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Chronic pain is defined as pain that persists past the normal healing
time. Physical activity and exercise programs are increasingly being
promoted and used for a variety of chronic pain conditions. Evidence
suggests that physical exercise is an intervention with few adverse
events that may improve pain severity and physical function, thus im-
proving the quality of life. High-intensity interval training (HIIT) has been
shown to improve physical outcome measures and to decrease disor-
der-related disability in people with chronic disorders. Since an over-
view of the benefits of HIIT on chronic pain conditions has not been
published yet, this review aims to report the effects of HIIT alone or in
combination with other forms of training on different kind of chronic

INTRODUCTION

The International Association for the Study of Pain defines pain
as “an unpleasant sensory or emotional experience associated with
actual or potential tissue damage” (Treede et al., 2015). Chronic
pain is defined as pain that persists past the normal healing time,
usually for at least three months. Chronic pain affects about 20%
of people worldwide, accounting for 20% of physician visits, and
representing a significant burden on healthcare costs (Treede et
al., 2015). According to the International Classification of Diseas-
es-11, chronic pain conditions are divided into seven categories:
chronic primary pain, chronic cancer pain, chronic post-traumatic
and post-surgical pain, chronic neuropathic pain, chronic head-
ache and orofacial pain, chronic visceral pain and chronic muscu-
loskeletal pain (Treede et al., 2015).

Chronic pain management requires a multidisciplinary approach
that includes pharmacological therapy, physical therapy, interven-

pain conditions. A search in the main scientific electronic databases
was performed. The results of the studies included in this review
showed that HIIT is beneficial for several chronic pain conditions, im-
proving pain and physical function. Since HIIT could represent a valid
help to conventional drug therapies, it could improve the quality of life
of these subjects. The actual quality of evidence remains very low, and
further high evidence studies are needed to confirm the promising out-
comes reported in this review.
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tional approach and psychological therapy (Treede et al., 2015).

For many years, the treatment of choice for chronic pain includ-
ed recommendations for rest and inactivity. However, exercise may
have specific advantages in reducing the severity of chronic pain,
also improving overall physical and mental health, and physical
functioning. Physical activity and exercise programs are increas-
ingly being promoted and offered in various healthcare systems
for a variety of chronic pain conditions. Evidence suggests that
physical exercise is an intervention with few adverse events that
may improve pain severity and physical function, thus improving
the quality of life (Geneen et al., 2017).

Since many of the most common causes of chronic pain cannot
be fully treated, it is critical to understand that routine exercise
(usually a combination of aerobic and resistance training) may not
only help preventing some of those causes, but that it was also prov-
en to be effective in alleviating some of the most neuropathy-re-
lated distressing symptoms (Dobson et al., 2014; Wonders et al.,
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2013). For example Tai Chi, that is a kind of Chinese martial art,
has been proposed to relief symptoms related to chronic pain con-
ditions (Dobson et al., 2014; Hung et al., 2009; Kong et al., 2016;
Palermi et al., 2020; Peng, 2012).

High-intensity interval training (HIIT) has been recently rec-
ognized as one of the most popular fitness trend worldwide: it in-
volves short bursts of very intense activity interspersed by short
periods of rest or low-intensity exercises (Maclnnis and Gibala,
2017). HIIT represents a valid alternative to moderate-intensity
continuous training (MICT), which is the recommended gold
standard in several guidelines (Garber et al., 2011; Santos et al.,
2020; Thum et al., 2017). While continuous exercise at high in-
tensity leads to exhaustion soon, the alternation of high intensity
with rest or low-to-moderate intensity blocks allows patients to
easily achieve high intensity levels (Palermi et al., 2021). Further-
more, HIIT has been proposed as a time-efficient form of exercise
that may overcome motivational barriers associated with tradi-
tional MICT (Fleg, 2016).

Several studies have demonstrated the effectiveness of HIIT on
both healthy and pathological subjects (Gibala et al., 2012; Wen
et al., 2019). Moreover, HIIT has been shown to improve physical
outcome measures, such as exercise capacity and muscle strength,
and to decrease disorder-related disability in people with different
chronic disorders (Ross et al., 2016) such as multiple sclerosis (Farup
et al., 2016), human immunodeficiency virus-induced distal sym-
metrical polyneuropathy (Maharaj and Yakasai, 2018), chronic ob-
structive pulmonary disease (Gloeckl et al., 2013; Kortianou et al.,
2010), diabetes (Karstoft et al., 2013; Palermi et al., 2021; Terada
et al., 2016), and cardio-metabolic diseases (Freyssin et al., 2012;
Weston et al., 2014).

Given all these benefits related to HIIT, and since an overview
of the effects of HIIT on chronic pain conditions has not been pub-
lished yet, there is the need to report what are the advantages, but
also the disadvantages, related to its practice. Therefore, the aim
of this review is to report the results of the studies that evaluated
the benefits of HIIT alone or in combination with other forms of
training on different kind of chronic pain conditions.

MATERIALS AND METHODS

Given the paucity of the available literature on the main topic
of the present study, the authors decided that a narrative review
would be more suitable for publication. All the procedures related
to this review were organized and reported after performing a search
in the main scientific electronic databases (Springetlink, MED-
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LINE, PubMed, CINAHL, Web of Science, Scopus, Cochrane
CENTRAL, and PEDro) to identify the available scientific articles
about the effects of HIIT on chronic pain conditions. Only articles
that assessed the outcomes of HIIT on humans (alone or in com-
bination with other types of training) on different chronic pain
conditions were selected. Other articles that reported the outcomes
of HIIT (for example on animals or 7% viro) on chronic pain condi-
tions were reported in the discussion section of the present manu-
script. The results of the research lead to the selection of eight ar-
ticles: two about the effects of HIIT on fibromyalgia, two on chron-
ic nonspecific low back pain, one on type-II diabetes related mus-
culoskeletal pain, one on persistent pain in woman with a story of
traumatic stress, one on pain sensitivity in women undergoing

chemotherapy for breast cancer, and one on axial spondylarthritis.

RESULTS

A summary of the outcomes of the selected studies is reported
in Table 1.

Fibromyalgia

Fibromyalgia (FM) is a complex syndrome characterized by chron-
ic widespread pain, unrefreshing sleep, fatigue, and cognitive dys-
function. FM affects about 5% of adults, primarily women between
20 and 60 years of age. The pathophysiology of FM is still unclear,
but central sensitization was recognized as the main mechanism
involved, and it is characterized by central augmentation of senso-
ry input. The aetiology of the central sensitization in FM is still
debated: some studies underlined the involvement of immune
system (proinflammatory chemokines/cytokines) (Bradley, 2009),
others a neuroendocrine system dysfunction (hypothalamic-pitu-
itary-adrenal axis) (Theoharides et al., 2019). Many short- and
medium-term studies highlighted the relative efficacy of physical
training on pain and other symptoms related to FM (Bidonde et
al., 2014). Two recent studies evaluated the effects of HIIT on FM.

A pilot randomized controlled trial (RCT) by Atan and Karave-
lioglu (2020) enrolled 60 women to a 6-week program of exer-
cise. Patients were randomly assigned to three groups: HIIT plus
strengthening and stretching exercises, MICT plus strengthening
and stretching exercises, and control. The HIIT program consist-
ed of five training sessions per week of 35 min each, performed
using cycle-ergometers. Each session consisted of a 5-min warm-
up period cycling at 50% of maximum heart rate (HRmax), then
four sets of 4-min high-intensity intervals at 80%-95% of HR-
max interspersed with three sets of 3-min active recovery intervals
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Table 1. Summary of clinical evidence examining the impact of HIIT on chronic pain conditions

: . . Exercise Exercise session o .
Study and authors Diagnosis Condition groups duration  (frequencyiand duration) Exercise intensity Outcomes
Atan and Karavelioglu Fibromyalgia HIIT vs. MICT vs. Control 6 Weeks 5 days/wk 80%—95% HRmax T Quality of life
(2020) 35min 1 Functional capacity
1 Pain
Bodéré et al. (2020) Fibromyalgia Active (initially MICT and 5 Years 3 days/wk 85%—110% HRmax 1 Quality of life
then HIIT), semiactive, 45min 1 Quality of sleep
passive ! Pain
1 Anxigty
| Depression
Cox etal. (2020b) Type Il diabetes related ~ C-HIIT vs. UC 8 Weeks 3 days/wk 85%—95% HRmax | Pain
neuropathic pain C-MICT vs. UC 26 min
Sveaas et al. (2020) Axial spondyloarthritis ~ HIIT vs. no-intervention 12 Weeks 3 days/wk ND 1 Pain
| Fatigue
| Stiffness
! Inflammation
Flehretal. (2019) Traumatic stress HIIT vs. Bikram yoga 8 Weeks 3 days/wk ND 1 Pain
45min
Verbrugghe etal. (2019)  Chronic nonspecific low ~ HIIT vs. MICT 12 Weeks 2 days/wk ND 1 Functional capacity
back pain 90 min 1 Exercise capacity
1 Back strength
| Disability
1 Pain
Verbrugghe etal. (2019)  Chronic nonspecific low  HIITSTRE vs. HIITSTABvs. 12 Weeks 2 days/wk ND 1 Functional capacity
back pain HIITCOM vs. HIITMOB 90 min 1 Exercise capacity
1 Back strength
| Disability
1 Pain
Mijwel et al. (2018) Breast cancer RT-HIT vs. UC 16 Weeks 2 days/wk RPE of 16-18 | Fatigue
AT-HIIT vs. UC 60 min | Pain-hypersensitivity
1 Muscle strength

HIIT, high-intensity interval training; MICT, moderate-intensity continuous training; HRmax, maximum heart rate; C-HIIT, combined high-intensity interval training; C-MICT, com-
bined moderate-intensity continuous training; UC, usual care; ND, not defined; HIITSTRE, high-intensity general resistance training; HIITSTAB, high-intensity core strength
training; HIITCOM, high-intensity general resistance and core strength program; HIITMOB, high-intensity general resistance and mobility exercises; RT-HIIT, concurrent resis-
tance and high-intensity interval training; AT-HIIT, concurrent moderate-intensity aerobic and high-intensity interval training; RPE, rating of perceived exertion.

at 70% of HRmax, and 5 min of cool down cycling at 50% of
HRmax.

The authors found that their exercise protocols (30 sessions per
week of HIIT or MICT plus strengthening and stretching exercis-
es) had some benefits on disability, pain degree, functional capaci-
ty, and quality of life in the treatment of FM. However, contrary
to the hypothesis of the authors, HIIT was not superior to MICT.
A prospective observational longitudinal study by Bodéré et al.
(2020) investigated the effects of a specific cardio training program
lasting five years on pain and quality of life in patients with FM.
One hundred and thirty-eight women with EM were recruited for
the study and were asked to carry out three sessions of MICT per
week, each lasting 45 min (64%—75% HRmax). During the first
year, the patients progressively increased their training intensity,
and, during the last 2 years, patients were asked to associate MICT

12  https://www.e-jer.org

with HIIT (at 85%-90% HRmax). Session training was performed
with 20 min of biking (warm-up, 55%—-65% HRmax), 20 min
of elliptical trainer (before the third year, progressively 20 min of
MICT at 64%—75% HRmax; after the third year, 10 min of MICT
followed by 10 min of HIIT), and 5 min of recovery on the tread-
mill (55%—65% HRmax). The authors found that this combina-
tion of trainings, associated with multidisciplinary care, alleviated
pain, anxiety, and depression, and improved both quality of life
and quality of sleep.

Chronic nonspecific low back pain

Chronic nonspecific low back pain (CNSLBP) is one of the most
common musculoskeletal disorders affecting men and women of
all age groups (Airaksinen et al., 2006). Up to 85% of chronic low
back pain cases are nonspecific, with no clear underlying patho-
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anatomical cause (Verbrugghe et al., 2020). Even though exercise
therapy is an important and frequently applied part of multidisci-
plinary treatment of CNSLBP, overall therapy effects remain low
(Koes et al., 2010).

Two recent RCTs by Verbrugghe et al. (2019, 2020) evaluated
the effects of a HIIT program with a similar MICT program on
disability, pain, function, exercise capacity, and abdominal and
back muscle strength in patients with CNSLBP.

The first RCT in 2019 (Verbrugghe et al., 2019) included 38
patients with CNSLBP that was not attributable to a recognized
specific pathology. Participants were randomly assigned to an ex-
perimental group performing HIIT or to a group petforming MICT.
The HIIT protocol consisted of a crdiorespiratory training using a
cycle ergometer (5-min warm-up, then five 1-min bouts separated
by one minute of active rest, with cycling bouts increasing every
two sessions by 10 sec), general resistance training (three upper body
and three lower body exercises, one set of a maximum of 12 repe-
titions performed at the 80% of 1-repetition maximum for each
exercise, and then the workload was progressively increased using a
5% progtession scale), and core muscle training (six static core exer-
cises were performed, one set of 10 repetitions of a 10-sec static
hold, and then exercise difficulty was increased). The authors stat-
ed that HIIT proved to be a feasible, well tolerated, and effective
therapy modality in CNSLBP. Moreover, it showed greater im-
provements on disability and exercise capacity than MICT.

The second RCT in 2020 (Verbrugghe et al., 2020) evaluated
the effectiveness of different HIIT exercise modalities, and com-
pared the outcomes of these modalities to find the best therapeu-
tic interventions for patients with CNSLBP. The study included
80 patients with CNSLBP, and participants were randomly assigned
to one of the four experimental groups performing high-intensity
cardiovespiratory interval training coupled with: (a) high-intensity
general vesistance training; (b) high-intensity core strength training; (c)
combined high-intensity general resistance and core strength program; (d)
mobility exercises. Trunk mobility exercises consisted of six exercises
aimed to improve the mobility of the trunk and hip complex. All
the other adopted exercise protocols were the same as the previous
work by the same group of study (Verbrugghe et al., 2019).

The results of the second study showed that all four HIIT groups
had considerable clinically relevant improvements, so the cardiore-
spirarory HIIT in all the forms included in the study was found to
effectively improve CNSLBP rehabilitation. For this reason, the
author suggested that HIIT can be combined with other therapy
modalities when setting up exercise therapy protocols for CNSLBP
rehabilitation (Verbrugghe et al., 2020).

https://doi.org/10.12965/jer.2142718.359

Type-ll diabetes related musculoskeletal pain

Long-standing peripheral neuropathic pain associated with pe-
ripheral neuropathy occurs in one of six diabetic subjects. Chronic
painful diabetic peripheral neuropathy can cause symptoms that
last for years, severely impairing functional activities, and conse-
quently the quality of life (Cox et al., 2020b; Daousi et al., 2004).
The benefits of physical exercise for the prevention and manage-
ment of type-II diabetes are well established (Palermi et al., 2020),
but there is little knowledge on the specific effects of exercise train-
ing on chronic pain for this condition (Cox et al., 2020a).

A recent preliminary RCT by Cox et al. (2020b) evaluated the
safety and efficacy of HIIT on inactive people with type-II diabe-
tes. Thirty-two inactive adults with type-II diabetes were ran-
domised to supervised combined MICT (C-MICT), supervised
combined HIIT (C-HIIT), or control group, for 8 weeks. Poten-
tial participants were included in the study if they had medically
diagnosed type-II diabetes with a glycosylated hemoglobin level
of 6.0% or a fasting glucose level of 7.0 mmol/L at baseline testing.
Furthermore, one quarter of participants were classified as obese
class 1 (moderate), 28% as class 2 (severe), and 16% as class 3 (very
severe). C-HIIT trained three times per week with each session
incorporating a warm-up (and cool down) for three minutes at
50%-60% HRmax, followed by four minutes of high-intensity
aerobic exercise at 85%-95% HRmax, and eight per 1-min inter-
vals of high-intensity resistance exercise at a rating of perceived
exertion (RPE) of >17 (very hard). One minute of rest separated
each interval. Participants assigned to C-HIIT had a greater re-
duction in musculoskeletal pain intensity than those allocated to
the control group, while reduction in pain intensity was not sig-
nificantly different for participants allocated to C-MICT compared
to control group. Anyway, no changes were observed on self-report-
ed neuropathy symptoms and sensory function between C-HIIT
and control, and C-MICT and control.

The authors stated that their preliminary RCT supported the
efficacy and safety of C-HIIT and C-MICT for reducing musculo-
skeletal pain in inactive individuals with type-II diabetes. Anyway,
no effect of exercise training on self-reported neuropathy symp-
toms or sensory function was detected (Cox et al., 2020b).

Persistent pain following a trauma

Chronic pain is closely associated with traumatic stress outcomes,
particularly posttraumatic stress disorder (McFarlane, 2010; Mo-
rasco et al., 2013; Powers et al., 2014; Yehuda et al., 2015). Yoga
has been proposed as a kind of treatment, and the current trauma
sensitive yoga and yoga for pain programs emphasize a gentle ap-
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proach to the practice in an effort to promote relaxation and move-
ment confidence in a minimally confronting way (Cramer et al.,
2013; Della Valle et al., 2020; Flehr et al., 2019; Posadzki et al.,
2011; Price et al., 2017; van der Kolk et al., 2014). These pro-
grams have several limitations and lack of comparable forms of
exercise (Cramer et al., 2013). For this reason, the aim of the pilot
RCT by Flehr et al. (2019) was to provide preliminary evidence of
efficacy, and to assess the feasibility, of two types of vigorous exer-
cise (Bikram yoga and HIIT) as sensorimotor retraining/exposure
therapies to improve persistent pain severity and interference in
women with persistent pain and a history of trauma.

Thirty-four women with a persistent pain condition and a self-
reported history of trauma (physiological and/or psychological),
were recruited. Inclusion criteria was a score more than five at the
Brief Pain Inventory (Poquet and Lin, 2016). HIIT training was
performed three times per week, for 8 weeks. The HIIT formula
consisted of four workout formats: (a) time (i.e., complete the cit-
cuit as fast as possible); (b) tabata (i.e., interval training utilising 8
exercises followed by a cardio burst); () reps (i.e., do a maximum
reps or load in a set time); (d) box (i.e., 12 min to complete as
many rounds as possible of the 4 cross training stations followed
by a cardio burst). All these HIIT classes were taught by certified
gym instructors and before starting them, participants were re-
quired to attend a functional training assessment with a certified
trainer to introduce all the HIIT workout formats.

The authors stated that women with persistent pain and a his-
tory of trauma undertaking an 8-week, 3-class per week vigorous
exercise intervention reported improved levels of persistent pain.
No differences in pain levels between the Bikram yoga and the
HIIT group were seen, so no conclusions about the efficacy of
Bikram yoga compared to HIIT for persistent pain could be made
(Flehr et al., 2019).

Pain sensitivity and physical function in women
undergoing chemotherapy for breast cancer

The most reported symptom during and after treatment for
breast cancer is cancer-related fatigue (CRF), a multifactorial dis-
tress which together with treatment-induced pain contributes to
physiological dysfunction (Davis and Walsh, 2010). Exercise in-
terventions for patients undergoing curative breast cancer therapy
have been well tolerated and have shown positive effects on CRE,
physical function, and chemotherapy-induced peripheral neuropa-
thy (Furmaniak et al., 2016; Wonders et al., 2013).

A RCT by Mijwel et al. (2018) compared the effects of concur-
rent resistance and HIIT (RT-HIIT) or concurrent moderate-in-
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tensity aerobic and HIIT (AT-HIIT), or usual care (control group),
on pain sensitivity and physiological outcomes in patients with
breast cancer during chemotherapy. Two hundred and forty wom-
en were randomized to 16 weeks of RT-HIIT, AT-HIIT, or usual
care. RT-HIIT group completed both resistance and high-intensi-
ty interval exercise during each session. Participants performed
two or three sets of 812 repetitions at an intensity of 80% of the
patients’ estimated 1-repetition maximum. The AT-HIIT group
commenced with 20 min of moderate-intensity continuous aero-
bic exercise at a RPE of 13-15 on the Borg scale (Borg, 1982).
Both RT-HIIT and AT-HIIT concluded with three x three min-
utes bouts of HIIT at an RPE of 16-18 interspersed with one
minute of recovery.

The authors found that RT-HIIT provided significant beneficial
effects in terms of counteracting cancer-related physical and total
fatigue, reducing anthracycline-induced pain-hypersensitivity, and
improving muscle strength. Moreover, the RT-HIIT intervention
was as efficient as AT-HIIT in maintaining body mass and cardio-
respiratory fitness in women with eatly breast cancer receiving ad-
juvant chemotherapy (Mijwel et al., 2018).

Pain and disability in patients with axial spondyloarthritis

The most important features of the axial spondyloarthritis (axS-
pA) (i.e. a chronic inflammatory rheumatic disease) are inflamma-
tory back pain, reduced joint mobility and disability (Sieper and
Poddubnyy, 2017). Exercise has a crucial role in the management
for patients with inflammatory rheumatic diseases, and low dose
exercises are commonly used to relieve pain and increase joint mo-
bility (Dagfinrud et al., 2011; Rausch Osthoff et al., 2018; Regel
et al., 2017). However, exercise has a small beneficial effect on those
disease activity (Dagfinrud et al., 2008; Dagfinrud et al., 2011;
Regel et al., 2017; Sveaas et al., 2017). A recent RCT by Sveaas et
al. (2020) examined the effects of a 12-week HIIT training on dis-
ease activity and cardiovascular health in patients with axSpA.

One hundred patients with axSpA were randomly assigned to
the HIIT group or to a no-intervention control group. The inclu-
sion criteria were, among the others, the fulfilment of the Assess-
ment of SpondyloArthritis International Society criteria for axSpA
(Rudwaleit et al., 2009), and moderate to high disease activity at
prescreening (according to the Bath ankylosing spondylitis Dis-
ease Activity Index) (Garrett et al., 1994).

The HIIT group followed the American College of Sports Med-
icine recommendations for cardiorespiratory and muscular strength
exercises (Garber et al., 2011), and lasted for 12 weeks. Two times
per week the sessions were supervised by a physiotherapist and
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consisted of HIIT cardiorespiratory and strength exercises. In ad-
dition, the exercise group performed an individual cardiorespira-
tory exercise session once a week. In total, the intervention group
had three training sessions per week.

The authors stated that HIIT reduced disease symptoms (pain,
fatigue, stiffness), and inflammation in patients with axSpA. It
also improved patients’ function and cardiovascular health. The
authors also stated that future studies should examine the effects
of longer exercise interventions with longer follow-up, and that it
is also time to refine the HIIT programme in clinical practice
(Sveaas et al., 2020).

DISCUSSION

HIIT has been recently recognized as one of the most popular
fitness trends worldwide, and it has been shown to have the po-
tential to decrease disorder-related disability in people with differ-
ent chronic disorders (Ross et al., 2016). The results of this review
showed that HIIT is beneficial for several chronic pain conditions:
for this reason, it could represent a valid help to conventional drug
therapies and can be useful to improve the quality of life of pa-
tients who suffer from those conditions. Chronic pain has become
a widespread condition that negatively impact the lives of patients
(Hadi et al., 2019). It is often due to hardly treatable life-lasting
diseases, with which patients must learn to live with. Even when
there is only one precipitating event in the genesis of chronic pain,
a series of factors that affect the duration, intensity, and effects of
it, still remain (Mills et al., 2019). Conditions like FM, low-back
pain or diabetes are common examples of these long-lasting chronic
diseases. Given the complex nature of these conditions, a multi-
disciplinary treatment approach is often the winning choice (Kawai
etal., 2017), and physical activity represents one of the cornerstones
of complementary feasible therapies.

Physical activity has great advantages for patients with chronic
pain, since it has no interactions with multiple drugs they usually
use (Geneen et al., 2017). Furthermore, exercise may have specific
benefits in reducing the severity of chronic pain, as well as more
general benefits associated with improved overall physical and men-
tal health, as depression (Finan and Smith, 2013), physical decon-
ditioning (Bousema et al., 2007), and obesity (Bigal and Rapoport,
2012), that are commonly observed in these subjects. This posi-
tive effect of exercise on chronic pain can be explained from a mi-
croscopic point of view, such as an increase of the production of
endogenous opioids that could lead to transient antinociception
(Stagg et al., 2011).

https://doi.org/10.12965/jer.2142718.359

For example, Belmonte et al. (2018) highlighted how HIIT has
an antihyperalgesic effect on mices with chronic pain. In these
mouse models with induced chronic postischemia pain, lumbar
spinal cord tissue expression of tumor necrosis factor-alpha, inter-
leukin-12, and phosphorylated extracellular signal-regulated ki-
nases (ERK) 1/2 (that are mediators involved in inflammatory re-
sponse) was less in the HIIT group than in the control group. In-
hibition of ERK induced by interval running could be mediated
by adenosine, cannabinoids, and opioids that are released during
physical exercise. HIIT increases expression of peroxisome prolif-
erator-activated receptor gamma coactivator-1-alpha promoting
mitochondrial biogenesis with a relevant impact on oxidative ca-
pacity, antioxidant defence, glucose uptake, resistance to age-re-
lated sarcopenia and anti-inflammatory pathways (de Araujo et al.,
2016). This analgesic effects of HIIT was also assessed in a study
on humans by Kodesh and Weissman-Fogel, who also stated that
the hypoalgesic effect was more consistent in the HIIT than in the
MICT group (Kodesh and Weissman-Fogel, 2014).

The improvement related to HIIT could be explained also by
macroscopic changes: it can improve overall and site-specific mus-
cle strength and muscle cross-sectional area (Agten et al., 2021,
Sabag et al., 2018), and this could impact positively outcomes of
low back pain (de Sousa et al., 2019); it can improve joint range
of motion and flexibility (Jiménez-Garcfa et al., 2019), potentially
leading to a decrease in balance impairments in diabetic patients
(Francois and Little, 2015); it can improve cardiorespiratory fit-
ness (Ross et al., 2016), potentially mitigating chemotherapy side
effects (Ferioli et al., 2018). Therefore, the interest of HIIT in ex-
ercise prescription in the scientific literature is growing. Even if
HIIT led to an important decrease in pain in all the selected arti-
cles for this review, in some of them no significant difference with
MICT were observed (Cox et al., 2020a).

Moreover, as frequently observed in the scientific literature, the
specific type of recommended HIIT remains unclear: for example,
both Mijwel et al. (2018) and Verbrugghe et al. (2020) stated that
different forms of HIIT could be equally beneficial, alone or com-
bined with other types of training. The main limitation of this re-
view is the very small number of articles found in the available
scientific literature about the effects of HIIT on chronic pain con-
ditions. Furthermore, almost all the reported exercise protocols
differ from each othet, so it is not possible to draw definitive con-
clusion about which protocol provides the best benefits. For these
reasons, given the promising results of the articles included in this
review, more research should be conducted on the effects of HIIT
for patients with chronic pain condition, but this could only be
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possible if HITT will be considered as an effective therapeutic ex-
ercise program for patients with chronic pain conditions. A wise
prescription and an effective supervision are two essential features
when talking about “therapeutic” HIIT. Furthermore, also the
“dark” side effects of HIIT (such as high rate of perceived effort,
rapid changes in blood pressure and heart rate, hyperventilation,
muscle soreness, high rate of injury, etc.) should be taken into ac-
count, especially when prescribing it in frail subjects (Joisten et
al., 2022). For this reason, physical activity should be tailored to
each individual, with an accurate prescription from the physician
in dose and range (Luan et al., 2019). Neuromuscular training
and prestrengthening programs could be helpful for novel sub-
jects beginning to train (Rynecki et al., 2019).

In conclusion, it is possible to state that HIIT showed promis-
ing results as a therapeutic exercise for patients with chronic pain
condition. The actual quality of evidence remains very low, and
further high evidence studies (such as RCTs) are needed to con-
firm the promising outcomes reported in this review.
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