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- Review Article

Differences in the Impact of Various Types of Exercise on Irisin Levels:

A Systematic Review and Meta-Analysis

Abstract

Background: Irisin, a myokine that is responsive to exercise, induces significant changes in
subcutaneous adipose tissue. By promoting the browning of white fat tissue, it enhances energy
expenditure, thereby addressing overweight and obesity. This systematic review and meta-analysis
aimed to compare the effects of different types of physical exercises on irisin levels in overweight
and obese adults. Methods: Specifically, the review focused on studies involving obese or overweight
individuals who participated in exercise training for a minimum of 8 weeks, with measured and
reported changes in serum irisin levels compared to a control group. Data were collected from four
databases (Google Scholar, ISI Web of Science Core Collection, PubMed, and Scopus). The risk of bias
was assessed using the Begg and Egger tests, and the results were synthesized. Results: Initial searches
identified 560 titles, out of which only seven met the criteria for inclusion in the systematic review.
Statistical analysis demonstrated a significant increase in serum irisin concentration (SMD = 0.957,
P = 0.005) among obese and overweight individuals who engaged in exercise, compared to the
passive control group. High-intensity interval training (HIIT) (SMD = 1.229, P < 0.001) had a
more pronounced effect on increasing serum irisin levels than other exercise protocols. Furthermore,
the effectiveness of exercise varied based on the participants’ weight status (significant changes
for overweight individuals; P < 0.001 and insignificant changes for obese individuals; P = 0.1),
age (significant changes for those under 40 years old; P < 0.001 and insignificant changes for those
over 40 years old; P = 0.322), and gender (significant changes for men; P < 0.001 and insignificant
changes for women; P = 0.285). Conclusions: Consequently, exercise can elevate serum irisin levels,
leading to alterations in adipose tissue phenotype and thermogenesis, ultimately contributing to weight
reduction in obese and overweight individuals.

Keywords: Aerobic exercise, high-intensity interval training, myokine, obesity, overweight,
resistance training

the production of irisin. Irisin is released
from skeletal muscle and promotes the
browning of white fat tissue, resulting in heat
production and increased energy utilization
in fat tissue.l’) Irisin levels are elevated in
individuals engaged in physical exercise, and
there is a positive correlation between irisin
levels and resting energy expenditure in obese
individuals.” Irisin, in addition to being a
myokine, is also known as an adipokine
released from fat tissue, with muscle tissue
accounting for 72% of total irisin and the
remaining 28% distributed across fat tissue
and other tissues.’! Thus, different exercise
protocols can influence the release of irisin
by affecting these various tissues.[®

Introduction

Obesity and overweight are defined as the
abnormal or excessive accumulation of fat in
individuals, placing them in the overweight
(OW) category (30 > BMI >25 kg/m?) or
obese category (BMI >30 kg/m?) based on
their body weight relative to their height.!"
To manage and prevent obesity, a healthy diet
must be combined with balanced physical
activity and energy intake."! Physical
activity has therapeutic potential in reducing
overweight and obesity.” One possible
mechanism for this effect is the increased
production of irisin and thermogenesis.
Physical exercise stimulates the expression
of peroxisome proliferator-activated receptor-
gamma coactivator-lalpha (PGCIl-0) in
muscles and the FNDCS5 gene, which
codes for a membrane protein involved in

Studies examining the effects of physical
exercise on irisin levels have yielded
varying results and have indicated that
exercise type, intensity, and duration are
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important factors influencing irisin levels.™ Aerobic
exercise, for example, has been shown to improve
mitochondrial biogenesis, likely due to the up-regulation
of PGC-10.B! This pathway subsequently increases FNDC5
expression, leading to the release of irisin, which can affect
obesity, adipose tissue metabolism, and insulin resistance
through its role in thermogenesis and the browning
process.!'”! Studies have also demonstrated that long-term
aerobic training at moderate intensity increases irisin
levels!'!! and contributes to optimal body composition.
Resistance training and skeletal muscle contraction
can activate PGC-lo. and consequently increase irisin
production.'®!?] Although there is limited research on the
effects of high-intensity interval training (HIIT) on irisin, it
is believed that HIIT, as a fast and intense training modality,
can significantly elevate irisin levels in the bloodstream.!*
Combined training programs that target both strength and
endurance in the muscles can also enhance irisin release.!'*!
While clinical data have demonstrated the positive impact
of physical activity on various health conditions, including
the potential role of irisin in improving these disorders,™
there is still much to uncover regarding the effects of
different exercise types and the underlying reasons for
variations in outcomes across different exercise modalities
and intensities.

Previous reviews have reported that both acute and
long-term exercise training can effectively up-regulate
PGC-1a expression.!!”

In skeletal muscle or cardiac muscle, exercise induces
beneficial changes in adipose tissue, bone, and the release
of irisin.l'” Both speed/power and endurance training
protocols serve as strong stimuli for irisin release when
performed with sufficient intensity and/or duration.!'> Acute
exercise increases the concentration of irisin. Although
no significant relationship has been established between
irisin concentration and age, training intensity, exercise
type (aerobic or resistance), factors such as fitness level and
body mass index (BMI) have been identified as predictors
of irisin concentration.!) A meta-analysis examining 59
studies conducted on healthy individuals, as well as those

with obesity, overweight, and various diseases such as
diabetes, kidney diseases, and psychological problems
demonstrated that exercise can elevate irisin levels.'® It has
also been reported that chronic and acute exercise training
leads to increased circulating irisin levels (plasma/serum)
in healthy individuals, with a greater increase observed in
acute aerobic and chronic resistance protocols.!'”) Another
meta-analysis involving 16 studies comprising 412
participants, conducted on healthy individuals, revealed a
significant increase in irisin levels following continuous
endurance training, whereas intermittent training did not
result in circulating irisin changes. The study reported
that acute endurance training can elevate irisin in healthy
individuals, while acute interval training does not have the
same effect.!'s]

To the best of our knowledge and based on the existing
literature, no study has specifically examined the effects
of exercise solely on obese or overweight populations
without any other health issues. In this study, we focus
exclusively on individuals who are obese or overweight,
without any comorbid conditions that could impact irisin
levels. The study duration was set at 8 weeks, and the
sports protocols were classified into one of the following
categories: aerobic, resistance, periodic, and combined,
based on standard definitions. Entry criteria for participants
included meeting specific criteria for obesity or overweight
based on BMI, rather than percentage or mass of fat or
other measurement methods for obesity and overweight.
Therefore, individuals under 18 years of age were excluded
from this study, as the focus was on BMI. Previous
studies have included intervention populations consisting
of various individuals (healthy, sick, obese, overweight,
children, and teenagers), with or without control groups.
These studies involved different types of exercises, without
clearly defining the meaning of intensity or execution
methods, and varying durations, ranging from acute to
long-term chronic exercises.

Considering the aforementioned benefits of exercise and its
role in irisin release as an effective substance for improving
conditions like obesity and overweight, the fundamental

Table 1: Inclusion and exclusion criteria

Inclusion

Exclusion

Population ~ Obese or overweight adults based on BMI:
OW=25 <BMI <30, Obese=30 <BMI, 18 <age.
Intervention  Supervised exercise training protocol: aerobic,

resistance, HIIT, combined

Not being within the defined range (age<18 or BMI <25)

Having at least one disease or disorder other than obesity and overweight
Not being clear or based on the standard definition of the implementation
protocol.

Implementation of any other intervention along with exercise (such as
drug interventions, diet, and psychological interventions)

Comparator  After intervention results with before. Unavailability of exact before and after values for participants in each
Case result group with control group. group.

Outcomes Irisin serum or plasma concentration measured by Serum or plasma concentration of irisin measured by a method other
ELISA method. than ELISA

Study design Randomized or non-randomized Controlled trails. Non-controlled trails

International Journal of Preventive Medicine 2024, 15: 10
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question here is which types of exercise training can have
a more significant impact on irisin release in obese and
overweight individuals without any other health disorders.
Therefore, the objective of this study is to determine
whether there are any differences in irisin levels among
different types of exercise in healthy overweight and obese
adults through a meta-analysis and systematic review.

Methods
Eligibility criteria
Information sources and search strategy

The inclusion and exclusion criteria in this research are
shown in Tablel. This systematic review followed the
PRISMA 2020 guidelines.”” English databases such
as PubMed, Google Scholar, ISI Web of Science Core
Collection, and Scopus were utilized in this research (2012—
2023). A thorough search was conducted using search
strategies that targeted specific keywords, titles, and abstracts.
The phrases and words listed in Table 2 were employed
during the exploration process. Furthermore, references cited
in each article, available review articles, and meta-analyses
were thoroughly examined until February 1, 2023.

In addition to the database searches, manual searches
were performed on the reference lists of included studies
to identify potentially relevant titles. The abstracts of
these articles were checked for relevant inclusion criteria.
If necessary, the full text was further investigated.
Additionally, snowballing citation tracking was conducted,
preferably using Web of Science.

Selection process

Two of the authors (JR and AT) independently screened the
retrieved records, including titles and abstracts. The same
authors also independently screened the gathered full texts.
Disagreements between the two authors were discussed in a
joint reanalysis. In cases where no consensus was reached,
a third author (MK) made the final decision. All potentially

relevant articles were added to EndNote, and duplicates
were removed. From the remaining cases, after reviewing
the abstract, if they met the inclusion criteria, the full text
was studied for further review. The process of selecting
studies is shown in Figure 1.

This meta-analysis focused on researching the effects of
aerobic, resistance, combined, and HIIT exercise training
on plasma irisin in overweight and obese individuals under
pre- and post-test conditions. According to references,
the definition of aerobic training in this study considered
the continuous and balanced use of large muscle groups,
maintaining moderate to vigorous physical activity for an
extended period.”” Resistance training involves exercises
targeting a specific muscle or muscle group against an

[ Identification of new studies via databases and registers }

Records identified from:
Databases (n = 560)

Records removed before screening
(n = 320)

Duplicate records removed (n = 53)
Review and Meta-analysis (n = 85)
Non-obese or Healthy condition
(n=101)
Non-exercise related intervention
(n=43)

Different age rang (n = 38)

[ Records screened (n = 240) }., [ Records excluded (n = 214) ]

p
Reports excluded:
== Non-controlled studies (n = 5)
Non provide accurate Irisin
concentration (n = 4)
Inconsistency of training
protocol (n = 3)

Records Studied fully-text
(n=19)

Total studies included in
review (n =7)
Reports of total included
studies (n = 10)

Figure 1: Flowchart illustrating the different phases of the search and
study selection

Table 2: Search strategies and results

Search databases Search strategy

Identified Studies

ISI Web of Science

Irisin OR FNDCS5 (Topic) AND exercise OR aerobic training OR resistance training 297

OR combined training OR HIIT training OR physical (Topic) AND obesity OR
overweight (Topic) NOT mice OR rat OR mouse (Topic)

PubMed

(((((((((irisin) OR FNDC5)) AND ((((((exercise) OR physical) OR acrobic training) OR 131

resistance training) OR combined training) OR HIIT) AND (obesity) AND (overweight))

NOT (((mice) OR rats) OR mouse)
Google Scholar

(Irisin OR FNDC5) AND (exercise OR physical OR aerobic OR resistance OR combined 66

OR HIIT OR training) AND (obesity OR overweight) -mice -rat -mouse

Scopus

(TITLE-ABS-KEY (irisin) OR TITLE-ABS-KEY (FNDCS5))) AND ((TITLE-ABS-KEY 66

(exercise) OR TITLE-ABS-KEY (aerobic training) OR TITLE-ABS-KEY (resistance
training) OR TITLE-ABS-KEY (combined training) OR TITLE-ABS-KEY (HIIT)
OR TITLE-ABS-KEY (physical))) AND (TITLE-ABS-KEY (obesity) OR
TITLE-ABS-KEY (overweight))) AND NOT ((TITLE-ABS-KEY (mice) OR
TITLE-ABS-KEY (rats) OR TITLE-ABS-KEY (mouse))

International Journal of Preventive Medicine 2024, 15: 10
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external resistance, such as free weights, weight machines,
or body weight, with the goal of improving muscle fitness
based on 1RM.?" Combined training includes both aerobic
and resistance training in a single session,?"! while HIIT
involves performing repeated high-intensity exercise
movements alternated with low-intensity exercises or rest
periods of varying durations.*2!]

Data extraction

Titles and abstracts were
authors (JR, MK, and AT)
and examined the wvariables, including participants’
characteristics (age, BMI, sample size), protocol
details (type, intensity, duration, and frequency), and
outcome (irisin concentration). Following data extraction,
statistical steps, and meta-analysis were performed by MM.
The risk of bias was assessed using the Egger and Begg
bias tool.

checked by AT. The
screened the studies

Data synthesis

The effect size in this research was reported using
standard mean difference (SMD), based on a review of
the research background and current studies. The same
methods (data assimilation) were used to calculate the
average difference in pre- and post-irisin levels.

Study quality

The TESTEX quality checklist? was employed to assess
the quality of the studies, and reviewers assigned scores
based on the established criteria.

Data items

The review included studies that investigated and reported
the concentration of irisin after a specified period of
time (8 weeks). Studies using a concentration-checking
method other than the ELISA method were excluded from
the final review.

Based on the reported M = SD (Mean + Standard deviation)
before and after the intervention in the available literature,
the effect size was calculated and reported using the mean
changes before and after the intervention.

Effect measures

Data analysis was performed using comprehensive meta
alaysis (CMA) V.2. Based on the results report in the
available literature, the effect size was calculated and
reported based on the mean changes before and after
the intervention. Heterogeneity was expected in the size
and characteristics of the study populations and in the
characteristics of the interventions, such as the protocol
training, participant’s BMI, and their demographic varaibles.
To determine the heterogeneity across the studies, the Chi?
and I? tests were used.® Heterogeneity was interpreted
as not important when I? was less than 50%. For the Chi?
test, a plJvalue less 0.05 was used to determine statistical
significance in heterogeneity.

4

Synthesis methods

Information regarding the examination of concentration
in the exercise and control groups was collected from
the tables or text of the included studies and organized
in an Excel spreadsheet. The table contained details
such as author names, year of publication, country, and
information related to subgroups, including BMI, subjects’
gender, age, and type of exercise protocol performed. To
standardize the unit of measurement, micrograms per
milliliter (ug/ml) were used as the final unit of data in the
synthesis stage. For studies that reported concentrations
in nanograms per milliliter (ng/ml), unit conversion
was performed. Table 5 presents the numbers related to
the effect size and overall heterogeneity, effect size and
heterogeneity for each subgroup, and the results of the
adjustment.

Results

In total, 560 articles were identified during the search
process, out of which 240 articles were screened. Among
the 19 articles that were studied in full text, seven articles
were selected for analysis. These seven articles consisted
of 10 training groups, including four HIIT, two aerobic,
two resistance, and two combined groups. A total of 217
participants (mean age 35.83 + 4.48) were included in this
systematic review and meta-analysis.

Intervention Details

The information extracted from the studies has been
summarized and is presented in Table 3.

Measuring the quality of studies

The quality assessment of the studies was conducted using
the TESTEX method. The results of this assessment can be
seen in Table 4. The TESTEX method examines 12 fields,
which have a total score of 15. The average score of the
seven included studies was 10.57, with the lowest score
being 10 and the highest score being 11. The publication
bias was measured as 0.02 using Bagg’s test (Begg ranked
correlation method) and 0.006 using Egger’s test (Egger
regression method).

Systematic review

In the current review, seven articles with ten controlled
exercise training groups were included, evaluating the
effect of exercise training (aerobic, resistance, combined,
and HIIT) on serum irisin changes. All ten training groups
exhibited an increase in serum irisin concentration. Out
of these, seven groups showed a significant intragroup
increase, while three groups showed an insignificant
intragroup increase. Moreover, eight training groups
demonstrated significant differences between the training
and control groups after exercise training, whereas two
groups reported insignificant differences between the
training and control groups afterward.

International Journal of Preventive Medicine 2024, 15: 10
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Table 4: Results of measuring the quality of studies

Eligibility Randomization Allocation Groups Assessor Outcome Intention

Overall
TESTEX

Exercise
energy

intensity expenditure
adjusted information

Activity Relative

Point
measures monitoring exercise

Between-

Study

group

-to-treat
analysis

similar blinded measures

method stated concealment

criteria
included

statistical for all controls

comparisons outcomes

assessed

at
baseline

10
10
11
11

1

Bonfante et al. 2017124
Tofighi e al. 20177

Torabi, et al.: Are there any differences between various types of exercise

1
1
1
1

Rezaeimanesh. 202012¢)
Jafari M et al. 202027

10
11
11

Poutafkand et al. 202018

Haghighi et al. 2022
Nazari et al. 2017830

Based on the type of training protocol:

Among the four HIIT groups, all showed a significant
intragroup increase. Additionally, one aerobic group, one
resistance group, and one combined group exhibited a
significant intragroup increase, whereas another aerobic
group, another resistance group, and another combined
group showed an insignificant intragroup increase.

Based on the BMI of participants:

In the four groups that performed exercises in obese
individuals (30 < BMI), three groups showed an
insignificant increase, and only one group showed a
significant increase. In all six groups that performed
exercises in overweight individuals (25 < BMI <30), there
were significant increases in irisin levels.

Based on the gender of participants:

Among the seven groups performed by male participants,
six showed a significant increase, while one showed an
insignificant increase. In the three groups performed by
female participants, two showed an insignificant increase,
and only one showed a significant increase.

Meta-analysis

The data used for the present meta-analysis consisted of
111 exercise training groups and 106 participants in the
control groups. The overall changes were calculated as
SMD = 0.957 (CI: 0.535-1.379), with a P value of less than
0.005. The analysis showed a heterogeneity of 12 = 53%
with a P value of less than 0.05. The Begg test indicated
publication bias with a P value of 0.02, and the Egger test
showed a P value of 0.006. Changes in each subgroup based
on exercise protocol, age, gender, and BMI in the intervention
groups were calculated and presented in Table 5 and Figure 2.

Discussion

Based on our findings, this meta-analysis is the first study
to investigate the effect of four different exercise protocols
on changes in plasma irisin in obese and overweight
individuals (without any other health disorders). The results
of the present study demonstrate the following:

The effect of different exercise protocols on irisin levels is
increased in obese and overweight individuals.

This effect varies among participants based on factors
such as age, sex, BMI, and the type of exercise protocol
implemented.

Among the aerobic, resistance, combined, and
HIIT exercise protocols, HIIT resulted in the most
significant changes (SMD = 1.229 (0.609, 1.989),
P < 0.001). The overall heterogeneity in the studies was
significant (12 = 53%, P < 0.05), which may be attributed
to factors such as age, gender, and BMI. These factors
were also examined separately in this study.

Exercise training, regardless of the type of protocol, led
to significant incremental changes in men, overweight

International Journal of Preventive Medicine 2024, 15: 10
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Table 5: Results in each subgroup

Subgroups Division Sample size Number of studies MD (95% CI), Random or fix, P re....J)
Total - 217 10 0.957 (0.535,1.379), Random <0.005 53 (<0.05)
Protocol training Aerobic 48 2 0.473 (-0.469, 1.415), Random 0.325 61.74 (0.106)
Resistance 43 2 0.611 (-0.632, 1.854), Random 0.335 74.25 (0.049)
Combined 42 2 1.220 (0.559, 1.880), Fix 0.001 0(0.637)
HIIT 84 4 1.229 (0.609, 1.989), Fix <0.001 51.53(0.103)
Participant’s BMI Obese 89 4 0.89 (-0.169, 1.954), Random 0.1 81.50 (0.001)
Overweight 128 6 1.048 (0.677, 1.419), Fix <0.001 0 (0.885)
Gender Male 150 7 1.093 (0.749, 1.438), Fix <0.001 0 (0.9006)
Female 67 3 0.745 (-0.621, 2.111), Random 0.285 85.17 (0.001)
Age of participants ~ >40 years 69 3 0.432 (-0.422, 1.286), Random 0.322 67.04 (0.048)
<40 years 148 7 1.176 (0.823, 1.529), Fix <0.001 9.41 (0.357)
Adjust - 217 10 0.641 (0.386,0.897), <0.05 -
Study name Subgroup within study Comparison Outcome Time point Statistics for each study Std diff inmeans and 95%CI
Stddiff  Standard Lower Upper
inmeans  error  Variance fimt mt Z-Value p-Value
Bonafate etal Obese Male upd0  Combined 1378 0476 0226 0445 2311 2896 (0004 i
Tofighietal Obese Femae  lessd0 HIT 2414 0588 0346 1262 3567 4106 0000 —
Rezaiemanesh (1) - Overweight Male less 40 Aerobic 0963 0431 0186 018 1809 2234 (0025 —_—lL
Rezaiemanesh (2)  Overweight Male less40  HIT 145 0459 0211 0558 2359 3475 0001 —_—{
JafariMetal Overweight Male less40  HIT 0721 0462 0213 0178- 1632 1574 (0115 i
Poutakandetal(1) Obese Female upd0  Aerobic 0002 0410 0168 0801- 0805 0004 0997 :::
Poutakandetal (2) Obese Female upd0  Resistence 0003 0417 0174 0816- 0821 0006 0995
Haghighietal(1) ~ Overweight Male less40  HIT 0838 0466 0218 -0076 1752 1797 0072 {1
Haghighietal(2) ~ Overweight Male less40 Resisence 1272 0490 0240 0311 2233 2594 (0009 T
Nazarietal Overweight Male less40 Combined 1060 0478 0228 0124 1996 2220 0026
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Figure 2: The forest plot

individuals, and individuals under 40 years old. However, it
showed insignificant changes in women, obese individuals,
and individuals over 40 years old.

As previously mentioned, exercise is a practical
solution for preventing and treating excess weight and
the problems associated with it.?) Among the effects of
exercise, one of the causes is the release of the myokine
irisin and its thermogenic effect. This myokine increases
the expression of UCPI1,B! enabling white adipose
tissue to acquire the characteristics of brown adipose
tissue.’! Brown adipose tissue is metabolically more
active than white fat tissue.’?! Therefore, it can be said
that exercise-induced irisin may have a therapeutic effect
on overweight individuals.(¥

Previous research has been conducted to diagnose the
effects of exercise, and several studies have shown that
long-term exercise has a positive impact. Specifically, in
obese individuals, various types of exercises have been
studied. Endurance and combined exercises in obese
older women, combined and resistance training in obese

International Journal of Preventive Medicine 2024, 15: 10

middle-aged men, endurance and resistance training in
young obese men,”®! and 6-month daily aerobic training in
obese menP* have all been found to increase the amount
of irisin in the blood. Regardless of the intervention
duration, high-intensity = exercises with  supplement
consumption,®! aerobic exercises in obese individuals,*3
resistance exercises in overweight and obese people,™”
and HIIT training in these populations®” have all shown
a significant increase in irisin levels. However, tackwondo
training in obese teenagersi*! and aerobic training in
overweight girlsi*? have shown a decrease in irisin levels.
Additionally, aerobic exercises did not produce significant
changes in obese individuals,*?! resistance exercises
in obese and overweight individuals,**! combined
exercises in obese men.? In any case, the overall effect
of the present meta-analysis was statistically significant,
indicating that exercise increases serum irisin levels, with
SMD = 0.957 (CI: 0.535-1.379), P < 0.005.

There is consistent evidence supporting the positive effect
of HIIT and combined exercises. Qiu et all*l (2015)
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reported that resistance training and HIIT have a greater
effect on increasing irisin in obese and overweight
individuals compared to other types of exercises. Li
et al.®! (2018) found that combined exercises have a greater
impact on increasing irisin in obese and overweight subjects
compared to other types of exercises. Batumi (2020),4”
Rezaeimanesh (2020),% Jafari et al. (2019),*” Tofighi
et al. (2017), and Winn et al. (2017)P° all reported a
significant increase in irisin levels due to HIIT exercises.
However, inconsistent evidence exists regarding the
significant effect of HIIT and combined exercises.
Archundia-Herrera et al™ (2017) reported that HIIT
exercises did not have a significant effect. Bonfante
et al. (2017)?4 and Brinkmann et al. (2020)* found the
effect of combined exercises to be insignificant. Norheim
et al™ (2017) reported a decrease in irisin levels due to
combined exercises.

The effect size of the four different exercise protocols
on serum irisin concentration, as indicated in Table 5,
exhibited significant variations. Notably, the effect size was
higher in men (1.09) compared to women (0.74) based on
the specific exercise protocol used in men. Among women,
only the HIIT protocol resulted in significant changes
in irisin serum concentration. These differences may be
attributed to variations in body composition between men
and women, particularly in terms of fat and lean mass.
Men tend to have higher lean mass while women tend to
have more fat mass.’” Furthermore, gender can influence
the composition of fat tissue and muscle tissue, as well as
impact behavior, lifestyle, and life choices. These factors
can potentially alter biological processes and the effects of
exercise on various biological pathways.*!! Our findings are
consistent with the results obtained by Rezaei Menesh in
2020, Jafari et al. in 2020,*” and Otero et al.”¥ in 2018.

The effect of four different exercise protocols on serum
irisin concentration according to body mass index (BMI)

The results obtained from studying the effect of different
exercise protocols on increasing irisin serum concentration
in obese and overweight individuals [based on Table 5]
showed significant values for the effect size of the four types
of protocols in both the overweight group (BMI below 30)
and the obese group (BMI above 30). These values indicate
the impact of exercise on both groups. The effect size was
larger (1.04) in the group of obese individuals compared
to the group of overweight individuals (0.89). Considering
that plasma irisin levels are significantly higher in obese
patients compared to individuals with normal weight and
the positive correlation between plasma irisin levels and
body weight, BMI, and fat mass,*? the reason for this
difference could be the presence of more adipose tissue in
obese individuals. It has been shown that irisin can also be
secreted from the adipose tissue of rodents.

Analyzing the individual effects of each type of
exercise protocol in each group, it was found that in the
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overweight group, resistance training, HIIT, and aerobics
had a significant effect size, while combined exercises
showed a non-significant effect size. In the obese group,
none of the exercise protocols individually produced
a significant effect size. These findings align with the
research conducted by Otero et al.’¥ in 2018 and Jafari
et al.? in 2020.

Furthermore, it has been reported that irisin is secreted
not only by muscles but also by adipose tissue. It appears
that reducing adipose tissue through HIT can affect irisin
concentration.’¥ In other words, reducing fat tissue,
which is the target tissue of irisin and the source of
its secretion, can modulate its concentration.>¥ Irisin
induces fat browning by up-regulating the expression
of uncoupling protein 1 (UCP1).** It can stimulate
mitochondrial biogenesis by improving the expression of
peroxisome proliferator-activated receptor-alpha (PPARA)
and mitochondrial transcription factor A (TFAM).54 Irisin
has been reported to modulate the function of various
organs, including the heart, skeletal muscles, liver, bones,
brain, adipose tissue, pancreas, ovaries, and kidneys, at
different levels. Irisin not only increases oxidative capacity
but also stimulates muscle hypertrophy by affecting the
Akt/mTOR/p70S6 pathway.[* Although it is released from
various tissues, skeletal muscle accounts for more than
70% of irisin secretion in humans.?3

The effect of four different exercise protocols on serum
irisin concentration according to age

The results obtained from the effects of different exercise
protocols on increasing irisin serum concentration in obese
and overweight individuals showed significant findings. The
total effect size of the four types of protocols in both age
groups, individuals aged 40 and under 40 years and those
aged 40 years and above, demonstrated significant values,
indicating the effectiveness of exercise training in both
age groups. The effect size was found to be higher (1.17)
in the under 40 age group compared to the over 40 age
group (0.43). This difference can be attributed to the decline
in muscle mass associated with aging. In individuals under
40 years of age, higher levels of this muscle-originated
myokine were released, as it is known that regardless of
gender, ethnicity, or other factors, individuals experience
a muscle mass loss of approximately 1 to 2% per year
starting from their fourth decade onwards.?!

Regarding the individual effect size of each protocol in the
under 40 age group, resistance training, HIIT, and aerobic
training protocols, respectively, exhibited significant effect
sizes, while combined exercises did not show a significant
effect size. In the over 40 age group, only combined and
aerobic exercises resulted in a significant effect size,
whereas the effect size associated with resistance training
protocols and HIIT was not statistically significant.
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Conclusions

In fact, the findings of the present study have implications
for various training protocols, different genders, varying
levels of overweight, and different age groups. Among
the four different types of training protocols that can be
selected to design a training program aimed at increasing
the concentration of serum irisin, the HIIT training
protocol demonstrates the most significant impact in
inducing these changes. If individuals fall within the
overweight range as determined by their BMI, HIIT
training can have the most profound effect on increasing
serum irisin levels. However, in obese individuals, no
specific type of training proves superior to other methods.
When considering the gender of the participants engaged
in the exercise program, HIIT appears to have the greatest
influence on increasing serum irisin levels in males, while
no particular exercise type demonstrates superiority over
other methods in females.

Limitations of the study

This study is subject to several limitations that arise from
the stages of data collection through to the presentation
of findings. Firstly, the search was confined to only four
databases (Web of Science, Google Scholar, PubMed, and
Scopus) to manage duplicate data. Secondly, only articles
written in English were considered for evaluation within
these databases. However, no automation tools, such as
Robot Reviewer, were employed for systematic search,
thereby introducing a potential risk of bias.

Another limitation of this systematic review and
meta-analysis pertains to the selected studies. The present
systematic review and meta-analysis have identified
certain constraints associated with the included studies.
The TESTEX scale, which is recommended for evaluating
methodological quality and risk of bias in sports science
research, was employed. However, it was determined that
the included studies were of moderate or good quality.
It is worth noting that the overall quality may have been
diminished due to the inclusion of controlled experimental
studies in this analysis. Therefore, conducting systematic
reviews and meta-analyses with higher quality studies
necessitates the inclusion of randomized controlled
experimental studies.
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