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Abstract. The purpose of this research is to explore the factors affecting
intention to use a mobile application for mental health in South Korea. Based on
the Health Belief Model and Extended Technology Acceptance Model, this
research aims to advance our understanding of mobile app adoption for mental
health. A total of 218 men and women participated in an online survey. Results
showed that perceived usefulness and perceived ease of use had significant
effects on all stages of behavioral intention: app subscription, information
seeking, information sharing, and following recommendations. Subjective norm
and output quality were also significant predictors for intention to use a mobile
app. Results provide useful insights for utilization of mobile apps to address
mental health issues in Korean society.
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1 Introduction

1.1 Purpose of Research

The purpose of this research is to explore the factors affecting intention to use a mobile
application for mental health in South Korea. Despite the high suicide rates and
increasing mental health illness [1], little attention has been paid to mobile applications
as a tool to help people receive appropriate help and treatment. Given the high pen-
etration of smartphones among Koreans [2], mobile applications are a promising venue
for prevention and treatment of mental illnesses in Korean society. Based on the Health
Belief Model and Extended Technology Acceptance Model, we explored socio-
psychological and technological factors in determining people’s intention to use a
mobile application for mental health.

1.2 Research Model

As shown in Fig. 1, perceived Ease of Use and perceived Usefulness are two primary
factors influencing adoption of mobile applications for mental health. Extended Tech-
nology Acceptance Model (TAM?2) posits that Subjective Norm, Image and Output
Quality influence people’s perceived Usefulness which, in turn, leads to Intention to
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Fig. 1. Proposed research model

Use, along with perceived Ease of Use [3]. Perceived Risk is one of the key constructs in
Health Belief Model (HBM), a widely used theoretical framework to understand health
behaviors [4]. By integrating HBM and TAM2, this research aims to advance our
understanding of mobile app adoption for mental health.

Subjective Norm was defined as “A person’s perception that most people who are
important to him/her think he/she should or should not perform the behavior in
questions” (p. 302) [5]. Image was operationalized as “the degree to which use of an
innovation perceived to enhance one’s status in one’s social system” (p. 195) [6].
Perceive risk was operationally defined as “one’s subjective perception of the risk of
contracting a health condition and feelings concerning the seriousness of contracting an
ailment or of leaving it untreated” [7]. Output Quality was defined as users’ perceptions
of “how well the system performs the tasks that match their job relevance” (p. 985) [8].
Output Quality was measured by four dimensions in the current study: treatment
information, self-diagnosis, hospital referral, and online counseling.

Perceived Ease of Use was defined as “the degree to which a person believes that
using a particular system would be free of effort” [9]. Perceived Usefulness referred to
“the degree to which a person believes that using a particular system would enhance his
or her job performance (p. 320) [9]. Finally, Intention to Use was measured by four
outcome variables: subscription of the mobile app, information seeking, information
sharing, and following recommendations [10].

2 Methods

A total of 228 people participated in the online survey. Among the participants, 51.3%
were males while 48.7% were females. Their average age was 39.16 years (Min =
20.00, Max = 58.00, SD = 10.45). Table 1 shows basic characteristics of the sample.

The online survey was conducted by a professional research firm. Screen shots of a
mobile app were shown with explanations of its key features. The mobile app is
currently provided by the Ministry of Patriots and Veterans Affairs in South Korea.
After showing features of the mobile app, participants’ intention to use the app as well
as other factors were measured.
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Table 1. Sample characteristics

Variables N (%) Variables N (%)
Gender Income
Male 117 (51.3%) Less than $1,000 14 (6.1%)
Female 111 (48.7%) $1,000~$2,000 19 (8.3%)
Age $2,000~$3,000 52 (32.8%)
20~30 years 58 (25.4%) $3,000~$4,000 46 (20.22&)
30~40 years 60 (26.3%) $4,000~$5,000 72 (31.50A))
40~50 years 59 (25.9%) More than $5,000 25 (11.0%)
50~60 years 51(22.4%)

Experience of Psychotherapy

Education Yes 29 (12.7%)
Lower than high school degree 6 (2.6%) No 199 (87.3%)
High school graduate 34 (14.9%)
College graduate 171 (75.0%)
Graduate student 17 (7.5%)

Key descriptive statistics are as follows: Usefulness (Four items, M = 3.6, SD = .66,
Cronbach’s o = .81), Ease of Use (Three items, M = 3.62, SD = .70, Cronbach’s
o =.79), Subjective Norms (Two items, M = 2.87, SD = .89, Cronbach’s o = .77),
Image (Two items, M = 2.80, SD = .81, Cronbach’s o = .73), Perceived Risk (Six
items, M = 3.61, SD = .68, Cronbach’s o = .83), Output Quality (Twelve items,
M = 3.60, SD = .65, Cronbach’s o = .94), and Intention to Use the Mental Health App
(Seven items, M = 3.47, SD = .66, Cronbach’s o = .87). Scales for measuring all
variables were adopted and modified based on Venkatesh and Davis [3]’s and Lin [11] ’s
items. Each statement was measured on a 5-point Likert scale from 1 (strongly disagree)
to 5 (strongly agree).

3 Results

3.1 Attitudes Toward Mental Health Services

First, we examined barriers deterring use of mental health services. About half of
participants (47.8%) mentioned social stigma as a barrier. Table 2 shows a list of
barriers including lack of information (17%) and shame (9.6%).

Table 2. Barriers of mental health care use

Lack of Medical Treatment | Shame Stigma Total
information mistrust cost
N (%) | 40 (17.5%) 30 (13.2%) |27 (11.8%) |22 (9.6%) | 109 (47.8%) | 228 (100%)

Next, participants were asked: “If you are suffering from mental health problems,
who would be the first to ask for help?” As shown in Table 3, most participants
responded that they would look for mental health information via the Internet (40.8%),
followed by family (25.4%) and doctor (11.8%).
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Table 3. The first help-seeking for mental health crisis

Most likely

Second most likely

Third most likely

Total index

Friends 17 (7.5%) |27 (11.8%) 39 (17.1%) 14400
Family 58 (25.4%) |55 (24.1%) 36 (15.8%) 32000
Doctor 27 (11.8%) | 48 (21.1%) 35 (15.4%) 21200
For myself | 26 (11.4%) |39 (17.7%) 45 (19.7%) 20100
Internet 93 (40.8%) | 41 (18.0%) 43 (18.9%) 40400
Religion |6 (2.6%) 13 (5.7%) 12 (5.3%) 5600
3.2 Correlations Among Variables
Table 4 displays Pearson Correlations among variables.
Table 4. Correlations between variables
1 2 3 4 5 7 8 9 10 11 12 13

1.Subject Nom 1

2.Image T1x* 1

3.Treatment Information -49%* .58+ 1

4 Self Diagnosis S47FE 54 70 1

5.Hospital Referral -49%*  .50%*  76%* 5% 1

6.0Online Counseling S51%F _63%*  80*  79** 9%

7 Risk Perception S21%*% 243 37 38 37 30% 1

8.Usefulness -55%*%  .62%*  79% 74 72%  79%  30% 1

9.Ease to Use -32%F 443 53% 0 50** 49*  51%* 33%  58% 1

10.Subscription -52%* 57**  70%*  68**  64%*  69**  40** 69** 51** 1

11.Information Seeking S53%% 0 L56%* 70 61*F 64*r 69%*  42%* 67 54% 0% 1

12 Information Sharing -57** 63**  60** 54 60** 59**  33%  60** 46** 61 64* 1

13.Following Recommendations  -42%* 47**  62**  56**  57*  60**  38**  60** 40** 61** 58**  51**

1

#p<.05, #*p<.01

3.3 Tests of the Proposed Model

Structural equation models were run to test the proposed research model with four
different outcome variables (app subscription, information seeking, information shar-
ing, and following recommendations). In this study, AMOS was used and the esti-
mation procedure was maximum likelihood estimation. Table 5 provides information
on the fit indices of the four models, indicating acceptable fits.

Three endogenous variables were tested in model 1. Perceived usefulness was
found to be significantly determined by subjective norm, treatment information, self
diagnosis, online counseling and perceived ease of use, resulting in an R? of .74. The
dependent variable, subscription app, was significantly determined by perceived use-
fulness and perceived ease of use, resulting in R? of .49.
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Table 5. Fit Indices of proposed research models

Fit index x> Df| GFI |NFI | CFI | RMSEA | SRMR
Level of acceptable fit >.90(>.90 | >.90 | <.06 <.05
Proposed research model 157966 | 95| 97| 97| .18 .02
Proposed research model 2 | 63.68 |6 | 95| 96| .97| .19 .02
Proposed research model 3| 61.61|6 | 96| 96| 97| .19 .03
Proposed research model 4 |34.23 |6 | 97| 98| 98| .13 .03

In model 2, perceived usefulness was significantly determined by subjective norm,
treatment information, self diagnosis, online counseling and perceived ease of use at R?
of .74, indicating that the variables explained 74% of the variance in perceived use-
fulness. The dependent variable, information seeking, was significantly determined by
perceived usefulness and perceived ease of use, resulting in R? of .49.

In model 3, perceived usefulness was found to be significantly determined by
subjective norm, treatment information, self diagnosis, online counseling and perceived
ease of use, resulting in an R? of .74. Information sharing was significantly determined
by perceived usefulness and perceived ease of use, resulting in R? of .38.

In model 4, the combined effects of subjective norm, treatment information, self
diagnosis, online counseling and perceived ease of use explained 73.7% of the variance
in perceived usefulness. Perceived usefulness, easy to use explained 36% (R? = .36) of
the variance in the dependent variable, following recommendations.

Figure 2 shows the resulting path coefficients of the proposed research model 1.
The results showed that subject norm (ff =-.12, p < .05), treatment information
(B = .28, p < .01), self diagnosis (ff = .12, p < .05), and online counseling (f§ = .25,
p < .01) significantly influenced perceived usefulness. Perceived ease of use was found
to be significant in influencing both perceived usefulness (f = .15, p <.01) and
intention to subscribe the app (f = .16, p < .01). We also found a significant indirect
path between perceived ease of use and intention to use app, mediated by perceived
usefulness (f = .09, p < .05). We noted that perceived usefulness not only played a
key role in its direct effect on intention to use the app (ff = .59, p < .01), but also as a
mediator variable (Fig. 2).
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Fig. 2. Path model 1 (Mental health app subscription)
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Fig. 3. Path model 2 (Information seeking)
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Fig. 4. Path model 3 (Information sharing)
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Fig. 5. Path model 4 (Following recommendations)

In model 2 (see Fig. 3) and model 3 (see Fig. 4), the same results were obtained as
in model 1. In model 4 (see Fig. 5), on the other hand, perceived ease of use had no

significant effect on intention to follow recommendations (f = .08, p > .05) (Tables 6
and 7).
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Table 6. Results of path model 1 and path model 2
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Path Research model 1 Research model 2
subscription information seeking
g |SE/ICR. |p  |SE[CR

Direct effect

Subject Norm — Usefulness -12 .04 |-2.37% |-12 |.04 |-2.37*

Image — Usefulness -05 |.05(/-093 |-05 |.05|-0.93

Risk Perception — Usefulness .04 |.04| 099 .04 .04 099

Treatment Information — Usefulness 28 .06 | 4.21%| 28 |.06 | 4.21%*

Self Diagnosis — Usefulness A2 .06 191*% | 12 .06 | 1.91*

Hospital Referral — Usefulness .05 .06 | 0.74 .05 .06 | 0.74

Online Counseling — Usefulness 25 .06 | 3.62%%| 25 |.06 | 3.62%%*

Easy to Use — Usefulness 15 .04 | 3.59%*% | 15 .04 | 3.59%%*

Usefulness — Intention to Use 59 1.07 1 102%*% | 53 .07 | 9.12%*

Easy to Use — Intention to Use A6 .06 | 2.76%% | 23 .06 | 3.99%*

Indirect effect

Easy to Use — Usefulness — Intention to Use | .09% | .04 | — 08+ .03 | -

Subject Norm — Usefulness — Intention to |-.07 |.04 | — -06 [.03] —

Use

Image — Usefulness — Intention to Use -03 [.03] — -03 .03 | -

Risk Perception — Usefulness — Intention to| .02 [.02 | — 02 .02 -

Use

Treatment d6%* 1 .05 | — A5%*%1.05 | -

Information — Usefulness — Intention to

Use

Self Diagnosis — Usefulness — Intentionto | .07 |.05 | — 06 .04 -

Use

Hospital Referral — Usefulness — Intention 03 .04 - 02 .03 -

to Use

Online Counseling — Usefulness — Intention | .15%*|.04 | — d4%%1.04 | —

to Use

*p < .05, **p < .01

Table 7. Results of path model 3 and path model 4

Path Research model 3 Research model 4
information sharing following
recommendations
B 'SE |CR. 'S.E |CR.
Direct effect
Subject Norm — Usefulness -0.12 ]0.04 -237* |-0.12 |0.04 | -2.30*
Image — Usefulness -0.05 |0.05/-093 |-0.05 |0.05|-0.93
Risk Perception — Usefulness 0.04 [0.04| 0.99 0.04 |0.04| 0.99

(continued)
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Table 7. (continued)

Path Research model 3 Research model 4
information sharing following
recommendations
B S.E |CR. p S.E |CR.

Treatment Information — Usefulness 0.28 [0.06| 4.21**| 0.28 |0.06| 4.21%**
Self Diagnosis — Usefulness 0.12 [0.06| 191* | 0.12 |0.06| 1.91*
Hospital Referral — Usefulness 0.05 [0.06| 0.74 0.05 |0.06| 0.74
Online Counseling — Usefulness 0.25 [0.06| 3.62**| 0.25 |0.06| 3.62%**
Easy to Use — Usefulness 0.15 [0.04| 3.59**| 0.15 |0.04| 3.59%*
Usefulness — Intention to Use 0.50 |0.08| 7.81**| 0.55 |0.08| 8.52%*
Easy to Use — Intention to Use 0.16 |0.07| 2.55**| 0.08 |0.08| 1.21
Indirect effect
Easy to Use — Usefulness — Intention to| .08* | .03 | — 08*% | 03] —
Use
Subject Norm — Usefulness — Intention | —.06 03| - -.06* | .03| -
to Use
Image — Usefulness — Intention to Use | —.03 03| - -.03 03] -
Risk .02 02| - .02 02 -
Perception — Usefulness — Intention to
Use
Treatment 4%k 05| - A5%F .05 —
Information — Usefulness — Intention to
Use
Self Diagnosis — Usefulness — Intention | .06 04| — .07 .04 -
to Use
Hospital .02 03| - .03 04 -
Referral — Usefulness — Intention to
Use
Online A3%F 04| - d4%% 04| -
Counseling — Usefulness — Intention to
Use

*p < .05, #*p < 01

4 Discussions

The main aims of this study were to identify key determinants of intention to use a
mental health app. The results of path analysis showed that perceived usefulness and
perceived ease of use had significant effects on all stages of behavior intention (app
subscription, information seeking, information sharing, and following recommenda-
tions). In addition, the two external factors, subjective norm and output quality, were
also significant in predicting intention to use app. Among sub factors of output quality,
treatment information, self-diagnosis and online counseling were significantly associ-
ated with increased perceived usefulness. Hospital referral, on the other hand, had no
significant effect on perceived usefulness.
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Previous studies [12] have shown that social factors (subjective norm and image)
influenced acceptance of new technologies. Similarly, this study confirmed the sig-
nificant relationships between subjective norm and perceived usefulness. However,
unlike previous studies [12], subjective norm was negatively associated with perceived
usefulness. These results are likely due to the high level of mental health stigma in
South Korea. This study also found online counseling to be a strong influential factor of
perceived usefulness of mental health app. However, no significant relationship was
found between hospital referral and perceived usefulness. The results supported current
stigma researches [13] in that stigma attached to mental illnesses discourages people to
help-seeking. Berger et al. [14] proved that people with stigmatized illnesses were more
likely to use online health information than people with non-stigmatized conditions.
Given the increasing mental health problems and the widespread use of smartphones in
South Korea, mobile apps for mental health provide a great potential to aid those with
symptoms receive appropriate and timely treatment and care.
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