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Abstract

Background: The COVID-19 pandemic has become a global public health event, which has raised concerns regarding individuals’
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 services in situations requiring urgent medical care, which is defined as mHealth emergency use. It is not known
whether individuals have increased their daily mHealth services emergency use as a result 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, we investigated 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 conceptual 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 (γ=0.24, P<.001) and mHealth
emergency use on a daily basis (γ=0.28, P<.001). COVID-19–induced daily strain mediated this relationship (effect=0.09, 95%
CI 0.05-0.14). Promotion regulatory focus moderated the relationship between COVID-19–induced strain and mHealth emergency
use (γ=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 promotion 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 COVID-19 pandemic has become a worldwide public health
event. This has resulted in greater concerns regarding one’s
health and well-being [1]. Similar to the research of Morgeson
et al [2], this study considers event disruption as a negative
influence on behaviors of health information system use. Event
disruption is defined as a discontinuity in the environment where
the external situation has somehow changed [3]. The COVID-19
pandemic has likely transformed people’s routines and, thus,
requires an additional investment of resources to adapt
effectively to cope with increased health concerns [4].

Mobile health (mHealth) 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 service in 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]. mHealth
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].
The aims of mHealth emergency use are to help users to acquire
appropriate care in urgent situations and improve the efficiency
of treatment toward specific disease [9]. mHealth services can
facilitate the fast delivery of health care information 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 COVID-19 pandemic influences mHealth
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.

The cognitive activation theory of stress (CATS) [10,11]
addresses the role of cognitive appraisal and interpretation in
shaping the way an individual responds to 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 COVID-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 focus in
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
the indirect relationship between event disruption and mHealth
emergency use intention through COVID-19–induced strain is
contingent upon individuals’ promotion regulatory focus.

To address our three research questions, we used the experience
sampling method to test the conceptual model (see Figure 1).
Our study has three potential contributions to 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 disruption is
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.

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], whereas if 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
evaluate the target events as harmful or beneficial. If such events
are regarded as harmful, individuals will then evaluate 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 change their attitudes to get rid of strain
[23]. Especially when individuals anticipate that their chosen
responses to stressful events will be associated with a favorable
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 strain will arise in individuals
and further shape their attitudes and coping behavior. mHealth
is an 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 Intention,
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 external

situation [2]. The COVID-19 pandemic has significantly
changed the way individuals live and work. For instance,
Chinese citizens 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 the increase in
stress experience or strain [29,30]. Additionally, the COVID-19
pandemic situation changes on a daily basis, and therefore, the
effects on stress levels also change on a daily basis. Taken
together, we hypothesize that:

• Hypothesis (H)1: Event disruption is positively associated
with COVID-19–induced strain on a daily basis.

CATS links stressful events with coping behavior [11]. Stress
coping refers to the constant adaptation of cognitive and
behavioral efforts to 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
available to handle the stressful event [32]. COVID-19–induced
strain mainly arises from the uncertainty of infection and the
risk of exposure to the virus [29]. To maintain their health status
and prevent unexpected infection, individuals are driven to seek
relevant information and help from professional medical
personnel [33], which can be accommodated by mHealth.
Through integrating advanced technology, mHealth can be
accessed using portable 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 more likely to
choose positive coping strategies in response to stressful
experiences [35]. The COVID-19–induced strain has increased
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 measures in response to specific
diseases [37]. It effectively facilitates the 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 strain is positively correlated with
mHealth emergency use intention on a daily basis.

The event disruption of the COVID-19 pandemic makes the
external situations unpredictable and uncertain. The changes in
life induce 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
CATS suggests that the choice of coping behavior is determined
by the interaction of personal 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 focus into 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 ideals and
nurturance [40]. Research has shown that promotion regulatory
focus plays a critical role in facilitating coping with stress
positively [41]. Given that the use of mHealth is an active effort
toward resolving COVID-19–induced strain, we adopted
promotion rather than prevention regulatory focus to represent
a personal 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 access to
accurate medical information and health care services to 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 therefore will not consider
access to health care services as urgent. These individuals are
less likely to use mHealth to help 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 use intention, such that the relationship
is stronger in the condition of high promotion regulatory
focus than in the condition of low promotion regulatory
focus.

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 allow 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 use intention through COVID-19–induced strain,
such that the indirect 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 al [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 participants 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 criteria included having a certain 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
WeChat, 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 disruptions and at 5 PM that assessed COVID-19–induced
strain and mHealth emergency use intention on each day.
Participants were asked to complete the questionnaires within
2 hours. Of the 150 individuals invited, we collected 550
matched responses from a total of 110 participants, yielding an
effective response rate of 73.3%. The 110 participants received
a ¥25 (about US $3.53) inconvenience allowance.

Measurement 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 “I often feel too tense due to my work.” We
adapted it as “Due to COVID-19 Pandemic, I 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 suggestions from Donald et al [44], short scales
were adopted to minimize the nonresponse rate. A 7-point Likert
scale was used, ranging from 1 (strongly disagree) to 7 (strongly
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agree). The complete scale is shown in Multimedia Appendix
1.

Daily Measurement

Event Disruptions
Measures for event disruptions were adapted from four items
developed by Morgeson et al [2]. The sample item was “Today,
COVID-19 pandemic disrupted my ability to get its work 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 scale developed by House and Rizzo [45]. The
sample item was “Due to COVID-19 Pandemic, I lived and
worked under a great deal of tension today.” The range of the
average score was from 1 to 7. The reliability of this scale was
.76.

Emergency Use Intention
mHealth emergency use intention was measured by three items
developed by Liu et al [8]. The sample item was “Today, I
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 Measurement

Promotion Regulatory Focus
The regulatory focus has been regarded as a personality trait,
which is stable and not probable to change in a short time. Thus,
this study put promotion regulatory focus at the baseline
measurement [46-48]. Promotion regulatory focus was measured
by nine items developed by Lockwood et al [49]. The sample
item of this scale was “I frequently imagine how I will achieve
my hopes and aspirations.” The average score of this scale
ranged from 1 to 7. The alpha of this scale was .93.

Control Variables
We also collected demographic data including 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 data was 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 a restricted maximum
likelihood estimation for the parameter analyses. We conducted
a moderated mediation model analysis with a random slope and
used robust estimators in level one to indicate the daily or
within-person effect. The daily variables (event disruption,
COVID-19–induced strain, and mHealth 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 males. 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 a chronic 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).

Participants, n (%)Characteristic

Gender

60 (54.5)Male

50 (45.5)Female

Chronic disease

97 (88.4)No

13 (11.6)Yes

Education

1 (0.9)Primary school

2 (1.8)Senior school

30 (27.3)High school

26 (23.6)College

51 (46.4)Bachelor’s and above

Age (years)

2 (1.8)<26

50 (45.5)26-35

36 (32.7)36-45

22 (20.0)≥46

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

four-factor model yielded a better model fit (χ2
57=151.22; root

mean square error of approximation 0.06; comparative fit index
0.96; Tucker–Lewis index 0.95; standardized root mean square
residual 0.03) than any other model. The results are shown in
Table 2.

Table 2. Results of multilevel confirmatory factor analysis.

SRMRd (within)TLIcCFIbRMSEAaP value△ chi-squareChi-square (df)Models

0.030.950.960.06N/AN/Ai151.22 (57)EUe, EDf, LSg, PFh

0.190.780.840.11<.001299.93451.15 (59)EU+ED, LS, PF

0.120.800.850.11<.001269.38420.60 (59)EU+LS, ED, PF

0.160.790.850.11<.001289.13440.35 (59)EU, LS+ED, PF

0.210.670.760.14<.001506.83658.05 (60)EU+LS+ED, PF

aRMSEA: root mean square error of approximation.
bCFI: comparative fit index.
cTLI: Tucker–Lewis index.
dSRMR: standardized root mean square residual.
eEU: mobile health emergency use intention.
fED: event disruption.
gLS: COVID-19–induced strain.
hPF: 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

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.

321Mean (SD)Variables

4.84 (0.99)1. mHealtha emergency use intentionb

1r

N/AcP value

3.81 (0.69)2. Event disruptiond

10.20r

N/A<.001P value

4.20 (0.77)3. COVID-19–induced straine

10.270.29r

N/A<.001<.001P value

amHealth: mobile health.
bCronbach alpha=.92.
cN/A: Not applicable.
dCronbach alpha=.93.
eCronbach alpha=.76.

Table 4. Between-person level (N=110) means, SDs, and correlations.

54321Mean (SD)Variables

1.45 (0.50)1. Gender

1r

N/AaP value

4.13 (0.94)2. Education

10.68r

N/A<.001P value

1.12 (0.32)3. Chronic disease

10.070.06r

N/A.12.19P value

2.71 (0.80)4. Age

1–0.16–0.24–0.49r

N/A<.001<.001<.001P value

4.08 (0.35)5. Promotion regulatory focusb

1–0.15–0.02–0.150.03r

N/A<.001.57<.001.69P value

aN/A: Not applicable.
bCronbach alpha=.93.

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

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% CI 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.

The results for promotion regulatory 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 (γ=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 use intention
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%

CI 0.09-0.50). The difference was also significant (effect=0.24,
95% CI 0.04-0.45), supporting H4. The moderating role of
promotion regulatory focus is 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 mHealth
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 low
(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.

Table 5. Results of hierarchical linear model analysis.

mHealtha emergency use intentionCOVID-19–induced strainVariables

Model 4eModel 3dModel 2cModel 1b

P valueSEγP valueSEγP valueSEγP valueSEγ

<.0010.314.20<.0010.314.22<.0010.304.23<.0010.213.43Intercepts

Between-person ( N=110)

.550.19–0.12.550.19–0.11.510.20–0.13.1150.09–0.14Gender

.360.090.08.380.090.08.380.090.08<.0010.040.09Education

.060.150.29.060.150.29.030.140.31.200.100.13Chronic disease

.500.080.05.520.080.05.610.080.04.590.050.02Age

.020.160.39.0090.160.43.020.160.37<.0010.090.30Promotion regula-
tory focus

Within-person ( N=550 )

.0040.060.18<.0010.060.19<.0010.060.28<.0010.050.24Event disruption

<.0010.060.37<.0010.060.36N/AN/AN/AN/AN/AN/AfCOVID-19–in-
duced strain

Interactive item

.020.150.35N/AN/AN/AN/AN/AN/AN/AN/AN/ACOVID-19–in-
duced strain ×
promotion regula-
tory focus

amHealth: mobile health.
bPseudo R2=0.11.
cPseudo R2=0.07.
dPseudo R2=0.10.
ePseudo R2=0.12.
fN/A: not applicable.
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Table 6. Results of the Monte Carlo bootstrapping test.

95% CIaSEEstimatorEffect

Moderating effect of promotion regulatory focus

0.09-0.400.080.25Low (Mb – SD)

0.34-0.650.080.49High (M + SD)

0.04-0.450.110.24Difference

Mediating model of COVID-19–induced strain

0.06-0.300.060.18Direct effect

0.05-0.140.020.09Indirect effect

Moderated mediation model

0.02-0.110.020.06Low (M – SD)

0.06-0.190.030.12High (M + SD)

0.01-0.120.030.06Difference

aBootstrapping=20,000.
bM: mean.

Figure 2. Moderating role of promotion regulatory focus. mHealth: mobile health.

Discussion

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

increased daily mHealth emergency use intentions. Event
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, a major change has been an increased
concern for disease prevention [54]. However, the uncertainty
of the SARS-CoV-2 virus has driven people to find a means to
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 relationship between event disruption and mHealth
emergency use intention on a daily 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 virus is novel and highly infectious, putting
high levels of stress on the public in general, which also
threatens their mental health [57]. Consequently, individuals
have a need for finding ways to alleviate this strain. Our research
found that COVID-19–induced strain strengthens the 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 tools to 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 mHealth emergency use
intention.

Theoretical Implications
This study provides several theoretical contributions to 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 a daily basis. In doing so,
this study contributes to mHealth literature by identifying a new
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 al [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 as a contributor to mHealth
emergency use intention. Furthermore, our exploration of the
impact of event disruption on strain showed that changes in the
external environment increased individuals’ health concerns,

associating with elevated stress levels. Individuals were likely
to use mHealth for health self-management and to reduce strain.
We have extended prior research by identifying the role of strain
in shaping mHealth emergency use intention 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 individual’s response to stressful
events [11]. The expected outcome is what motivates an
individual to adopt certain coping strategies [61]. However,
little is known about the criteria for evaluating 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 psychological 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 a specific disease can be integrated into mHealth.
This would enable individuals to incorporate mHealth into their
daily lives and allow effective self-monitoring, even in urgent
situations.

In addition, it would be useful for service providers to consider
the role of regulatory focus, as individuals with high promotion
regulatory focus are more likely 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 several limitations and points out directions for
future research. First, we did not establish a causal relationship
between event disruption and mHealth emergency use intention.
Moreover, although we collected two-wave data on a daily 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 a cross-lagged
panel design to infer the causal relationship between event
disruption and mHealth use intention.

Second, it is also not possible to rule out common method
variance. The experience sampling method controls for common
method variance to a certain degree, as confirmed by the
multilevel confirmatory factor analysis. However, our data were
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collected through self-report questionnaires, and therefore, our
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.

Another limitation is that our study was conducted in China.
Further research is needed to test the generalizability of our
findings in other countries. The development of the mHealth
industry differs across the world and mHealth use will depend
on the stage of development of this technology. Therefore, future
research in other countries will need to additionally consider
these factors.

Conclusions
mHealth provides individuals with a platform to access health
care services. The results showed that 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 CATS. This study also opens avenues for future
research on mHealth emergency use intention in other countries
and cultural settings.

Acknowledgments
Our research is supported by the National Natural Science Foundation of China (71701083), Yunnan Province Basic Research
Planning Project (Grant No. 2019FB084), and the 12th Five-years Plan of Beijing science of education (CAA15006).

Conflicts of Interest
None declared.

Multimedia Appendix 1
Questionnaire: measurement of the major constructs.
[DOCX File , 13 KB-Multimedia Appendix 1]

References

1. Wang C, Pan R, Wan X, Tan Y, Xu L, Ho CS, et al. Immediate psychological responses and associated factors during the
initial stage of the 2019 coronavirus disease (COVID-19) epidemic among the general population in China. Int J Environ
Res Public Health 2020 Mar 06;17(5):1729 [FREE Full text] [doi: 10.3390/ijerph17051729] [Medline: 32155789]

2. Morgeson FP, Mitchell TR, Liu D. Event system theory: an event-oriented approach to the organizational sciences. Acad
Manage Rev 2015 Oct;40(4):515-537. [doi: 10.5465/amr.2012.0099]

3. Hoffman AJ, Ocasio W. Not all events are attended equally: toward a middle-range theory of industry attention to external
events. Organ Sci 2001 Aug;12(4):414-434. [doi: 10.1287/orsc.12.4.414.10639]

4. Zellmer-Bruhn ME. Interruptive events and team knowledge acquisition. Manage Sci 2003 Apr;49(4):514-528. [doi:
10.1287/mnsc.49.4.514.14423]

5. Ming LC, Untong N, Aliudin NA, Osili N, Kifli N, Tan CS, et al. Mobile health apps on COVID-19 launched in the early
days of the pandemic: content analysis and review. JMIR mHealth uHealth 2020 Sep 16;8(9):e19796 [FREE Full text] [doi:
10.2196/19796] [Medline: 32609622]

6. Buntin MB, Burke MF, Hoaglin MC, Blumenthal D. The benefits of health information technology: a review of the recent
literature shows predominantly positive results. Health Aff (Millwood) 2011 Mar;30(3):464-471. [doi:
10.1377/hlthaff.2011.0178] [Medline: 21383365]

7. Bauer AM, Thielke SM, Katon W, Unützer J, Areán P. Aligning health information technologies with effective service
delivery models to improve chronic disease care. Prev Med 2014 Sep;66:167-172 [FREE Full text] [doi:
10.1016/j.ypmed.2014.06.017] [Medline: 24963895]

8. Liu F, Ngai E, Ju X. Understanding mobile health service use: An investigation of routine and emergency use intentions.
Int J Inf Manage 2019 Apr;45:107-117. [doi: 10.1016/j.ijinfomgt.2018.09.004]

9. Yang L, Su G, Yuan H. Design principles of integrated information platform for emergency responses: the case of 2008
Beijing Olympic games. Inf Syst Res 2012 Sep;23(3-part-1):761-786. [doi: 10.1287/isre.1110.0387]

10. Ursin H, Eriksen HR. The cognitive activation theory of stress. Psychoneuroendocrinology 2004 Jun;29(5):567-592. [doi:
10.1016/S0306-4530(03)00091-X] [Medline: 15041082]

11. Meurs JA, Perrewé PL. Cognitive activation theory of stress: an integrative theoretical approach to work stress. J Manage
2010 Nov 05;37(4):1043-1068. [doi: 10.1177/0149206310387303]

12. Mikolajczak M, Luminet O. Trait emotional intelligence and the cognitive appraisal of stressful events: an exploratory
study. Pers Individual Differences 2008 May;44(7):1445-1453. [doi: 10.1016/j.paid.2007.12.012]

13. Lambert EG, Qureshi H, Frank J, Klahm C, Smith B. Job stress, job involvement, job satisfaction, and organizational
commitment and their associations with job burnout among Indian police officers: a research note. J Police Crim Psych
2017 Apr 17;33(2):85-99. [doi: 10.1007/s11896-017-9236-y]

JMIR Mhealth Uhealth 2020 | vol. 8 | iss. 12 | e20642 | p. 11http://mhealth.jmir.org/2020/12/e20642/
(page number not for citation purposes)

Zhang et alJMIR MHEALTH AND UHEALTH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=mhealth_v8i12e20642_app1.docx&filename=3fa3c3ccec02b4986a5c96ed1378e6f1.docx
https://jmir.org/api/download?alt_name=mhealth_v8i12e20642_app1.docx&filename=3fa3c3ccec02b4986a5c96ed1378e6f1.docx
https://www.mdpi.com/resolver?pii=ijerph17051729
http://dx.doi.org/10.3390/ijerph17051729
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32155789&dopt=Abstract
http://dx.doi.org/10.5465/amr.2012.0099
http://dx.doi.org/10.1287/orsc.12.4.414.10639
http://dx.doi.org/10.1287/mnsc.49.4.514.14423
https://mhealth.jmir.org/2020/9/e19796/
http://dx.doi.org/10.2196/19796
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32609622&dopt=Abstract
http://dx.doi.org/10.1377/hlthaff.2011.0178
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21383365&dopt=Abstract
http://europepmc.org/abstract/MED/24963895
http://dx.doi.org/10.1016/j.ypmed.2014.06.017
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24963895&dopt=Abstract
http://dx.doi.org/10.1016/j.ijinfomgt.2018.09.004
http://dx.doi.org/10.1287/isre.1110.0387
http://dx.doi.org/10.1016/S0306-4530(03)00091-X
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15041082&dopt=Abstract
http://dx.doi.org/10.1177/0149206310387303
http://dx.doi.org/10.1016/j.paid.2007.12.012
http://dx.doi.org/10.1007/s11896-017-9236-y
http://www.w3.org/Style/XSL
http://www.renderx.com/


14. Alexander D, Monk JS, Jonas AP. Occupational stress, personal strain, and coping among residents and faculty members.
J Med Educ 1985 Nov;60(11):830-839. [doi: 10.1097/00001888-198511000-00002] [Medline: 4057224]

15. Bergvik S, Sørlie T, Wynn R. Approach and avoidance coping and regulatory focus in patients having coronary artery
bypass graft surgery. J Health Psychol 2010 Sep;15(6):915-924. [doi: 10.1177/1359105309359542] [Medline: 20453051]

16. Lai C, Hsu JS, Li Y. Leadership, regulatory focus and information systems development project team performance. Int J
Project Manage 2018 Apr;36(3):566-582. [doi: 10.1016/j.ijproman.2017.11.001]

17. Ahmadi S, Khanagha S, Berchicci L, Jansen JJP. Are managers motivated to explore in the face of a new technological
change? The role of regulatory focus, fit, and complexity of decision-making. J Manage Stud 2017 Feb 06;54(2):209-237.
[doi: 10.1111/joms.12257]

18. Shah J, Higgins ET. Expectancy x value effects: regulatory focus as determinant of magnitude and direction. J Pers Soc
Psychol 1997 Sep;73(3):447-458. [doi: 10.1037//0022-3514.73.3.447] [Medline: 9294896]

19. Ursin H, Eriksen HR. Cognitive activation theory of stress (CATS). Neurosci Biobehav Rev 2010 May;34(6):877-881.
[doi: 10.1016/j.neubiorev.2009.03.001] [Medline: 20359586]

20. Karaman MA, Watson JC. Examining associations among achievement motivation, locus of control, academic stress, and
life satisfaction: a comparison of U.S. and international undergraduate students. Pers Individual Differences 2017
Jun;111:106-110. [doi: 10.1016/j.paid.2017.02.006]

21. Gomes AR, Teixeira PM. Stress, cognitive appraisal and psychological health: testing instruments for health professionals.
Stress Health 2016 Apr;32(2):167-172. [doi: 10.1002/smi.2583] [Medline: 24891033]

22. Youn S, Shin W. Teens’ responses to Facebook newsfeed advertising: the effects of cognitive appraisal and social influence
on privacy concerns and coping strategies. Telematics Inform 2019 May;38:30-45. [doi: 10.1016/j.tele.2019.02.001]

23. Hewett R, Liefooghe A, Visockaite G, Roongrerngsuke S. Bullying at work: cognitive appraisal of negative acts, coping,
wellbeing, and performance. J Occup Health Psychol 2018 Jan;23(1):71-84. [doi: 10.1037/ocp0000064] [Medline: 27936829]

24. Gagnon M, Ngangue P, Payne-Gagnon J, Desmartis M. m-Health adoption by healthcare professionals: a systematic review.
J Am Med Inform Assoc 2016 Jan;23(1):212-220. [doi: 10.1093/jamia/ocv052] [Medline: 26078410]

25. Hale D, Ployhart RE, Shepherd W. A two-phase longitudinal model of a turnover event: disruption, recovery rates, and
moderators of collective performance. Acad Manage J 2016 Jun;59(3):906-929. [doi: 10.5465/amj.2013.0546]

26. Hurrell JJ, Nelson DL, Simmons BL. Measuring job stressors and strains: where we have been, where we are, and where
we need to go. J Occup Health Psychol 1998 Oct;3(4):368-389. [doi: 10.1037//1076-8998.3.4.368] [Medline: 9805282]

27. Schmitt A, Den Hartog DN, Belschak FD. Transformational leadership and proactive work behaviour: a moderated mediation
model including work engagement and job strain. J Occup Organ Psychol 2016 Jan 20;89(3):588-610. [doi:
10.1111/joop.12143]

28. Qiu J, Shen B, Zhao M, Wang Z, Xie B, Xu Y. A nationwide survey of psychological distress among Chinese people in
the COVID-19 epidemic: implications and policy recommendations. Gen Psychiatr 2020;33(2):e100213 [FREE Full text]
[doi: 10.1136/gpsych-2020-100213] [Medline: 32215365]

29. Pfefferbaum B, North CS. Mental health and the Covid-19 pandemic. N Engl J Med 2020 Aug 06;383(6):510-512. [doi:
10.1056/NEJMp2008017] [Medline: 32283003]

30. Bavel JJV, Baicker K, Boggio PS, Capraro V, Cichocka A, Cikara M, et al. Using social and behavioural science to support
COVID-19 pandemic response. Nat Hum Behav 2020 May;4(5):460-471. [doi: 10.1038/s41562-020-0884-z] [Medline:
32355299]

31. Folkman S, Lazarus RS, Dunkel-Schetter C, DeLongis A, Gruen RJ. Dynamics of a stressful encounter: cognitive appraisal,
coping, and encounter outcomes. J Pers Soc Psychol 1986 May;50(5):992-1003. [doi: 10.1037//0022-3514.50.5.992]
[Medline: 3712234]

32. Zhao X, Xia Q, Huang W. Impact of technostress on productivity from the theoretical perspective of appraisal and coping
processes. Inf Manage 2020 Dec;57(8):103265. [doi: 10.1016/j.im.2020.103265]

33. James DCS, Harville C. eHealth literacy, online help-seeking behavior, and willingness to participate in mHealth chronic
disease research among African Americans, Florida, 2014-2015. Prev Chronic Dis 2016 Nov 17;13:E156 [FREE Full text]
[doi: 10.5888/pcd13.160210] [Medline: 27854421]

34. Grasselli G, Pesenti A, Cecconi M. Critical care utilization for the COVID-19 outbreak in Lombardy, Italy: early experience
and forecast during an emergency response. JAMA 2020 Apr 28;323(16):1545-1546. [doi: 10.1001/jama.2020.4031]
[Medline: 32167538]

35. Friedman-Wheeler DG, Litovsky AR, Prince KR, Webbert J, Werkheiser A, Carlson E, et al. Do mood-regulation expectancies
for coping strategies predict their use? A daily diary study. Int J Stress Manage 2019 Aug;26(3):287-296. [doi:
10.1037/str0000115]

36. Choi BY, Blumberg C, Williams K. Mobile integrated health care and community paramedicine: an emerging emergency
medical services concept. Ann Emerg Med 2016 Mar;67(3):361-366. [doi: 10.1016/j.annemergmed.2015.06.005] [Medline:
26169927]

37. Eapen ZJ, Turakhia MP, McConnell MV, Graham G, Dunn P, Tiner C, et al. Defining a mobile health roadmap for
cardiovascular health and disease. J Am Heart Assoc 2016 Jul 12;5(7) [FREE Full text] [doi: 10.1161/JAHA.115.003119]
[Medline: 27405809]

JMIR Mhealth Uhealth 2020 | vol. 8 | iss. 12 | e20642 | p. 12http://mhealth.jmir.org/2020/12/e20642/
(page number not for citation purposes)

Zhang et alJMIR MHEALTH AND UHEALTH

XSL•FO
RenderX

http://dx.doi.org/10.1097/00001888-198511000-00002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=4057224&dopt=Abstract
http://dx.doi.org/10.1177/1359105309359542
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20453051&dopt=Abstract
http://dx.doi.org/10.1016/j.ijproman.2017.11.001
http://dx.doi.org/10.1111/joms.12257
http://dx.doi.org/10.1037//0022-3514.73.3.447
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9294896&dopt=Abstract
http://dx.doi.org/10.1016/j.neubiorev.2009.03.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20359586&dopt=Abstract
http://dx.doi.org/10.1016/j.paid.2017.02.006
http://dx.doi.org/10.1002/smi.2583
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24891033&dopt=Abstract
http://dx.doi.org/10.1016/j.tele.2019.02.001
http://dx.doi.org/10.1037/ocp0000064
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27936829&dopt=Abstract
http://dx.doi.org/10.1093/jamia/ocv052
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26078410&dopt=Abstract
http://dx.doi.org/10.5465/amj.2013.0546
http://dx.doi.org/10.1037//1076-8998.3.4.368
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9805282&dopt=Abstract
http://dx.doi.org/10.1111/joop.12143
http://europepmc.org/abstract/MED/32215365
http://dx.doi.org/10.1136/gpsych-2020-100213
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32215365&dopt=Abstract
http://dx.doi.org/10.1056/NEJMp2008017
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32283003&dopt=Abstract
http://dx.doi.org/10.1038/s41562-020-0884-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32355299&dopt=Abstract
http://dx.doi.org/10.1037//0022-3514.50.5.992
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3712234&dopt=Abstract
http://dx.doi.org/10.1016/j.im.2020.103265
https://www.cdc.gov/pcd/issues/2016/16_0210.htm
http://dx.doi.org/10.5888/pcd13.160210
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27854421&dopt=Abstract
http://dx.doi.org/10.1001/jama.2020.4031
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32167538&dopt=Abstract
http://dx.doi.org/10.1037/str0000115
http://dx.doi.org/10.1016/j.annemergmed.2015.06.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26169927&dopt=Abstract
https://www.ahajournals.org/doi/10.1161/JAHA.115.003119?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dpubmed
http://dx.doi.org/10.1161/JAHA.115.003119
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27405809&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


38. Berrouiguet S, Baca-García E, Brandt S, Walter M, Courtet P. Fundamentals for future Mobile-Health (mHealth): a
systematic review of mobile phone and web-based text messaging in mental health. J Med Internet Res 2016 Jun 10;18(6):e135
[FREE Full text] [doi: 10.2196/jmir.5066] [Medline: 27287668]

39. Higgins ET. Promotion and prevention: regulatory focus as a motivational principle. In: Zanna MP, editor. Advances in
Experimental Social Psychology. San Diego, CA: Academic Press; 1998:1-46.

40. Cho H, Roh S, Park B. Of promoting networking and protecting privacy: effects of defaults and regulatory focus on social
media users’ preference settings. Comput Hum Behav 2019 Dec;101:1-13. [doi: 10.1016/j.chb.2019.07.001]

41. Woltin K, Sassenberg K, Albayrak N. Regulatory focus, coping strategies and symptoms of anxiety and depression: a
comparison between Syrian refugees in Turkey and Germany. PLoS One 2018;13(10):e0206522 [FREE Full text] [doi:
10.1371/journal.pone.0206522] [Medline: 30359455]

42. Kim J, Chen K, Davis WE, Hicks JA, Schlegel RJ. Approaching the true self: promotion focus predicts the experience of
authenticity. J Res Pers 2019 Feb;78:165-176. [doi: 10.1016/j.jrp.2018.12.001]

43. Du D, Derks D, Bakker AB. Daily spillover from family to work: a test of the work-home resources model. J Occup Health
Psychol 2018 Apr;23(2):237-247. [doi: 10.1037/ocp0000073] [Medline: 28150994]

44. Donald JN, Atkins PW, Parker PD, Christie AM, Ryan RM. Daily stress and the benefits of mindfulness: examining the
daily and longitudinal relations between present-moment awareness and stress responses. J Res Pers 2016 Dec;65:30-37.
[doi: 10.1016/j.jrp.2016.09.002]

45. House RJ, Rizzo JR. Toward the measurement of organizational practices: scale development and validation. J App Psychol
1972;56(5):388-396. [doi: 10.1037/h0033444]

46. Johnson RE, King DD, (Joanna) Lin S, Scott BA, Jackson Walker EM, Wang M. Regulatory focus trickle-down: how
leader regulatory focus and behavior shape follower regulatory focus. Organizational Behav Hum Decision Processes 2017
May;140:29-45. [doi: 10.1016/j.obhdp.2017.03.002]

47. Manczak EM, Zapata-Gietl C, McAdams DP. Regulatory focus in the life story: prevention and promotion as expressed in
three layers of personality. J Pers Soc Psychol 2014 Jan;106(1):169-181. [doi: 10.1037/a0034951] [Medline: 24377362]

48. Lim S, Ilies R, Koopman J, Christoforou P, Arvey RD. Emotional mechanisms linking incivility at work to aggression and
withdrawal at home: an experience-sampling study. J Manage 2016 Jun 23;44(7):2888-2908. [doi:
10.1177/0149206316654544]

49. Lockwood P, Jordan CH, Kunda Z. Motivation by positive or negative role models: regulatory focus determines who will
best inspire us. J Pers Soc Psychol 2002 Oct;83(4):854-864. [Medline: 12374440]

50. Dou K, Yu P, Deng N, Liu F, Guan Y, Li Z, et al. Patients' acceptance of smartphone health technology for chronic disease
management: a theoretical model and empirical test. JMIR mHealth uHealth 2017 Dec 06;5(12):e177 [FREE Full text]
[doi: 10.2196/mhealth.7886] [Medline: 29212629]

51. Liu W, Song Z, Li X, Liao Z. Why and when leaders’ affective states influence employee upward voice. Acad Manage J
2017 Feb;60(1):238-263. [doi: 10.5465/amj.2013.1082]

52. Raudenbush SW, Bryk AS. Hierarchical Linear Models: Applications and Data Analysis Methods. 2nd ed. Thousand Oaks,
CA: Sage; 2002.

53. Margola D, Fenaroli V, Sorgente A, Lanz M, Costa G. The Family Relationships Index (FRI): multilevel confirmatory
factor analysis in an Italian community sample. Eur J Psychological Assess 2019 May;35(3):335-345. [doi:
10.1027/1015-5759/a000427]

54. Chen Q, Liang M, Li Y, Guo J, Fei D, Wang L, et al. Mental health care for medical staff in China during the COVID-19
outbreak. Lancet Psychiatry 2020 Apr;7(4):e15-e16 [FREE Full text] [doi: 10.1016/S2215-0366(20)30078-X] [Medline:
32085839]

55. Wang CJ, Ng CY, Brook RH. Response to COVID-19 in Taiwan: big data analytics, new technology, and proactive testing.
JAMA 2020 Apr 14;323(14):1341-1342. [doi: 10.1001/jama.2020.3151] [Medline: 32125371]

56. Useche SA, Montoro L, Alonso F, Pastor JC. Psychosocial work factors, job stress and strain at the wheel: validation of
the copenhagen psychosocial questionnaire (COPSOQ) in professional drivers. Front Psychol 2019;10:1531. [doi:
10.3389/fpsyg.2019.01531] [Medline: 31312166]

57. Bo H, Li W, Yang Y, Wang Y, Zhang Q, Cheung T, et al. Posttraumatic stress symptoms and attitude toward crisis mental
health services among clinically stable patients with COVID-19 in China. Psychol Med 2020 Mar 27:1-2 [FREE Full text]
[doi: 10.1017/S0033291720000999] [Medline: 32216863]

58. Chen L, Baird A, Rai A. Mobile health (mHealth) channel preference: an integrated perspective of approach - avoidance
beliefs and regulatory focus. JAIS 2019;20(12):1743-1773. [doi: 10.17705/1jais.00584]

59. Meng F, Guo X, Peng Z, Zhang X, Vogel D. The routine use of mobile health services in the presence of health consciousness.
Electronic Commerce Res Applications 2019 May;35:100847. [doi: 10.1016/j.elerap.2019.100847]

60. Hoque MR. An empirical study of mHealth adoption in a developing country: the moderating effect of gender concern.
BMC Med Inform Decis Mak 2016 May 03;16:51 [FREE Full text] [doi: 10.1186/s12911-016-0289-0] [Medline: 27142844]

61. House RJ, Shapiro HJ, Wahba MA. Expectancy theory as a predictor of work behavior and attitude: a re‐evaluation of
empirical evidence. Decision Sci 1974 Jul;5(3):481-506. [doi: 10.1111/j.1540-5915.1974.tb00632.x]

JMIR Mhealth Uhealth 2020 | vol. 8 | iss. 12 | e20642 | p. 13http://mhealth.jmir.org/2020/12/e20642/
(page number not for citation purposes)

Zhang et alJMIR MHEALTH AND UHEALTH

XSL•FO
RenderX

https://www.jmir.org/2016/6/e135/
http://dx.doi.org/10.2196/jmir.5066
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27287668&dopt=Abstract
http://dx.doi.org/10.1016/j.chb.2019.07.001
https://dx.plos.org/10.1371/journal.pone.0206522
http://dx.doi.org/10.1371/journal.pone.0206522
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30359455&dopt=Abstract
http://dx.doi.org/10.1016/j.jrp.2018.12.001
http://dx.doi.org/10.1037/ocp0000073
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28150994&dopt=Abstract
http://dx.doi.org/10.1016/j.jrp.2016.09.002
http://dx.doi.org/10.1037/h0033444
http://dx.doi.org/10.1016/j.obhdp.2017.03.002
http://dx.doi.org/10.1037/a0034951
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24377362&dopt=Abstract
http://dx.doi.org/10.1177/0149206316654544
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12374440&dopt=Abstract
https://mhealth.jmir.org/2017/12/e177/
http://dx.doi.org/10.2196/mhealth.7886
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29212629&dopt=Abstract
http://dx.doi.org/10.5465/amj.2013.1082
http://dx.doi.org/10.1027/1015-5759/a000427
http://europepmc.org/abstract/MED/32085839
http://dx.doi.org/10.1016/S2215-0366(20)30078-X
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32085839&dopt=Abstract
http://dx.doi.org/10.1001/jama.2020.3151
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32125371&dopt=Abstract
http://dx.doi.org/10.3389/fpsyg.2019.01531
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31312166&dopt=Abstract
http://europepmc.org/abstract/MED/32216863
http://dx.doi.org/10.1017/S0033291720000999
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32216863&dopt=Abstract
http://dx.doi.org/10.17705/1jais.00584
http://dx.doi.org/10.1016/j.elerap.2019.100847
https://bmcmedinformdecismak.biomedcentral.com/articles/10.1186/s12911-016-0289-0
http://dx.doi.org/10.1186/s12911-016-0289-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27142844&dopt=Abstract
http://dx.doi.org/10.1111/j.1540-5915.1974.tb00632.x
http://www.w3.org/Style/XSL
http://www.renderx.com/


Abbreviations
CATS: cognitive activation theory of stress
H: hypothesis
HLM: hierarchical linear modeling
mHealth: mobile health

Edited by L Buis; submitted 06.06.20; peer-reviewed by W Zhang; comments to author 17.07.20; revised version received 03.08.20;
accepted 11.12.20; published 30.12.20

Please cite as:
Zhang Z, Zhang L, Zheng J, Xiao H, Li Z
COVID-19–Related Disruptions and Increased mHealth Emergency Use Intention: Experience Sampling Method Study
JMIR Mhealth Uhealth 2020;8(12):e20642
URL: http://mhealth.jmir.org/2020/12/e20642/
doi: 10.2196/20642
PMID: 33315579

©Zhenduo Zhang, Li Zhang, Junwei Zheng, Huan Xiao, Zhigang Li. Originally published in JMIR mHealth and uHealth
(http://mhealth.jmir.org), 30.12.2020. This is an open-access article distributed under the terms of the Creative Commons Attribution
License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work, first published in JMIR mHealth and uHealth, is properly cited. The complete bibliographic
information, a link to the original publication on http://mhealth.jmir.org/, as well as this copyright and license information must
be included.

JMIR Mhealth Uhealth 2020 | vol. 8 | iss. 12 | e20642 | p. 14http://mhealth.jmir.org/2020/12/e20642/
(page number not for citation purposes)

Zhang et alJMIR MHEALTH AND UHEALTH

XSL•FO
RenderX

http://mhealth.jmir.org/2020/12/e20642/
http://dx.doi.org/10.2196/20642
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33315579&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

