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A study on the Structural Equation Modeling of Interpersonal
problem, Stress coping strategy, Mental health of University students
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Abstract This study aimed to analyze the relationship between interpersonal problem, stress coping strategies and
mental health for university students at risk of smartphone addiction using a structural equation modeling. Key results
of the analysis were as follows. The interpersonal problem increased the severity of mental health. Stress coping
strategies had partial mediating effects in the relationship between interpersonal problem and mental health. Passive
coping strategy was risk factor and Active coping strategy was protective factor. Based on these results, various
interventions for improving mental health for university students at risk of smartphone addiction were suggested.
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1. Introduction students at 5% and high school students at 29%; it is

also reported that 76% of university students

University students are the single largest user group experience a type of withdrawal when they are unable

of smartphones, with 99% of Korean university — {, yce their smartphones, experiencing anxiety and
students owning a smartphone. According to a 2016

Korean study, 31% of university students used

frustration. As such, it is important to seek an effective

approach to assist in the healthy smartphone use of
smartphones excessively, higher than middle school
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university students, who constitute a high-risk group
for smartphone addiction[1,2]. It was reported that
40.2% of Korean university students experienced
depression, as well as high levels of social anxiety;
excessive smartphone has been reported to be
associated with these mental health problems[3,4].

A quintessential problem that arises from tendencies
of excessive smartphone use and smartphone addiction
is the interpersonal problem. It has a negative influence
on sociability, causing a low degree of interpersonal
relationships,
real-life

conversations with acquaintances and resulting in

satisfaction, leading to selective

avoidance of interpersonal conflicts and

stronger feelings of alienation[56]. Ultimately, the
interpersonal problems of smartphone addicts induce
depression and loneliness, and has a negative effect on
mental health[5,7,3].

Moreover, this study focuses on stress coping
strategies in the process of worsening mental health in
smartphone  addiction

interpersonal problems[9]. Stress coping strategies are

risk group, caused by
defined as efforts to escape stress[10]. They are
classified into active coping strategies, involving
attempts to actively overcoming frustration or
mhibiting factors in situations involving stress, and
passive coping strategies, where one focuses one’s
emotions or thinking to avoid, or defend against
issues[11,12]. Existing studies on smartphone addiction
for university students indicated that lower levels of
active coping strategies that focus on problem solving
led to positive correlations with smartphone addiction,
and higher levels of passive coping strategies, which
are passive and has an emotive orientation, was found
to have a positive correlation with smartphone
addiction, and increased depression or anxiety[13-15].
leads to the theoretical
foundation of stress coping strategies having a
mediating effect in the between
interpersonal problems and mental health[16, 17].

Analysis in previous studies were limited as they

The existing research

relationship

focused on the linear relationship between the factors

influencing smartphone addiction in university students
and mental health. This study aims to utilize structural
equation modeling to analyze the relationship between
interpersonal problems, stress coping strategies and
mental health of university students who are at risk of
smartphone addiction; this study will also analyze in
depth which stress coping strategies act as risk factors
or protective factors. Through such analysis, this study
aims to provide useful and practical implications for
students at risk of
smartphone addiction, and provide basic data for

intervening for university

strategies differentiated by the severity of addiction.

2. Research Method

2.1 Participants

The present study was carried out after receiving
approval from the IRB of N University. The subjects of
this study included university students in Gwangju,
Jeonnam area. A total of 500 questionnaires were
collected from September to November of 2017 and 490
students were used in the smartphone addiction
diagnosis, which was excluding 10 questionnaires that
contained undependable responses. Based on the
smartphone addiction self-diagnosis scale[18], the total
score of origin score is 45 points or more, the daily life
disahility factor is 16 points or more, the withdrawal
factor is 13 points or more and the tolerance factor is
14 points or more were classified as high risk group.
And the total score of origin score is 42-22 points, the
daily life disability factor is 14-15 points, the
withdrawal factor is 12 points and the tolerance factor
1s 13 points were classified as potential risk group. Of
the 490 students, 55 students were in the high risk
group and 126 students were in the potential risk
group. In this study, those two groups were defined as
the risk group and 181 questionnaires were finally used
for analysis. Male students were 63(34.8%) and female
students were 118(65.2%). The average age of 118
students was 20.8 years(+1.23).
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2.2 Measures

2.2.1 Interpersonal problem

Interpersonal problem was measured using the Short
form of the Korean Inventory of interpersonal Problems
Circumplex Sacle, which developed by Horowitz et
al[19] and validated by Hong et al[20]. This scale
consists of 40 items which is categorized as eight
sub—factors: assured-dominant, arrogant-calculating,
cold-hearted, aloof-introverted, unassured-submissive,
unassuming -ingenuous, warm-agreeable and
gregarious—extroverted. Respondents were asked to
rate the items on a five-point Likert scale, ranging
from 1 to 5 with higher scores indicating greater
interpersoanl problem. The reliability of the scale was
Cronbach’s a = 0.920.

2.2.2 Stress coping strategies

Parenting stress was measured using the Stress
Coping Scale, which developed by Lazarus &
Folkman[11] and validated by Kim[21]. It consists of
active coping(problem-oriented coping, social support
seeking) and passive coping(avoiding coping, hopeful
thinking).

In the research, out of the twenty four items from
the original study, six items that satisfied the criteria of
factor analyses[22] were used to measure parenting
stress. The respondents were asked to rate the items
on a five—point Likert scale, ranging from 1 to 5, with
higher scores indicating greater coping tendency. The

scale’s reliability was Cronbach’s a = 0.782.

2.2.3 Mental health

Mental health was measured using the Hospital
Anxiety and Depression Scale, which developed by
Zigmund & Snaith[23] and validated by Oh et al[24].
This scale consists of 14 items which is categorized as
two sub-factors: anxiety and depression. Respondents
were asked to rate the items on a four-point Likert
scale, ranging from O to 3, with higher scores
indicating greater anxiety and depression. The
reliability of the scale was Cronbach’s a = 0.845.

2.3 Statistical Analysis

To analyze the data for this research, SPSS 20.0 and
AMOS 20.0 were used. Exploratory and confirmatory
factor analyses were conducted. To measure the
scales’” reliability, Cronbach’s a values were
consequently produced. Descriptive statistics, such as
frequencies, means, standard deviations, and normality
analyses, were also derived. To assess the goodness of
fit, indices such as X%, comparative fit index (CFI),
Tucker Lewis index (TLI), and Root mean square error

of approximation (RMSEA) were used.

3. Results

3.1 Descriptive Statistics

In structural equation modeling(SEM), if measurement
variables do not have normal distributions, the
assumptions of multivariate normal distributions are
not met. The wrong estimates produced prevent proper
statistical testing. Considering the conditions of normal
distribution (skewness lower than 2, kurtosis lower
than 7) in SEM[25], the chosen variables were proven

to meet the basic requirement levels.

Table 1. Descriptive Statistics

Categories Mean(S.D.) Skewness | Kurtosis

1 349(.952) -391 579

2 3.56(.975) -404 438

3 3.17(973) -39 -502

Interpersonal 4 2.80(.959) -.289 -539
problem 5 3.36(.908) -411 525
6 2.99(1.007) -613 698

7 3.74(.816) -.263 -467

8 329(.870) -282 -3%

1 2.65(.680) -307 =277

Active 2 244(.835) -412 .369
coping 3 2.39(1.031) -.281 -502
4 258(.793) -337 -.198

1 376 (851) -102 223

Passive 2 382 (925 253 -174
coping 3 359 (818) -.268 355
4 3.78(.994) 190 285

Mental 1 326 (916) -.366 -.153
health 2 3.19 (887) -307 -234
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3.2 Analysis of Study Model

In the research, we tested goodness of fit based on
CFI, TLI, and RMSEA, which are not sensitive to
sample size and have established evaluation criteria
that consider simplicity[26]. The goodness of fit of the
study model was satisfactory for all indices, except for

X2

3.2.1 Direct Effect Analysis

The results indicated that interpersonal problem had
a significant direct effect on active coping(t=-2.251,
p<.05), passive coping(t=2.986, p<.001), and mental
health(t=3.136, p<.001).

Active coping had a significant direct effect on
mental health(t=-2.837, p<.01), and passive coping had
a significant direct effect on mental health(t=4.632,
p<.001) Table 2

Table 2. Estimates & Goodness—of—fit Index

Actve coping — Active coping 4 1.069| 626 | 134 7'*931
Passive coping — Passive coping 1 1.000| .539
Passive coping — Passive coping 2 1.123| 696 | .044 8153
Passive coping — Passive coping 3 916 | 501 | .072 6'57
Passive coping — Passive coping 4 853 | 489 | .085 6'3?9
Mental health — Depression 1.000| 675
Mental health — Anxiety 818 | 480 | .089 6'113
2 FlI | TLI | RMSEA
Model it o250 0%0 go 323 o1 | o4

* p<.05, = p<.01, =+ p<001

3.2.2 Indirect Effect Analysis

Significance testing on indirect effects was analyzed
using the bootstrapping method. The analysis on the
mediating effects shows that the partial mediating
effect of active coping(8 = —.060, p = .041) and passive
coping(B = .067, p = .008) were significant Table 3

Table 3. Analysis of Mediating Effect

Estimates ) %% Confidence Interval
Path B o SE. | CR Path Estimate | SE Bias-corrected P
» i 2251 Inte | proglem  —
Interpersonal problem — Active copin -235|-214| .103 fpersonal problem _ _ _
pel pl ping N Active coping 231 | 120 (-.554, -.038) 0%
-2.837 - ’
Active coping — Mental health -282|-.257 | .085 ’ Active coping — _ . B
o Merta health 262 | AN (-.385, —~.023) 019
3.136
Interpersonal problem — Mental health .39 | 308 | .07 Interpersonal problem —
e Mental heatth 193 | 1 (096, .408) 012
Interpersonal problem — Passive coping | .296 | 273 | 056 | Interpersonal problem —
Active coping -060 | 027 (-.192, -.008) 041
. , 4632
Passive coping — Mental health 548 | 492 | 00| 7T — Mental health
) %% Confidence Interval
Interpersonal problem — Interpersonal 1000| 571 Path Estimate | S.E. Bias-corrected P
problem 1
Interpersonal problem — Interpersonal 6633 Interpersonal problem  —
oroblem 2 1007| 567 | 112 | O Passive coping 01| 104 (045, 475 .000
Interpersonal problem — Interpersonal 6.004 Passive coping —
problem 3 T8 | AR | 06| Mental heaith 516 | .089 (115, 568 000
Interpersonal problem — Interpersonal 499 Interpersonal problem —
613 | 385 | .092
problem 4 Mental heatth 365 | 073 (083, .486) .000
Interpersonal problem — Interpersonal 99| 570 | 125 6.594 Interpersoral problem —>
problem 5 Passive coping 067 | 0% (128, 431) 008
Interpersonal problem — Interpersonal 697 | 49 | 115 5583 — Mental health
problem 6
Interpersonal problem — Interpersonal 1183] 705 | 142 8.341
problem 7
Interpersonal problem — Intek;:)ers%nal 813 | 56 | 108 6236 ) ) )
problem 4. Conclusion and Discussion
Active coping — Active coping 1 1.000| .596
. , . , 7075 . . . .
Active coping — Active coping 2 973 | M8 068 | Purpose of this study is to analyze the relationship
Actve coping — Adtive coping 3 a0 | 493 | 051 6-1 f8 between interpersonal problem, stress coping strategies

and mental health for university students at high risk
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of smartphone addiction using a structural equation
model, and to identify which stress coping strategies
act as risk factors and protective factors in mental
health. The results of the study can be concluded as
follows.
First, the
students with high risk of smartphone addiction
increased the severity of mental health. These results
support the findings of existing literature[5, 7, 8], which
state that

interpersonal relationships are ineffective. These results

interpersonal problem of university

mental health may worsen when

suggest that groups at high risk of smartphone
addiction generally have lower quality of interpersonal
relationships, thereby leading to higher severity of
depression and anxiety.

Second, passive coping strategies were found to
have a partial mediating effect in the relationship
between interpersonal problem and mental health.
These results are also consistent with previous
research that report[12, 13] that passive coping
strategies, such as avoiding stress inducing factors or
wishful thinking, are risk factors that worsen mental
health at high risk groups of smartphone addiction.

Third, active coping strategies were found to have a
partial mediating effect in the relationship between
interpersonal problem and mental health. These results
suggest that active coping strategies are protective
factors that relieve the severity of mental health at high
risk groups of smartphone addiction. These results
support research results[14] that suggest when
university students, experiencing stress in interpersonal
realistic  and
solving—focused strategies, they experience improved
mental health.

Based on the findings of this study, this study

proposes the following recommendations.

relationships, utilize problem

First, as it was confirmed that university students at
high risk of smartphone addiction and experiencing
difficulties in interpersonal relationships may be at risk
of higher depression and anxiety, it is important to

provide an environment based on support within the

colleges and expand operations of group therapy with
mentoring program in order to prevent difficulties in a
diverse range of interpersonal relationships.

Second, it is important to provide stress coping
training to confirm the level of stress and the types of
used,
strategies as they are risk factors and increase active

coping  strategies reduce passive coping
coping strategies as protective factors; these efforts
aim to reduce the depression and anxiety with
university students at high risk of smartphone
addiction and with high levels of

problems. To achieve this, it is proposed that a group

interpersonal

program be carried out to instill appropriate stress
coping strategies for the high-risk group, forming an
intervention manual to improve on problem solving and
reduce evasive responses.

Third, it is important to continue the efforts of
identifying university students at high risk of
smartphone addiction, with the counseling center at the
core of such efforts. As shown in this study, lower
levels of interpersonal relationships, passive coping
strategies and deteriorated mental health may result
from smartphone addiction;
proposes the identification of normal, potential and

as such, this study
high-risk groups and differentiating intervention
strategies depending on the severity of the addiction.
And it is
consultation” in connection with the university at the
Addiction Management Center.

Lastly, this study has limitations in generalizing its

necessary to carry out “outreach

results to the overall population as the participants of
this study were university students in a specific region
who agreed to the research objectives and voluntarily
participated in the study. For follow—on research, this
study proposes the expansion of research methodology
through systematic studies with national-level samples
and the analysis of causal relationships through
longitudinal studies. And psychological characteristics
of the high-risk group of smartphone addiction should
be studied by expanding the study subjects to other
ages (elementary, middle, and high school students).
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