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Abstract —The reliability and validity of Exercise Addiction Inventory (EAI) lacks a systematic evaluation when used in China. 
The aims of this research are to test the reliability and validity of EAI among Chinese college students. A total of 1,601 college 
students who have been regularly exercising (at least once a week) for a certain period were selected from three colleges as subjects 
(participants) in this study, including 984 males and 617 females, with ages between 19 and 22 years. Internal consistency, 
Exploratory Factor Analysis (EFA), test–retest reliability, and Confirmatory Factor Analysis (CFA) were used to verify the 
reliability and validity of EAI. Results show the factor loadings of all items were above 0.7. One eigenvalue, which was more than 1, 
was extracted. Cronbach’s alpha was 0.917. The test–retest reliability was 0.834. The CFA showed that ²/df was 1.01, GFI was 
0.996, RMSEA was 0.035, AGFI was 0.991, and both CFI and IFI were 0.999. The exercise addiction rate of the research subjects is 
11.3%; the detection rate of male college students is significantly higher than that of female college students (P = 0.011); the longer 
the continuous participation duration, the more frequent exercise every week, and longer exercise duration each time, the higher 
the exercise addiction detection rate will be (P<0.001). We conclude that the Chinese version of EAI has good validity and 
reliability and, therefore, proves to be a reliable instrument for measuring exercise addiction among the Chinese exercisers. 
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I. INTRODUCTION 

Regular exercise is beneficial to the physical, 
psychological, and social health of a person [1-3]. However, 
excessive exercise (i.e., exercise addiction) may negatively 
affect the physical and mental health of a person. Veale [4] 
was the first scholar to raise the concept of “exercise 
addiction”. He concluded that those who depend on exercise 
regarded exercise as the most important aspect in their lives. 
Once they stop doing regular exercise, they would 
experience withdrawal symptoms that are similar to those 
suffered by substance addicts, such as anxiety, insomnia, 
irritation, and loss of appetite. In addition, some people have 
difficulty in avoiding exercising even if they are injured, 
which induces more serious injuries [4]. At present, exercise 
addiction has become a topic of concern in the field of sports 
and exercise psychology. 

The primary activity in conducting a quantitative 
research on exercise addiction is to determine a measuring 
tool that can best describe exercise addiction symptoms and 
screen exercise-dependent individuals. Scholars initiated this 
activity in the 1980s. Among the notable examples of 
measuring tools are the Commitment to Running Scale 
developed by Carmack and Martens [5], the Negative 
Addiction Scale developed by Hailey and Bailey [6], the 
Obligatory Exercise Questionnaire developed by Pasman and 
Thompson [7], the Running Addiction Scale developed by 
Rudy and Estok [8], and the Running Addiction Scale 
developed by Chapman and DeCastro [9]. All of these scales 

had a unidimensional structure. On the one hand, the 
limitations of some scales only allow the measurement of 
single items. On the other hand, some researchers question 
the unidimensional structure because it cannot effectively 
reflect the features of exercise addiction; moreover, several 
researchers began to study the exercise addiction scale with a 
multidimensional structure. For example, the Bodybuilding 
Dependence Scale (BDS) [10] designed by Smith, Hale, and 
Collins aimed to evaluate compulsive training in 
bodybuilding. The BDS exhibited satisfactory reliability and 
validity. The “Sports Belief Questionnaire” (EBQ) [11] 
measured the individual thoughts and beliefs in sports and 
was based on four factors, namely, (1) social desire, (2) 
physical appearance, (3) psychological and emotional 
functions, and (4) vulnerability to disease and aging. 
Empirical tests showed that this tool demonstrated 
acceptable psychometric properties. However, these scales 
were not widely used and their range of application was 
extremely small because of their uniqueness and limitations. 
In 1997, Ogden et al. [12] wrote the Exercise Dependence 
Questionnaire. This survey evaluated the biomedical aspects 
(i.e., tolerance, withdrawal, and inadaptability) and socio-
psychological aspects (e.g., interference with social and 
occupational functions) of dependence. Exploratory factor 
analysis (EFA) revealed eight subscales. 

In 2002, Hausenblas and Downs [13] developed the 
Exercise Dependence Scale (EDS). They summarized all of 
the measuring methods related to exercise addiction and 
concluded that EDS was possibly the most appropriate 
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measuring tool at present because it exhibited good 
reliability and validity. EDS was divided into seven 
dimensions, namely, tolerance, withdrawal symptoms, lack 
of control, intention effect, time, reduction in other activities, 
and continuance. In 2004, on the basis of their predecessors’ 
research, Terry, et al. [14] developed the Exercise Addiction 
Inventory (EAI), which measured exercise addiction simply, 
practically, and accurately through six common symptoms of 
addictive behaviors, namely, (1) salience, (2) mood 
modification, (3) tolerance, (4) withdrawal symptoms, (5) 
conflict, and (6) relapse. Research was conducted on EAI 
from the perspective of psychological statistics. The results 
yielded the same high internal consistency and convergent 
validity [14, 15] as EDS. The most commonly used tools 
were EDS and EAI. Both scales demonstrated good 
reliability and validity in use. 

In summary, the most popular measuring tools are EDS 
and EAI because they are simple and easy to evaluate. 
Chinese scholars have belatedly examined exercise addiction; 
thus, research on this topic remains scarce. Most of them 
used foreign scales in their investigation. EAI shows good 
reliability and validity in other countries [16], but only a few 
studies on exercise addiction were conducted in China. In 
addition, the reliability and validity of EAI lack a systematic 
evaluation when used in China. Thus, this study attempts to 
test the reliability and validity of EAI. 

II. METHODS 

A. Participants 

This study selected students from three colleges in Hunan 
Province as the research object. A total of 1,689 college 
students who have been regularly exercising (at least once a 
week) for a certain period were extracted from different 
groups, such as sports clubs (including badminton club, 
basketball club, soccer club, volleyball club, dance club, 
aerobics club, Wushu association, and tennis association), 
sports teams of various institutes (basketball, football, track 
and field, badminton, and so on), school gyms, sports venues, 
and PE classes. A total of 1,689 questionnaires were sent out, 
of which 1,621 questionnaires were returned, and 20 
questionnaires with regular or incomplete answers were 
deleted. A total of 1,601 valid questionnaires were included 
in the analysis. The valid response rate was 94.79%. Among 
the respondents, 984 were males and 617 were females, with 
ages between 19 and 22 years. The general data of 1,601 
respondents are shown in Table 3. The investigation was 
subject to the consent of the student administrator. All of the 
investigation targets were informed about the research 
purpose in advance. Moreover, based on the principle of 
volunteer participation, all of the investigation targets signed 
consent forms. 

B. Measuring 

General condition questionnaire: a questionnaire on the 
general condition of exercise addiction is prepared, including 
age, gender, body mass index (BMI; height/weight), exercise 

duration, exercise frequency every week, and continuous 
participation.  

EAI [14]: The EAI was designed by Terry in 2004. The 
questionnaire consists of the following six questions: 
“Exercise is the most important aspect in my life”; “conflicts 
have arisen between me and my family, and/or my partner 
about the amount of exercise I do”; “I use exercise as a 
means of changing my mood”; “Over time, I have increased 
the amount of exercise I do in a day”; “If I have to miss an 
exercise session, I feel moody and irritable”; and “If I cut 
down the amount of exercise I do, and then start again, I 
always end up exercising as often as I did before”. The 
responses were measured on a five-point Likert scale where 
1=strongly disagree, 2=disagree, 3=neither agree nor 
disagree, 4=agree, 5=strongly agree. The total scores ranged 
from 6 to 30 points. According to Terry, EAI ≥ 24 was 
considered at risk for exercise addiction. 

C. Procedure 

This study selected three colleges (all undergraduate 
colleges) in Changsha and Xiangtan in Hunan Province from 
October to December 2013. The questionnaires were studied 
and delivered to students of the three colleges. 

To ease the concerns of the subjects and allow them to 
express their true views/opinions, an explanation must be 
written in the questionnaire; at the same time, researchers 
must inform the subjects that the survey is solely for the 
purpose of research. The survey neither involved any conflict 
of interest nor compromised the respondents’ privacy. The 
survey results were very important. The respondents were 
reminded to fill in the questionnaires carefully and to 
complete them independently. The average time to fill in the 
questionnaires was roughly 2–3 minutes. To improve the 
validity of the questionnaires, the staff was instructed to 
evaluate response quality on the spot. If any item in the 
questionnaire was missed, then the staff must politely remind 
the respondent to completely answer all of the items in the 
questionnaire. 

D. Statistical analyses 

The internal consistency and reliability of the scale were 
evaluated using Cronbach’s alpha. Correlation coefficient 
was adopted to evaluate the retest reliability of the scale. The 
validity of the scale was verified through exploratory and 
confirmatory factor analyses. The relationship among all 
variables was acceptable using a structural equation model. 

III.   RESULTS 

A. Reliability and Validity Tests of EAI 

Internal consistency and EFA: The original 1,601 
samples were randomly divided into two sets of data. EFA 
was conducted on both Data 1-800 and Data 2-801 samples. 
The Kaiser–Meyer–Olkin (KMO) and Bartlett’s tests of EFA 
showed that KMO was 0.923 greater than 0.70, and 
Bartlett’s test of sphericity indicated that 2 = 3137.857 and 
P < 0.001. The larger the KMO, the more suitable the scale 
was for factor analysis [17]. In the current study, KMO was 
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0.923, suggesting that the data were suitable for factor 
analysis. The questions were analyzed with principal 
component and Varimax orthogonal rotation. One eigenvalue, 
which was more than 1, was extracted. From the results of 
EFA, the factor loadings of all items were above 0.7, and the 
cumulative contribution rate reached 71.177%, which can 
represent the overall structure of the scale. As the author 
initially judged, EAI was composed of a single dimension 
and was consistent with the theoretical hypothesis. The 
content consistency reliability analysis shows that Cronbach 
reliability is more than 0.80. 

Test–retest Reliability: Using EAI, 50 subjects were re-
measured two weeks after the first survey. Pearson 

correlation analysis was performed on two measurements. 
The correlation coefficients of the six items were 0.742, 
0.814, 0.851, 0.843, 0.834, and 0.810. The correlation 
coefficient of the overall scale was 0.834. Both the 
correlation coefficients of two measurements were above 0.7, 
suggesting that the test–retest reliability of the scale was 
good (see Table 1). 

Confirmatory Factor Analysis (CFA): This study used 
AMOS 7.0 software in performing CFA on Data 2-801 
samples. The CFA showed that the factor loadings of all 
items were above 0.7, SMCs were above 0.5, and composite 
reliabilities were above 0.8. The specific model is illustrated 
in Figure 1. 

 
TABLE 1 TEST-RETEST RELIABILITY ANALYSIS OF EAI 

Items Pearson Correlation Coefficients 
1. Exercise is the most important thing in my life 0.742 
2. Conflicts have arisen between me and my family and/or my partner about the amount 

of exercise I do 
0.814 

3. I use exercise as a way of changing my mood 0.851 
4. Over time I have increased the amount of exercise I do in a day 0.843 
5. If I have to miss an exercise session I feel moody and irritable 0.834 
6. If I cut down the amount of exercise I do, and then start again, I always end up 

exercising as often as I did before 
0.810 

Total 0.834 

 
Figure 1. First-order Model of EAI 

 
The fitting of the scale was evaluated with maximum 

probability. The evaluation indices of CFA were based on 
the suggestion of Hou et al. [18] and were comprehensively 
evaluated using multiple indices. Among the absolute fit 
indices, ²/df, Goodness of Fit Index (GFI), and Root Mean 
Square Error of Approximation (RMSEA) were used, 
whereas among the relative fit indices, Adjust Goodness of 
Fit Indexes (AGFI), Comparative Fit Index (CFI), and 

Incremental Fix Index (IFI) were used. Parsimony fit indices 
were not utilized because the model had only one dimension. 
From Table 2, all of the indices of this study fell into the 
prescribed range, suggesting that the model indices fit the 
observed data quite well. The preceding information 
indicated that EAI demonstrated good reliability and validity 
(see Table 2). 

 
TABLE 2 FIRST-ORDER MODEL FITTING RESULTS OF EAI 

Indices ²/df GFI RMSEA AGFI CFI IFI 
Requirements <3 >0.90 <0.08 >0.90 >0.90 >0.90 
Values in the Present Study 1.01 0.996 0.035 0.991 0.999 0.999 

Exercise 
addiction 

Exercise addiction 1 

Exercise addiction 2 

Exercise addiction 3 

Exercise addiction 4 

Exercise addiction 5 

Exercise addiction 6 
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.74 

.83 
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e1 

e1 

e1 
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B. Exercise addiction status of Chinese college 
students 

According to the study results of Terry et al. [14] when 
the score of EAI of the research targets is more than 24, the 
research target is dependent on exercise. The investigation 
results in this study indicate that among the 1,601 research 
targets, 181 have scores of more than 24, with an exercise 
reliance detection rate of 11.3%; the group consists of 127 

male students and 54 female students; the detection rate of 
male students is significantly higher than that of female 
students; the exercise addiction detection rate of subjects 
with varying ages and BMIs has no significant difference; 
the longer the continuous participation duration, more 
frequent exercise every week, and longer exercise duration 
each time, the higher the exercise addiction detection rate 
will be (see Table 3). 

 
TABLE 3 GENERAL DATA OF THE OBJECTS 

Factors Total Number Number of 
Exercise 
addiction 

detection rate 2 P 

Gender Male 984 127 12.91% 6.527 0.011 
Female 617 54 8.75% 

Age 19 150 14 9.3% 2.698 0.441 
20 787 92 11.7% 
21 352 34 9.7% 
22 312 41 13.1% 

BMI <18.5 194 29 14.9% 4.34 0.227 
18.5-23.9 1054 113 10.7% 
24.0-26.9 272 33 12.1% 

≥27 81 6 7.4% 
Total 

Exercise 
Time 

＜3 months 218 10 4.6% 21.40 <0.001 
3-6 months 280 21 7.5% 

6 -12 months 412 50 12.1% 
1-2 years 497 68 13.7% 

More than 2 years 194 32 16.5% 
Exercise 

Frequency 
(times per 

week) 

1 121 0 0% 28.18 <0.001 
2 598 33 5.5% 
3 473 50 10.6% 
4 181 31 17.1% 

≥5 228 67 29.4% 
Exercise 

Time 
＜30 minutes 163 4 2.5% 19.88 <0.001 
30-60 minutes 346 31 9.0% 

1-2 hours 722 90 12.5% 
≥2 hours 370 56 15.1% 

 

IV. DISSCUSSION 

This study adopts internal consistency and test–retest 
reliability to analyze reliability. The internal consistency of 
scales generally uses Cronbach’s alpha. Generally, when 
Cronbach’s alpha reaches 0.6, reliability is commonly 
considered acceptable. If it reaches 0.7–0.9, then reliability is 
good. If it is above 0.9, the internal consistency of the scale 
is excellent [19]. The results indicate that EAI has a good 
internal consistency. It shows that EAI also have good 
internal consistency under the Chinese cultural background 
with the cultural backgrounds of Spain, United Kingdom, 
United States, Denmark, Hungary, and so on [16]. A test–
retest reliability of above 0.7 is considered acceptable. The 
test results of test–retest reliability of the present study 

suggest that the correlation coefficient of two measurements 
is 0.834 and confirm that the scale exhibits good stability. 

Common indices for evaluating the validity of measuring 
tools include content validity, concurrent validity, and 
construct validity [19]. The current study adopts construct 
validity in performing a validity analysis. Construct validity 
generally adopts CFA, which chiefly represents the construct 
validity of tests through the match degree between data and 
model. If the fittings of all of the indices are good, then the 
test has good construct validity. In the analysis of test 
validity, common fit indices include absolute fix index, 
relative fix index, and parsimony fit index. 

According to the suggestion of Hou et al. [18], parsimony 
fit index introduces a parsimony principle into fit indices to 
punish models with a large number of parameters. The 
present study does not use parsimony fit indices because the 
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model has only one dimension and very few parameters, and 
only absolute fit indices and relative fit indices are used for 
the test. Using ²/df, GFI, RMSEA, AGFI, CFI, and IFI to 
fix the model, for ²/df, some researchers argue that a value 
less than 3 can be regarded as qualified. REMEA ≤ 0.08 
and AGFI, GFI, CFI, and IFI must reach 0.9; the greater the 
value, the better. GFI is determined to be less affected by 
sample size compared with other models with fewer 
parameters. Different estimation methods of model also lack 
a significant influence on GFI. Therefore, most foreign 
research reports are based on GFI and AGFI. GFI varies 
between 0 and 1. When GFI is greater than 0.90, the model 
fits data relatively well [18]. However, some studies suggest 
that in psychosocial analysis, reaching GFI above 0.90 is 
difficult because of the complexity of the phenomenon to be 
evaluated. As long as GFI is greater than 0.8, then model 
conception is deemed to be rational [19]. GFI obtained in the 
present study GFI (=0.996) suggests that after empirical 
exploration, the exercise addiction structure is perfectly 
acceptable, and all of the other indices of this study fall 
within the prescribed range, indicating that the model indices 
fit the observed data relatively well. The result indicates that 
EAI demonstrates good reliability and validity. Moreover, 
the result is consistent with those of Griffiths et al. [16]. 

Investigation statistics also reveals that the exercise 
addiction detection rate of the research target is 11.3%, 
which is lower than that of Lejoyeux et al. [20], but slightly 
higher than that of Villella et al. [21] and Szabo and Griffiths 
[22]; the statistics is basically consistent with the results of 
Szabo et al. [23]. The detection rate of male college students 
is significantly higher than that of female college students, 
which is different from the results of Zhang and Li [24]. The 
findings of Zhang and Li [24] indicate that exercise addiction 
between different genders has no significant difference. 
Moreover, the detection rate of students with long 
continuous participation is significantly higher than that of 
students with short continuous participation; the detection 
rate of students with more frequent exercise is significantly 
higher than that of students with less frequent exercise every 
week; and the detection rate of long exercise duration is 
significantly higher than that of short exercise duration, 
which is consistent with the findings of Zhang and Li [24]. 
According to the test results of psychometrics indices, the 
present scale conforms to the cultural background in China 
and can be used as a reliable tool for measuring the exercise 
addiction of college students. 

V. CONCLUSION 

Chinese scholars have belatedly studied exercise 
addiction; thus, research on exercise addiction remains 
scarce. Moreover, the appropriate tools for measuring 
exercise addiction are lacking. Several researchers accept 
EAI, but its reliability and validity have not been verified 
when it is used for the Chinese population. Inspecting the 
reliability and validity of EAI for Chinese college students 
can provide researchers with a reliable measurement tool for 
examining the exercise addiction of Chinese college students 
and facilitating studies on the exercise addiction of the 
Chinese population. 
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