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Objective: The objective of this study is to compare the effects of high-intensity
interval training (HIIT) and moderate-intensity continuous training (MICT) for
improvements in body composition in overweight and obese adults.
Methods: Trials comparing HIIT and MICT in overweight or obese participants
aged 18–45 years were included. Direct measures (e.g. whole-body fat mass) and
indirect measures (e.g. waist circumference) were examined.
Results: From 1,334 articles initially screened, 13 were included. Studies averaged 10 weeks × 3 sessions per week training. Both HIIT and MICT elicited significant (p < 0.05) reductions in whole-body fat mass and waist circumference. There
were no significant differences between HIIT and MICT for any body composition
measure, but HIIT required ~40% less training time commitment. Running training
displayed large effects on whole-body fat mass for both HIIT and MICT (standardized mean difference 0.82 and 0.85, respectively), but cycling training did not
induce fat loss.
Conclusions: Short-term moderate-intensity to high-intensity exercise training
can induce modest body composition improvements in overweight and obese
individuals without accompanying body-weight changes. HIIT and MICT show
similar effectiveness across all body composition measures suggesting that HIIT
may be a time-efficient component of weight management programs.
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Introduction
Obesity, or more specifically the accumulation of excess
body fat, is a significant and rapidly increasing global health
issue. More than 39% of adults were considered overweight
(body mass index [BMI] > 25 kg m 2) and 13% considered
obese (BMI > 30 kg m 2) in 2014, and the prevalence of
overweight and obesity has doubled globally (1,2) since
1980 (1,2). Being overweight or obese is a major risk factor
for cardiovascular and metabolic disorders, in particular,
atherosclerosis, type II diabetes and metabolic syndrome
(3), and increases risk of all-cause mortality (4). In particular, central adiposity, which specifically relates to adipose
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tissue deposited around the trunk and includes the visceral
fat around the central organs, induces a range of negative
adaptations in cardiovascular structure and function, which
magnifies risk of chronic illness and mortality (5–7).
The benefits of physical activity for weight control, reducing central adiposity and managing obesity are well documented (8–12). A key recent finding from a meta-analysis
of 117 studies reveals physical activity to be mildly effective
for reducing total body weight (although less effective than
hypocaloric diet) but has a larger effect in reducing visceral
adiposity (10). However, the optimal ‘dose–response’
characteristics of exercise on body composition are still to
be determined, specifically in relation to regional-specific
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changes in central adiposity and visceral fat levels. Traditional endurance training methods for weight control tended
to focus on longer-duration sessions involving moderateintensity exercise performed continuously without rest,
often termed moderate-intensity continuous training (MICT).
In recent times, high-intensity interval training (HIIT),
referring to alternating short bursts of high-intensity exercise
and recovery periods, has become a popular alternative
primarily because of its time efficiency, because lack of time
is a commonly cited barrier to exercise participation (13).
There is robust and growing evidence that HIIT may elicit
superior benefits than MICT across a range of health
markers in both healthy and chronic illness populations.
Recent meta-analyses have reported that HIIT induces greater
improvements in cardiorespiratory fitness than MICT in
healthy, young to middle-aged adults (14,15) and in patients
with coronary artery disease and cardio-metabolic disorders
(16–18). Separate meta-analyses specifically focusing on
sprint interval training, a lower-volume variant of HIIT,
which involves repeated intervals of very high-intensity with
a maximum duration of 30 s, also report a moderate-to-large
effect on cardiorespiratory fitness in comparison with noexercise healthy control participants (19,20). HIIT also
appears to be superior to MICT for improving markers of
vascular function in patients with cardiovascular or metabolic
disorders (see review (21)), and HIIT is effective for improving
fasting glucose levels and reducing blood pressure in
overweight or obese populations (see review (22)).
Despite clear evidence for the positive adaptations following HIIT compared with MICT with regard to aerobic
fitness and vascular function, it is still unclear which form
of training is most effective for weight control, overall fat
loss or central adiposity. Recent studies have analysed the
comparative effectiveness of HIIT and MICT on body fat loss
in overweight populations with varying findings (23–35),
but a systematic review is yet to be conducted. The aim of
this systematic review and meta-analysis was to compare
the effectiveness of HIIT and MICT on body weight and
body composition outcomes in healthy but overweight or
obese adults. Secondary aims were to examine outcomes
specific to central adiposity and factors in exercise
programming which influence effectiveness on body
composition measures.

Methods
Literature search strategy
The review was conducted in accordance with the Preferred
Reporting Items for Systematic Reviews and Meta-analyses
statement guidelines (36). A systematic search of electronic
databases was conducted up to 1 September 2016,
including MEDLINE, Scopus, Embase, SportDiscus, Web
of Science, CINAHL and Physiotherapy Evidence Database
Obesity Reviews

(PEDro). The search strategy comprised key phrases ‘high
intensity interval’ or ‘high intensity intermittent’ or ‘sprint
interval’ to identify relevant trials. The search strategy was
limited to human subjects and randomized controlled trials
where the option was available. The reference lists of the
included studies were also examined for any new references
not found during the initial electronic search. Two reviewers
independently appraised papers (R. V. and M. W.); a third
reviewer (A. K.) was consulted to resolve disputes. Study
quality was assessed using a modified PEDro score (37)
(Table S1).

Inclusion and exclusion criteria
Type of study
The search included studies involving randomized
controlled trial or matched controlled trial designs, written
in English. Uncontrolled, cross-sectional and animal studies
were excluded from analysis.
Type of participants
The review covered studies that included apparently healthy
overweight or obese individuals with mean age between 18
and 45 years. Overweight was defined as a BMI greater
than 25; obese was defined as BMI greater than 30.
Participants were not diagnosed with any other medical
comorbidities such as coronary artery disease or diabetes.
Type of interventions
Training programs were a minimum duration of 4 weeks.
Participants were allocated to a HIIT group or a matched
comparator group that undertook MICT. HIIT programs
involved interval durations of up to 4 min, with the intensity
classified as being greater than 85% of heart rate maximum
(HRmax) or a surrogate physiological index, namely, 80%
maximal aerobic capacity, or a rating of perceived exertion
of 17 (38). MICT programs included continuous aerobic
exercise of intensity 60–75% of HRmax (or 50–65%
maximal aerobic capacity; 12–15 rating of perceived
exertion). Studies were excluded if training was combined
with other forms of exercise training (e.g. resistance
training), but studies that involved a supplementary
nutritional intervention for both trial groups were included.
Outcome measures
The primary outcomes were commonly assessed direct measures of body composition, including whole-body fat levels,
whole-body lean mass or regional-specific fat measures such
as trunk fat (mass or area) and visceral fat mass (area or
volume). In instances where whole-body fat percentage
was reported, these values were recalculated as whole-body
fat mass (BFkg) using the pre-training and post-training
body mass values. Secondary outcomes were commonly
assessed indirect or surrogate measures of body
© 2017 World Obesity Federation
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composition, which include body mass, BMI and waist
circumference. Whole-body or regional fat mass measures
were drawn from studies that applied hydrostatic weighing,
ultrasound, dual-energy X-ray absorptiometry (DXA), bioelectrical impedance analysis (BIA), computed tomography
(CT) or magnetic resonance imaging (MRI) (39,40).
Measures of body fat drawn from skinfold measures or air
displacement plethysmography (Bod Pod) were not included
because of validity and/or reliability concerns (41–43).

Data synthesis
Two reviewers (M. W. and R. V.) extracted data in duplicate
and cross-checked results. Outcomes for body composition
were extracted and archived in a database for analysis,
including baseline and post-intervention mean ± standard
deviation values, and mean difference (MD) and 95%
confidence intervals were reported. If not reported, the
MD between pre-intervention and post-intervention was
calculated by subtracting baseline from post-intervention
values. Standardized mean difference (SMD) was calculated
as a percentage change from baseline and was applied when
different methods were used to establish the same outcome
measure. If not reported, 95% confidence intervals and
standard deviations for overall treatment effects were
calculated using Review Manager (REVMAN) 5.3 (Nordic
Cochrane, Denmark). Authors of included studies were
contacted for missing values where required.

Statistical analysis
Between-group meta-analyses were completed for continuous data by using the change in the mean and standard
deviation of outcome measures as outlined previously. A
random effects inverse variance analysis was used with the
effects measure of SMD for BFkg, lean mass, trunk fat, body
mass and BMI measures, and MD for waist circumference.
Heterogeneity was quantified using the Cochrane Q test
and Higgins I2. Egger plots were provided to assess the risk
of publication bias. Independent sample t-tests were
conducted to assess differences between HIIT and MICT
interventions in training hours per week during the interventions. Within-group meta-analyses were completed for
continuous data using the baseline and post-intervention
values for each intervention. Random effects inverse variance analysis was also used with the same effects measures
as above. A sub-analysis was also conducted for BFkg and
body mass with studies pooled according to exercise modality (treadmill running vs. cycle ergometer). Level of significance was set at p < 0.05 and 95% confidence intervals.
Magnitude of effect was categorized as large (SMD > 0.8),
medium (SMD 0.5–0.8), small (SMD 0.2–0.5) or trivial
(SMD < 0.2) (44,45). Statistical analysis was conducted
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using SPSS 22.0 (IBM Corp., Armonk, NY, USA), and figures
were produced using REVMAN 5.3.

Results
Studies included in the review
The search strategy identified 4,228 articles from electronic
databases, and one additional record was identified through
other means. Following removal of duplicates, 1,334
articles were initially screened via title and abstract, and
63 were identified as potentially relevant. Full-text examination further excluded 50 studies, leaving 13 studies for
inclusion in this analysis (Fig. 1).
Thirteen studies examined body composition outcomes
in 424 overweight and obese adults (50% male); 216
completed a HIIT intervention (50% male; mean
age = 32.3 years; mean BMI = 29.8), and 208 completed
a MICT intervention (50% male; mean age = 31.5 years;
mean BMI = 29.5). Participant demographics are outlined
in Table 1, and intervention characteristics are outlined in
Table 2. Interventions were conducted for 10.4 ± 3.1 weeks
(range 5–16 weeks), and the mode of exercise was
matched for HIIT and MICT interventions in all studies.
Cycle ergometer was the most common modality (seven
studies (24,25,27,30,32,34,35)), followed by treadmill
running (six studies (23,26,28,29,31,33)).
The HIIT intervention participants trained 3.3 ± 0.7 d per
week, for a total of 95 ± 46 min per week. MICT participants trained 3.7 ± 0.9 d per week, for a total of
158 ± 46 min per week. Duration of training per week
was significantly lower for the HIIT intervention compared
with MICT (p = 0.003). Of the 13 studies, seven applied
protocols matched for workload or energy expenditure.
All data for whole-body fat levels (N = 11 studies) were
drawn from studies applying either DXA (seven studies
(24,25,28,31,32,34,35)) or BIA (four studies (23,26,30,33)).
Six studies reported whole-body lean mass (four studies
using DXA (27,28,34,35) and two studies using BIA
(26,30)), four studies reported trunk fat values (three studies
using DXA (25,27,35) and one using BIA (30)) and one CT
study provided visceral fat as a measure (33).

Within-group effects
Within-group analyses are summarized in Table 3. Forest
plots for BFkg and body mass are shown in Figs 2a and
3a, respectively. Baseline and follow-up values were
unavailable from one study (27) for trunk fat, and one
study (26) for lean mass, which were not included
in the within-group analyses. The magnitude of change
that these studies reported was used in the betweengroup analyses.
Obesity Reviews
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Figure 1 Preferred Reporting Items for Systematic Reviews and Meta-analyses flow diagram for study selection.

Pooled analyses of the individual interventions determined that both HIIT and MICT protocols resulted in
statistically significant reductions in BFkg (SMD: 0.44
and 0.5 for HIIT and MICT, respectively; MD: 1.7 and
2.1 kg for HIIT and MICT, respectively) and waist
circumference (MD: 3 cm for HIIT and MICT each).
There was no significant effect of HIIT or MICT on body
mass (SMD: 0.17 and 0.18 for HIIT and MICT,
respectively; MD: 2 and 1.9 kg for HIIT and MICT,
respectively), lean mass or trunk fat measures. Sub-analysis
of the effect of exercise mode (running or cycling) showed a
large effect following a HIIT and MICT running protocol
for BFkg (SMD: 0.82 and 0.85 for HIIT and MICT,
respectively; MD: 2.6 kg for HIIT and MICT each) and
small effect on body mass (SMD: 0.31 and 0.3 for HIIT
and MICT, respectively) (Table 3). No significant effects
were identified for HIIT or MICT cycle ergometer protocols
on these measures.

Between-group effects
Comparisons of HIIT and MICT interventions revealed no
significant differences in their effects on any measure of
Obesity Reviews

body composition (Table 3). Forest plots for BFkg and body
mass are shown in Figs 2b and 3b, respectively. Sub-analysis
conducted for exercise mode (cycle ergometer or treadmill
running) similarly did not detect any between-group effects.
No heterogeneity was detected in any of these analyses.

Quality assessment
A PEDro (37) assessment determined that the quality of
studies in this analysis was moderate (mean score = 4.6 ± 1.3;
range 2 to 7; Table S1). Common limitations were related to
the allocation of subjects and high dropout rates. All studies
except one (28) (92%) randomly allocated subjects to intervention groups, but only one (24) study (8%) used a
concealed method of allocation. No study blinded subjects
or therapists, but the authors acknowledge the difficulty of
applying this in training studies. However, only three studies (25,26,33) blinded a study assessor, which presents a
limitation due to potential bias. The overall dropout rate
(from N = 10 studies reporting data) was 18.5% (HIIT:
16%, MICT: 20%, p = 0.074; running studies: 23%,
cycling studies: 15%, p = 0.12). Eight studies (62%) lost
more than 15% of participants to follow-up (Table S1);
© 2017 World Obesity Federation
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BIA, bioelectrical impedance analysis; BMI, body mass index; CT, computed tomography; DXA, dual-energy X-ray absorptiometry; F, female; HIIT, high-intensity interval training; M, male; MICT, moderateintensity continuous training; NA, not available.

BIA
DXA
DXA
BIA
DXA
DXA
DXA
DXA
DXA
BIA
DXA
DXA
BIA (BFkg);
CT (visceral)
27.6 ± 1.9
29.0 ± 3.4
28.5 ± 0.6
NA
25.5 ± 2.1
33.3 ± 2.4
NA
34.5 ± 3.2
36.7 ± 1.4
27.7 ± 4.6
28.32 ± 1.96
27.2 ± 1.5
26.0 ± 1.6
84.9 ± 4.5
89.7 ± 15.8
80.7 ± 1.5
89.5 ± 12.3
67.5 ± 7.3
101.1 ± 14.1
85.8 ± 5.5
99.7 ± 10.9
104.1 ± 4.5
77.5 ± 15.8
74.2 ± 9.0
86.5 ± 8.6
64.8 ± 6.1
2015
2015
2014
2014
2016
2015
2010
2016
2008
2015
2012
2015
2015
Ahmadizad
Fisher
Keatingi
Kemmleri
Kongi
Martinsi
Nyboi
Sawyeri
Schjervei
Shepherdi
Sijiei
Simi
Zhangi

10
15
13
33
13
13
8
9
14
46
17
10
12

10 M
15 M
3 M; 10 F
33 M
13 F
4 M; 9 F
8M
5 M; 4 F
3 M; 11 F
15 M; 31 F
17 F
10 M
12 F

25.0
20.0
41.8
43.9
21.5
33.9
37.0
35.6
46.9
42.0
19.8
31.0
21.0

± 1.0
± 1.5
± 2.7
± 5.0
± 4.0
± 7.8
± 3.0
± 8.9
± 2.2
± 11.0
± 1.0
± 8.0
± 1.0

83.9 ± 3.8
94.3 ± 12.1
76.1
91.5 ± 14.0
69.1 ± 9.5
97.5 ± 17.0
96.3 ± 3.8
112.7 ± 26.6
114.0 ± 5.7
78.8 ± 18.3
73.7 ± 7.5
87.4 ± 7.7
66.4 ± 9.3

27.6 ± 1.9
30.0 ± 3.1
28.2 ± 0.5
NA
25.8 ± 2.6
33.2 ± 3.5
NA
37.4 ± 6.2
36.6 ± 1.2
27.7 ± 5.0
27.72 ± 1.88
27.4 ± 1.6
25.8 ± 2.7

10
13
13
32
13
13
9
9
13
44
16
10
12

10 M
13 M
2 M; 10 F
32 M
13 F
5 M; 8 F
9M
4 M; 5 F
3 M; 10 F
15 M; 29 F
16 F
10 M
12 F

25.0
20.0
44.1
42.9
20.5
33.0
31.0
34.8
44.4
43.0
19.3
31.0
20.6

± 1.0
± 1.5
± 1.9
± 5.1
± 1.9
± 9.9
± 2.0
± 7.7
± 2.1
± 11.0
± 0.7
± 8.0
± 1.2

BMI (kg m )
Age (years)
Weight (kg)
Age (years)
Sample size

Gender

HIIT
Year
Study

Table 1

Participant demographics for included studies and outcome measure instruments applied

2

BMI (kg m )

Sample size

Gender

MICT

2

Weight (kg)

Outcome
measure
instrument(s)
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only Fisher (24) and Sawyer (35) applied an intention-totreat analysis to overcome this issue. From four running
studies that provided data (N = 129), 17 participants
(13%) reported an adverse event (eight HIIT participants
and nine MICT participants). Only one cycling study
provided adverse events data, with only one participant
adverse event report provided. No studies reported acute
injuries from either training protocol, with all adverse
events reported as chronic flare-ups or intolerance.

Heterogeneity and publication bias
Moderate heterogeneity was detected in two analyses: the
pooled within-group analysis of HIIT interventions for
changes to BFkg (I2 = 48%) and also the BFkg sub-analysis
for HIIT running protocols (I2 = 69%). This heterogeneity is
due to the strong results of two studies that both applied
running protocols (31,33). Egger plots for all analyses
determined no indication of publication bias.

Discussion
To our knowledge, this is the first review to directly compare HIIT and MICT exercise protocols for changes in body
composition focusing on overweight and obese individuals.
Our results revealed, firstly, short-term aerobic exercise
training of at least moderate-intensity can induce significant
improvements in BFkg and waist circumference, even in the
absence of changes in body weight. Secondly, both HIIT and
MICT appear to be similarly effective on these measures, despite HIIT training requiring ~40% less time commitment.
Thirdly, training programs that involve running appear
especially effective for inducing changes in these body composition measures, while cycling programs are not effective.
Each of these findings has major implications for optimizing
weight management interventions.
The primary finding is ~10 weeks of high-intensity or
moderate-intensity exercise training can reduce BFkg by
~2 kg and waist circumference by ~3 cm in the absence of
body mass changes. These values indicate a modest improvement in body composition from short-term exercise
training, with body fat mass decreasing by ~6% from initial
levels. It should be noted, however, that the magnitude of
these changes is within the error for repeated measurement
of whole-body fat levels drawn from DXA and BIA if test
conditions have not been well-controlled across sessions
(46–49), and for waist circumference (50) drawn from overweight or obese populations, so caution must be applied
when interpreting this finding.
Exercise has consistently been reported to be relatively
ineffective for managing overweight or obesity when not
combined with a dietary intervention, based primarily on
studies that only analysed body mass or BMI (8,51). While
the evidence we present is not definitive, it does add to other
Obesity Reviews
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12

12

8

12

10

12

12

Kong

Martins

Nybo

Sawyer

Schjerve

Shepherd

Sijie

Sim

Running

Cycle

Running

Cycle

Running

Cycle

Running

Cycle

Cycle

Running

Cycle

Cycle

Mean
SD

3.3
0.7

4

95.2
46.3

160

112.5

3

15 s 170% VO2max: 60 s 32%
VO2max

4 × 4 min 85–95% HRmax: 3 min
50–60% HRmax; 7-min rest

135

5

5 × 3 min 85% VO2max: 3 min
50% VO2max

75
65.1

3

87

40

60

80

212

66

60

85.5

Exercise time
per week (min)

3

4 × 4 min 85–95% HRmax: 3-min
rest 50–60% HRmax
15–60 s >90% HRmax

3

2

5 × 2 min >95% HRmax

10 × 1 min 90–95% HRmax

3

4

85–90% HRmax

8-s sprint: 12-s rest for 20 min

4

3

30–45 s 120% VO2max: 120–
180 s 30 W

92–110% IAT-HR 90 s 12 min: 1to 3-min rest

3

3

Frequency
(days/week)

85% max AP

90% VO2max

Exercise intensity
(% max)
(interval : rest)

HIIT

Attendance = 83%;
Dropouts = 4 (9%);
Adverse NR
Attendance NR;
Dropouts = 3 (18%);
Adverse = 0
Attendance = 98%;
Dropouts = 0;
Adverse NR
Attendance = 94%
Dropouts = 2 (17%);
Adverse = 0

Attendance NR;
Dropouts = 2 (13%);
Adverse NR
Attendance = 96%;
Dropouts = 2 (15%);
Adverse = 0
Attendance = 83%;
Dropouts = 7 (18%);
Adverse = 3 (9%)
Attendance = 100%;
Dropouts = 2 (13%);
Adverse NR
Attendance = 100%;
Dropouts = 3 (19%);
Adverse NR
Attendance = 67%;
Dropouts NR;
Adverse = 5 (63%)
Attendance = 100%;
Dropouts = 4 (18%);
Adverse NR
NR

NR

Attendance rate,
dropouts and adverse
events

Mean
SD

60–70%
VO2max

60%
VO2max

50%
VO2max

50–60%
HRmax
70%
HRmax

70–75%
HRmax

80%
HRmax

70%
HRmax

60%
VO2max

70–82.5%
IAT-HR

50–65%
VO2max

50–60%
VO2max
55–65%
VO2max

Exercise
intensity
(% max)

3.7
0.9

4

3

5

5

3

3

2.5

158.3
43.0

132

112.5

200

180

141

120

150

96

160

4

3

228

126

3

4

262.5

150

Exercise
time per
week
(min)

5

3

Frequency
(days/week)

MICT

Attendance = 61%;
Dropouts = 8 (9%);
Adverse NR
Attendance = NR;
Dropouts = 4 (25%);
Adverse = 0
Attendance = 97%;
Dropouts = 0;
Adverse NR
Attendance = 90%
Dropouts = 3 (25%);
Adverse = 3 (25%)

Attendance NR;
Dropouts = 3 (23%);
Adverse NR
Attendance = 92%;
Dropouts = 2 (15%);
Adverse = 1 (8%)
Attendance = 82%;
Dropouts = 9 (21%);
Adverse = 4 (13%)
Attendance NR;
Dropouts = 3 (19%);
Adverse NR
Attendance = 100%;
Dropouts = 1 (7%);
Adverse NR
Attendance = 83%;
Dropouts NR;
Adverse = 2 (22%)
Attendance = 100%;
Dropouts = 2 (18%);
Adverse NR
NR

NR

Attendance rate, dropouts
(%) and adverse events

AP, aerobic power; APMHR, age-predicated maximum heart rate; HIIT, high-intensity interval training; HRmax, heart rate maximum; IAT-HR, individual aerobic threshold heart rate; MICT, moderate-intensity continuous training; NR, not reported; VO2max, maximal aerobic capacity; W, watts.

10.4
3.1

16

Kemmler

Mean
SD

12

Keating

12

6

Fisher

Running

Exercise
modality

Exercise for improving body composition M. Wewege et al.

Zhang

6

Duration
(weeks)

Program characteristics for HIIT and MICT interventions

Ahmadizad

Study

Table 2

6
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Summary of meta-analyses

Outcome (sub-group)

Within-group effects
Studies
(n)

BFkg
(mode = run)
(mode = cycle)
Trunk fat no.
Lean mass no.
Mass
(mode = run)
(mode = cycle)
Waist circumference
BMI

11
5
6
4
6
13
6
7
5
9

HIIT

Between-group effects
MICT

Heterogeneity

n

SMD

p value

n

SMD

p value

SMD

180
80
100
69
118
210
94
116
83
143

0.44
0.82
0.17
0.19
0.07
0.17
0.31
0.06
3.07*
0.22

0.005 &
0.01 &
0.23
0.31
0.63
0.09
0.04
0.66
0.03
0.06

178
79
99
71
120
205
92
113
80
140

0.5
0.85
0.23
0.14
0.06
0.18
0.3
0.08
3.04*
0.32

0.0005
0.001
0.10
0.43
0.7
0.08
0.04
0.54
0.006
0.02

0.03
0.04
0.09
0.10
0.16
0.09
0.10
0.09
0.05*
0.09

95% CI

p value

0.18,
0.36,
0.19,
0.49,
0.23,
0.10,
0.19,
0.19,
1.09,
0.15,

0.79
0.78
0.55
0.60
0.42
0.36
0.50
0.52
0.93
0.46

0.24
0.27
0.30
0.28
0.55
0.28
0.39
0.37
1.00
0.32

2

I

0%
0%
0%
13%
49%
0%
0%
7%
0%
0%

p value
0.97
0.64
0.99
0.33
0.08
0.55
0.51
0.38
0.78
0.57

Bold indicates significant change (p < 0.05); * indicates mean difference instead of standardized mean difference; # indicates data missing from one
study, not included in within-group analysis; & indicates significant heterogeneity.
For between-group effects, a positive SMD value indicates greater magnitude of change for the MICT groups compared with HIIT, except for lean mass
where the positive SMD indicates greater magnitude of change that was recorded for HIIT.
BFkg, body fat mass (kg); CI, confidence intervals; HIIT, high-intensity interval training; MICT, moderate-intensity continuous training; NA, not available;
SMD, standardized mean difference.

recently published evidence (analysing studies that applied
CT and MRI) that exercise could have utility for fat loss,
particularly visceral fat, even if weight loss is not observed.
A recent meta-analysis of 117 studies (N = 4,815 participants) (10) reported that, while caloric restriction is more
effective than exercise for weight loss, exercise is more effective for decreasing visceral fat stores, and using correlation
analysis noted that in the absence of weight loss exercise
training still induces ~6% drop in visceral fat. Similarly, a
separate meta-analysis of 29 aerobic training studies (ranging from 4 to 52 weeks and involving moderate-intensity
to high-intensity exercise training) reported aerobic exercise
was effective (effect size 0.33) for lowering visceral fat
compared with control groups (52). As such, our findings
support the growing view that weight management programming for overweight or obese individuals cannot focus
primarily on measures of body weight or BMI and needs to
expand to include direct measures of body fat levels (or, at
the least, the indirect measure of waist circumference) to
give a broader indication in the change to the individual’s
overall risk profile (53).
There was insufficient evidence from studies providing direct measurement of trunk fat or visceral fat from CT/MRI
to support the data from the indirect measure of central
adiposity (waist circumference). All four studies reporting
trunk fat were drawn from DXA or BIA, and no exerciseinduced effect was seen. To date, only one study has compared the effect of HIIT and MICT on visceral fat using a
‘gold-standard’ instrument for measurement non-invasively
(CT or MRI) (39). This study (33) using CT scanning found
a significant decrease (19.5%) in abdominal visceral fat area
following 12 weeks of HIIT treadmill running, but no significant decrease in the MICT group (11.1%). Visceral fat
© 2017 World Obesity Federation

deposits may have more impact on health than simply excess
total fat accumulation (5,7,53), and visceral fat accumulation is independently associated with health issues such as
hypertension and insulin resistance (54,55). Furthermore,
aerobic exercise appears to be a key factor in reducing visceral adiposity compared with diet, with significant
reductions occurring without changes to overall body mass
(10,52). It is plausible that regional and whole-body fat reduction may occur differently between HIIT and MICT exercise regimes, primarily because of mechanistic factors related
to mitochondrial adaptations (56). A greater effect from
HIIT on visceral fat adiposity has been reported in women
with type II diabetes (57). Future studies should endeavour
to include visceral adipose measures using CT and MRI.
The second key finding from this meta-analysis was that
HIIT and MICT induced similar magnitude of changes in
BFkg and waist circumference. Considering HIIT involved
~40% less time commitment than MICT in the studies we
analysed, and also demonstrated a comparable dropout
rate, HIIT may be a time-efficient and sustainable strategy
to induce modest improvements to body composition. Lack
of time is reported to be a strong barrier for many people to
undertake physical activity (13,58), so an intensive exercise
program with less time commitment may provide a suitable
option for individuals trying to improve their body composition. In addition, there is some preliminary evidence that
participants report HIIT to be at least as enjoyable as
MICT, if not more so (58,59), and preliminary data from
application of HIIT in higher-risk populations such as
patients with coronary artery disease do not show an
increased risk of adverse events occurring (59). In combination with the lower time commitment to training, these
points suggest that HIIT may have utility as a sustainable,
Obesity Reviews

8

Exercise for improving body composition M. Wewege et al.

obesity reviews

Figure 2 (a) Forest plot for within-group effects of HIIT and MICT interventions on body fat (kg) and (b) forest plot for between-group effects of HIIT and
MICT interventions on body fat (kg). CI, confidence interval; HIIT, high-intensity interval training; MICT, moderate-intensity continuous training; SD, standard deviation. [Colour figure can be viewed at wileyonlinelibrary.com]

long-term intervention for many overweight or obese
individuals. More long-term and ‘real-world’ studies are
required in this area (60), and it is important to note that
HIIT and MICT can play complementary roles in exercise
prescription for managing obesity and even in combination
with resistance training (52).
It is interesting to note the third finding that changes in
body composition is influenced by the choice of exercise
modality. Our results showed that treadmill running in
Obesity Reviews

either HIIT or MICT resulted in significant decreases in
BFkg and even body mass. The magnitude of the effect on
BFkg was observed to be large (SMD 0.82 for HIIT;
0.85 for MICT), equating to 2.6 kg of fat loss in each
group, or ~10% drop in the BFkg from baseline levels. In
contrast, cycle training did not significantly affect any
measure of body composition. The underlying physiological
basis for these differences is unclear and presents a novel
area for research. There are a number of physiological
© 2017 World Obesity Federation
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Figure 3 (a) Forest plot for within-group effects of HIIT and MICT interventions on body mass and (b) forest plot for between-group effects of HIIT and
MICT interventions on body mass. CI, confidence interval; HIIT, high-intensity interval training; MICT, moderate-intensity continuous training; SD, standard
deviation. [Colour figure can be viewed at wileyonlinelibrary.com]

differences between running and cycling that could plausibly at least partially explain the finding. These include more
muscle mass recruitment during running for any given
sub-maximal workload relative to maximal capacity (e.g.
%HRmax), leading presumably to greater energy
© 2017 World Obesity Federation

expenditure (61) although this is not yet clear (62). However, the suitability of applying running training for obese
individuals needs clarification. The running and cycling
studies showed comparable dropout rates (23% and 15%,
respectively), and while running studies constituted a
Obesity Reviews
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considerable rate of reported adverse events (13% across
four studies that reported this measure), the lack of reported
adverse events data from cycling studies (N = 1) does not allow for any meaningful comparison of relative safety profile
at this stage. Therefore, a determination about the overall
safety and sustainability of running protocols applied in
overweight or obese individuals is limited. Future training
studies should endeavour to adequately report adverse
events, especially those that relate directly to the
intervention.

Strengths and limitations
The quality of included studies and the small pooled sample
size (total of 424 adults) present limitations for this analysis,
with studies ranging from 17 to 90 participants. As
determined in the PEDro assessment, the included studies
generally were limited by the lack of assessor blinding and
high dropout rates that were not accounted for with
intention-to-treat analyses. Inadequate reporting of session
attendance, program adherence and adverse events can also
be added to the key areas for improvement in overall study
quality for the future.
The generalizability of the findings are limited by the
relatively modest magnitude of change in whole-body fat
levels (~2 kg) and waist circumference (~3 cm) drawn from
relatively short-term training studies (~10 weeks), which are
within the error of measurement for the instruments applied
(47,48,50). In addition, the evidence of change in central
adiposity is largely limited to an indirect measure (waist
circumference) because of insufficient number of studies
applying gold-standard instruments (CT and MRI) for
assessing regional-specific changes in trunk fat or visceral
fat. Therefore, while we report statistically significant
reductions in body fat and waist circumference from shortterm HIIT and MICT, these findings can only provide
limited guidance towards clinical relevance at this stage.
More long-term studies assessing direct measures of body
fat using well-validated instruments are required to clearly
deduce the effect of exercise on whole-body and regionalspecific body fat changes.

Conclusions and practical implications
Short-term HIIT and MICT exercise both elicit modest improvements, and of similar magnitude, in body fat levels
and waist circumference in overweight and obese adults.
Considering HIIT shows similar efficacy to MICT, but with
~40% less time commitment each week, HIIT can be considered a time-efficient alternative for managing overweight
and obese individuals. Future studies need to analyse the
effectiveness of HIIT and MICT on visceral adiposity,
considering the health implications of central fat deposition.
Obesity Reviews
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