limit the decreases
observed in this biomarker [24]. Finally, heterogeneity in training protocols, including
differences in intensity, structure, and duration of interventions, may contribute to the
variability observed in both biomarkers.
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Considerations for the Dosing and Prescription of HIIT in
Individuals with Obesity

HIIT is defined as a modality of aerobic exercise characterized by repeated short-
duration intervals performed at intensities close to maximal heart rate (HRy;,y), inter-
spersed with periods of active recovery at lower intensity [29]. This modality allows
for the manipulation of various variables, including intensity, duration of work and
recovery intervals, number of intervals, and total training volume [30].

From a methodological perspective, no universal criteria have been established for
the dosing and prescription of HIIT in clinical settings due to the wide diversity of
available protocols [31]. Consequently, several authors have emphasized the need to
develop more precise methodological frameworks to guide its application in clinical
populations [32,33,34].

With the aim of establishing a practical framework for prescription and facilitating
clinical application in individuals with obesity, Table 1 presents general recommenda-
tions for HIIT dosing, derived from the synthesis of systematic reviews, meta-analyses,
and randomized controlled trials. These recommendations should be individualized
according to each individual’s clinical status, functional capacity, and medical history.

Regarding intensity calculation, it is recommended to integrate both objective and
subjective methods. Initially, HR;,, is estimated, either through direct exercise testing
or predictive equations—for example: HR;;;5x = 211 — (0.64 x age) [35]. Based on this
value, target heart rate for high-intensity intervals typically ranges between 85% and
95% of HRy;,4x, while active recovery periods recommend intensities between 50% and
70% of HRyax [33,36].

Complementarily, some authors suggest using the rating of perceived exertion (RPE)
scale [37,38] as an additional monitoring tool in clinical settings [39]. Under this ap-
proach, high-intensity intervals typically correspond to RPE values between 17 and 18
(very hard), while recovery intervals correspond to 9-13 (light to moderate) [40,33].
Combining both metrics improves accuracy in intensity control [32,33].

Regarding training volume, high-volume protocols (>15 minutes of high-intensity
effective work) may be more effective in these populations than low-volume proto-
cols (<15 minutes) [32]. Structured models consisting of 4 intervals of 4 minutes in-
terspersed with 3-minute periods of moderate intensity are highlighted as one of the
most efficient and widely used formats [33,41]. Other authors propose models with
work intervals of 2-4 minutes accompanied by active recovery of 1-3 minutes [31,42].
Regarding weekly frequency, three to four sessions per week over periods longer than
12 weeks are recommended [3,43,42].

Regarding general safety recommendations, these training models should be care-
tully prescribed and supervised by qualified physical activity professionals with expe-
rience in managing clinical populations, prioritizing close supervision during the early
phases of the programs. A comprehensive clinical evaluation is emphasized, includ-
ing identification of potential contraindications and risk factors and, when appropriate,
the performance of a maximal or submaximal exercise test [33]. Ongoing monitoring
and documented tracking of physiological responses using quantitative variables—


https://doi.org/10.15443/JPI.2026.1.1

J. physiother. interv. 2026, 1 DOI: 10.15443/JP1.2026.1.1

such as heart rate, oxygen saturation, and blood pressure—as well as identification of
signs or symptoms such as dizziness, chest pain, or excessive fatigue, are also recom-
mended. Maintaining documented monitoring allows for the early identification of
adverse events and facilitates appropriate adjustments in training dosing [32,33].

Table 1: General recommendations for HIIT dosing in individuals with obesity.

Variable General Recommendation

Type High-volume HIIT (>15 min of effective work)

Warm-up 5-10 min (40-60% HR;;4x)

Frequency 3—4 sessions per week

Intensity High-intensity interval: 85-95% HR;;sx (RPE 17-18)
Low-intensity interval: 50-70% HR,,x (RPE 11-13)

Interval duration High-intensity interval: 2—4 minutes
Low-intensity interval: 1-3 minutes

Number of intervals 3-7 intervals

Cool-down 5 minutes (40-60% HR;;1x)

Program duration >12 weeks

Note: Recommendations based on previous studies [3,16,30,33,32,43,42].

Limitations

Despite the growing body of evidence supporting the application of HIIT and its ben-
efits in clinical settings, several limitations persist and should be considered when in-
terpreting the available findings. First, current studies exhibit substantial heterogene-
ity with respect to training dosing criteria, particularly in variables such as the dura-
tion and number of intervals, total training volume, equipment used, and progression
structure.

Furthermore, a considerable number of investigations involve small sample sizes,
and in some cases, participant selection criteria are not fully homogeneous. Potentially
influential factors such as sex, age, baseline physical activity level, diet, and sleep qual-
ity and duration are not always adequately considered or controlled in study designs.
Future interventions should extend follow-up periods beyond 12 weeks and incor-
porate long-term outcome assessments in order to determine whether physiological
adaptations induced by HIIT are sustained over time.

As another important limitation, the present study aimed to isolate the effect of HIIT
on LGCI; therefore, interventions combined with dietary or pharmacological treat-
ments were excluded. However, it is acknowledged that, in clinical settings, the man-
agement of obesity is typically approached in a multidisciplinary manner integrat-
ing nutritional interventions or individualized pharmacological therapy. The results
should therefore be interpreted with caution, within the context of exercise-based rec-
ommendations.

Regarding methodological limitations, it is important to consider the presence of


https://doi.org/10.15443/JPI.2026.1.1

J. physiother. interv. 2026, 1 DOI: 10.15443/JP1.2026.1.1

publication bias associated with exercise-based interventions, in which studies report-
ing significant results are more likely to be published than those with non-significant
tindings. Moreover, due to the nature of narrative reviews, no standardized tool was
used to assess the quality of the evidence; therefore, a risk of bias in the findings can-
not be excluded. Additionally, language bias should be considered, as only studies
published in English were included, which may have led to the exclusion of relevant
evidence published in other languages.

Conclusion

LGCl is closely associated with a wide spectrum of cardiometabolic diseases and with
obesity. Beyond the observed clinical outcomes, it is important to highlight that chronic
elevation of IL-6 is associated with LGCI and metabolic dysfunction. In contrast, dur-
ing exercise, IL-6 is identified as a myokine with anti-inflammatory potential, capable
of inhibiting TNF-a production and increasing IL-10 expression, thereby contributing
to the modulation of LGCI. This dual role of IL-6 may represent a relevant mechanism
in understanding the molecular effects of exercise.

Overall, the available evidence suggests that HIIT represents a promising strategy
for the management of obesity and the attenuation of LGCI and could be safely in-
corporated within non-pharmacological therapeutic approaches for individuals with
obesity. However, heterogeneity in protocols limits the generalizability of findings,
underscoring the need to establish standardized criteria for dosing and prescription in
clinical populations.

Physical activity professionals play a fundamental role in the prescription, supervi-
sion, and monitoring of HIIT-based exercise programs, ensuring appropriate individ-
ualization, progression, and control of training load according to the clinical and func-
tional characteristics of each individual. The present article proposes a set of general
recommendations for the prescription and dosing of HIIT in individuals with obesity
to serve as a practical reference for clinical application.
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