JMIR MHEALTH AND UHEALTH Zhang et al

Original Paper

COVID-19—-Related Disruptions and Increased mHealth
Emergency Use Intention: Experience Sampling Method Study

Zhenduo Zhang®, PhD; Li Zhang"', PhD; Junwei Zheng?, PhD; Huan Xiao®, PhD; Zhigang Li®, PhD

1school of M anagement, Harbin Institute of Technology, Harbin, China

2Department of Construction Management, Kunming University of Science and Technology, Kunming, China
3school of Economics and M anagement, Beijing Polytechnic, Beijing, China

" these authors contributed equally

Corresponding Author:

Zhigang Li, PhD

School of Economics and Management

Beijing Polytechnic

No 9, Liangshuihe 1st Street

Beijing Economic and Technological Development Zone
Beljing

China

Phone: 86 13651205747

Email: lizhigang@bpi.edu.cn

Abstract

Background: The COVID-19 pandemic has become aglobal public health event, which hasrai sed concernsregarding individual s
health. Individuals need to cope with the COVID-19 pandemic with guidelines on symptom recognition, home isolation, and
maintain mental health. Besides routine use of mobile health (mHealth) such as accessing information to keep healthy, individuals
can use mHealth servicesin situations requiring urgent medical care, which is defined as mHealth emergency use. It isnot known
whether individuals haveincreased their daily mHealth services emergency use asaresult of disruptions caused by the COVID-19
pandemic.

Objective: The purpose of this diary analysis study is to assess the influences of daily disruptions related to the COVID-19
pandemic on individuals mHealth emergency use. The secondary purpose of this study is to explore the mediating role of
COVID-19-induced strain and the moderating role of promotion regulatory focus in the relationship between daily disruptions
of COVID-19 and mHealth emergency use. Drawing from the cognitive activation theory of stress, weinvestigated the underlying
mechanism and boundary condition of the influence of COVID-19—related disruptions on daily mHealth emergency use.

Methods: To test the proposed model, this study adopts the experience sampling method to collect daily data. The experience
sampling method helps researchers to capture participants fluctuations in emotions, mental engagement in an activity, and
experienced stress. This study collected 550 cases nested in 110 samples in mainland China to test the conceptua model. In
addition, we employed hierarchical linear modeling analysis to test the effect of COVID-19—related disruptions on mHealth
emergency use.

Results:  We found that COVID-19—related disruptions increased COVID-19-induced strain (y=0.24, P<.001) and mHealth
emergency use on adaily basis (y=0.28, P<.001). COVID-19-induced daily strain mediated this relationship (effect=0.09, 95%
Cl 0.05-0.14). Promotion regul atory focus moderated the rel ationship between COV I D-19-induced strain and mHealth emergency
use (y=0.35, P=.02). In addition, the indirect relationship between disruptions and mHealth emergency use intentions through
COVID-19-induced strain is contingent upon promotion regulatory focus: this relationship was stronger in those with high
promotion regulatory focus (effect=0.12, 95% CI 0.06-0.19) than in those with low promation regulatory focus (effect=0.06,
95% CI 0.02-0.11).

Conclusions; Event disruption of the COVID-19 pandemic induced mHealth emergency use intention through increased
psychological strain. Furthermore, individuals promotion regulatory focus amplified this indirect relationship. Our findings
extend our understanding of the factors underlying mHealth emergency use intention and illustrate the potential contingent role
of promotion regulatory focus in the cognitive activation theory of stress. This study also opens avenues for future research on
mHealth emergency use intention in other countries and cultural settings.
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Introduction

Background

The COVD-19 pandemic has become aworldwide public health
event. This has resulted in greater concerns regarding one's
health and well-being [1]. Similar to the research of Morgeson
et a [2], this study considers event disruption as a negative
influence on behaviors of health information system use. Event
disruption isdefined as adiscontinuity in the environment where
the external situation has somehow changed [3]. The COVID-19
pandemic has likely transformed peopl€'s routines and, thus,
requires an additional investment of resources to adapt
effectively to cope with increased health concerns [4].

Mobile hedth (mHeadth) service is defined as health care
practice supported by mobile devices. Given that our research
focuses on the mHealth service in the COVID-19 pandemic,
the mHealth servicein this study includes apps that health care
professionals use to treat clinical disease, reinforce treatment
adherence, provide consultation to the users, and educate users
on self-monitoring of the disease COVID-19 [5]. mHedlth
service is an essential component of health information
technology, which has the potential to enhance health care
quality and promote good health [6-8]. Besides routine use,
individuals use mHealth services in situations requiring urgent
medical care, which is defined as mHealth emergency use [8].
Theaimsof mHealth emergency useareto help usersto acquire
appropriate carein urgent situations and improve the efficiency
of treatment toward specific disease [9]. mHealth services can
facilitate the fast delivery of health careinformation to the users,
assisting users to make medical decisions in emergencies [8].
The outbreak of the COVID-19 pandemic is a serious public
health event and threatens everyone's health. However, it is not
yet known whether the COV1D-19 pandemic influencesmHealth
emergency use. Furthermore, the pandemic situation changes
on a daily basis, resulting in corresponding daily changes in
disruptions and their effects. Therefore, our first research
question asks whether event disruption of the COVID-19
pandemic increases daily mHealth emergency use.

http://mhealth.jmir.org/2020/12/e20642/

The cognitive activation theory of stress (CATS) [10,11]
addresses the role of cognitive appraisal and interpretation in
shaping the way an individual respondsto stressful events[12].
When the event is regarded as threatening and challenging, the
individual may experience strain, which is defined as an
unpleasant subjective experience toward a specific event [13].
Considering the disruptions caused by the COV1D-19 pandemic,
the strain will likely be induced and consequently impact an
individual's attitudes and preferred coping strategies [14]. Our
second research question is whether psychological strain
mediates the relationship between event disruption of the
COVID-19 pandemic and mHealth emergency use on a daily
basis.

Whether an individual decides to use mHealth to cope with
COVID-19-induced strain is contingent upon their preferred
method to deal with problems [15]. Prior research has
demonstrated the critical role of promotion regulatory focusin
facilitating individuals' adoption of new technologies [16,17].
Promotion regulatory focus denotes a sensitivity to gains and
a desire for advancement and growth [18]. Individuals with
strong promotion regulatory focus have greater intentions to
use mHealth to help cope with COVID-19-induced strain. The
third research question of this study is to investigate whether
theindirect relationship between event disruption and mHealth
emergency use intention through COVID-19-induced strain is
contingent upon individuals' promotion regulatory focus.

To address our threeresearch questions, we used the experience
sampling method to test the conceptual model (see Figure 1).
Our study hasthree potential contributionsto mHealth literature.
First, this study examines the temporal relationship between
the event disruption of the COVID-19 pandemic and mHealth
emergency use intention. Second, this study explores the
underlying mechanism through which the event disruption
impacts mHealth emergency use intention by examining the
mediating role of COVID-19-induced strain. Third, this study
depicts the boundary condition under which event disruptionis
more or less influential on mHealth emergency use intention
through COVID-19-induced strain by exploring the moderating
role of promotion regulatory focus.
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Figure 1. Conceptual model. H: hypothesis; mHealth: mobile health.
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Literature Review of CATS

CATS proposes that stress occurs with a discrepancy between
desired outcomes and reality [19]. Individuals will feel stress
when the future is unpredictable or their resources are not
sufficient to cope with the demands[11], whereasif individuals
have control over the situations to achieve favorable outcomes,
the stress will not occur [20]. Cognitive appraisal is the central
role of cognitive activation [11]. Primary and secondary
appraisals are two sequential stages in the cognitive appraisal
process [21]. In the primary appraisal stage, individuals will
evaluatethetarget events as harmful or beneficial. If such events
areregarded asharmful, individualswill then eval uate the extent
that they can overcome such harmful events in the secondary
appraisal [22]. When they cannot handle the stressful events,
the strain would arise. Individuals are motivated to take the
necessary strategies and changetheir attitudesto get rid of strain
[23]. Especially when individuals anticipate that their chosen
responsesto stressful eventswill be associated with afavorable
outcome, they are coping [11].

CATS offers us a framework to elaborate on the influences of
the COVID-19 pandemic on individuals mHealth emergency
use. The unpredictable and detrimental characteristics of the
COVID-19 pandemic change individuals life and work.
Confronted with such changes, the strainwill ariseinindividuals
and further shape their attitudes and coping behavior. mHealth
isan effective instrument to realize disease prevention and health
promotion [24], which helps individuals to successfully cope
with the COVID-19 pandemic. Therefore, this study adopts
CATS as the overarching theory to explain the indirect
relationship between the COVID-19 pandemic and mHealth
emergency use intention through COVID-19-induced strain.

Hypothesis Development

Event Disruption, mHealth Emergency Use I ntention,
and COVID-19-Induced Strain

When events are urgent, unpredictable, unexpected, and
threatening, they are regarded as stressful and may result in
negative psychological, physical, and physiological outcomes
[25]. CATS posits that strain or stress experience arises from
challenging stressful events [26,27].

This corresponds with the event disruptions of the COVID-19
pandemic, which reflect change and discontinuity of the externa

http://mhealth.jmir.org/2020/12/e20642/

Situation [2]. The COVID-19 pandemic has significantly
changed the way individuals live and work. For instance,
Chinesecitizens are required to quarantine and work from home
[28]. The COVID-19 pandemic has transformed daily routines,
requiring individuals to invest considerable resources and
energies to adapt effectively. Risk of exposure to the virus,
uncertainty about income, shortages of protective equipment,
and irregular work hours have all contributed to theincreasein
stress experience or strain [29,30]. Additionally, the COVID-19
pandemic situation changes on adaily basis, and therefore, the
effects on stress levels aso change on a daily basis. Taken
together, we hypothesize that:

« Hypothesis (H)1: Event disruption is positively associated
with COVID-19-induced strain on adaily basis.

CATS links stressful events with coping behavior [11]. Stress
coping refers to the constant adaptation of cognitive and
behavioral effortsto deal with specific demands deriving from
external or internal situations[31]. Two determinants of coping
behavior are the specific context of the stressful situation and
the individual’s expectations about the outcomes [11,31].

Regarding the context of stress, an individual’s coping response
depends on their appraisal of the demands and resources
availableto handlethe stressful event [32]. COVID-19-induced
strain mainly arises from the uncertainty of infection and the
risk of exposureto thevirus[29]. To maintain their health status
and prevent unexpected infection, individuals are driven to seek
relevant information and help from professiona medical
personnel [33], which can be accommodated by mHealth.
Through integrating advanced technology, mHealth can be
accessed using portabl e and wireless communication equipment
such as a tablet, mobile phone, or wearable device [8]. The
remote and instant availability of mHealth provides convenience
for recipients, especially during the COVID-19 pandemic [34].

In terms of expectations, the choice of coping behavior is
determined by an individual’s anticipated outcome [8]. If
desirable outcomes are expected, individuals are morelikely to
choose positive coping strategies in response to stressful
experiences[35]. The COVID-19-induced strain hasincreased
public health concerns. The uncertainty and unpredictability of
COVID-19 require that individuals access instant and accurate
information. Appropriate consultation and treatment can be
provided via mHealth in situations of urgency [36]. Research
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has demonstrated the vital role that mHealth plays in the
implementation of prehospital measuresin response to specific
diseases[37]. It effectively facilitatesthe delivery of health care
services and accurate health-related information [38]. Based on
these findings, we infer that mHealth is a preferred coping tool
for daily COVID-19-induced strain. Therefore, we hypothesize
the following:

« H2: COVID-19-induced strainis positively correlated with
mHealth emergency use intention on adaily basis.

The event disruption of the COVID-19 pandemic makes the
external situations unpredictable and uncertain. The changesin
lifeinduce stress experience in individuals. To cope with event
disruption and COVID-19-induced strain on a daily basis,
individuals are more likely to use mHealth in urgent situations
to promote health status and prevent a specific disease. In this
vein, we further hypothesize that:

« H3: COVID-19-induced strain mediates the relationship
between event disruption and daily mHealth emergency
use intention.

Moderating Role of Promotion Regulatory Focus

CAT S suggeststhat the choice of coping behavior isdetermined
by the interaction of persona and contextual variables [31].
Regulatory focus is regarded as one of the most important
personality variables impacting coping behavior [15] and
explains the motivations underlying goal setting [16]. The
literature divides regulatory focusinto two categories. promotion
and prevention focus [39]. An individual with high prevention
regulatory focus tries to ensure that they meet the minimum
requirements, whereas those with high promotion regulatory
focus strive to optimize the situation to achieve ideas and
nurturance [40]. Research has shown that promotion regul atory
focus plays a critica role in facilitating coping with stress
positively [41]. Given that the use of mHealth isan active effort
toward resolving COVID-19-induced strain, we adopted
promotion rather than prevention regulatory focus to represent
apersonal preference of coping strategies.

In the context of COVID-19-induced strain, individuals with
high promotion regulatory focus may regulate their actions and
attitudes to achieve favorable outcomes [42] by generating
potential approaches and strategies. When experiencing
COVID-19-induced strain, they may seek immediate accessto
accurate medical information and health care servicesto reduce
their health concerns as well as those of people who are close
to them [29]. mHealth may be particularly suited to these
individuals because of its timeliness and accessibility. In
contrast, individuals with low promotion regulatory focus will
not prioritize an optimal outcome and thereforewill not consider
access to health care services as urgent. These individuals are
lesslikely to use mHealth to hel p cope with COVID-19-induced
strain. Therefore, we hypothesize the following:

« H4: Promotion regulatory focus will moderate the
relationship between daily COVID-19-induced strain and
mHealth emergency useintention, such that the relationship
is stronger in the condition of high promotion regulatory
focus than in the condition of low promotion regulatory
focus.

http://mhealth.jmir.org/2020/12/e20642/
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As previously mentioned, event disruptions of the COVID-19
pandemic cause unpredictable and unfavorable changes in
personal and work life, which elevates stress experience. This
induced strain may drive individuals to use mHealth in urgent
situations, especially those with high promotion regulatory
focus, as this will alow them to promote good health and
prevent disease. We hypothesize that:

- H5: Promotion regulatory focus will moderate the indirect
relationship between event disruption and daily mHealth
emergency useintention through COV1D-19-induced strain,
such that theindirect relationship is stronger in the condition
of high promotion regulatory focus than in the low
promotion regulatory focus.

Methods

Data Collection

Based on the research of Du et a [43], we used convenience
sampling to recruit our participants. We sought help from the
administrative staff at the university. With their help, we
contacted the alumni who updated their contact information
within 2 years. We recruited the parti cipants through the alumni
networks of the public university in China. Through this
convenience sampling method, we invited the participation of
the alumni living or working in diverse areas in China, thereby
bolstering the external validity of the research findings. The
inclusion criteriaincluded having acertain degree of smartphone
use experience (=1 year), living or working in mainland China,
and having a mobile phone or tablet connected to the internet.
The WeChat smartphone app was adopted for this study because
of its popularity in China. A research group was created on
WecChat, with an initial invitation to 150 potential participants
to join the group.

The data collection contained two stages. On February 23, 2020,
participants were asked to complete a baseline questionnaire
regarding demographic information (gender, age, education)
and promotion regulatory focus. From February 24 to 28, 2020,
participants were sent a website link at 11 AM that assessed
event disruptionsand at 5 PM that assessed COVID-19-induced
strain and mHealth emergency use intention on each day.
Participants were asked to compl ete the questionnaires within
2 hours. Of the 150 individuals invited, we collected 550
matched responses from atotal of 110 participants, yielding an
effective responserate of 73.3%. The 110 participants received
a¥25 (about US $3.53) inconvenience allowance.

M easurement Development

All of the measures of the constructs were developed based on
previous research. We adapted each item to fit the daily
gathering of data. For instance, one item of the original work
strain scale is “1 often feel too tense due to my work.” We
adapted it as“Dueto COVID-19 Pandemic, | lived and worked
under a great deal of tension today” to fit the COVID-19
pandemic and the daily research context. Specifically, in
accordance with suggestionsfrom Donald et a [44], short scales
were adopted to minimizethe nonresponserate. A 7-point Likert
scalewas used, ranging from 1 (strongly disagree) to 7 (strongly
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agree). The complete scale is shown in Multimedia Appendix
1

Daily M easurement

Event Disruptions

Measures for event disruptions were adapted from four items
developed by Morgeson et a [2]. The sampleitem was “ Today,
COVID-19 pandemic disrupted my ability to get itswork done.”
The average score of this scale ranged from 1 to 7. The scale
yielded a Cronbach alpha of .93.

COVID-19-Induced Strain

The COVID-19-induced strain was measured by three items
adapted from the scal e devel oped by House and Rizzo [45]. The
sample item was “Due to COVID-19 Pandemic, | lived and
worked under a great deal of tension today.” The range of the
average score was from 1 to 7. Thereliability of this scale was
.76.

Emergency Use I ntention

mHealth emergency use intention was measured by three items
developed by Liu et a [8]. The sample item was “Today, |
intended to use mHealth services under urgent medical
requirements.” The range of the score was from 1 to 7. The
Cronbach alpha of this scale was .92.

Baseline M easur ement

Promotion Regulatory Focus

The regulatory focus has been regarded as a personality trait,
whichisstable and not probableto changein ashort time. Thus,
this study put promotion regulatory focus at the baseline
measurement [46-48]. Promotion regul atory focuswas measured
by nine items developed by Lockwood et a [49]. The sample
item of this scalewas “| frequently imagine how | will achieve
my hopes and aspirations.” The average score of this scale
ranged from 1 to 7. The alpha of this scale was .93.

http://mhealth.jmir.org/2020/12/e20642/
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Control Variables

We also collected demographic dataincluding gender, education,
age, and chronic disease, as they may influence mHealth use
intention [8,50].

Analytical Strategy

The data was nested, as the data were collected using the
experience sampling method. The data had a two-level
hierarchical structure, where daily level or within-person level
data was positioned at level one and individual level or
between-person level datawas positioned at level two [51]. We,
therefore, used hierarchical linear modeling (HLM) for our
analyses[52].

The analysis contained two stages. First, we investigated the
within-person level variance in the daily variables. The results
showed about a 71%-85% variance for the within-person level
for event disruption, COVID-19-induced strain, and mHealth
emergency use intention, justifying the use of HLM. Second,
we performed HLM (version 6.08) using arestricted maximum
likelihood estimation for the parameter analyses. We conducted
amoderated mediation model analysiswith arandom slopeand
used robust estimators in level one to indicate the daily or
within-person effect. The daily variables (event disruption,
COVID-19-induced strain, and mHeath emergency use
intention) were group-centered.

Results

Participants

Table 1 shows the results of demographic information. Among
the 110 participants, 54.5% (n=60) were maes. Of the
participants, 0.9% (n=1) only received primary school education,
1.8% (n=2) graduated from junior school, 27.3% (n=30)
graduated from senior high school, 23.6% (n=26) held college
certificates, and 46.4% (n=51) held Bachelor’s degrees or above.
Regarding chronic disease, 88.4% (n=97) of the participants
did not have achronic disease. For the distribution of age, 1.8%
(n=2) of the participants were younger than 26 years, 45.5%
(n=50) ranged from 26 to 35 years, 32.7% (n=36) ranged from
36 to 45 years, and 20% (n=22) were older than 45 years.
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Table 1. Participants' demographic data (N=110).
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Characteristic Participants, n (%)
Gender
Male 60 (54.5)
Female 50 (45.5)
Chronic disease
No 97 (88.4)
Yes 13 (11.6)
Education
Primary school 1(0.9)
Senior school 2(1.8)
High school 30(27.3)
College 26 (23.6)
Bachelor’s and above 51 (46.4)
Age (years)
<26 2(18)
26-35 50 (45.5)
36-45 36 (32.7)
246 22 (20.0)

Multilevel Confirmatory Analysis

Given that our daily data were nested, we adopted multilevel
confirmatory factor analysis rather than exploratory factor
analysistotest thevalidity of the measurements and the common
method variance [43,53]. The results showed that the proposed

Table 2. Results of multilevel confirmatory factor analysis.

four-factor model yielded a better model fit (x257:151.22; root
mean square error of approximation 0.06; comparativefit index
0.96; Tucker—L ewisindex 0.95; standardized root mean square
residual 0.03) than any other model. The results are shown in
Table 2.

Models Chi-square (df) A chi-square P vaue RMSEA?  CFIP TLIC SRMRY (within)
EU® ED', L9 pE 15122 (57) N/A N/A 0.06 0.96 0.95 0.03
EU+ED,LS PF 45115 (59) 299.93 <.001 0.11 0.84 0.78 0.19
EU+LS ED,PF  420.60 (59) 269.38 <.001 0.11 0.85 0.80 0.12
EU, LS+ED, PF 440.35(59) 289.13 <.001 0.11 0.85 0.79 0.16
EU+LS+ED,PF  658.05 (60) 506.83 <.001 0.14 0.76 0.67 0.21

3RMSEA: root mean square error of approximation.
bCFI: comparative fit index.

°TLI: Tucker—Lewisindex.

4SRMR: standardized root mean square residual .
®EU: mobile health emergency use intention.

ED: event disruption.

9LS: COVID-19-induced strain.

PP promotion regulatory focus.

IN/A: not applicable.

Descriptive Statistics

Tables 3 and 4 show the means, SDs, reliabilities, and
correlations of the variables both at the within- and
between-person levels. The results showed that event disruption

http://mhealth.jmir.org/2020/12/e20642/
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was significantly correlated with daily mHealth emergency use
(r=0.20, P<.001) and daily COVID-19-induced strain (r=0.29,
P<.001). Event disruption was associated with daily
COVID-19-induced strain (r=0.27, P<.001).
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Table 3. Within-person level (N=550) means, SDs, and correlations.
Variables Mean (SD) 1 2 3
1. mHealth? emergency use intention® 4.84 (0.99)
r 1
P value N/A®
2. Event disruption® 3.81 (0.69)
r 0.20 1
P value <.001 N/A
3. COVID-19-induced strain® 4.20(0.77)
r 0.29 0.27 1
P vaue <.001 <.001 N/A
8mHealth: mobile health.
bCronbach alpha=.92.
°N/A: Not applicable.
dcronbach alpha=.93.
€Cronbach alpha=.76.
Table 4. Between-person level (N=110) means, SDs, and correlations.
Variables Mean (SD) 1 2 3 4 5
1. Gender 1.45 (0.50)
r 1
P value N/AZ
2. Education 4.13(0.94)
r 0.68 1
P value <.001 N/A
3. Chronic disease 1.12(0.32)
r 0.06 0.07 1
P vaue .19 A2 N/A
4. Age 2.71(0.80)
r -0.49 -0.24 -0.16 1
P vaue <.001 <.001 <.001 N/A
5. Promotion regulatory focus? 4.08 (0.35)
r 0.03 -0.15 -0.02 -0.15 1
P vaue .69 <.001 .57 <.001 N/A

3N/A: Not applicable.
PCronbach a pha=.93.

Hierarchical Linear Modeling

Daily event disruption had a significant positive relationship
with both COVID-19-induced strain (Model 1: y=0.24, P<.001)
and mHealth emergency use intention (Model 2: y=0.28,
P<.001). Results of model 3 showed that COVID-19-induced
strain was significantly positively correlated with mHealth
emergency use intention (y=0.36, P<.001) when mHealth
emergency useintention was simultaneously regressed on strain

http://mhealth.jmir.org/2020/12/e20642/

and event disruption. H1 and H2 were supported. The results
are shown in Table 5.

To further explore the mediating role of COVID-19-induced
strain on the temporal relationship between event disruption
and mHealth emergency use intention, a Monte Carlo
bootstrapping test was performed using R (version 3.5.3; R
Foundation for Statistical Computing). Both the direct
relationship (effect=0.18, 95% Cl 0.06-0.30) and indirect
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relationship (effect=0.09, 95% CI 0.05-0.14) were significant.
The results are summarized in Table 6. H3 was supported.

Theresultsfor promotion regul atory focus are shown in model
4. The interaction of promotion regulatory focus with
COVID-19-induced strain was positively associated with
mHealth emergency use intention (y=0.35, P=.02). To further
explore the moderating role of promotion regulatory focus, we
performed a Monte Carlo bootstrapping test. The moderating
effect of promotion regulatory focus on the relationship between
COVID-19-induced strain and mHealth emergency useintention
was significantly stronger in the condition of high promotion
regulatory focus (effect=0.49, 95% CI 0.34-0.65) than in the
condition of low promotion regulatory focus (effect=0.25, 95%

Table 5. Results of hierarchical linear model analysis.

Zhang et a

Cl 0.09-0.50). The difference was al so significant (effect=0.24,
95% Cl 0.04-0.45), supporting H4. The moderating role of
promotion regulatory focusis shown in Figure 2.

Finally, we used a Monte Carlo bootstrapping test to examine
the moderated mediation model. The results showed that the
indirect relationship between daily event disruption and mHesalth
emergency use intention through COVID-19-induced strain
was significantly stronger when promotion regulatory focus
was high (effect=0.12, 95% CI 0.06-0.19) than when it was|ow
(effect=0.06, 95% CI 0.02-0.11). The difference between the
two effects was significant (effect=0.06, 95% CI 0.001-0.12),
supporting H5.

Variables COVID-19-induced strain  mpeqith? emergency use intention
Model 1° Model 2° Model 3¢ Model 4°
y SE Pvaue vy SE Pvaue vy SE Pvaue vy SE P value
Intercepts 343 021 <.001 423 030 <.001 422 031 <.001 420 031 <.001
Between-person ( N=110)
Gender -0.14 0.09 115 -0.13 020 51 -0.11 019 .55 -0.12 019 .55
Education 009 0.04 <.001 0.08  0.09 .38 0.08 0.09 .38 0.08  0.09 .36
Chronicdisease 0.13  0.10 .20 031 014 .03 029 015 .06 029 0.5 .06
Age 002 0.05 .59 004 0.08 .61 005 0.08 .52 005 0.08 .50
Promotionregula  0.30  0.09 <.001 037 0.16 .02 043 0.16 .009 039 0.16 .02
tory focus
Within-person ( N=550)
Event disruption 024  0.05 <.001 028 0.06 <.001 019 0.06 <.001 018 0.06 .004
COVID-19-in-  pjaf  N/A N/A N/A N/A N/A 036 0.06 <.001 037 0.06 <.001
duced strain
Interactiveitem
COVID-19-in-  N/A N/A N/A N/A N/A N/A N/A N/A N/A 035 015 .02
duced strain x
promotion regula-
tory focus

3mHealth: mobile health.
bpseudo R?=0.11.
°Pseudo R?=0.07.
dpseudo RP=0.10.
®Pseudo R?=0.12.

N/A: not applicable.
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Table 6. Results of the Monte Carlo bootstrapping test.

Zhang et a

Effect Estimator SE 95% CI2
M oder ating effect of promotion regulatory focus
Low (MP—SD) 0.25 0.08 0.09-0.40
High (M + SD) 0.49 0.08 0.34-0.65
Difference 0.24 0.11 0.04-0.45
Mediating model of COVID-19-induced strain
Direct effect 0.18 0.06 0.06-0.30
Indirect effect 0.09 0.02 0.05-0.14
M oderated mediation model
Low (M —SD) 0.06 0.02 0.02-0.11
High (M + SD) 0.12 0.03 0.06-0.19
Difference 0.06 0.03 0.01-0.12
@B ootstrapping=20,000.
BM: mean.
Figure 2. Moderating role of promotion regulatory focus. mHealth: mobile health.
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Discussion 4 gency

We developed a conceptual model to explore how daily event
disruptions of the COVID-19 pandemic predict mHealth
emergency use intention. This study provides key findings and
contributions to both mHealth research and practitioners.

Principal Findings
This study presents three significant key findings. First, event
disruptions of the COVID-19 pandemic are associated with

http://mhealth.jmir.org/2020/12/e20642/

RenderX

disruptions of the COVID-19 pandemic represent the
discontinuity of daily routines [2], resulting in the need for
individuals to adapt their behaviors and attitudes [4]. During
the COVID-19 pandemic, amajor change has been an increased
concern for disease prevention [54]. However, the uncertainty
of the SARS-CoV-2 virus has driven people to find ameansto
access immediate medical information and health care services
in urgent situations [55], for which mHealth may be a solution.
Given the fluctuations of event disruptions caused by the
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COVID-19 pandemic, this study also explores the temporal
influences of event disruption on mHealth emergency use
intention. The results found that individuals increased their
intention to use mHealth to help deal with the event disruptions
of the COVID-19 pandemic.

Second, this study found that COVID-19-induced strain
mediated the rel ationship between event disruption and mHesalth
emergency use intention on adaily basis. According to CATS,
stressful experiences or strain arises from the lack of resources
to effectively deal with the demands of stressful events [56].
The SARS-CoV-2 virusisnovel and highly infectious, putting
high levels of stress on the public in general, which aso
threatens their mental health [57]. Consequently, individuals
have aneed for finding waysto aleviatethis strain. Our research
found that COVID-19-induced strain strengthensthe mechanism
through which event disruption facilitates mHealth emergency
use intention.

Third, our research findings suggest that promotion regulatory
focus amplifies the indirect effect of event disruption on
mHealth emergency use intention through daily
COVID-19-induced strain. The interaction of personality traits
and contextual variables determines the choice of coping
behavior [31]. When confronted with a stressful experience,
individuals who are striving to maintain their health are likely
to seek toolsto acquire relevant medical information [58]. This
is consistent with our finding that promotion regulatory focus
plays a contingent role in the association between
COVID-19-induced strain and mHeath emergency use
intention.

Theoretical Implications

Thisstudy provides several theoretical contributionsto mHealth
literature. First, this study contributes to the mHealth literature
by identifying the temporal influences of event disruption and
mHealth emergency use intention. The COVID-19 pandemic
was used as an example situation to explore the influence of
event disruption caused by an emergent health crisis on the use
of mHealth. This study extended this line of research by not
only incorporating event disruption as an influencing factor for
mHealth emergency use intention but also by examining
mHealth emergency use intention on adaily basis. In doing so,
this study contributesto mHealth literature by identifying anew
type of mHealth use intention and examining its proximal
antecedent.

Second, our study uncovered an underlying mechanism by
examining the mediating role of COVID-19-induced strain.
Previous studies investigating mHealth use intention mainly
focused on the influences of technological and psychological
factors [8,59]. For instance, Hoque [60] found a positive
relationship between perceived usefulness and mHealth use
intention, while Liu et a [8] found that perceived autonomy
increased the use of mHealth. This study extends this line of
research concerning the influences of psychological
characteristics by incorporating COVID-19-induced strain. We
identified COVID-19-induced strain asacontributor to mHealth
emergency use intention. Furthermore, our exploration of the
impact of event disruption on strain showed that changesin the
external environment increased individuals health concerns,

http://mhealth.jmir.org/2020/12/e20642/
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associating with elevated stress levels. Individuals were likely
to use mHealth for heal th self-management and to reduce strain.
We have extended prior research by identifying therole of strain
in shaping mHealth emergency useintention and gaining a better
understanding of how a public health crisis impacts personal
strain and mHealth emergency use intention.

Third, we have also enriched the understanding of CATS by
incorporating promotion regulatory focus into our model.
Previous research using CATS primarily focused on the role of
expectations in shaping an individua’s response to stressful
events [11]. The expected outcome is what motivates an
individual to adopt certain coping strategies [61]. However,
littleisknown about the criteriafor eval uating specific expected
outcomes. We propose that promotion regulatory focus could
be a possible explanation. For individuals with high promotion
regulatory focus, the expected outcome would be to maintain
personal health when confronted with psychological strain
caused by the COVID-19 pandemic. We found that promotion
regulatory focus prompts individuals to rely more on mHealth
to cope with psychologica strain in a health emergency. This
provides useful insight into the formation process of
expectations.

Practical Implications

This study has practical implications for mHealth providers
during a public health crisis. When the public experiences a
health crisis, many people use mHealth services, which helps
deal with psychological strain. We recommend that service
providers develop specific services to cater to the needs of the
public. For instance, remote primary diagnosis and health
monitoring for aspecific disease can beintegrated into mHeal th.
Thiswould enableindividualsto incorporate mHealth into their
daily lives and allow effective self-monitoring, even in urgent
situations.

In addition, it would be useful for service providersto consider
therole of regulatory focus, asindividualswith high promotion
regulatory focusare morelikely to use mHealth when confronted
with a health emergency. Service providers may adopt the
regulatory focus scale as a primary screening method to select
potential users and provide them with specific functions and
services. This would offer providers with opportunities to
increase user compliance.

Limitations and Future Research

This study has severa limitations and points out directions for
future research. First, we did not establish a causal relationship
between event disruption and mHealth emergency useintention.
Moreover, athough we collected two-wave dataon adaily basis,
we cannot conclude that daily event disruption predicts
psychological strain and mHealth emergency use intention
because we did not manipulate the event disruptions of the
COVID-19 pandemic. Future research could use across-lagged
panel design to infer the causal relationship between event
disruption and mHealth use intention.

Second, it is aso not possible to rule out common method
variance. The experience sampling method controlsfor common
method variance to a certain degree, as confirmed by the
multilevel confirmatory factor analysis. However, our datawere
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collected through self-report questionnaires, and therefore, our  Conclusions
results may still have been impacted by common method
variance. Future research could acquire objective data to
minimize the potential effects of common method variance.
This could be implemented through gathering mHealth app
browsing history during a public health emergency.

mHealth provides individuals with a platform to access health
care services. The results showed that event disruption of the
COVID-19 pandemicinduced mHealth emergency useintention
through increased psychological strain.  Furthermore,
individuals' promotion regulatory focus amplified thisindirect
Anocther limitation is that our study was conducted in China.  relationship. Our findings extend our understanding of the
Further research is needed to test the generalizability of our factors underlying mHealth emergency use intention and
findings in other countries. The development of the mHealth  illustrate the potential contingent role of promotion regulatory
industry differs across the world and mHealth use will depend  focus in CATS. This study also opens avenues for future
on the stage of development of thistechnology. Therefore, future  research on mHealth emergency useintentionin other countries
research in other countries will need to additionally consider ~and cultural settings.

these factors.
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