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Abstract: Background and Objectives: It has previously been shown that the International Fitness 
Scale (IFIS) is a reliable and valid instrument when used in numerous regions and subgroups, but it 
remains to be determined whether the IFIS is a reliable instrument for use with Chinese children and 
adolescents. If the reliability of the IFIS can be verifed, populational surveillance and monitoring 
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of physical ftness (PF) can easily be conducted. This study aimed to test the reliability of the IFIS 
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when used with Chinese children and adolescents. Methods: The convenience sampling method was
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used to recruit study participants. In total, 974 school-aged children and adolescents between 11 and Fitness Scale (IFIS) in Chinese 
17 years of age were recruited from three cities in Southeast China: Shanghai, Nanjing and Wuxi. The Children and Adolescents. Children 

2022, 9, 531. https://doi.org/ study participants self-reported demographic data, including age (in years) and sex (boy or girl). The 
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of 95.9% resulted in a sample of 934 participants (13.7 ± 1.5 years, 47.4% girls) with valid data. On 
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average, the participants were 13.7 ± 1.5 years of age. The test–retest weighted kappa coeffcients for 
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overall ftness, cardiorespiratory ftness, muscle ftness, speed and agility and fexibility were 0.52 (Std. Borges Sarmento 
errs. = 0.02), 0.51 (Std. errs. = 0.02), 0.60 (Std. errs. = 0.02), 0.55 (Std. errs. = 0.02) and 0.55 (Std. 
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the future, the validity of the IFIS should be urgently tested in Chinese subgroup populations. 
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1. Introduction 

Physical ftness (PF) is an important indicator of an individual’s capability to perform Copyright: © 2022 by the authors. 
physical activity and maintain good health [1]. PF can be defned as the ability of body Licensee MDPI, Basel, Switzerland. 
systems to work together effciently to allow a human to be healthy and perform daily This article is an open access article 
living activities [2]. Accordingly, PF is a signifcant marker of health [3,4]. PF is a signifcant distributed under the terms and 

conditions of the Creative Commons predictor of mortality and morbidity in all-cause [5] and cardiovascular diseases [1,6] and 
Attribution (CC BY) license (https:// adiposity [7], and the negative impacts of these diseases during childhood and adolescence 
creativecommons.org/licenses/by/ have negative effects on one’s health in adulthood [1]. In addition, PF was also shown 
4.0/). to be related to mental health [8,9], including cognitive functions [10] (e.g., academic 
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performance [11]), depression, anxiety, psychological stress [12] and well-being [7,13]. In 
addition to health-related PF, which includes cardiorespiratory endurance (CRF), muscular 
strength and endurance (i.e., muscle ftness, MF), body composition and fexibility (FL), 
there is also skill-related PF, which includes balance, coordination, speed, power, reaction 
time and speed and agility [2]. 

Generally, laboratory and feld measurements have been used to evaluate PF [4]. A 
recent review demonstrated that CRF and MF have been most frequently evaluated in chil-
dren and adolescents [14]. It was, however, also concluded that standard PF assessments 
would be needed in the future [14]. Moreover, laboratory or feld measurements require 
time, facilities and equipment, and thus may be less feasible in population-based stud-
ies [4,15]. Alternatively, self-reported PF or survey-based methods may be more suitable 
for the assessment of PF in epidemiological studies. There are several existing ftness scale 
instruments, such as the Physical Self-Perception Profle (PSPP) [16] or the Self-Reported 
Fitness (SRFit) scale [17], but the limitation of these scales includes having too many items 
and targeting specifc sub-groups of the population [18]. 

Therefore, a simple self-administered instrument with no limitations in terms of popu-
lations might be suitable for use in population-based surveys. Ortega et al. developed a 
self-administrated scale to evaluate PF in the general population, which is known as the 
International Fitness Scale (IFIS) [19]. The IFIS uses a fve-point Likert scale (“very good”, 
“good”, “average”, “poor” and “very poor”) to assess various components of PF [19]. It 
has been translated into nine languages and consists of fve parts, assessing overall PF, car-
diorespiratory ftness, muscle ftness, speed and agility as well as fexibility [19]. Previous 
research demonstrated acceptable construct reliability and validity in European and South 
American countries in children and adolescents [4,19–22] as well as adults [18,23–26]. In 
comparison with adolescents, the IFIS was found to be more reliable and higher levels of PF 
were reported in children (3–10 years) [4]. In addition, gender differences in self-reported 
PF were also observed in the previous study [21]. The differences in age and gender in the 
reliability and validity of the IFIS suggest that future studies should be directed toward 
this topic. Although the IFIS has been shown to be a reliable and valid instrument to use 
to assess self-rated PF in numerous regions and subgroups, it remains to be determined 
whether the IFIS is a reliable instrument with Chinese children and adolescents. National 
data from China, however, indicated that only a small percentage (approximately 31.75%) 
of school-aged children and adolescents rated their PF as “excellent” or “good” [27]. In ad-
dition, there has been a decline in PF in young adults over the last several decades [28–30]. 
The decline in PF negatively affects youth health, as discussed above; the monitoring of 
PF is signifcant in the design of a strategy to promote a level of PF in Chinese youth. 
Another justifcation for this study is that the reliability of the IFIS can be verifed, and 
populational surveillance and the monitoring of PF can easily be conducted. Even though a 
PF testing system has been built in recent years, a population-based survey is still urgently 
needed [31]. Considering China’s large population, a Chinese version of the IFIS would be 
benefcial in the monitoring and promotion of PF. The application of similar methods can 
also facilitate international comparison of PF. 

Therefore, researchers need a simple and useful instrument to evaluate the levels 
of PF in various subgroups to monitor and promote the health of Chinese populations. 
Cultural adaptation, however, requires the reliability of the IFIS to be tested with Chinese 
children and adolescents. This study, therefore, aimed to determine the reliability of the 
International Fitness Scale, Chinese-version (IFIS-C), in children and adolescents. 

2. Materials and Methods 
2.1. Participants and Sampling 

A pilot study was conducted with children and adolescents, which aimed to evaluate 
the test–retest reliability and construct the validity of the International Fitness Scale in 
Chinese children and adolescents. The convenience sampling method was used to select 
participants, and 1170 school-aged children and adolescents were recruited from Shanghai, 
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Nanjing and Wuxi for this study. An invitation letter was sent to the potential schools, and 
7 schools were interested in and agreed to participate in this study. According to previous 
studies, the sample size in the present study met the standard of reliability [4,20]. In total, 
974 school-aged children and adolescents between 11 and 17 years of age provided valid 
data and were included in the fnal analysis. This study was approved by the Institutional 
Review Board (IRB) of the Shanghai University of Sport (Code No.: 102772021RT071). Prior 
to the questionnaire survey, children and adolescents signed assent forms, and their parents 
or guardians signed informed consent. 

2.2. Measures 
2.2.1. Demographics 

Children and adolescents were required to self-report demographic data, including 
age (year) and gender (boy or girl). Participants were separated by age into children and 
adolescents using a cut point of 13 years [32]; in this study, adolescents were 13 years old 
and above [32]. 

2.2.2. Self-Reported Fitness 

The International Fitness Scale (IFIS) was used to evaluate the self-estimations of PF 
using a 5-point Likert scale (“very poor”, “poor”, “average”, “good” and “very good”). 
Specifcally, the IFIS evaluates overall ftness, cardiorespiratory ftness (CRF), muscular 
strength, speed and agility and fexibility [19]. The English version of the IFIS was sepa-
rately translated into Chinese (IFIS-C) by two authors who are both profcient in Chinese 
and English and have research backgrounds in physical activity and ftness promotion. 
Disagreements on translations between the two authors were resolved by a third author. 
In addition, back-translation for the IFIS-C into English was conducted by two persons 
whose source language (English) was their mother tongue [33]. These two persons had no 
background in PF [33]. 

2.2.3. Data Collection 

The reliability of the International Fitness Scale (IFIS-C) was evaluated through a test– 
retest design. In order to prevent recall bias, the children and adolescents who participated 
were required to complete the test–retest within a two-week interval [34]. The procedure 
used for the reliability test adhered to the COSMIN methodology for systematic reviews 
of PROMs—user manual (box 6 (reliability)) [35]. On both occasions, the participants 
completed the measurement under the guidance of the same physical education teacher. 
The measurement times, timing of the measurement (e.g., before physical education class), 
measurement place and instructions were similar during both assessment time points. 

2.2.4. Statistical Analysis 

The sample size for the test–retest reliability was identifed according to previous 
studies [4,20]. The test–retest reliability of the IFIS-C was calculated for categorical variables 
using weighted kappa coeffcients [36]. Kappa coeffcients of less than 0 indicated “no 
agreement”; kappa = 0.0 to 0.20 indicated “slight agreement”; kappa = 0.21 to 0.40 indicated 
“fair agreement”; kappa = 0.41 to 0.60 indicated “moderate agreement”; kappa = 0.61 to 
0.80 indicated “substantial agreement”; and kappa = 0.81 to 1.00 indicated “almost perfect 
agreement” [37]. The level of statistical signifcance was set at p < 0.05. SPSS software 
version 26.0 and Stata MP version 14.1 (Stata Corp LP, College Station, TX, USA) were used 
to calculate descriptive characteristics and the weighted kappa coeffcients in this study. A 
Confrmatory Factor Analysis (CFA) for the IFIS-C was analyzed using IBM SPSS AMOS 
26.0 Graphics. A Confrmatory Factor Analysis (CFA) was conducted to evaluate whether 
the perceived PF measured using the IFIS-C was consistent with the nature of the construct 
of the IFIS-C. Factor loadings below 0.3 were not interpreted, and a factor loading of 0.5 or 
higher was accepted [38]. 
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3. Results 

After deleting questionnaires with missing data, a response rate of 95.9% resulted in a 
sample of 934 children and adolescents (47.4% girls) with valid data that were included in 
the analyses. The sample consisted of 390 children (41.8% girls) and 544 adolescents (58.2% 
girls). The average age was 13.7 ± 1.5 years. 

Figures 1 and 2 show the results of self-rated ftness. Overall, most children rated their 
ftness as “good”, and most adolescents rated their ftness as “average”. Meanwhile, no 
adolescents reported their SP–AG as “very poor”. 

Figure 1. Distribution of responses by categories of self-reported physical ftness in children 
(CRF = cardiorespiratory ftness; MF = muscular ftness; SP–AG = speed and agility; FL = fexibility). 

Figure 2. Distribution of responses by categories of self-reported PF in adolescents (CRF = cardiores-
piratory ftness; MF = muscular ftness; SP–AG = speed and agility; FL = fexibility). 

Table 1 shows the overall weighted kappa values of the test–retest reliability of the 
self-reported IFIS-C. Test–retest weighted kappa coeffcients for overall, CRF, MF, SP–AG 
and FL were 0.52 (Std. errs. = 0.02), 0.51 (Std. errs. = 0.02), 0.60 (Std. errs. = 0.02), 0.55 (Std. 
errs. = 0.02) and 0.55 (Std. errs. = 0.02), respectively, which indicate the moderate reliability 
of the IFIS-C [36]. The highest weighted kappa value of IFIS-C was found for the MF score 
(weighted kappa = 0.60). 



Children 2022, 9, 531 5 of 10 

Table 1. Reliability of the International Fitness Scale. 

Test One, Mean (SD) Test Two, Mean (SD) Weighted Kappa Std. Errs. 

Overall 3.97 ± 0.88 3.95 ± 0.92 0.52 0.02 
CRF 3.64 ± 0.94 3.71 ± 0.93 0.51 0.02 
MF 3.66 ± 0.93 3.67 ± 0.95 0.60 0.02 
SP–AG 3.79 ± 0.93 3.84 ± 0.91 0.55 0.02 
FL 3.35 ± 1.10 3.40 ± 1.09 0.55 0.02 

SD = standard deviation; CRF = cardiorespiratory ftness; MF = muscular ftness; SP–AG = speed and agility; 
FL = fexibility. 

Table 2 shows the weighted kappa of the IFIS-C by gender. The overall weighted 
kappa of the IFIS-C showed moderate reliability, with a somewhat better weighted kappa 
value observed in girls (0.54) than in boys (0.48). Specifcally, the highest weighted kappa 
value observed in boys was 0.58 (Std. errs. = 0.03) for MF, and the lowest weighted kappa 
value was 0.48 (Std. errs. = 0.03) for overall ftness. In girls, the highest weighted kappa 
value was 0.60 (Std. errs. = 0.03) for FL and MF, and the lowest weighted kappa value was 
0.49 (Std. errs. = 0.03) for CRF. 

Table 2. Weighted kappa of International Fitness Scale by gender. 

Test One, Mean (SD) Test Two, Mean (SD) Weighted Kappa Std. Errs. 

Boys 

overall 
CRF 
MF 
SP–AG 
FL 

4.11 ± 0.82 
3.76 ± 0.96 
3.78 ± 0.96 
3.95 ± 0.96 
3.23 ± 1.10 

4.07 ± 0.91 
3.84 ± 0.95 
3.81 ± 0.99 
3.96 ± 0.95 
3.26 ± 1.12 

0.48 
0.51 
0.58 
0.55 
0.51 

0.03 
0.03 
0.03 
0.03 
0.03 

Girls 

overall 
CRF 
MF 
SP–AG 
FL 

3.82 ± 0.90 
3.51 ± 0.91 
3.52 ± 0.88 
3.62 ± 0.86 
3.47 ± 1.08 

3.81 ± 0.93 
3.56 ± 0.89 
3.51 ± 0.87 
3.70 ± 0.84 
3.57 ± 1.04 

0.54 
0.49 
0.60 
0.53 
0.60 

0.03 
0.03 
0.03 
0.03 
0.03 

SD = standard deviation; CRF = cardiorespiratory ftness; MF = muscular ftness; SP–AG = speed and agility; 
FL = fexibility. 

The weighted kappa of the IFIS-C in children and adolescents are shown in Table 3. 
Moderate reliability was indicated for all of the components of the IFIS-C in the group of 
children and adolescents. Nevertheless, higher weighted kappa values were observed in 
children compared to adolescents. In children, the highest coeffcient of weighted kappa 
was 0.69 (Std. errs. = 0.04) for MF, and the lowest coeffcient of weighted kappa was 0.61 
for overall ftness and CRF. In adolescents, the highest coeffcient of weighted kappa was 
0.52 (Std. errs. = 0.03) for MF, and the lowest coeffcient of weighted kappa was 0.42 (Std. 
errs. = 0.03) for overall ftness and CRF. In addition, the internal consistency was accepted, 
and the alpha coeffcient was 0.719 (data not shown in the tables). 

The goodness-of-ft for the IFIS-C is outlined in Table 4. The ft indices were 0.95 or 
higher, and the RMSEA and SRMR were below 0.08, which indicate a good model ft [39]. 
Indices of model ft indicated that the IFIS-C showed a good model ft in Chinese children 
and adolescents. However, the RMSEA was 0.114 in girls, which was not acceptable 
according to the cutoff of below 0.08. Table 5 shows the factor loadings, CR and AVE of 
the IFIS-C. Factor loadings of CRF, MF and SP–AG were all above 0.5, which indicated 
acceptable values. However, the factor loading of fexibility was below 0.5. Regarding CR 
and AVE, CR was accepted by gender and age subgroups. However, values of AVE were 
only accepted in boys and adolescents. 
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Table 3. Weighted kappa of International Fitness Scale in children and adolescents. 

Test One, Mean (SD) Test Two, Mean (SD) Weighted Kappa Std. Errs. 

Children (n = 390) 

overall 
CRF 
MF 
SP–AG 
FL 

4.08 ± 0.86 
3.73 ± 0.95 
3.77 ± 0.93 
3.91 ± 0.93 
3.44 ± 1.13 

4.11 ± 0.90 
3.84 ± 0.93 
3.81 ± 0.93 
3.98 ± 0.90 
3.48 ± 1.12 

0.61 
0.61 
0.69 
0.64 
0.66 

0.04 
0.03 
0.04 
0.04 
0.03 

Adolescents (n = 544) 

overall 
CRF 
MF 
SP–AG 
FL 

3.89 ± 0.87 
3.57 ± 0.94 
3.58 ± 0.93 
3.71 ± 0.92 
3.29 ± 1.06 

3.83 ± 0.92 
3.62 ± 0.93 
3.57 ± 0.95 
3.74 ± 0.90 
3.34 ± 1.07 

0.44 
0.42 
0.52 
0.48 
0.47 

0.03 
0.03 
0.03 
0.03 
0.03 

SD = standard deviation; CRF = cardiorespiratory ftness; MF = muscular ftness; SP–AG = speed and agility; 
FL = fexibility. 

Table 4. Goodness-of-ft indices for the IFIS-C in Chinese children and adolescents. 

Statistics Boys Girls Children Adolescents Overall 

χ2 1.157 13.395 4.067 1.018 3.525 
df 2 2 2 2 2 
p 0.561 0.001 0.131 0.601 0.172 
χ2/df 0.579 6.697 2.033 0.509 1.763 
SRMR (95% CI) 0.011 0.043 0.027 0.010 0.015 
RMSEA (95% CI) 0.000 0.114 0.052 0.000 0.029 
GFI 0.999 0.985 0.995 0.999 0.998 
CFI 1.000 0.971 0.994 1.000 0.999 
NFI 0.998 0.966 0.988 0.998 0.997 
TLI 1.004 0.912 0.982 1.004 0.996 
IFI 1.001 0.971 0.994 1.001 0.999 

Abbreviation: df = degree of freedom; SRMR = standardized root means square residual; RMSEA = root mean 
square error of approximation; CI = confdence interval; GFI = goodness-of-ft index; CFI = comparative ft index; 
NFI = normed ft index; TLI = Tucker–Lewis index; IFI = incremental ft index. 

Table 5. Factor loadings, CR and AVE of the IFIS-C in Chinese children and adolescents. 

Statistics Boys Girls Children Adolescents Overall 

CRF 0.78 0.69 0.76 0.73 0.74 
MF 0.80 0.68 0.68 0.80 0.75 
SP–AG 0.77 0.74 0.74 0.78 0.77 
FL 0.47 0.47 0.34 0.49 0.43 
CR 0.80 0.74 0.73 0.80 0.77 
AVE 0.52 0.43 0.43 0.51 0.47 

Abbreviation: CRF = cardiorespiratory ftness; MF = muscle ftness; SP–AG = speed and agility; FL = fexibility; 
CR = composite reliability (>0.7); AVE = average variance extracted (>0.5) [37]. 

4. Discussion 

To the authors’ knowledge, this study was the frst to evaluate the reliability of the 
IFIS in China. Overall, the results indicate the moderate reliability of the IFIS-C in Chinese 
children and adolescents with weighted kappa values for different sub-measures of the 
IFIS-C ranging from 0.51 to 0.60. In terms of subgroups, the weighted kappa values were 
slightly higher in girls and children than in boys and adolescents, respectively. In addition, 
there was a lower reliability for overall ftness in comparison to other components of the 
IFIS-C, and MF showed a greater reliability in Chinese children and adolescents. 

Several previous studies suggested that the IFIS has moderate reliability in children 
and adolescents [4,19–22]. The overall weighted kappa coeffcients in this study are compa-
rable to previously reported weighted kappa coeffcients between 0.54 and 0.65 in European 
children and adolescents [19]. Furthermore, the weighted kappa coeffcient for MF was 
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similar to that found in Francisco’s study [19]. Another study, however, reported a range of 
0.52–0.67 in adolescents, which was higher than in this study (the weighted kappa of this 
study ranged from 0.45 to 0.56) [22]. Higher weighted kappa coeffcients in children and 
adolescents were also reported in two other studies that used the Spanish version of the 
IFIS, which were 0.775 to 0.847 [20] and 0.64 to 0.80 [21], respectively. These differences may 
be attributed to the variability in physical activity and ftness level across study populations, 
as previous studies showed that well-designed physical activity can improve the perceived 
PF in adolescents [40]. The results of the Confrmatory Factor Analysis (CFA) indicated that 
the model ft was not acceptable in girls, which revealed that the IFIS-C had poor construct 
validity in Chinese girls. However, the reason for this might be the small sample size of girls 
in this study. The lower level of physical ftness in Chinese school-aged girls in comparison 
with that in boys may also have contributed to these results [27]. Therefore, future studies 
with larger sample sizes are needed to further examine the validity of the IFIS-C. 

This study also showed that few children and adolescents consider their PF as “poor” 
or “very poor”, which is consistent with previous research [21]. Sex-specifc analyses also 
showed higher self-estimations of PF in boys than in girls, except in terms of fexibility, 
which was consistent with previous studies [19,21]. Potential contributors to these ob-
served differences may be maturity status [41], morphological characteristics (different 
somatotypes) [42] and physiological traits [21,43]. Differences in the types of physical 
activity performed between boys and girls may also contribute to differences in perceived 
PF [22,44], as different types of physical activities can enhance various aspects of PF. For 
example, boys prefer ball sports that can increase strength and SP–AG ftness, while girls 
are more willing to participate in dance or gymnastics that can increase fexibility [44]. 
Despite these differences, the IFIS-C can be considered a reliable instrument for use in 
determining PF by sex in Chinese children and adolescents. 

With regard to age, adolescents reported lower self-estimations of ftness than children 
in this study, which has been shown previously [4]. A decline in PF across different grades 
has also been reported in a large-scale study of Chinese children and adolescents [27]. 
Compared with other components of the IFIS-C, Chinese children and adolescents reported 
higher self-estimated overall ftness, which was similar to the results of previous studies 
in Brazilian, Spanish and Colombian adolescents [4,20,21]. Notably, existing evidence 
revealed that PF was closely associated with motor competence [45]. Considering that daily 
physical activity generally involves components of strength, speed or fexibility [4], the 
perception of children’s and adolescents’ motor performance is closely related to all of the 
components of PF acquired in daily physical activities [4]. Therefore, participants reported 
higher self-estimated overall ftness in comparison with other components of the IFIS-C. 

In general, the IFIS is a reliable instrument that can be used to evaluate the overall 
level of PF in population-based studies (i.e., epidemiological studies), and there is a need to 
test the reliability and validity of the IFIS in other age subgroups (i.e., youth, young adults 
and old adults) in different regions of China. Although this reliability study was conducted 
with Chinese children and adolescents and had a large sample size, several limitations 
should be taken into consideration. Firstly, due to various circumstances (i.e., COVID-19 
restrictions and the fact that measurements require time, facilities and equipment), it was 
not possible to conduct a feld-based PF evaluation. Additional research, therefore, is 
necessary to determine the validity of the IFIS-C in Chinese children and adolescents. 
Secondly, validity and reliability need to be determined in other age groups to promote a 
national use in China. Thirdly, the sample was taken from eastern China, and reliability 
and validity studies should be conducted in different regions in China due to differences in 
PF levels in these regions. 

5. Conclusions 

Overall, this study showed that the IFIS-C is a reliable instrument for the assessment 
of PF in Chinese children and adolescents. The lower reliability of overall ftness also 

https://0.52�0.67
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emphasizes the need to separately assess various subcomponents of PF in Chinese children 
and adolescents to gain accurate insight into the key components of PF. 
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