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Abstract
Introduction. The incremental shuttle walking test (ISWT) has been widely used in different health conditions. Because of the 
learning effect, the test should be performed at least twice. However, there is no formal recommendation or consensus on the 
rest interval that should be used between the tests. Therefore, the aim of this study was to systematically review the most 
common rest intervals applied for ISWT in adult and elderly individuals with different health conditions.
Methods. We performed a systematic review based on the PRISMA protocol, registered in PROSPERO. Searches were con-
ducted in 8 electronic databases (MEDLINE via PubMed and OvidSP, PEDro, LILACS, SciELO, Cochrane, CINAHL, Web of Sci-
ence, and Scopus) by using specific terms.
Results. We initially found 1538 references, of which 75 met the inclusion criteria. Numerous studies did not report the rest 
interval between the tests and therefore could not be included in the review. Of the 75 studies, 41 evaluated individuals with 
respiratory dysfunctions, mainly chronic obstructive pulmonary disease. Most of them (n = 57) used a 30-minute interval, fol-
lowed by a 20-minute interval (n = 6) and a 15-minute interval (n = 4).
Conclusions. This systematic review demonstrates that many studies did not point out the rest interval for ISWT. Although 
there was a predominance of a 30-minute interval between the tests, future research is needed to understand the implications 
of the resting interval on ISWT outcomes.
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Introduction

The cardiopulmonary exercise test (CPET) is considered 
the gold standard for the evaluation of exercise capacity. 
However, its use is limited, since it needs time, high-cost 
equipment, and a trained team [1]. Alternatively, field tests, 
such as the incremental shuttle walking test (ISWT), have 
been extensively applied in different populations [2–6].

ISWT is a symptom-limited incremental test used to as-
sess functional capacity. It has the advantage of a gradual 
increase of the intensity through an external velocity control 
and the imposition of a progressive effort [7, 8]. The gradual 
increase in velocity ensures a quantitatively similar cardio-
respiratory stress to all individuals [8]. Furthermore, ISWT 
provides a more significant cardiovascular load in compar-
ison with other walking tests with submaximal characteris-
tics [8–10].

The proper use of measurement instruments in clinical 
practice depends on the degree to which they produce ac-
curate results of the phenomena under investigation [11]. In 
this context, standardized assessment methods have been 
shown to be an important strategy to improve measurement 
accuracy [12]. Considering the standardization for the appli-
cation of ISWT, the European Respiratory Society and the 

American Thoracic Society recommend that at least 2 tests 
should be performed at first exposure owing to the occurrence 
of a significant learning effect for the first 2 ISWTs [13].

Despite the recommendation concerning the number of 
tests, to the best of our knowledge, there are no guidelines 
regarding the most appropriate rest interval between 2 ISWTs. 
The American Thoracic Society recommends a 60-minute 
interval between two 6-minute walking tests (6MWT) [14]. 
As there are more physiological response similarities between 
ISWT and CPET [15–17], we would at least expect a rest 
interval similar to the one recommended for 6MWT.

In this context, the aim of this study was to systematically 
review the most common rest interval used for ISWT in adult 
and elderly individuals with different health conditions.

Subjects and methods

Study design

We performed a systematic review in accordance with 
the Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) protocol [18], which was registered 
in the International Prospective Register of Systematic Re-
views (PROSPERO) (ID: CRD42018109387).
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Records identified through database searching (n = 1534)

CINAHL (n = 152)
Cochrane (n = 186)

LILACS (n = 38)
MEDLINE via OvidSP (n = 224)
MEDLINE via PubMed (n = 243)

PEDro (n = 41)
SciELO (n = 27)

Scopus (n = 304)
Web of Science (n = 319)
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Additional records identified through 
other sources

(n = 4)

Records after duplicates removed
(n = 600)

Records screened for title 
and abstract (n = 600)

Records excluded
(n = 253)

Full-text articles assessed 
for eligibility

(n = 347)

Full-text articles excluded (n = 272)

Did not use ISWT (n = 3)
Abstracts published in scientific events (n = 40)

Animal research (n = 9)
Studies with children or adolescents (n = 3)

Other language (n = 1) 
Only one ISWT performed (n = 11)

Did not report the rest interval between tests (n = 201)
Full text not available (n = 4)

Studies included in the study
(n = 75)

Eligibility criteria

Randomized clinical trials, experimental and observational 
studies published in English, Portuguese, or Spanish in which 
ISWT was conducted at least twice in individuals above 18 
years old with different health conditions were included in 
the review. Studies in which the rest interval between tests 
was not reported, as well as reviews, short communications, 
letters, case studies, guidelines, theses, abstracts published 
in scientific events, and studies with unavailable full texts 
were not included.

Outcomes

The outcome of this review was the rest interval between 
ISWTs used in different populations.

Search strategies and information sources

The search was performed in 8 databases (MEDLINE via 
PubMed and OvidSP, PEDro, LILACS, SciELO, Cochrane, 
CINAHL, Web of Science, and Scopus) by 2 independent 
examiners between September and October 2017 with the 
following descriptors: ISWT, incremental shuttle walking test, 
and incremental shuttle walk test. The following search strat-
egy was used for MEDLINE via PubMed: ((ISWT [Title/Ab-
stract]) OR “incremental shuttle walking test” [Title/Abstract] 

OR “incremental shuttle walk test” [Title/Abstract]). The ref-
erences of the articles included in this study were also re-
vised. Besides, corresponding authors were contacted when 
we were not able to access their full-text studies.

Study selection and data extraction

Two reviewers independently selected the studies through 
the assessment of the title and abstract. In cases of disagree-
ment, a third researcher participated in the evaluation. The 
full text of an article was retrieved when it was considered 
potentially eligible.

Two reviewers independently extracted the data regard-
ing the participants’ characteristics (health condition and 
severity, sex, and age) and ISWT (number of tests performed 
and the rest interval) through a standardized form. If any di-
vergences emerged, a third evaluator was consulted.

The results of the systematic review were presented in 
a narrative form for each health condition (respiratory, car-
diovascular, other types of dysfunctions, and without dys-
functions).

Results

The search methodology used to identify relevant stud-
ies is summarized in Figure 1. Of 1538 references screened, 
938 were duplicates and 253 were excluded after title and 

Figure 1. PRISMA flow chart of the search and selection of studies

ISWT – incremental shuttle walking test
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abstract review. Thus, 347 full-text articles were assessed 
for eligibility; out of these, 272 were excluded for not meet-
ing the eligibility criteria. Additionally, it was not possible to 
access the full version of 4 studies, even after contacting the 
authors. Therefore, 75 studies were deemed eligible for in-
clusion in this review.

Of the 75 articles included in the review, 41 evaluated in-
dividuals with respiratory dysfunctions [4, 10, 19–57], 10 pre-
sented patients with cardiovascular dysfunctions [3, 58–66], 
9 reported subjects with other health conditions [5, 67–74], 
such as metabolic and musculoskeletal diseases, and 15 in-
volved healthy participants [2, 75–88].

Regarding the number of ISWTs performed, 70 papers 
(93.33%) referred to 2 tests and 5 (6.67%) to 3 tests. In most 
studies (n = 57), a 30-minute interval was applied, regardless 
of the study design. The other resting intervals used were: 
15-minute interval (n = 4), 20-minute interval (n = 6), 
20–30-minute interval (n = 3), 45-minute interval (n = 1), 
60-minute interval (n = 2), and 240-minute interval (n = 1). 
Moreover, 1 study involved the time needed for the heart 
rate to return to baseline to determine the interval between 
the tests [32].

A more detailed description of the main characteristics 
of the studies included in the review for each of the health 
conditions can be found in the supplementary material.

ISWT in individuals with respiratory dysfunctions

We identified 41 studies in individuals with respiratory 
dysfunctions. Most of them (n = 32) assessed patients with 
chronic obstructive pulmonary disease [4, 10, 19, 22, 23, 
26, 28–32, 34, 36, 39–57]. Other conditions evaluated were 
bronchiectasis (n = 4) [21, 35, 37, 38], idiopathic pulmonary 
fibrosis (n = 1) [33], obstructive sleep apnoea syndrome 
(n = 1) [20], lung cancer (n = 1) [27], alpha-1-antitrypsin 
deficiency and macroscopic emphysema (n = 1) [24], and 
chronic airflow limitation in an elderly (n = 1) [25]. The studies 
involved subjects of both sexes, with an age range of 18–76 
(IQR: 70–89) years.

ISWT was conducted twice in all studies. As presented 
in Figure 2, most of them (n = 30) used a 30-minute rest in-

terval [4, 19, 21, 24, 25, 28–30, 33, 34, 36–45, 47–49, 51–57]. 
Moreover, 4 studies used a 15-minute interval [20, 22, 23, 
27], 2 used a 20-minute interval [26, 46], 3 used an interval 
of 20–30 minutes [10, 31, 50], 1 used a 60-minute interval [35], 
and 1 study used the time needed for the heart rate to return 
to baseline [32].

ISWT in individuals with cardiovascular dysfunctions

We found 10 studies that assessed functional capacity 
through ISWT in individuals with different cardiovascular dys-
functions, mainly coronary artery disease (n = 4) [58, 59, 
62, 65]. Other conditions included acute myocardial infarc-
tion [64], myocardial revascularization [60], and systemic 
arterial hypertension [3], among others. Individuals of both 
sexes aged 54 ± 8 to 68 ± 10 years were investigated.

Of these 10 studies, 8 performed ISWT twice [3, 58, 59, 
61–65] and the remaining 2 conducted 3 tests [60, 66]. The 
most frequent rest interval was 30 minutes (n = 8) [3, 58, 59, 
61–65]. Moreover, 1 study used a 20-minute interval [66] 
and 1 applied a 45-minute interval between the tests [60] 
(Figure 2).

ISWT in individuals with other health conditions

In 9 studies, ISWT was used to evaluate individuals with 
health conditions other than respiratory and cardiovascular 
dysfunctions. The investigated conditions included frail el-
derly [5, 67], obesity [68–70], metabolic syndrome [71, 72], 
intellectual disability [73], and intra-abdominal surgery [74]. 
The studies were performed with patients of both sexes, with 
age varying from 31 ± 7 to 79 (IQR: 53–90) years.

ISWT was conducted twice in all 9 studies. Seven studies 
used a 30-minute interval [5, 67–72], 1 used a 60-minute inter-
val [73], and another 1 used a 240-minute interval between 
the tests [74] (Figure 2).

ISWT in apparently healthy individuals

We identified 15 studies that reported ISWT use in appar-
ently healthy individuals. They were conducted with subjects 
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of both sexes, with a considerable variation of age (18–83 
years).

In 12 of them, ISWT was performed twice [2, 29, 75, 77–79, 
83–88] and in the remaining 3 the test was conducted 3 times 
[76, 80, 81]. Moreover, most studies (n = 12) used a 30-minute 
interval between the tests [2, 29, 75, 77–79, 83–88] and 3 ap-
plied a 20-minute interval [76, 80, 81] (Figure 2).

Discussion

The main finding of this review was that most studies 
assessing ISWT performed 2 tests with a 30-minute rest 
interval, independently of the health condition investigated. 
As highlighted before, there is no official recommendation 
for this aspect for ISWT. Only 1 study verified whether 30 min-
utes between 2 ISWTs would be sufficient for the return of 
cardiovascular variables, as well as would affect test perfor-
mance [86]. This study was conducted with 334 apparently 
healthy individuals of both sexes aged 18–53 years. It was 
demonstrated that, regardless of age, the 30-minute inter-
val was adequate for blood pressure recovery and did not 
affect the test performance. However, this interval was not 
enough for the heart rate and the double product to return 
to their baseline values. Furthermore, it must be considered 
that this study assessed healthy subjects, and we hypothe-
size that these variables could demand a longer time to re-
turn to baseline among individuals with cardiorespiratory or 
other dysfunctions.

In this way, a 30-minute rest period between ISWTs must 
be applied with caution, depending on the outcome variable 
and population under investigation. Therefore, to avoid ISWT 
inaccuracy, further studies are needed to support the most 
appropriate rest interval choice in different populations.

Besides, several studies identified in this review did not 
report the number of tests performed or the rest interval be-
tween ISWTs; therefore, they could not be included. Stan-
dardization in the use of a measurement instrument is of 
considerable importance to ensure its accuracy [12]. That 
being said, the impact of the rest interval between ISWTs on 
the outcomes should always be considered and presented 
in the methodological aspects of studies involving this test.

Limitations

The review has some limitations, such as (1) the impos-
sibility to find full texts for all studies, even after contacting 
the authors; and (2) lack of the bias risk assessment for the 
included studies. However, the focus of this review was to 
establish which rest interval was most commonly applied 
for ISWT, regardless of the risk of study bias. In addition, 
we observed that the 30-minute interval was used in most 
studies, irrespective of the study design, from randomized 
clinical trials to cross-sectional studies.

Application to practice

CPET is considered the gold standard for functional ca-
pacity assessment. However, given its high cost and the need 
for trained personnel to perform it, field tests have been widely 
used as an alternative form of evaluation. In this context, ISWT 
imposes greater cardiovascular stress compared with other 
walking tests with submaximal characteristics, and its find-
ings are highly correlated with those obtained by using CPET. 
Achieving accurate results through health outcome measures, 
including ISWT, depends on the standardization of how they 
are applied. In this sense, some guidelines recommend per-

forming at least 2 tests owing to the learning effect. However, 
there are no recommendations regarding the rest interval 
for ISWT. In the present review, we found that the 30-minute 
interval was the most frequent, regardless of the health con-
dition assessed. Only 1 study investigated the influence of 
this interval on the outcomes obtained in ISWT, and it was 
observed that 30 minutes were not enough for all cardiovas-
cular variables to return to baseline values in healthy individu-
als. We hypothesized that these variables could require an 
even longer time to return to baseline among subjects af-
fected by health disorders, especially those with cardiorespi-
ratory dysfunctions. Thus, additional consideration should be 
given to rest interval selection, and further studies are needed 
to investigate this aspect so as not to compromise the ac-
curacy of the test.

Conclusions

This systematic review demonstrates that although a large 
number of studies did not point out an important character-
istic for ISWT application, in those papers that reported this 
information, there was a predominance of using a 30-minute 
interval between tests.

The absence of formal recommendations concerning 
the rest interval in ISWT, as well as scarce investigation of the 
influence of this interval on the outcomes obtained in the 
test make it important to expand the discussion on the topic 
and to carry out further research.
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Supplementary material

Table 1. Characteristics of the study, population, and ISWT in papers concerning respiratory dysfunctions

Characteristics of the study Characteristics of the population ISWT characteristics

Author (year) Design Health condition, severity
n (total and by sex 

and/or group)
Age

Number  
of tests

Interval

Alison et al. 
(2016) [19]

RCT protocol COPD
Moderate to severe

110 – 2 30 min

Billings et al. 
(2013) [20]

Cross-sectional 
study

Obstructive sleep apnoea 
syndrome: excessive  

sleepiness during the day  
and ODI  10 hours or AHI  

 15 hours

37
M: 29; F: 8

52.4 ± 4.5 years 2 15 min

De Camargo  
et al. (2014) [21]

Cross-sectional 
study

Non-cystic fibrosis  
bronchiectasis

FEV1: 53 (49, 58)%  
of predicted

75
M: 26; F: 49

45 (19–81) years 2 30 min

Dias et al.  
(2013) [22]

RCT COPD
FEV1: 55.14 ± 24.8%  

to 60 ± 20.1% of predicted

23
M: 8; F: 15

64 ± 5.8 to 66.5 ±  
5.8 years

2 15 min

Dias et al.  
(2014) [23]

Cross-sectional 
study

COPD
FEV1: 57.1 ± 20.9%  

of predicted

20
M: 13; F: 7

65.9 ± 5.4 years 2 15 min

Dowson et al. 
(2001) [24]

Cross-sectional 
study

Alpha-1-antitrypsin  
deficiency and macroscopic 

emphysema

29
M: 19; F: 10

52 (46, 60) years 2 30 min

Dyer et al.  
(2002) [25]

Cross-sectional 
study

Elderly with chronic  
airflow limitation

82
IG: 50; CG: 32
M: 36; F: 46

IG: 76.1 (70, 89) years
CG: 75.8 (70, 85) years

2 30 min

Garrod et al. 
(2004) [26]

Retrospective  
observational  

study

COPD
FEV1: 42.2 ± 13.2% to  

51.3 ± 21.2% of predicted

91 72 (46–89) years 2 20 min

Granger et al. 
(2015) [27]

Methodological  
study

Lung cancer
Stage I–IV

20
M: 8; F: 12

66.1 ± 6.5 years 2 15 min

Harrison et al. 
(2012) [28]

Non-randomized  
clinical trial

COPD
GOLD II

518
M: 298; F: 220

Not reported 2 30 min

Harrison et al. 
(2013) [29]

Methodological  
study

COPD
FEV1: 60.9 ± 19.3%  

of predicted

57
M: 30; F: 27

70.5 ± 9.3 years 2 30 min

Hill et al.  
(2012) [30]

Cross-sectional 
study

COPD
FEV1: 48.5 ± 13%  

of predicted

22
M: 14; F: 8

66 ± 8 years 2 30 min

Hill et al.  
(2012) [31]

Cross-sectional 
study

COPD
FEV1: 50 ± 14 of predicted

24
M: 15; F: 9

66.5 ± 7.7 years 2 20–30 min

Hill et al.  
(2012) [10]

Cross-sectional 
study

COPD
FEV1: 50 ± 16% of predicted

26
M: 16; F: 10

66 ± 7 years 2 20–30 min

Hodonská et al. 
(2016) [32]

Cross-sectional 
study

COPD
FEV1: 46.5 ± 14.3%  

of predicted

34
IG: 17; CG: 17
M: 11; F: 23

IG: 65.5 ± 7.3 years
CG: 62.6 ± 2 years

2 HR return  
to baseline

Johnson-War-
rington et al. 
(2015) [33]

Cross-sectional 
study

Idiopathic pulmonary  
fibrosis

43
M: 24; F: 19

72.17 ± 10.54 years 2 30 min

Jones et al. 
(2013) [34]

Cross-sectional 
study

COPD 475
M: 262; F: 213

69 ± 10 years 2 30 min
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José and Dal 
Corso (2016) [35]

RCT protocol Bronchiectasis 48 > 18 years 2 1 hour

Kaneko et al. 
(2008) [36]

Cross-sectional 
study

COPD
FEV1: 42.5 ± 15.9%  

of predicted

30
COPD: 15; CG: 15

M: 30; F: 0

COPD: 71.9 ± 7.3 years
CG: 71.9 ± 5.2 years

2 30 min

Lee et al.  
(2010) [37]

RCT protocol Non-cystic fibrosis  
bronchiectasis

64 > 18 years 2 30 min

Lee et al.  
(2015) [38]

Cross-sectional 
study

Bronchiectasis
GOLD I–II

85
M: 24; F: 61

63 ± 13 to 65 ±  
12 years

2 30 min

Leung et al. 
(2013) [39]

RCT COPD 57
M: 34; F: 23

73 ± 8 to 75 ± 8 years 2 30 min

Lewko et al. 
(2007) [40]

Cross-sectional 
study

COPD
FEV1: 48.6% of predicted

50
M: 31; F: 19

67 ± 10.5 years 2 30 min

Luxton et al. 
(2008) [41]

Cross-sectional 
study

COPD
FEV1: 52 ± 20% of predicted

22
M: 11; F: 11

65 ± 9 years 2 30 min

Mador and Modi 
(2016) [42]

Cross-sectional 
study

COPD
FEV1: 44.5 ± 20.2%  

of predicted

15
M: 15; F: 0

69.6 ± 8.9 years 2 30 min

McKeough et al. 
(2018) [4]

RCT COPD
FEV1: 47 ± 17% of predicted

87
M: 50; F: 37

70 ± 7 years 2 30 min

McNamara et al. 
(2013) [43]

RCT COPD
FEV1: 55 ± 20% to 62 ± 15% 

of predicted

53
M: 22; F: 31

70 ± 9 to 73 ± 7 years 2 30 min

Ngai et al.  
(2017) [44]

RCT COPD
FEV1: 50 ± 21% of predicted

21
M: 11; F: 10

70 ± 6 years 2 30 min

Ngai et al.  
(2017) [45]

Cross-sectional 
study

COPD
FEV1: 54 ± 24% of predicted

22
M: 11; F: 11

71 ± 6 years 2 30 min

Nikoletou  
et al. (2016) [46]

RCT COPD
FEV1: 36.9 ± 15.8% to  

37.6 ± 12.8% of predicted

41
M: 24; F: 17

70.1 ± 8.4 to 71.1 ±  
9.6 years

2 20 min

De Oliveira  
et al. (2014) [47]

Cross-sectional 
study

COPD
FEV1: 38 (31, 54)%  

of predicted

56
M: 29; F: 27

70 ± 9 years 2 30 min

Revill et al. 
(2009) [48]

Retrospective  
observational 

study

COPD
FEV1: 37% of predicted

44
M: 33; F: 11

67.6 ± 9 years 2 30 min

Satake et al. 
(2003) [49]

Cross-sectional 
study

COPD
FEV1: 53.6 ± 22.1%  

of predicted

12
M: 11; F: 1

72 ± 2 years 2 30 min

Singh et al. 
(2008) [50]

Cross-sectional 
study

COPD
FEV1: 42.1 ± 24.3% to  

45.6 ± 22.6% of predicted

354
M: 198; F: 156

67.9 ± 8.3 to 70.4 ±  
7.7 years

2 20–30 min

Spencer et al. 
(2014) [51]

Non-randomized  
clinical trial

COPD
FEV1: 59 ± 19% of predicted

48
M: 22; F: 26

65 ± 8 years 2 30 min

Turner et al. 
(2004) [52]

Cross-sectional 
study

COPD
FEV1: 28.9 ± 7.9%  

of predicted

20
M: 15; F: 5

64 ± 7.5 years 2 30 min

Vagaggini et al. 
(2003) [53]

RCT COPD
FEV1: 48 ± 14% of predicted

18
M: 15; F: 3

67 ± 8.2 years 2 30 min

Williams et al. 
(2012) [54]

RCT COPD
FEV1: 44.6 ± 19.8%  

of predicted

1615
M: 1014; F: 601

68.4 ± 9 years 2 30 min

Wootton et al. 
(2014) [55]

Cross-sectional 
study

COPD
FEV1: 43 ± 15% of predicted

136
M: 82; F: 54

69 ± 9 to 70 ± 7 years 2 30 min

Yoza et al.  
(2009) [56]

Methodological 
study

COPD
FEV1: 33.9 ± 14.3%  

of predicted

83
M: 83; F: 0

71.8 ± 5.7 years 2 30 min

Zainuldin et al. 
(2012) [57]

Cross-sectional 
study

COPD
FEV1: 62 ± 17% of predicted

34
M: 19; F: 15

70 ± 9 years 2 30 min

AHI – apnoea-hypopnoea index, CG – control group, COPD – chronic obstructive pulmonary disease, F – female, FEV1 – forced expiratory 
volume in the first second, GOLD – Global Initiative for Chronic Obstructive Lung Disease, HR – heart rate, IG – intervention group,  
ISWT – incremental shuttle walking test, M – male, ODI – oxygen desaturation index, RCT – randomized clinical trial
Data presented as mean ± standard deviation or mean (minimum–maximum) or median (P25, P75).
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Table 2. Characteristics of the study, population, and ISWT in papers concerning cardiovascular dysfunctions

Characteristics of the study Characteristics of the population ISWT characteristics

Author (year) Design Health condition, severity
n (total and by sex 

and/or group)
Age

Number  
of tests

Interval

Buckley et al. 
(2016) [58]

Cross-sectional 
study

CAD 62
IG: 32; CG: 30
M: 29; F: 33

IG: 64.5 ± 7.8 years
CG: 63.4 ± 8.6 years

2 30 min

Bueno et al.  
(2012) [59]

Prospective  
observational 

study

Stable CAD with  
surgical indication

50
IG: 21; CG: 29

IG: 65 ± 9.7 years
CG: 63.5 ± 8.2 years

2 30 min

Fowler et al.  
(2005) [60]

Cross-sectional 
study

MRS after 6 months 39
M: 34; F: 5

61.2 ± 8.5 years 3 45 min

Hanson et al. 
(2016) [61]

Methodological 
study

Cardiac rehabilitation  
independent of severity  

or duration of the condition

62
M: 45; F: 17

68 ± 10 years 2 30 min

Hanson et al. 
(2018) [62]

Methodological 
study

CAD 15
M: 12; F: 3

65 ± 8 years 2 30 min

Jolly et al.  
(2007) [63]

RCT Cardiac rehabilitation  
after AMI and after MRS

525
M: 402; F: 123

61 ± 10.8 years 2 30 min

Jolly et al.  
(2008) [64]

RCT After AMI and after MRS 353
After AMI: 165;  
after MRS: 188
M: 282; F: 71

61.6 ± 10.2 years 2 30 min

Jurio-Iriarte  
et al.  
(2017) [3]

Cross-sectional 
study

Hypertension and  
overweight (BMI  25 kg/m2) 
or obesity (BMI  30 kg/m2)

256
M: 181; F: 75

53.9 ± 8.1 years 2 30 min

Lee et al.  
(2005) [65]

Cross-sectional 
study

CAD 72
IG: 53; CG: 19

M: 64; F: 8

IG: 59 ± 10 years
CG: 61 ± 10 years

2 30 min

Payne and Ske-
han (1996) [66]

Cross-sectional 
study

Patients with pacemaker 30
ISWT: 10

Not reported 3 20 min

AMI – acute myocardial infarction, BMI – body mass index, CAD – coronary artery disease, CG – control group, F – female, IG – intervention 
group, ISWT – incremental shuttle walking test, M – male, MRS – myocardial revascularization surgery, RCT – randomized clinical trial
Data presented as mean ± standard deviation or mean (minimum–maximum) or median (P25, P75).

Table 3. Characteristics of the study, population, and ISWT in papers concerning other health conditions

Characteristics of the study Characteristics of the population ISWT characteristics

Author (year) Design
Health condition,  

severity
n (total and by sex 

and/or group)
Age

Number  
of tests

Interval

De Carvalho  
Bastone et al. 
(2015) [67]

Cross-sectional 
study

Fragile and non-fragile  
elders

26
M: 12; F: 14

75.1 ± 6.6 years 2 30 min

De Carvalho  
Bastone et al. 
(2016) [5]

Methodological 
study

Fragile and non-fragile  
elders

28
M: 13; F: 15

75.5 ± 6.2 years 2 30 min

Evans et al.  
(2014) [68]

Cross-sectional 
study

Obesity  
(BMI > 30 kg/m2)

16
M: 9; F: 7

58 ± 12 years 2 30 min

Jürgensen et al. 
(2016) [69]

Cross-sectional 
study

Obesity  
(BMI > 30 kg/m2)

40
M: 0; F: 40

33 ± 7 years 2 30 min

Peixoto-Souza  
et al. (2015) [70]

Cross-sectional 
study

Severe obesity 23
M: 0; F: 23

39.1 ± 7.7 years 2 30 min

Radhakrishnan  
et al. (2014) [71]

RCT Metabolic syndrome 61
M: 32; F: 29

G1: mean age of 53 years
G2: mean age of 46 years

2 30 min

Radhakrishnan  
et al. (2017) [72]

Cross-sectional 
study

Metabolic syndrome 57
M: 37; F: 20

31.1 ± 7.1 to 65.4 ± 4.9 
years

2 30 min

Van Schijndel-
Speet et al.  
(2017) [73]

RCT Elderly people  
with intellectual  

disability

131
IG: 66; CG: 65
M: 59; F: 72

IG: 58.2 (44–83) years
CG: 57.9 (42–78) years

2 1 hour

Struthers et al. 
(2008) [74]

Cross-sectional 
study

Intra-abdominal  
surgery

50
M: 40; F: 10

79 (53–90) years 2 4 hours

BMI – body mass index, CG – control group, F – female, G – group, IG – intervention group, ISWT – incremental shuttle walking test,  
M – male, RCT – randomized clinical trial
Data presented as mean ± standard deviation or mean (minimum–maximum) or median (P25, P75).
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Table 4. Characteristics of the study, population, and ISWT in papers concerning apparently healthy individuals

Characteristics of the study Characteristics of the population ISWT characteristics

Author (year) Design
n (total and by sex 

and/or group)
Age

Number  
of tests

Interval

Bardin and Dourado (2012) [75] Cross-sectional study 33
IG: 17; CG: 16

M: 0; F: 33

68 ± 7 years 2 30 min

Braz et al. (2016) [76] Cross-sectional study 21
M: 0; F: 21

48.9 ± 12.2 years 3 20 min

Dourado et al. (2010) [77] Cross-sectional study 10
M: 7; F: 3

56 ± 16 years 2 30 min

Dourado et al. (2011) [78] Cross-sectional study 90
M: 40; F: 50

60 ± 9 years 2 30 min

Dourado et al. (2011) [79] Methodological study 30
M: 4; F: 26

54 ± 9 years 2 30 min

Dourado et al. (2013) [80] Cross-sectional study 103
M: 54; F: 49

60 ± 10 years 3 20 min

Dourado and Guerra (2013) [81] Cross-sectional study 31
M: 14; F: 17

57 ± 9 years 3 20 min

Gonçalves et al. (2015) [2] Cross-sectional study 331
M: 158; F: 173

18–83 years 2 30 min

Harrison et al. (2013) [82] Methodological study 140
M: 56; F: 84

59.4 ± 11 years 2 30 min

Hayashi et al. (2012) [83] Cross-sectional study 157
M: 49; F: 108

67.3 (63, 74) years 2 30 min

Jürgensen et al. (2011) [84] Cross-sectional study 131
M: 61; F: 70

59 ± 10 years 2 30 min

Probst et al. (2012) [85] Cross-sectional study 242
M: 102; F: 140

50 (31, 66) years 2 30 min

Ribeiro et al. (2015) [86] Cross-sectional study 334
M: 152; F: 182

61 (39, 70) years 2 30 min

Spagnuolo et al. (2010) [87] Cross-sectional study 64
M: 53; F: 11

57 ± 10 years 2 30 min

De Oliveira Vieira et al. (2017) [88] Cross-sectional study 98
M: 0; F: 98

57 ± 10 years 2 30 min

CG – control group, F – female, IG – intervention group, ISWT – incremental shuttle walking test, M – male
Data presented as mean ± standard deviation or mean (minimum–maximum) or median (P25, P75).


