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Abstract

Intense interval exercise training has been shown to improve performance and

health of untrained and trained people. However, due to the exercise intensity

causing high‐perceived exertion, the participants often do not wish to continue the
training. The 10‐20‐30 training concept consists of low intensity for 30 s, 20 s at a

moderate pace, and then 10 s with high intensity either running or cycling. A 10‐20‐
30 training session consist of two to four 5‐min blocks. The 10‐20‐30 training

improved fitness and performance as well as lowered blood pressure and body fat of

both untrained and trained individuals even with a significant reduction in the

training volume. Similarly, hypertensive, diabetic, and asthmatic patients lowered

body fat, improved fitness, and performance during a 10‐20‐30‐training interven-

tion period. In addition, hypertensive patients reduced systolic and diastolic blood

pressure markedly with the 10‐20‐30 training twice a week for 8 weeks. Diabetic

patients lowered long‐term blood sugar (HbA1c), which did not occur with

moderate‐intensity exercise training. Furthermore, asthmatic patients improved

their control of asthma and asthma‐related quality of life with the 10‐20‐30
training. The adherence for the patient groups was high (>80%), and no adverse

events were reported. Thus, the 10‐20‐30 training seems to be time efficient and

feasible for untrained and trained individuals as well as patients and may be used in

the prevention and treatment of noncommunicable diseases.
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Highlights

What is already known?

� Aerobic moderate‐intensity exercise training has been shown to improve fitness and health
of untrained individuals.

� Intense exercise training has been shown to benefit some patient groups, but many patients

are struggling with the training due to the strenuous effort experienced during training.

� Untrained individuals and patients have difficulties to find time and motivation to do

physical activities.
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What are the findings?

� The 10‐20‐30 training is a new training modality, which has greater benefits than aerobic

moderate‐intensity training, and is a more time‐efficient way to improve performance and

health even in trained people.

� The 10‐20‐30 training reduces blood pressure and body fat in untrained and already trained
people even with lowered training volume.

� The 10‐20‐30 training is feasible for hypertensive, diabetic, and asthmatic patients, who

with the 10‐20‐30 training are reducing blood pressure, improve long‐term blood sugar

management, and lower symptoms of asthma, respectively.

1 | INTRODUCTION

There are many types of interval trainings with the exercise intensity

ranging from low to maximal with exercise and rest periods of

various durations. It may be the aerobic high‐intensity training, which
mainly targets the aerobic system, for example, 4‐min intervals at an
intensity close to that eliciting maximum oxygen uptake separated by

1‐min rest periods (Helgerud et al., 2007; Weston et al., 2014) or

speed endurance training, which primarily stimulates the anaerobic

systems, for example, exercise periods of a duration of 30 s with

almost maximal intensity separated by rest periods of a duration of

3 min (Bangsbo, 2015; Bangsbo et al., 2009; Esfarjani &

Laursen, 2007; Iaia et al., 2008). Both training modalities have been

shown to improve maximum oxygen uptake and performance of

already trained individuals and athletes (Hostrup & Bangsbo, 2017;

Hostrup et al., 2021). High‐intensity training has also been shown to
be effective for patients with cardiometabolic diseases (Weston

et al., 2014). However, the training requires a high perceived effort,

which sometimes restricts people from completing the training.

Interval training can also be carried out with changes in the in-

tensity during the work periods with both the aerobic and anaerobic

systems being highly stimulated. One such interval form is the so‐
called fartlek, where the participants change running speed in an

irregular way. For example, one study examined the effect of varying

the intensity continuously for total durations of 1 min 10 s, 2 min

30 s, 4 min, and 6 min, and this training was superior to other interval

training forms (Nupp, 1970). Some 10 years ago, the 10‐20‐30
training method was developed, where exercise intensity (i.e.,

running speed or loading/pedaling frequency on a bike) is changed in

a systematic manner (Gunnarsson & Bangsbo, 2012). It is performed

as low intensity for 30 s, followed by 20 s at a moderate pace, and

then 10 s with high intensity. It is repeated five times and such 5‐min
periods (blocks) are conducted 2–4 times, separated by a 1–4‐min
rest period. Since the original study (Gunnarsson & Bangsbo, 2012), a

significant number of studies have been conducted investigating the

effect of the 10‐20‐30 training on performance and health using both
running and cycling exercise interventions. Various groups have been

investigated, such as patients, untrained individuals, trained in-

dividuals, and athletes, where the 10‐20‐30 training for the two

latter groups represented intensified training, and in most cases, the

training volume was reduced.

This narrative review covers the effect of the 10‐20‐30 training

on performance and health for untrained and trained individuals as

well as patient groups such as hypertensive, diabetic, and asthmatic

patients. It should be emphasized that there is a limited number of

studies for each category, and further studies are needed to confirm

the conclusions.

2 | METHOD

The aim of this narrative review is to provide a focused overview of

the existing knowledge on the effect of the 10‐20‐30 training on

untrained, trained, and patient groups. Four online databases

(PubMed, Web of Science, Google Scholar, and MEDLINE) were used

to find peer‐reviewed research published up until March 2024.

Searches only included studies published in English.

2.1 | Characteristics of the 10‐20‐30 training

When conducting the 10‐20‐30 training as running the participants

jog for 30 s, run at their normal speed (speed they can maintain

during a long run) for 20 s, and then sprint for 10 s. Figure 1 shows

an example of the running velocity and heart rate (HR) for a rec-

reational runner during a 10‐20‐30‐training session consisting of

three 5‐min periods. HR for the runner was higher than 90% of

maximal HR after a couple of minutes in each of the 5‐min blocks.

Generally, mean and peak HR during the 10‐20‐30 training has

been observed to be 85% and 96% of maximal HR, respectively,

with the time spent over 90% of maximal HR being 11 min for

three 5‐min blocks, which did not occur when the runners were

doing their typical training (Gunnarsson & Bangsbo, 2012). When

doing the 10‐20‐30 training on a cycle ergometer the participant's

cycle at a low load frequency of 60–80 revolutions per min for

30 s, the load is then increased and the frequency is maintained for

20 s, followed by the maximal frequency maintaining the external

load for 10 s, which is then reduced immediately after the 10 s. In

all studies (except in one study–please see below), the running

velocity or cycle intensity in the 10‐s exercise periods was self‐
selected, but the subjects were guided to put maximal effort into

these periods.
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3 | MAXIMUM OXYGEN UPTAKE AND
PERFORMANCE

The original 10‐20‐30 training study included 12 male and 6 female

recreational runners aged between 22 and 44 years with more than

two years of running experience (Table 1) (Gunnarsson &

Bangsbo, 2012). Before the study, the runners were training 2–4

times a week with a total distance of approximately 30 km at a

running speed of about 11.5 km/h. For seven weeks, the participants

completed the 10‐20‐30 training 3 times per week consisting of

three 5‐min blocks for the first 4 weeks and four 5‐min bouts the last
3 weeks. The total volume was 13 km in the first weeks and 16 km in

the following weeks, that is, a reduction in training volume of 57%

and 47%, respectively. V̇O2max was 4% higher after the 10‐20‐30
training period (Figure 2A). In addition, 1500‐m and 5000‐m run

time improved by 23 and 49 s, respectively (Figure 2B). A control

group continuing the normal training had no change in V̇O2max and

performance. In another study, recreational male and female runners

with an average age of 33 years conducted three to four 5‐min blocks
of 10‐20‐30 training for eight weeks with a reduction in total dis-

tance from 15 to 11 km per week (Faelli et al., 2019). They increased

V̇O2max (10%) and improved performance in a 1000‐m run with the

10‐20‐30 training intervention (Figure 2). Furthermore, 160 recrea-

tional runners with a mean age of 49 years doing the 10‐20–30
training (3‐4 5‐min blocks) twice and one prolonged run a week for

8 weeks increased performance in a 5‐km run by 38 s and V̇O2max,

measured in a subgroup of participants was 3% higher (Gliemann

et al., 2015). No changes were observed in a control group.

In a study, two groups of runners performed the 10‐20‐30
training for 6 weeks with one group only doing 80% of maximal

effort during the 10‐s intervals and the other group with maximal

effort. Both groups improved V̇O2max (6.4% and 7.5%, respectively)

and 5‐km performance (3.0% and 2.3%) to a similar extent (Skov-

gaard et al., 2024). This suggests that the improvements associated

with the 10‐20‐30 training can be achieved even when not per-

forming maximally in the 10‐s intervals. However, it is important to
note that, only the group performing the 10‐20‐30 training with

maximal effort had an increase in muscle oxidative enzymes.

Improvements in V̇O2max and performance have also been

observed when the 10‐20‐30 training was conducted using cycling

(Gunnarsson, Ehlers, Fiorenza, et al., 2020). Thus, a group of un-

trained men, with a mean age of 59 years, doing the 10‐20‐30 cycle

training (2–3 5‐min blocks) twice a week for six weeks had an 8%

increase in V̇O2max (37.0 vs. 34.3 ml·kg
−1·min−1) and 17% increase in

performance measured as time to exhaustion during an incremental

cycle test.

3.1 | Comparison of 10‐20‐30 training with other
types of intense interval training

The effect of 10‐20‐30 training has been compared to other types of
interval training. In a study by Faelli and colleagues, recreational

runners conducted either the 10‐20‐30 training (3–4 5‐min blocks)

twice a week or the 30–30 training consisting of 30 s at a running

speed corresponding to 90%–100% of maximal aerobic speed fol-

lowed by 30 s at a low speed for 20–30 min (Faelli et al., 2019). The

weekly training volume was significant lower in the 10‐20‐30 training
group compared to the 30–30 training group (11.6 vs. 15.1 km), with

the 10‐20‐30 training group having lower subjective perception of

effort. The groups improved 1‐km run performance and V̇O2max to a

similar extent.

For a group of soccer players, the 10‐20‐30 training was

compared with speed training consisting of 6 s maximal effort fol-

lowed by 54 s of rest during the season, with a 20% decrease in

training volume in both groups (Hostrup et al., 2019). The 10‐20‐30
training group improved (18%) repeated high‐speed running perfor-

mance measured determined by conducting the Yo‐Yo intermittent

recovery test level 1 (Bangsbo et al., 2009), whereas the speed

F I GUR E 1 Running speed and heart rate for a runner during a
10‐20‐30‐training session.
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training group had no improvement, but increased sprint perfor-

mance by 0.5%. Only the 10‐20‐30 training group had higher abun-

dance of muscle Naþ,Kþ‐ATPase subunits α2 and β after compared to
before the intervention. Such changes are commonly found in studies

of speed endurance training, where the exercise time with maximal

effort is significant longer (>20 s), and the changes have been asso-

ciated with improved Kþ handling during and in recovery from

intense exercise as well as enhanced performance (Bangsbo

et al., 2009; Gunnarsson et al., 2013; Hostrup & Bangsbo, 2017;

Hostrup et al., 2021; Iaia et al., 2008; Mohr et al., 2007).

The 10‐20‐30 training also increased muscle content of oxidative
enzymes, such as pyruvate dehydrogenase (PDH)‐E1α and the fatty

acid beta‐oxidation enzyme, hydroxyacyl‐CoA dehydrogenase tri-

functional multienzyme complex subunit alpha (HADHA), as well as

the content of mitochondrial electron transport chain (ETC) com-

plexes, with the 10‐20‐30 training being superior to the speed

training in upregulating content of PDH‐E1α and HADHA. Similarly, a
group of trained people doing six 30‐s sprints during 60 min of

moderate‐intensity cycling performed three times a week for

8 weeks had superior improvement in muscle cytochrome C oxidase

IV and citrate synthase (CS) compared to a group doing only

moderate‐intensity cycling (Gunnarsson et al., 2019). On the other

hand, when well‐trained did speed endurance training, that is, intense
exercise periods lasting 20–40 s separated by 2–3‐min rest periods,

no increases in muscle oxidative enzymes were observed (Chris-

tensen et al., 2015; Gunnarsson et al., 2013). Thus, it may be that the

high aerobic component in the 10‐20‐30 training, reflected by the

high heart rates, compared to speed endurance training, has caused

the adaptations in the muscle oxidative enzymes.

4 | BLOOD PRESSURE AND BODY COMPOSITION

The recreational runners in the original study had a reduction in sys-

tolic blood pressure from 127 to 122 mmHg measured at rest during

the 7‐week 10‐20‐30‐training period, with no change in diastolic

blood pressure (Table 1) (Gunnarsson & Bangsbo, 2012). Similarly,

when 160 recreational runners did the 10‐20‐30 training for 8 weeks,
systolic blood pressure was significantly lowered from 132 to 130

mmHg (Gliemann et al., 2015).

F I GUR E 2 VO2‐max (A) and performance (B) in groups of recreational runners, before (pre, light blue bars), and after (post, dark blue bars)
a period of the 10‐20‐30 training. Data from Gunnarsson and Bangsbo (2012), Faelli et al. (2019), and Gliemann et al. (2015). Data are

presented as mean � SD. *Post different (p < 0.05) from Pre.
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The 10‐20‐30 training can also lead to changes in body compo-

sition. Thus, when a group of recreational runners performed the 10‐
20‐30 training twice per week in conjunction with one prolonged run
per week for 8 weeks, with a reduction in training volume per week

from about 15 to 12 km, body fat mass was reduced by 3.0 kg

(Table 1) (Faelli et al., 2019). In addition, lean body mass increased by

2.7 kg. Similarly, a group of middle‐aged not previously trained men

lost 1.6 kg of fat with 6 weeks of the 10‐20‐30 cycle training with a

non‐significant gain in lean body mass of 0.2 kg (Gunnarsson, Ehlers,

Fiorenza, et al., 2020) (Table 1).

5 | EFFECT OF THE 10‐20‐30 TRAINING IN
HYPERTENSIVE INDIVIDUALS

Hypertension is associated with impairments in cardiovascular

structure and function and is a well‐established risk factor for

developing cardiovascular diseases (Lopes et al., 2021; Williams

et al., 2018). More than 30% of the adult population worldwide has

hypertension and has been attributed as one of the main causes of

cardiovascular diseases (Forouzanfar et al., 2017; Williams

et al., 2018). Notably, regular physical activity can lower blood

pressure and decrease the risk of health complications (Alpsoy, 2020;

Lopes et al., 2021).

In the study by Gliemann et al., 2015, 30 of the 160 recreational

runners were hypertensive, and they significantly lowered systolic

blood pressure from 152 to 147 mmHg and diastolic blood pressure

from 92 to 89 mmHg after the 8 weeks with the 10‐20‐30 training

(Gliemann et al., 2015).

In another study, individuals aged 55–65 years with hyperten-

sion and age‐matched normotensive controls carried out six weeks

of the 10‐20‐30 training on cycle ergometers (Gunnarsson, Ehlers,

Fiorenza, et al., 2020). For the first two weeks, two 5‐min bouts per

training session twice a week and the following four weeks three 5‐
min bouts per training session three times a week. The participants

completed 98% of the training sessions. HR during the training

sessions was similar in the two groups with about 60% of the time

spent between 80% and 90% of maximum HR and 13% above 90% of

maximum HR.

In the hypertensive group, systolic and diastolic blood pressure

decreased by 9 and 5 mmHg, respectively, with the 10‐20‐30 training
intervention, and the normotensive group had a decrease in systolic

and diastolic blood pressure (5 and 3 mmHg, respectively).

The cause of the lowered blood pressure with the 10‐20‐30
training may be modulation in the activity of the autonomic ner-

vous system, neurohumoral adaptations, as well as a reduction in

systemic vascular resistance (Cornelissen & Fagard, 2005; Peder-

sen & Saltin, 2006). Thus, it was shown that six weeks of the 10‐20‐
30 training lowered resting muscle sympathetic nerve activity in both

a hypertensive and a normotensive group (Ehlers et al., 2020). In

addition, the response to infusion of the endothelium‐independent
vasodilators sodium nitroprusside (SNP) on leg vascular conduc-

tance was normalized with training in the hypertensive subjects,

demonstrating that six weeks of the 10‐20‐30 training reversed the

blunted smooth muscle cell vasodilator responsiveness associated

with essential hypertension. Thus, it is likely that the improved

smooth muscle cell vasodilator responsiveness contributed to the

reduction in blood pressure. Specifically, improvements in the nitric

oxide and prostaglandin systems have been related to reduced blood

pressure in subjects with essential hypertension after a period of the

high‐intensity cycle ergometer training (Hellsten et al., 2012; Nyberg
et al., 2012). In support, a group of hypertensive post‐menopausal
women reversed a blunted nitric oxide response after playing floor-

ball twice a week for 10 weeks (Gunnarsson, Ehlers, Baasch‐Skytte,
et al., 2020). Changes in arteriolar vessels may also have caused the

lowering of the blood pressure after the 10‐20‐30 training period, as
it has been observed that arteriolar stiffness decreases with high‐
intensity exercise training (Cocks et al., 2013).

Performance during an incremental cycle test increased by 7%

and 12% with the 10‐20‐30 training in the hypertensive group and

the normotensive group, respectively. Similarly, V̇O2max improved by

3% and 8%, respectively.

Fat mass decreased with the six weeks of the 10‐20‐30 training

from 29.5 to 27.9 kg in the hypertensive group and from 27.7 to

26.1 kg in the normotensive group. Similarly, fat percentage

decreased from 33.1% to 31.4% and 33.1% to 31.7%, respectively. In

addition, visceral fat was significantly lowered in both groups (0.2 and

0.1 kg, respectively), whereas fat free mass increased only in the

hypertensive group (59.1 to 60.1 kg).

Taken together, the 10‐20‐30 training has positive effects on

blood pressure, fitness, and body composition of individuals with

hypertension. The lowering in blood pressure in these studies is of

clinical relevance, as a decrease of 10 mmHg in systolic blood pres-

sure is associated with ~40% lower risk of stroke death and ~30%

lower risk of death from ischemic heart disease (Lewington

et al., 2002).

6 | EFFECT OF THE 10‐20‐30 TRAINING IN
DIABETIC PATIENTS

Diabetes is one of the most common chronic diseases worldwide

with more than 400 million diagnosed individuals, and it is esti-

mated that more than 600 million individuals will have diabetes by

2045 (Ogurtsova et al., 2017). Most individuals have (~90%) type 2

diabetes (T2D), which is characterized by lowered insulin sensitivity

and reduced glucose tolerance. It typically arises from a sedentary

lifestyle, poor diet, and/or genetic susceptibility (Colberg

et al., 2016; Stanford & Goodyear, 2014). Exercise is effective in

improving glycemic control in persons with T2D and should be

considered a cornerstone in the first line of treatment (Colberg

et al., 2016).

The effect of the 10‐20‐30 training on T2D patients has been

studied. The T2D patients in a randomized design conducted a 10‐
week cycle intervention program with either the 10‐20‐30 training

or moderate‐intensity training (Baasch‐Skytte et al., 2020). The time
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when the patients were diagnosed with type 2 diabetes ranged from

6 months to 10 years. Both groups trained three times a week. The

10‐20‐30 training consisted of 3–4 blocks per session and the

moderate‐intensity training group performed 50 min continuous

cycling per session, according to the official exercise recommenda-

tions for T2D patients. Thus, the total time of training per week was

45–60 and 150 min, respectively, with the mean HR being significant

higher during the 10‐20‐30 training.

All the T2D patients in the study had blood HbA1c values higher

than 7% before the training intervention. After 10 weeks, the 10‐20‐
30 training group had a ~0.5% point reduction in HbA1c, whereas no

change was observed in the group doing moderate‐intensity training
(Figure 3). In agreement, meta‐analyses have shown that 10–

26 weeks of moderate‐intensity training did not lower HbA1c in T2D
patients (Kelley & Kelley, 2007; Mann et al., 2014). Furthermore, a

review reported that only six out of 14 studies had positive changes

in glycemic control after a period of high‐intensity training (Worm-

goor et al., 2017). The 10‐20‐30 training was equally effective in

lowering HbA1c compared to these six studies which all used longer

and more intense exercise periods (Banitalebi et al., 2019; Madsen

et al., 2015; Mitranun et al., 2014; Stoa et al., 2017).

Fat mass was reduced from 35.3 to 33.9 kg, with a corresponding

decrease in fat percentage of 4% in the T2D patients conducting the

10‐20‐30 training with similar changes in the T2D group doing the

moderate‐intensity work (Baasch‐Skytte et al., 2020). In addition,

visceral fat mass was lowered, but only in the 10‐20‐30 training

group. These changes are likely of clinical importance, as a reduction

in total fat mass enhances insulin sensitivity (Buemann et al., 2005)

and reduction in visceral fat mass is associated with a lowered risk of

cardiovascular diseases (Bjorntorp, 1988; Raji et al., 2001).

Only the 10‐20‐30 training group had an increase in fat free

mass (0.6 kg). It may in part explain the lower HbA1c, as the skeletal

muscle is recognized as the primary site of insulin‐mediated glucose

disposal (DeFronzo et al., 1985). The plasma catecholamine concen-

trations were higher during the 10‐20‐30 training sessions compared
to the moderate‐intensity training, which may be one of the expla-

nations for the lower visceral fat mass with the 10‐20‐30 training, as
epinephrine has been shown to induce lipid mobilization post-

exercise, albeit in subcutaneous adipose tissue (de Glisezinski

et al., 2009).

Performance during an incremental test was 17% and 20% bet-

ter after the intervention in the 10‐20‐30 and the moderate‐intensity
training T2D group, respectively (Baasch‐Skytte et al., 2020). Simi-

larly, V̇O2max increased by 7% and 8%, respectively, which likely

contributed to the improved exercise capacity.

Only the 10‐20‐30 training T2D group increased the expression

of superoxide dismutase 2 (SOD2), suggesting a training‐induced
enhancement in mitochondrial antioxidant protection (Baasch‐Sky-
tte et al., 2021). The maximal activity of muscle CS was also elevated

with the 10‐20‐30 training, which indicates that the training‐induced
increase in SOD2 may be due to higher mitochondrial content, as CS

activity is a marker of mitochondrial content (Larsen et al., 2012). It is

further supported by increases in muscle ETC complex II, III, IV, and

V. These changes are critically important, as men with T2D have been

reported to have lower oxidative enzyme activity (He et al., 2001),

mitochondrial respiration (Phielix et al., 2010), and antioxiative de-

fense (Pan et al., 2010; Ramakrishna & Jailkhani, 2008) than non‐
diabetes counterparts, suggesting a lower ATP production capacity

in T2D patients.

Expression of muscle Naþ/Kþ α1 was higher after the 10‐20‐30
training intervention (Baasch‐Skytte et al., 2021), which may in part

explain the improved exercise performance in the T2D patients, as an

association has been observed in other studies (Iaia et al., 2011). The

training also elevated the content of muscle Kir6.2 channel and

monocarboxylate transporter 1 (MCT1) (Baasch‐Skytte et al., 2021).
Notably, MCT1 is highly expressed in oxidative muscle fibers (Wilson

et al., 1998), suggesting that the training intervention increased the

Hþ handling proteins primarily in the oxidative muscle fibers, which

may also have contributed to the better performance.

Taken together, the 10‐20‐30 training had a significant number

of positive effects for T2D patients, such as improved V̇O2max and

performance as well as reduced fat mass, and in some essential as-

pects, such as elevated fat free mass, higher muscle oxidative en-

zymes, and abundance of ion transporters as well as lowered blood

HbA1c, superior to moderate‐intensity training. Particularly, the

~0.5% point fall in HbA1c with the 10‐20‐30 training intervention is

of clinical relevance for T2D patients, as a reduction in HbA1c by 1%

point reduces the risk of microvascular complications and death by

about 25% and 21%, respectively (Stratton et al., 2000). In addition,

the diabetic patients are 19% and 43% less likely to suffer from

cataracts and amputation, respectively, due to peripheral vascular

disease.

F I GUR E 3 HbA1c in male type 2 diabetic patients, before (pre,
light blue bars) and after (post, dark blue bars) 10 weeks of either
the 10‐20‐30 training (10‐20‐30), or moderate‐intensity
continuous training. Data from Baasch‐Skytte et al. (2020). Data
are presented as mean � SD. *Post different (p < 0.05) from Pre.
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7 | EFFECT OF THE 10‐20‐30 TRAINING IN
ASTHMA PATIENTS

Asthma is a chronic respiratory condition characterized by airway

inflammation and hyperactivity. Asthma prevalence is steadily rising.

In 1980 in United States, 6.8 million people were living with asthma,

and in 2010, the number was 25.7 million (Akinbami et al., 2012;

Moorman et al., 2012). Exercise training and nutrition may have the

potential to improve asthma control and lung function (Alwarith

et al., 2020; Hansen et al., 2020).

The effect of the 10‐20‐30 training on asthma patients has been
explored. Thus, in a study, female and male asthma patients, aged 18–

65 years, participated in an 8‐week intervention period divided into a
training group, a diet group, a training and diet group, and a control

groupwhichmaintained usual physical activity levels and diet (Table 1)

(Toennesen, Meteran, et al., 2018). The training groups conducted the

10‐20‐30 training indoors on cycle ergometers 3 times a week. The

participants completed two 5‐min intervals the first two weeks, three
5‐min intervals the next three weeks, and four 5‐min intervals the last
threeweeks. Patients took two puffs of their regular short acting beta‐
2 agonist 10–15 min prior to the training and during the training ses-

sions, if necessary to prevent bronchoconstriction. The patients were

able tomaintain the high intensity during the training sessionswithout

getting asthma symptoms, which could not be relieved with 1–2 puffs

of beta‐2 agonist or a short pause (1–2 min) from training. The time

spent between 90% and 100% of maximum HR during training

increased from 6min during the first 2 weeks to 11 min during the last

3 weeks. The training groups completed 90% of the training sessions.

The patients in the twodiet groups prepared their own foodwith a high

protein content (25%–30%) and carbohydrates (<55%) with low gly-

cemic index, including a minimum of 300 g of vegetables.

Both 10‐20‐30 training groups and the diet group improved their
control of asthma, and all four groups improved asthma‐related
quality of life with the training/diet group having the greatest

improvement (Figure 4).

The 10‐20‐30 training group and the 10‐20‐30 training/diet

group reduced fat mass during the intervention period by 1.4 and

3.9 kg, respectively, whereas the control group had no change in fat

mass (Toennesen, Meteran, et al., 2018). The weight loss may explain

part of the improvements in asthma control and quality of life; as a

study by Scott et al. (2013) found that, a 5%–10% reduction in body

mass in obese patients with asthma was associated with improve-

ments in asthma control and quality of life (Scott et al., 2013).

V̇O2max increased by 8% from 38.4 to 41.5 ml·kg−1·min−1 in the

10‐20‐30 training group and by 17% from 31.5 to 36.8 ml·kg−1·min−1

in the 10‐20‐30 training/diet group, whereas the diet and control

group did not have any change.

Thus, in asthma patients, the 10‐20‐30 training, with or without

a specific diet, does lower fat mass, increase V̇O2max, and control of

asthma.

8 | SYNOPSIS

Together, the studies showed that the 10‐20‐30 training was

effective in enhancing V̇O2max and performance even in trained

subjects, despite a marked reduction in training volume. Further-

more, the 10‐20‐30 training led to increases in muscle ion transport

proteins and oxidative enzymes. The 10‐20‐30 training also lowered

blood pressure and fat mass as well as increased lean body mass.

Thus, having positive effects on health also beneficial for already

trained people.

F I GUR E 4 Control of asthma (arbitrary values‐lower value
better control; A) and asthma‐related quality of life (arbitrary
values‐higher value better quality, B) for asthma patients before
(pre, light blue bars) and after (post, dark blue bars) an 8‐week
period with the 10‐20‐30 training (10‐20‐30), the 10‐20‐30
training and diet intervention (10‐20‐30/Diet), diet intervention
(Diet), and no intervention (Control). Data from Toennesen,
Meteran, et al. (2018). Data are presented as mean � SD. *Post

different (p < 0.001) from Pre.
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All the studies with patient groups found that V̇O2max increased with

the 10‐20‐30 training with more than 3 ml·kg−1·min−1, which is of

clinical relevance since V̇o2max is a strong predictor for all‐cause
mortality (Kodama et al., 2009), and each 1 ml·kg−1·min−1 increase

in V̇o2max has been shown to be associated with a ~9% reduction in

relative risk in all‐cause mortality (Laukkanen et al., 2016) and a 45‐
day increase in longevity (Clausen et al., 2018). In addition, the work

capacity of the patients was improved. The 10‐20‐30 training for

the various patient groups also reduced total fat and visceral fat

mass, which are expected to significantly reduce the risk of devel-

oping metabolic diseases. Particularly, the key challenge of each

patient group was reduced with the 10‐20‐30 training intervention

such as lowered blood HbA1c in the T2D patients, reduced blood

pressure in the hypertensive subjects, and better asthma control for

the asthmatic patients. Thus, the 10‐20‐30 training was efficient

and beneficial for these patients groups; at the same time, the pa-

tients were adherent to the training. However, a limited number of

studies within the various target groups have been conducted, and

more research needs to be carried out in order to confirm the

conclusions.
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Often it can be challenging for sedentary people and patients to get

to exercise (Thomas et al., 2004). Lack of time has been reported as

one of the most cited barriers for not engaging in physical exercise

among patients (Trost et al., 2002). In the 10‐20‐30 training, studies

compliance for the untrained and patient training groups was >80%,
which is higher than observed with other training interventions (Lunt

et al., 2014; Revdal et al., 2016; Shepherd et al., 2015). In addition,

the 10‐20‐30 training is easy to conduct in a nonclinical setting, and

the brevity of the sprints is manageable for the patients (Toennesen,

Soerensen, et al., 2018). No adverse events were observed with the

training intervention in either 10‐20‐30 training groups. Thus, the

10‐20‐30 training appears to be feasible, at the least for the groups

studied, and time efficient to improve health. Nevertheless, pre-

cautions should always be taken when intense exercise is performed,

and if an individual feels pain or gets dizzy, the training should be

stopped immediately.
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