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Abstract  College students experience great stress due to many factors, such as 
an uncertain future, academic responsibilities, and pressures imposed by social 
communication. Many institutions of higher education are focusing on how to 
mediate stressful situations and increase the subjective well-being (SWB) of 
students to sustain a lifestyle focused on wellness. The online survey used for 
this study focused on testing an exploratory SWB model by implementing partial 
least squares structural equation modeling (PLS-SEM) techniques. The 
participants were 470 college-aged students enrolled in seven different 
institutions in six cities across China. Findings yielded a good model fit (the 
Standardized Root Mean Squared Residual [SRMR] = .054) with the validity of 
manifest variables, reliability of the latent variables (LVs), and overall SWB 
model indicating moderate predictiveness (GoF R2 = .476) by the LVs. 
Additionally, all of the direct path coefficients and indirect path coefficients that 
consisted of four partial mediators and one full mediator yielded statistically 
significant results via bootstrapping. Furthermore, path coefficients for utilization 
of emotion to life satisfaction for the cognitive exercise group were significantly 
higher than for the non-cognitive exercise group. The findings illustrated a good 
model fit for an exploratory SWB model that can predict an individual’s SWB, 
and cognitive and non-cognitive exercises had different effects on the 
individuals’ SWB. 
 
Keywords  higher education, subjective well-being (SWB), partial least squares 
structural equation modeling (PLS-SEM), psychological distress, emotional 
intelligence (EI) 
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Introduction 

Wellness is a lifestyle that consists of understanding mental and physical needs in 
the process of self-care (Balkin, Tietjen-Smith, Caldwell, & Shen, 2007). Current 
studies have illustrated that stress, which sometimes leads to challenges such as 
depression and anxiety, can be reduced and that we can avoid having it become a 
significant challenge that threatens an individual’s wellness (Balkin et al., 2007; 
Chan et al., 2013). College students (in comparison to the general population) 
tend to experience higher levels of mental distress (Soysa & Wilcomb, 2013). 
Rayle and Chung (2007) pointed out that frequent negatively stressful 
experiences (academic stress such as tight deadlines, juggling readings and 
assignments, test anxiety, bad grades, and social stress including making new 
friends, missing home, etc.) in college might be a major reason for depression 
among college students. Consequently, mental distress may result in decreased 
subjective well-being (SWB). Subjective well-being is defined as “people’s 
cognitive and affective evaluations of their lives” (Diener, Diener, & Diener, 
1995, p. 851). Based on a SWB model theorized by Diener, Suh, Lucas, and 
Smith (1999), there are three components of SWB. These components are 
pleasant affect, unpleasant affect, and life satisfaction. This study conceptualized 
the two components of Diener et al.’s (1999) SWB theory, unpleasant affect and 
life satisfaction, together with emotional intelligence (EI), in order to investigate 
the simultaneous relationships among the variables of stress, depression, 
utilization of emotion, and life satisfaction for Chinese university students. 

Literature Review 

Subjective well-being can be conceptualized as the psychological process of 
consistently evaluating one’s lives, which encompasses diverse and 
miscellaneous events that may act as a double-edged sword to influence the 
feelings and experiences of life satisfaction, happiness, and fulfillment (Diener & 
Chan, 2011). Diener et al. (1999) pointed out that many psychological studies 
have concentrated on events which are shown to have a negative effect on SWB, 
noting that undesirable events have up to as much as five times more impact than 
pleasant events on people’s feelings of SWB (e.g., Hanson & Mendius, 2009). 
Hence, various studies have been conducted to investigate psychological distress 
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(e.g., Eisenberg, Hunt, & Speer, 2013; Lipson, Gaddis, Heinze, Beck, & 
Eisenberg, 2015).  

According to Lipson et al. (2015), who examined college students’ mental 
health at 72 colleges/universities in the United States participating in the 
“Healthy Minds Study” (2007–2013), 18.2% out of 43,210 undergraduate 
students screened positive for depression and almost one third of them reported 
having received treatment for mental health distress. Another study by Eisenberg 
et al. (2013) indicated that 17.3% out of 14,175 college students have suffered 
from depression, and the prevalence of depression among students at college 
level has been increasing in the United States. Additionally, other empirical 
studies have indicated that stress is positively correlated with depression (Lu, 
Bian, Wang, Wu, Wang, & Zhao 2017; Wang et al., 2011), and conversely 
negatively correlated with SWB, as measured by life satisfaction (Denovan & 
Macaskill, 2017). Based on these studies, we argue that depression may act as a 
mediator between psychological distress and SWB. 

In contrast to how stress and depression influences SWB, EI is positively 
correlated with and has a positive effect on SWB (Chen, Peng, & Fang, 2016; 
Szczygieł & Mikolajczak, 2017), and conversely, EI is negatively correlated with 
stress (Bao, Xue, & Kong, 2015). According to Bao et al. (2015), EI can be 
categorized into two facets: ability and trait. Szczygieł and Mikolajczak (2017) 
posit that ability EI can be measured by performance tests, while trait EI can be 
assessed by self-report inventories. Additionally, EI consists of many dimensions, 
with the utilization of emotion just one of the measurements. It includes 
components of flexible planning, creative thinking, redirected attention, and 
motivation (Schutte et al., 1998). The research supports that individuals have the 
capability to direct or guide the use of their emotions to useful activities that can 
positively impact on their performance (Bao et al., 2015; Chen et al., 2016). 
Therefore, the present study concentrated on the mediating effects of the 
utilization of emotion between psychological distress and SWB.  

Many researchers have pointed out that physical exercise can be an efficient 
way to decrease psychological distress (e.g., Chan et al., 2013). However, it is 
yet to be ascertained if different types of physical exercise have a similar impact 
on psychological distress, EI, and SWB. Cognitive exercises, defined as physical 
exercise consistently combined with a cognitive component in a process of 
practice and evaluation (Gates, Sachdev, Singh, & Valenzuela, 2011), have 



Xiaoxi DONG, Lilia C. DIBELLO, Mehmet TÜREGÜN, Ruth A. BAN 406

received considerable attention in various disciplines. Taichi in particular, is one 
of the most popular mind-body exercises in China, and is a mindfulness exercise 
that coordinates the functions of cognition and action during physical practice 
(Wang et al., 2010). This study sought to understand whether cognitive exercises, 
such as Taichi, Qigong, and Yoga, have the same effect on the SWB model in 
comparison to other types of exercises, such as soccer, basketball, volleyball, and 
ping-pong. In this study, we hypothesized that the effects of stress on life 
satisfaction are mediated by depression and utilization of emotion. Additionally, 
the effects of depression on life satisfaction are mediated by utilization of 
emotion. Furthermore, we hypothesized that the path coefficients of the cognitive 
exercise group would be statistically significantly higher than those of the 
non-cognitive exercise group in our exploratory SWB model. 

Methods 

Participants 
 
A convenience sample of 470 university students who are enrolled in public 
universities in China (female = 162, male = 308, M age = 18.94, SD = 1.40 with 
two typographic outliers, and without the two typographic outliers the M age = 
18.99, SD = 1.09) and taking different types of exercise classes as part of their 
required program of study, participated in this study. The participants were from 
seven public universities located in six cities in China, and because of the 
confidentiality concern, the participants’ demographic information was labelled 
as their cities’ name, (N Beijing = 38, Tianjin = 115, Wuhan = 134, Zhengzhou = 
98, Chongqing = 53, and Nanjing = 32). Out of the 470 participants, 107 enrolled 
in cognitive exercise classes, such as Taichi, Yoga, and Qigong, and the other 
363 participants enrolled in non-cognitive exercise classes, such as soccer, 
basketball, volleyball, and ping-pong. 
 
Procedure 
 
After Institutional Review Board (IRB) approval was granted by Barry 
University, the researchers contacted potential gatekeepers who work for Chinese 
public universities to collaborate in the process of recruiting participants for the 
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study. A convenience sample was used for data collection. Each of the seven 
universities had a gatekeeper who agreed to collaborate by sending the online 
survey link that was created by the researchers. The link included both the 
Informed Consent form and the survey to be administered to the students. The 
Informed Consent form was on the first page of the online survey, and 
participants who agreed to participate in the study clicked on the “Yes” button, 
before they could continue to respond to the online survey. The seven 
gatekeepers collaborated with the researchers to collect the data for the study, 
with the data collection process taking three weeks to complete. 
 
Measures 
 
The online survey for this study included four different instruments to measure 
participants’ levels of stress, depression, utilization of emotion, and life 
satisfaction. The instruments were the Perceived Stress Scale (PSS), Beck 
Depression Inventory (BDI), Schutte Self Report Emotional Intelligence Test 
(EIT), and Satisfaction with Life Scale (SWLS). 
 
Stress Measurement 
 
The Perceived Stress Scale (PSS), developed by Cohen, Kamarck, and 
Mermelstein (1983), was used to measure the degree to which an individual’s 
stressful life is associated with feelings of “unpredictable, uncontrollable, and 
overloading” experiences (p. 387). The 10 items of the PSS were adopted for this 
study as these items indicated good reliability for the Chinese college population 
(Lu et al., 2017). The PSS uses a 5-point Likert scale ranging from 0 (never) to 4 
(very often) with 6 negatively and 4 positively worded items. Lu et al. (2017) 
conducted a study measuring the reliability of the 10-item PSS among 1,096 
Chinese college students. Their results showed a good internal consistency for 
the 10-item PSS with a Cronbach’s reliability coefficient of α = .85 and 
test-retest reliability of α = .70. Additionally, they found a two-factor structure 
with reasonable goodness of model fit indices of Goodness-of-Fit Index (GFI) 
= .940, Normed Fit Index (NFI) = .925, CFI = .939, Root Mean Square Residual 
(RMSR) = .039, and Root Mean Squared Error of Approximation (RMSEA) 
= .049. Therefore, we decided to use the two factors of the 10-item PSS as two 
latent variables (LVs) of positively and negatively stated stress. 
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Depression Measurement 
 
The Beck Depression Inventory (BDI), developed by Beck, Ward, Mendelson, 
Mock, and Erbaugh (1961), was used to measure participants’ level of depression. 
The responses on the 21-items of the BDI ranged from 0 (none) to 3 (severe) on a 
4-point scale. According to Chen et al. (2013), who conducted a study using BDI 
to measure the degree of depression among Chinese university students, the 
Cronbach’s α  for BDI was .851. 
 
Utilization of Emotion Measurement 
 
The Emotional Intelligence Scale (EIS) developed by Schutte et al. (1998) was 
used to measure EI. The EIS consists of 33 items using a 5-point Likert scale 
with responses ranging from 1 (strongly disagree) to 5 (strongly agree). The EIS 
has a multidimensional structure of EI including appraisal and expression of 
emotion, regulation of emotion, and utilization of emotion. The Cronbach’s α 
coefficient ranges from .87 to .90 and the two-week test-retest reliability was 
reported as .78 (Schutte et al., 1998). Additionally, Lane et al. (2009) conducted 
a factor analysis to examine the validity of the EIS for a population of college 
physical activity students. The results of their confirmatory factor analysis 
revealed the model fit indices of NFI = .93, NNFI = .96, CFI = .96, and RMSEA 
= .04 for a 5-factor model. The 14 items that lacked a direct emotion have been 
eliminated. The five factors, consisting of the remaining 19 items are: appraisal 
of others’ emotions, appraisal of own emotions, regulation, social skills, and 
utilization of emotion. From the 19 remaining items, the “Utilization of 
Emotion” subscale that consists of six items was used in our study.  
 
Life Satisfaction Measurement 
 
The Satisfaction with Life Scale (SWLS), developed by Diener, Emmons, Larsen, 
and Griffin (1985), was used to measure global life satisfaction. The SWLS 
instrument consists of five items using a 7-point Likert-type scale ranging from 1 
(strongly disagree) to 7 (strongly agree). A two-month test-retest process 
revealed a Cronbach’s α reliability coefficient of .87 (Diener et al., 1985). 
Similarly, Bai, Wu, Zheng, and Ren (2011) conducted a study to examine the 
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reliability and factorial validity of the SWLS for their Chinese sample. Their 
results indicated a Cronbach’s α reliability coefficient of .92 for the whole scale. 
The original single-factor solution indicated a somewhat reasonable model fit 
with X2(5) = 750.82, Tucker-Lewis Index (TLI) = .88, CFI = .94, the 
Standardized Root Mean Squared Residual (SRMR) = .05, and RMSEA = .18. 
After allowing items 4 and 5 to be correlated, this model fit was reported as X2(4) 
= 143.52, TLI = .97, CFI = .99, SRMR = .085, and RMSEA = .021. The loading 
of the five items were .76, .87, .85, .65, and .59 (Bai et al., 2011). As a result, we 
decided to use the SWLS instrument to measure levels of life satisfaction among 
participants in this study. 
 
Data Analysis 
 
There are several strengths of adopting the partial least squares structural 
equation modeling (PLS-SEM) for investigating complex theory-based models. 
First, PLS-SEM is a component-based algorithm with special attention paid to 
the predictiveness of the model (Chin, 1998). Second, as PLS-SEM is a 
non-parametric technique, there are no assumptions requiring multivariate 
normality and independence of manifest variables (MVs) (Chin, 2010). Third, 
PLS-SEM decreases the potential of committing Type I and Type II errors (Chin, 
2010). Fourth, PLS-SEM substantially reduces the possibility of having model 
misspecifications for the path coefficients and loading estimates to propagate 
through the entire model because in the component-based PLS-SEM only the 
estimates within the immediate neighboring constructs are affected (Chin, 2010; 
Ravand & Baghaei, 2016). The R package plspm developed by Sanchez, 
Trinchera, and Russolillo (2017) was used to examine our research hypotheses 
for university students in China. 

Findings  

The findings are reported in the following order: (1) summary statistics and 
normality measures, (2) convergent validity of the MVs, (3) discriminant validity 
of the MVs, (4) measurement model evaluation by the reliability of the LVs, (5) 
path coefficients for the SEM via bootstrapping, (6) mediating effects by 
examining the direct, indirect and total effects via bootstrapping, (7) the 
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predictability of the model by the R2 for the endogenous LVs via bootstrapping 
and the overall model, and (8) comparison of the path coefficients between the 
cognitive and non-cognitive exercise groups via bootstrapping.1 

A summary of the descriptive statistics is displayed in Table 1. As PLS-SEM 
analysis does not require a normality assumption, the excess values of skewness 
and kurtosis were not considered to be a serious issue (Chin, 2010).  
 
Table 1  Descriptive Statistics for Manifest Variables of Latent Variables: Stress, Depression, 

Life Satisfaction, and Utilization of Emotion 

MVs M SD Skew.2SE Kurt.2SE N 
sa1 4.343 1.359 1.979‒  0.634‒  470 
sa2 4.053 1.412 0.316‒  1.230‒  470 
sa3 4.553 1.375 2.117‒  0.725‒  470 
sa4 3.883 1.502 0.470‒  1.479‒  470 
sa5 3.009 1.681 2.814 0.936‒  470 
uoe1 3.743 0.846 1.926‒  0.158 470 
uoe2 3.451 0.931 0.527‒  0.648‒  470 
uoe3 3.964 0.816 2.625‒  0.502 470 
uoe4 3.938 0.755 2.052‒  0.497 470 
uoe5 3.560 0.778 1.000‒  0.140 470 
uoe6 3.853 0.754 2.596‒  1.819 470 
pss1 1.519 0.909 0.239 0.‒ 802 470 
pss2 1.862 0.818 0.009 0.031 470 
pss3 1.730 0.829 0.295 0.090 470 
pss4 1.904 0.940 0.438 0.118‒  470 
nss1 1.438 0.996 1.298 0.494‒  470 
nss2 1.566 1.074 1.138 1.273‒  470 
nss3 1.674 1.052 0.959 1.098‒  470 
nss4 1.843 0.917 0.369 0.206‒  470 
nss5 1.513 1.013 0.936 1.293‒  470 
nss6 1.787 0.936 0.538 0.013‒  470 
dep 9.821 8.320 5.224 3.336 470 

Note. sa = Life Satisfaction, uoe = Utilization of Emotion, pss = Positively Stated Stress, nss = Negatively 

Stated Stress, and dep = total score of Beck Depression Inventory. The same hereinafter. 

                                                        
1 The data supporting the findings of this study are available from the corresponding author, upon 
reasonable request. 



An Exploratory Analysis of a Subjective Well-Being Model  411 

The quality of a measurement model can be assessed by measuring how much 
of the variance of the MVs of an LV is shared, which is referred to as convergent 
validity, and is established by factor loadings higher than .7 (Ravand & Baghaei, 
2016; Sanchez, 2013). The results showed that three of the MVs loaded lower 
than .7. These MVs were uoe5 (.627) for utilization of emotion, nss5 (.634) for 
negatively stated stress, and sa5 (.627) for life satisfaction. As a result, these 
three MVs were eliminated from further analysis. In addition, the total score of 
BDI was used as the only MV for measuring depression. Hence, its loading was 
1.000. The loadings, weights, communalities, and redundancy for the MVs are 
given in Table 2.  

 
Table 2  Loadings and Weight of Manifest Variables for Latent Variables: Stress, Depression, 

Utilization of Emotion, and Life Satisfaction 

MVs Block Loading Weight Communality Redundancy 

pss1 pss .774 .359 .599 .000 

pss2 pss .739 .354 .546 .000 

pss3 pss .780 .305 .609 .000 

pss4 pss .738 .301 .544 .000 

nss1 nss .764 .244 .583 .000 

nss2 nss .854 .284 .729 .000 

nss3 nss .844 .273 .713 .000 

nss4 nss .730 .222 .533 .000 

nss6 nss .747 .240 .558 .000 

dep dep 1.000 1.000 1.000 .495 

uoe1 uoe .708 .259 .501 .111 

uoe2 uoe .761 .372 .579 .128 

uoe3 uoe .700 .209 .490 .109 

uoe4 uoe .711 .209 .505 .112 

uoe6 uoe .742 .322 .550 .112 

sa1 sa .823 .339 .677 .290 

sa2 sa .761 .241 .579 .248 

sa3 sa .876 .374 .768 .329 

sa4 sa .781 .269 .609 .261 

 
In addition to convergent validity, discriminant validity is another tool used to 
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assess how distinct a given LV is from another LV. The cross loadings of the 
MVs are given in Table 3. Because the loadings of the MVs associated with a 
given LV are higher than their loadings with any other LV, there are no traitor 
MVs present. All the MVs are loyal to their respective LVs. Therefore, the 
results displayed in Table 3 are in support of discriminant validity (Chin, 2010).  

 
Table 3  Cross Loadings of Manifest Variables for Each Latent Variable Block 

MVs block pss nss dep uoe sa 

pss1 pss .774 .483 .423 .350‒  .418‒  

pss2 pss .739 .518 .447 .318‒  .409‒  

pss3 pss .780 .453 .384 .284‒  .342‒  

pss4 pss .738 .375 .328 .314‒  .357‒  

nss1 nss .474 .764 .525 .297‒  .390‒  

nss2 nss .499 .854 .600 .304‒  .465‒  

nss3 nss .465 .844 .595 .275‒  .429‒  

nss4 nss .453 .730 .450 .248‒  .384‒  

nss6 nss .514 .747 .542 .302‒  .358‒  

dep dep .526 .691 1.000 .402‒  .567‒  

uoe1 uoe .270‒  .217‒  .275‒  .708 .297 

uoe2 uoe .377‒  .369‒  .376‒  .761 .453 

uoe3 uoe .252‒  .202‒  .201‒  .700 .226 

uoe4 uoe .250‒  .178‒  .181‒  .711 .246 

uoe6 uoe .323‒  .274‒  .346‒  .742 .377 

sa1 sa .441‒  .444‒  .481‒  .441 .823 

sa2 sa .316‒  .294‒  .370‒  .307 .761 

sa3 sa .483‒  .518‒  .561‒  .435 .876 

sa4 sa .373‒  .373‒  .392‒  .296 .781 

 
A composite α value of .70 or higher provides evidence to support 

homogeneity of the MVs (Chin, 1998). The present composite α values indicate 
good internal consistency for each LV, pss (α = .844), nss (α = .892), dep (α = 
1.000), uoe (α = .851), and sa (α = .886). Additionally, average variance 
extracted (AVE) was examined for measuring reliability of the LVs. The results 
show that all AVEs are above .5, which indicates that more than 50% of the 
variance of the MVs of a given LV is shared. Hence, the AVE values greater 
than .5 indicates good convergent validity for each LV (Chin, 2010; Ravand & 
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Baghaei, 2016). Furthermore, the measurement model can also be evaluated by 
the unidimensionality of the LVs. Unidimensionality of the measurement model 
can be examined by investigating if the first eigenvalues are greater than 1 and 
the second eigenvalues are less than 1 for each LV (Ravand & Baghaei, 2016). 
Based on this criterion, Table 4 shows that first and second eigenvalues of all 
LVs in our measurement model are acceptable. 

 
Table 4  Inner-Model Correlations and Measurement Model Reliability Measures 

AVE eig. 1st eig. 2nd LVs Mode MVs pss nss dep uoe sa 

.575 2.305 .657 pss A 4 -     

.623 3.116 .679 nss A 5  .603*** -    

1.000 1.000 .000 dep A 1  .524***  .691*** -   

.525 2.666 .738 uoe A 5 .423‒ *** .366‒ *** .406‒ *** -  

.658 2.640 .561 sa A 4 .505‒ *** .515‒ *** .566‒ *** .468*** - 

Note. *p < .05, **p < .01, and ***p < .001. Mode A = reflective constructs, eig.1st = first eigenvalue, 

eig.2nd = second eigenvalue, and AVE = Average Variance Extracted. 

 
Having established the reliability and validity of the measurement or outer 

model, we proceeded to examine the structural or inner model, which was based 
on a SWB theory that the life satisfaction could be predicted by the LVs of stress, 
depression, and utilization of emotion. The quality of the structural model was 
assessed initially by examining the statistical significance of the regression 
weights, as summarized in Figure 1. 

All direct paths were statistically significant. The LV depression were 
significantly negatively correlated with the LV utilization of emotion (β = −.251, 
p < .001), while it is positively correlated with the LVs positively stated stress (β 
= .168, p < .001) and negatively stated stress (β = .588, p < .001). The LV 
utilization of emotion was statistically significantly negatively correlated with 
the LV positively stated stress (β = .287, p < .001). The LV life satisfaction was 
statistically significantly negatively correlated with the LVs depression (β = .301, 
p < .001), positively stated stress (β = .185, p < .001), and negatively stated stress 
(β = .114, p < .05), while it is positively correlated with utilization of emotion (β 
= .226, p < .001). As recommended by Streukens and Leroi-Werelds (2016), a 
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bootstrapping of 10,000 samples of size n = 470 was used to examine the 
variability and stability of all direct paths. As displayed in Table 5, the results 
indicate statistically significant confidence intervals for all direct paths.  
 

 
Figure 1  Graphical Representation of the Model 

Note. * p < .05, and *** p < .001. 
 

Table 5  Structural Model Path Coefficients  
LVs β SE t Mean.Boot SE 95 % CI 

pss -> dep .168 .041 4.056*** .169 .040 .091 .248 

pss -> uoe −.287 .048 −5.981*** −.290 .050 −.386 −.191 

pss -> sa −.185 .046 −3.988*** −.185 .048 −.282 −.091 

nss -> dep .588 .041 14.201*** .588 .036 .516 .657 

nss -> sa −.114 .053 −2.157* −.114 .057 −.227 −.003 

dep -> uoe −.251 .048 −5.238*** −.252 .048 −.343 −.158 

dep -> sa −.301 .050 −5.984*** −.299 .051 −.399 −.199 

uoe -> sa .226 .040 5.683*** .227 .039 .151 .304 

Note. *p < .05, **p < .01, and ***p < .001.  

 
The indirect paths were calculated by the product of the two or more specified 

associated direct paths (Streukens & Leroi-Werelds, 2016). Based on the 
bootstrapping results, all the indirect effects that consisted of four partial 
mediations and one full mediation were statistically significant.  

The coefficient of determination, R2, is another index used to assess the 
quality of the structural model. As displayed in Table 7, R2 for depression, as 
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predicted by the two LVs of positively stated and negatively stated stress, 
was .495, R2 for utilization of emotion, as predicted by the two LVs of 
positively stated stress and depression, was .222, and R2 for life satisfaction, 
as predicted by the four LVs of positively stated and negatively stated stress, 
depression, and utilization of emotion, was .428. According to the effect size 
index established by Cohen (1988), the endogenous LVs of depression (dep) 
and life satisfaction (sa) have large effect sizes, and the endogenous LV of 
utilization of emotion (uoe) has a medium effect size.  

 
Table 6  Bootstrapping Results for Direct, Indirect, and Total Effects among the Latent 

Variables 
Relationships Direct Indirect Total Mean.Boot SE 95% CI 

pss-> uoe −.287 −.042 −.329 −.333 .047 −.421 −.240 

pss-> sa −.185 −.125 −.310 −.312 .048 −.407 −.219 

nss-> uoe .000 −.148 −.148 −.148 .030 −.207 −.091 

nss-> sa −.114 −.210 −.324 −.324 .048 −.418 −.229 

dep-> sa −.301 −.057 −.357 −.357 .052 −.458 −.256 

 

Table 7  Original and Bootstrap R2 Results for Structural Model Summary 
LVs Type R2 Mean.Boot SE 95% CI Block_Communality 

pss Exogenous .000     .575 

nss Exogenous .000     .623 

dep Endogenous .495 .497 .031 .435 .557 1.000 

uoe Endogenous .222 .228 .035 .161 .300 .525 

sa Endogenous .428 .435 .034 .367 .501 .658 

 
A bootstrap sampling of 10,000 samples resampled from the original dataset 

was used to examine the variability and stability of the R2 values. The results, as 
displayed in Table 7, indicate statistically significant confidence intervals for the 
R2 values. The overall model fit is moderately high (GoF R2 = .476), as Chin 
(1998) classified R2 values of less than .19 as weak, greater than .33 as moderate, 
and greater than .67 as substantial, while Sanchez (2013) considered the R2 

values between .3 and .6 to be moderate. According to Henseler et al. (2014), one 
of the fit indices is the SRMR, which is the discrepancy between the observed 
correlations and the model-implied correlations. Hu and Bentler (1999) reported 
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that SRMR values smaller than .08 are an indication of a good model fit. For our 
model, the result indicates a good model fit (SRMR = .054). 

One of the ways is to develop a separate model for each group and compare 
the path coefficients in the models. We examined whether there was a 
statistically significant difference regarding path coefficients for the LVs 
between the cognitive exercise and non-cognitive exercise group models. A 
bootstrapping of 10,000 samples of size N = 470 was used to examine if there 
was a statistically significant difference on the path coefficients for the LVs 
between the groups. Based on the adopted t-test statistic value given in Table 8, 
the results indicate that a statistically significant difference (t[468] = 1.769, p 
= .039) regarding path coefficients for utilization of emotion (uoe) to life 
satisfaction (sa) was found between cognitive exercise (β = .355) and 
non-cognitive exercise groups (β = .190). In addition, the path coefficient for 
positively stated stress (pss) to life satisfaction (sa) for the cognitive exercise 
group (β = −.034) was weaker than for the non-cognitive exercise group (β = 
−.220), but the difference was not statistically significant (t[468) = 1.556, p 
= .060). 

 
Table 8  Comparing Path Coefficients between Cognitive and Non-Cognitive Exercise 

Groups  
Paths Global Cognitive Non-Cognitive diff.abs t df p 

pss->dep .168 .282 .138 .144 1.561 468 .060 

pss->uoe −.287 −.285 −.290 .005 0.032 468 .487 

pss->sa −.185 −.034 −.220 .186 1.556 468 .060 

nss->dep .588 .522 .608 .086 1.007 468 .157 

nss->sa −.114 −.103 −.121 .018 0.153 468 .439 

dep->uoe −.251 −.283 −.246 .037 0.322 468 .374 

dep->sa −.301 −.427 −.266 .161 1.308 468 .096 

uoe->sa .226 .355 .190 .165 1.769 468 .039 

Discussion 

The present study investigates the effect of stress on life satisfaction mediated by 
depression and utilization of emotions. We hypothesize that the effect of 
positively stated stress on life satisfaction is mediated by depression and 
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utilization of emotion and the effect of negatively stated stress on life satisfaction 
is mediated by depression in our exploratory model. The model indicates a good 
model fit with validity of the MVs and reliability of the LVs and a moderate 
overall model predictiveness (GoF R2 = .476) that SWB can be predicted by the 
LVs: stress, depression, and utilization of emotion. Additionally, all the direct 
and indirect path coefficients among the LVs were found to be statistically 
significant in the model. Specifically, the results of our model indicate that 
positively and negatively stated stress has a negative significant direct effect on 
life satisfaction. Moreover, the mediators of depression and utilization of 
emotion between stress and life satisfaction have significant indirect path 
coefficients that indicate complementary mediation, which meant that the direct 
and indirect path coefficients both had negative effects on life satisfaction.  

The present results are consistent with the results reported by other studies 
(Bao et al., 2015; Chen et al., 2016; Szczygieł & Mikolajczak, 2017). Szczygieł 
and Mikolajczak (2017) used covariance-based structural equation modeling 
(CB-SEM) to examine a life satisfaction model. Their results indicated a 
statistically significant direct positive path coefficient (β = .60, p < .001) between 
trait EI and life satisfaction. Likewise, another CB-SEM study, conducted by 
Chen et al. (2016), reported that EI had a statistically significant indirect positive 
effect on life satisfaction in their SWB model. Moreover, Denovan and Macaskill 
(2017) conceptualized and investigated a SWB model by using CB-SEM. Their 
results indicated that stress had a statistically significant negative effect on life 
satisfaction (β = −.21, p < .05) for a college student population. Hence, the 
present results support our hypothesized SWB model and the model displays a 
consistent validity and fit in comparison with other studies. For the second 
hypothesis that the path coefficients for the cognitive exercise group would be 
statistically significantly higher than for the non-cognitive exercise group, we 
found that cognitive exercises, such as Taichi, Qigong, and Yoga, had a 
statistically significantly higher path coefficient for utilization of emotion to life 
satisfaction than non-cognitive exercises, such as soccer, basketball, and 
ping-pong. Although it is well known and commonly understood that physical 
exercise reduces psychological illness while promoting SWB, the present results 
provide substantial evidence that there is a discrepant effect on the path 
coefficients in our SWB model between cognitive exercise and non-cognitive 
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exercise groups.  

Conclusions and Limitations 

The results from PLS-SEM analysis for testing the exploratory model provide 
evidence that the individuals’ SWB could be predicted by the model. In other 
words, the results indicate that SWB could be explained by a combination of 
stress, depression, and utilization of emotion simultaneously. Additionally, the 
present study offers a considerable amount of information on the various 
mediators of SWB. First, this study may be one of the first to investigate the 
effects of stress on life satisfaction as mediated by depression and utilization of 
emotion simultaneously. Second, the present study shows that the PLS-SEM 
technique, which is widely used in many other disciplines, such as management 
and marketing, is also a suitable sophisticated technique for testing an 
exploratory SWB model. Third, the present study illustrates different effects on 
SWB based on different types of exercises. This could provide a better 
understanding as to how to increase individuals’ SWB through different types of 
exercises. As a result, the present findings provide valuable understanding and 
information to guide educational institutions in implementing programs and 
designing curricula that promote individuals’ SWB. 

Since the participants took different exercise classes as part of their required 
program of study from different instructors in different universities, the fidelity 
of implementation of the cognitive component may be a limitation. Different 
instructors may have had a different focus and used a different approach in their 
respective classes. For future studies, the authors recommend conducting a 
quasi-experimental study to investigate the discrepant effect on SWB between 
cognitive and non-cognitive exercises. Furthermore, future research might focus 
on testing the causality among variables. Moreover, a qualitative study might be 
proposed which explores how participants understand their personal SWB and 
the impact they thought particular exercises might have on their health. 
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