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Abstract

Background: Despite the increased development and use of mobile health (mHealth) devices during the COVID-19 pandemic,
there is little knowledge of willingness of the Chinese people to use mHealth devices and the key factors associated with their
use in the post–COVID-19 era. Therefore, a more comprehensive and multiangle investigation is required.

Objective: We aimed to probe Chinese attitudes regarding the use of mHealth and analyze possible associations between the
attitude of willingness to use mHealth devices and some factors based on the socioecological model.

Methods: A survey was conducted using quota sampling to recruit participants from 148 cities in China between June 20 and
August 31, 2022. Data from the survey were analyzed using multiple stepwise regression to examine the factors associated with
willingness to use mHealth devices. Standardized regression coefficients (β) and 95% CIs were calculated using multiple stepwise
regression.

Results: The survey contained a collection of 21,916 questionnaires and 21,897 were valid questionnaires, with a 99.91%
effective response rate. The median score of willingness to use mHealth in the post–COVID-19 era was 70 points on a scale from
0 to 100. Multiple stepwise regression results showed that the female gender (β=.03, 95% CI 1.04-2.35), openness personality
trait (β=.05, 95% CI 0.53-0.96), higher household per capita monthly income (β=.03, 95% CI 0.77-2.24), and commercial and
multiple insurance (β=.04, 95% CI 1.77-3.47) were factors associated with the willingness to use mHealth devices. In addition,
people with high scores of health literacy (β=.13, 95% CI 0.53-0.68), self-reported health rating (β=.22, 95% CI 0.24-0.27), social
support (β=.08, 95% CI 0.40-0.61), family health (β=.03, 95% CI 0.03-0.16), neighbor relations (β=.12, 95% CI 2.09-2.63), and
family social status (β=.07, 95% CI 1.19-1.69) were more likely to use mHealth devices.

Conclusions: On the basis of the theoretical framework of socioecological model, this study identified factors specifically
associated with willingness of the Chinese people to use mHealth devices in the post–COVID-19 era. These findings provide
reference information for the research, development, promotion, and application of future mHealth devices.

(J Med Internet Res 2023;25:e44225) doi: 10.2196/44225
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Introduction

Background
The COVID-19 pandemic has posed a global health crisis [1].
As the COVID-19 pandemic continues to spread and threaten
human health, mobile health (mHealth) devices have been
increasingly adopted by health care professionals and patients
as a means to reduce contact between patients and health care
providers, improve clinical effectiveness, and enhance patient
experience [2]. By using mHealth devices, individuals can
conveniently and efficiently access health information, track
and monitor vital indicators, and communicate with health
professionals [3-5].

Although mHealth devices offer significant benefits, their
widespread adoption and use remain challenging [6], such as a
lack of consumer trust in mHealth solutions and their associated
privacy and security issues, a lack of relevant information, and
the cost of implementation [7,8]. In addition, age, sex, education
level, and digital health literacy could affect the acceptance of
mHealth devices [9]. Thus, the concern and willingness to use
mHealth devices remain significant issues. Despite the fact that
many studies have been conducted on the topic of the
willingness to use mHealth devices in the general population,
most of them focus on the Western world [10,11]. Moreover,
as the country with the largest population of mobile devices,
China’s research on this topic is limited to specific minority
groups, such as patients with cardiovascular disease [12] and
social media users [13]. In light of the rapidly expanding global
mHealth market [14] and the dramatic transformation of health
care by telemedicine during the COVID-19 pandemic [15], the
post–COVID-19 era is unlikely to resemble the prior world. It
is essential to examine the willingness to use mHealth devices
in a nationwide sample of Chinese people in the post–COVID-19
era.

Considering that previous research perspectives on
willingness-impacting factors were relatively scattered, we
introduced the socioecological model (SEM) to comprehensively
identify the associated factors. The SEM included individual
characteristics, individual behaviors, interpersonal networks,
community, and policy, 5 levels contributing to comprehensively
considering the factors associated with events from multiple
perspectives [16]. The SEM is widely used to study both
health-related willingness and its determinants in the context
of multiple dimensions of influence [17].

Aim of This Study
Thus, we investigated the willingness to use mHealth devices
in the post–COVID-19 era by sampling from 91% (31/34) of
provinces, autonomous regions, municipalities, and special
administrative regions in China and analyzed the factors
associated with the willingness to use mHealth devices based
on the SEM.

Methods

Survey Design and Study Participants
This survey was conducted in 148 cities; 202 districts; 390
townships, towns, and streets; and 780 communities and villages
from 31 provinces, autonomous regions, and municipalities in
China from June 20 to August 31, 2022, in the post–COVID-19
era. Multistage sampling was used in the survey based on quota
attributes (ie, sex, age, and urban-rural distribution) of China’s
seventh national census data by city. The specific quota method
is reported in a previous study by Wang et al [18]. This study
was registered in the China Clinical Trial Registry (registration
no ChiCTR2200061046).

The surveyors distributed the questionnaires based on the
web-based Questionnaire Star platform. The inclusion criteria
for the study participants were as follows: Chinese people aged
≥12 years who participated in the study voluntarily, understood
the meaning of each questionnaire item, and completed the
questionnaires independently. If the participants had thinking
ability but did not have sufficient mobility to answer the
questionnaires, investigators conducted one-on-one interviews
and provided assistance without intervention.

Ethics Approval and Informed Consent
This study was approved by the Ethics Research Committee of
the Health Culture Research Center of Shaanxi (number
JKWH-2022-02). Informed consent was obtained from all
participants. All data were collected anonymously and kept
confidential.

Instruments
The questionnaires consisted of 2 parts (a self-made part and a
series of standard questionnaires), focusing on the current status
of participants’ willingness to use mHealth devices and the
associated factors based on the SEM (Figure 1).
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Figure 1. Associated factors of the willingness to use mobile health devices based on the socioecological model.

Self-made Questionnaires
The self-made part surveyed participants’ demographic
characteristics, basic family information, and self-reported
attitudes. Demographic characteristics included age, sex,

education level, overweight status (BMI in childhood ≥23 kg/m2

[19]; BMI in adulthood ≥24 kg/m2 [20]), smoking and drinking
status, marital status, career status, urban-rural distribution,
medical insurance type, diagnosed chronic diseases, and whether
living alone. The drinking variable is determined by the
participant’s alcohol consumption in the past 12 months. The
response category was divided into “never,” “drank before 30
days,” and “drank in 30 days.” The assessment of career status
is based on “What is your current career status?” Respondents
can select answers such as employed, unemployed, retired, or
student. The unemployed and retired answers were further
assigned to the “have no job” category. The urban-rural

distribution is based on the place of residence, in which towns,
suburbs, or central areas of the county are defined as urban.
Village and township of the county (including district) are
defined as rural. Basic family information included the number
of siblings, family debt situation, number of house properties,
household per capita monthly income, and family social status
(scoring from 1=lowest to 7=highest). The family debt situation
is used in the question to refer to the debt that is held by
members of a family, including housing debt, education debt,
automobile debt, business debt, financial debt, and other debt.
If a participant had any of these debts, it is regarded as “being
in debt.” Household per capita monthly income is defined as
total household income divided by the number of people in the
household. This was income after taxes and can be adjusted for
the income of each individual in the household. Self-reported
attitudes included self-reported neighbor relations (scoring from
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1=very poor to 7=very good) and willingness to use mHealth
devices (scoring from 0=not accepted to 100=very accepted).

Standard Questionnaires

Big Five Inventory-10
The Big Five Inventory-10 (BFI-10) was extracted from the
Big Five Inventory of 44 items to assess personality traits [21]
and showed good detection performance [22]. The BFI-10
consists of 5 dimensions: extraversion, agreeableness,
conscientiousness, neuroticism, and openness [23]. Each item
is scored on a 5-point scale from 1 to 5 (1=totally disagree to
5=totally agree). Reverse questions are reverse-scored. Having
a higher score represents a higher level of particular personality
traits. Because only 2 items were present per dimension in the
BFI-10, no Cronbach α value was calculated [24].

New General Self-efficacy Scale–Short Form
The New General Self-Efficacy Scale–Short Form (NGSES-SF)
is used to assess participants’ perceptions of their overall
competence [25]. The NGSES-SF consists of 3 parsimonious
items in this study, including self-efficacy level, intensity, and
universality. It has been validated to be well-correlated with the
original items’ scale, and the factor structure,
reliability, and validity have also been well-established [26].
Each item is scored on a 5-point scale from 1 to 5 (1=strongly
disagree to 5=strongly agree). The summed scores on the
NGSES-SF range from 3 to 15 points, with higher scores
representing greater self-efficacy. The Cronbach α value for
the NGSES-SF was .925 in this study.

Health Literacy Scale–Short Form
The Health Literacy Scale–Short Form (HLS-SF) is used to
assess participants’ health literacy [27]. The HLS-SF consists
of 9 parsimonious items in this study. It has been validated to
be well-correlated with the original items’ scale, and the factor
structure, reliability, and validity have also been well-established
[28]. Each item is scored on a 4-point scale from 0 to 3 (ranging
from 0=“very difficult” to 3=“very easy”). The summed scores
on the HLS-SF range from 0 to 27 points, with higher scores
representing greater health literacy. The Cronbach α value for
the HLS-SF was .938.

Generalized Anxiety Disorder-7
The Generalized Anxiety Disorder-7 (GAD-7) is used to
measure anxiety status [29]. Each item is scored on a 4-point
scale from 0 to 3, ranging from “never” to “nearly every day.”
Summed scores on the GAD-7 range from 0 to 21 points, with
higher scores representing more severe anxiety. The scale scores
range from 0 to 4, indicating no anxiety; 5 to 9, indicating mild
anxiety; 10 to 13, indicating moderate anxiety; 14 to 18,
indicating moderate anxiety; and 19 to 21, indicating severe
anxiety. The Cronbach α value for the GAD-7 was .942 in this
study.

Patient Health Questionnaire-9
The Patient Health Questionnaire-9 (PHQ-9) is used to assess
participants’ depression [30]. Each item is scored on a 4-point
scale from 0 to 3 (0=“never” to 5=“nearly every day”). Summed
scores on the PHQ-9 range from 0 to 27 points, with higher

scores representing more severe depression. The scale scores
range from 0 to 4, indicating no depression; 5 to 9, indicating
mild depression; 10 to 14, indicating moderate depression; 15
to 19, indicating moderate to severe depression; and 20 to 27,
indicating severe depression. The Cronbach α value for the
PHQ-9 was .921 in this study.

International Physical Activity Questionnaire-7
The International Physical Activity Questionnaire-7 (IPAQ-7)
is used to assess participants’ physical activity levels [31]. In
this study, we calculated the individual basal metabolic time
per week (minute) using the IPAQ-7. The calculation method
is as follows: (1) mild-intensity activity metabolic equivalent
of task (MET) = 3.3 × average daily walking time × weekly
walking days; (2) moderate-intensity activity MET = 4.0 ×
average time engaged in moderate-intensity activity per day ×
weekly engagement in moderate-intensity activity days; and (3)
strenuous activity MET = 8.0 × average time engaged in
strenuous activity per day × weekly engaging in strenuous
activity days. Therefore, basal metabolic time per week (min)
= (1) + (2) + (3).

EQ-5D-5L
EQ-5D-5L for determining population health-related quality of
life combines a 5D health description system and self-reported
health status based on the EuroQol Visual Analogue Scale (EQ
VAS) [32]. The health descriptive system includes mobility,
self-care, usual activities, pain and discomfort, and anxiety and
depression [33]. Each dimension is scored on a 5-point scale
from 1 to 5 (1=“no problems” to 5=“extreme problems”). The
summed scores on the health descriptive system range from 5
to 25, with higher scores representing a higher quality of life.
The Cronbach α value for health-related quality of life was .812
in this study. The EQ VAS score represents participants’
self-reported overall health perceptions [34]. Responses to the
scale rated participants’ perceived health status on a vertical
scale of 0 to 100, ranging from “the worst health” to “the best
health.”

Perceived Social Support Scale
The Perceived Social Support Scale (PSSS) is used to assess
participants’ perceptions of social support [35]. The PSSS
consisted of 3 parsimonious items in this study, assessing
perceived emotional support from friends, family, and significant
others. It has been validated to be well-correlated with the
original items’ scale, and the factor structure,
reliability, and validity have also been well-established [36].
Each item is scored on a 7-point scale of 1 to 7 (1=“strongly
disagree” to 7=“strongly agree”). The summed scores on the
PSSS range from 3 to 21 points, with higher scores representing
greater perceived social support. The Cronbach α value for the
PSSS was .888 in this study.

Family Health Scale–Short Form
The Family Health Scale–Short Form (FHS-SF) is used to assess
respondents’ health literacy and home environments [37]. Each
item is scored on a 5-point scale of 1 to 5 (1=“strongly disagree”
to 5=“strongly agree”). Reverse questions are reverse-scored.
The summed scores on the FHS-SF range from 10 to 50 points,
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with higher scores representing better family health. The
Cronbach α value for the FHS-SF was .825 in this study.

Family Communication Scale-10
The Family Communication Scale-10 (FCS-10) is used to assess
family communication [38]. Each item is scored on a 5-point
scale of 1 to 5 (1=“strongly disagree” to 5=“strongly agree”).
The summed scores on the FCS-10 range from 10 to 50 points,
with higher scores representing better communication between
family members. The Cronbach α value for the FCS-10 was
.966 in this study.

Statistical Analysis
First, the Kolmogorov-Smirnov test was used to determine
whether continuous variables were normal. Continuous variables
had a nonnormal distribution and were shown as the median
and IQR. Categorical variables were reported as numbers and
percentages. To examine the representativeness of our study
sample, we compared the demographic characteristics (ie, age,
sex, education level, marital status, and urban-rural distribution)
of our study participants with those of the total Chinese
population using the chi-square test. The statistics of “total
Chinese population” were obtained from the Seventh National
Population Census [39]. Second, the association between the
study variables and willingness to use mHealth devices was
assessed using a univariate generalized linear model analysis.
Third, we calculated the variance inflation factor to detect
multicollinearity. In this study, the collinearity analysis showed
no collinearity among the study variables (all variance inflation
factor<2.10). Fourth, a multiple stepwise regression analysis
was performed to identify the association between variables
and willingness to use mHealth devices, using a stepwise method
(P<.05 as the criterion for entry and P>.10 as the criterion for
exit). The stepwise regression procedure begins by considering
all possible combinations of variables and selecting the best

combination based on the fit criteria of the multiple regression

model. The best model was selected based on the R2 values and
the significance criterion (P<.05). This process was repeated
until no further improvement in the model was achieved. All
statistical analyses were performed using SPSS (version 19.0;
SPSS Inc) and R (version 3.6.0; R Foundation for Statistical
Computing).

Results

Characteristics of Study Participants
This survey collected data from 91% (31/34) of provinces,
municipalities, and autonomous regions of China in the
post–COVID-19 era. The survey contained 21,916
questionnaires collected after removing 19 questionnaires owing
to logical errors, totaling 21,897 valid questionnaires. In the
survey, 50% (10,948/21,897) of the participants were female,
33.12% (7253/21,897) had bachelor’s degrees and above,
69.28% (15,170/21,897) lived in urban areas, and 54.05%
(11,836/21,897) had resident basic medical insurance. Among
the participants, the median NGSES-SF score was 11 points,
HLS-SF was 18 points, PSSS was 15 points, FHS-SF was 38
points, and FCS-10 was 39 points. In this study, the median
score for willingness to use mHealth devices was 70 points, on
a scale of 0 to 100. The results of the chi-square test showed no
statistically significant differences in age, sex, education level,
marital status, and urban-rural distribution variables between
the study sample and the total Chinese population (P>.05;
Multimedia Appendix 1). The distribution of willingness to use
mHealth devices in different provinces and autonomous regions
and municipalities in China is presented in Figure 2. Most
participants had a high willingness to use mHealth devices. The
distribution of willingness to use mHealth devices at different
rate ranges is presented in Table 1.

Figure 2. Distribution of willingness scores to use mobile health devices across different provinces and autonomous regions and municipalities and
special administrative region in China.
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Table 1. Population distribution on a different scale of willingness to use mobile health devices (n=21,897).

Participants, n (%)Range of scores

576 (2.63)0-10

535 (2.44)11-20

836 (3.82)21-30

1063 (4.85)31-40

2406 (10.99)41-50

2787 (12.73)51-60

2875 (13.13)61-70

3031 (13.84)71-80

2648 (12.09)81-90

5140 (23.47)91-100

Factors Associated With the Willingness to Use
mHealth Devices
According to the univariate generalized linear model, most of
the study variables were associated with willingness to use
mHealth devices (P<.001; Table 2). Multiple stepwise regression
analysis results indicated that, at the individual characteristics
level of the SEM, participants who were female (β=.03), had
an openness personality trait (β=.05), and had higher scores on
the HLS-SF (β=.13) were willing to use mHealth devices. At
the individual behavior level of the SEM, participants who had
higher EQ VAS scores (β=.22) were more willing to use
mHealth devices, whereas participants who had mild depression

(β=−.02) and higher quality of life scale scores (β=−.03) tended
to be less willing. At the interpersonal network level of the
SEM, participants who had better neighbor relations (β=.12)
and higher scores on the PSSS (β=.08) and FHS-SF (β=.03)
showed a higher willingness to use mHealth devices, whereas
participants who had higher scores on the FCS-10 (β=−.08) had
lower willingness. At the community level, higher household
per capita monthly income (β=.03) and families with a high
social status (β=.07) contributed to the use of mHealth devices.
The policy level results indicated that respondents with
commercial and multiple insurance were more likely to use
mHealth devices (β=.04; Table 3).
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Table 2. Univariate analysis of the willingness to use mobile health devices (n=21,897).

P valueβ (95% CI)Variables

Individual characteristics level

Age group (years)

N/AaReference12-17

<.001−3.39 (–4.54 to −2.23)18-44

<.001−6.30 (−7.54 to −5.07)45-64

<.001−9.51 (−10.92 to −8.10)≥65

Sex

N/AReferenceMale

<.0012.24 (1.57 to 2.91)Female

Education level

N/AReferenceJunior high school and below

<.0013.27 (2.36 to 4.17)Senior school and middle special school

.051.14 (–0.01 to 2.29)Junior college

<.0015.65 (4.82 to 6.48)Bachelor’s degree and above

Whether being overweight

N/AReferenceNo

<.001−1.41 (−2.17 to −0.65)Yes

Whether having diagnosed chronic disease

N/AReferenceNo

<.001−3.67 (−4.43 to −2.90)Yes

Personality traits scores

<.0011.22 (1.01 to 1.42)Extraversion

<.0011.45 (1.22 to 1.68)Agreeableness

.001.40 (0.20 to 0.60)Conscientiousness

<.001−.55 (−0.77 to −0.34)Neuroticism

<.0012.10 (1.88 to 2.31)Openness

<.0011.78 (1.64 to 1.91)Self-efficacy scores

<.0011.10 (1.04 to 1.17)Health literacy scores

Individual behaviors level

Whether smoking

N/AReferenceNo

<.001−3.44 (−4.38 to −2.50)Yes

Whether drinking

N/AReferenceNo

.20−.75 (−1.89 to 0.40)Drank before 30 days

.10.70 (−0.14 to 1.54)Drank in 30 days

Anxiety

N/AReferenceNo anxiety

<.001−2.88 (−3.62 to −2.13)Mild anxiety

<.001−5.96 (−7.22 to −4.71)Moderate anxiety

.001−3.22 (−4.87 to −1.56)Moderate to severe anxiety

.74.46 (−2.23 to 3.15)Severe anxiety
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P valueβ (95% CI)Variables

Depression

N/AReferenceNo depression

<.001−3.35 (−4.11 to −2.58)Mild depression

<.001−5.11 (−6.15 to −4.08)Moderate depression

<.001−5.80 (−7.21 to −4.40)Moderate to severe depression

.85−.21 (−2.42 to 2.00)Severe depression

<.0010 (0)Basal metabolic time per week (minute)

<.001.85 (0.69 to 1.01)Quality of life scale scores

<.001.35 (0.34 to 0.37)EQ VASb scores

Interpersonal networks level

Marital status

N/AReferenceHave no partner

<.001−3.16 (−3.83 to −2.48)Have a partner

Number of siblings

N/AReference0

.06−.89 (−1.81 to 0.04)1

<.001−2.80 (−3.80 to −1.80)2

<.001−3.36 (−4.25 to −2.46)≥3

Whether living alone

N/AReferenceNo

<.001−1.93 (−2.89 to −0.98)Yes

<.0014.32 (4.05 to 4.58)Neighbor relations (scores)

<.0011.32 (1.24 to 1.41)Perceived social support scores

<.001.73 (0.68 to 0.78)Family health scores

<.001.43 (0.39 to 0.47)Family communication scores

Community level

Career status

N/AReferenceStudent

<.001−7.86 (−8.78 to −6.94)Have no job

<.001−3.95 (−4.73 to −3.17)Have a job

Urban-rural distribution

N/AReferenceUrban

<.001−3.34 (−4.07 to −2.62)Rural

Whether family being in debt

N/AReferenceNo

<.0011.64 (0.95 to 2.33)Yes

Number of house properties

N/AReference0

<.0011.94 (0.86 to 3.02)1

<.0014.92 (3.68 to 6.16)2

<.0018.30 (6.69 to 9.91)≥3

Household per capita monthly income (CNYc ￥ 1 [US $1.147])
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P valueβ (95% CI)Variables

N/AReference≤3000

<.0012.42 (1.64 to 3.20)3001-6000

<.0016.12 (5.24 to 6.99)≥6001

<.0012.80 (2.55 to 3.06)Family social status (scores)

Policy level

Medical insurance type

N/AReferenceSelf-pay

.101.10 (−0.20 to 2.39)Resident basic medical insurance

.071.29 (−0.12 to 2.69)Employee basic medical insurance

<.0014.95 (3.48 to 6.43)Commercial and multiple insurance

aN/A: not applicable.
bEQ VAS: EuroQol Visual Analogue Scale.
cCNY: Chinese Yuan.
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Table 3. Stepwise regression analysis of factors associated with the willingness to use mobile health devices (n=21,897)a.

VIFbP valuet test (df)Standardized coefficients, β
(95% CI)

Unstandardized coefficients,
B (SE)

Variables

Individual characteristics level

Sex (reference: male)

1.13<.0015.08 (1).03 (1.04 to 2.35)1.69 (0.33)Female

Education level (reference: junior high school and below)

1.04<.001−3.54 (1)−.02 (−2.76 to −0.79)−1.78 (0.50)Junior college

Whether being overweight (reference: no)

1.06.01−2.50 (1)−.02 (−1.64 to −0.20)−0.92 (0.37)Yes

Personality traits

1.25<.001−4.50 (1)−.03 (−0.69 to −0.27)−0.48 (0.11)Conscientiousness

1.13<.0016.93 (1).05 (0.53 to 0.96)0.74 (0.11)Openness

1.70<.00115.54 (1).13 (0.53 to 0.68)0.60 (0.04)Health literacy scores

Individual behaviors level

Whether drinking (reference: no)

1.11.032.21 (1).01 (0.10 to 1.70)0.90 (0.41)Drank in 30 days

Anxiety (reference: no anxiety)

1.29.0013.34 (1).02 (0.52 to 2.02)1.27 (0.38)Mild anxiety

Depression (reference: no depression)

1.25.01−2.56 (1)−.02 (−1.67 to −0.22)−0.95 (0.37)Mild depression

1.08.032.24 (1).01 (0.26 to 4.47)2.38 (1.07)Severe depression

1.07.042.01 (1).01 (0)0 (0)Basal metabolic time per week
(minute)

1.19<.001−4.24 (1)−.03 (−0.51 to −0.19)−0.35 (0.08)Quality of life scale scores

1.35<.00130.14 (1).22 (0.24 to 0.27)0.26 (0.01)EQ VASc scores

Interpersonal networks level

1.20<.00117.11 (1).12 (2.09 to 2.63)2.36 (0.14)Neighbor relations, scores

1.63<.0019.58 (1).08 (0.40 to 0.61)0.51 (0.05)Perceived social support scores

1.95.0032.95 (1).03 (0.03 to 0.16)0.10 (0.03)Family health scores

2.06<.001−9.10 (1)−.08 (−0.31 to −0.20)−0.25 (0.03)Family communication scores

Community level

Career status (reference: student)

1.68<.001−6.17 (1)−.05 (−3.92 to −2.03)−2.97 (0.48)Have no job

1.67<.001−4.39 (1)−.04 (−2.59 to −0.99)−1.79 (0.41)Have a job

Whether family being in debt (reference: no)

1.08<.0015.36 (1).04 (1.15 to 2.47)1.81 (0.34)Yes

Household per capita monthly income (CNYd ￥ 1 [US $1.147]; reference: ≤3000)

1.08<.0014.03 (1).03 (0.77 to 2.24)1.51 (0.37)≥6001

1.12<.00111.26 (1).07 (1.19 to 1.69)1.44 (0.13)Family social status, scores

Policy level

Medical insurance type (reference: self-pay)

1.02<.0016.04 (1).04 (1.77 to 3.47)2.62 (0.43)Commercial and multiple insur-
ance
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aIn stepwise regression analyses, R2 value was 0.155, adjusted R2 value was 0.154, F value was 174.9, and P<.001 in the final model.
bVIF: variance inflation factor.
cEQ VAS: EuroQol Visual Analogue Scale.
dCNY: Chinese Yuan.

Discussion

Principal Findings
To the best of our knowledge, this study is the first to examine
the willingness to use mHealth devices and the associated factors
based on the SEM by conducting a nationwide survey in China.
On a scale of 0 to 100, participants in this study scored a median
of 70, indicating that the majority intended to use mHealth
devices in the post–COVID-19 era.

Our results showed that the distribution of the study sample
based on demographic characteristics (ie, age, sex, education
level, marital status, and urban-rural distribution) represented
the Chinese population. This suggests that our results can be
generalized to a broader Chinese population. This could be
useful for policy makers, health professionals, and other
stakeholders who are looking to understand the willingness of
the Chinese population to use mHealth devices in the
post–COVID-19 era.

This study also identified some important factors associated
with attitudes toward mHealth devices based on the SEM, which
can be used as a reference to formulate targeted promotion
strategies. We found that female sex, openness personality traits,
and high health literacy at the individual characteristics level;
active physical activity and high self-reported health rating at
the individual behavior level; good neighbor relations, high
social support, and family health at the interpersonal network
level; high household economic status and income at the
community level; and high medical security at the policy level
were factors associated with accepting mHealth devices.

In this study, we found that females were more inclined than
males to use mHealth devices. This result is consistent with
previous research that has shown that female users are more
likely to be the adopters of new health technologies, such as
mHealth applications for self-monitoring, tracking, and reporting
of health data [11,40]. A possible explanation is that females
were more concerned about maintaining a healthier lifestyle
than males [41]. The evidence also suggested that females were
likely to consult health care professionals for advice on mHealth
devices [42] and tended to adhere to health recommendations
on exercise, alcohol consumption, and tobacco use [43]. This
suggests that males’points of interest in using electronic devices
should be fully considered to make mHealth devices to better
conform to their preferences. At the same time, it also provides
direction for the software and hardware development of mHealth
devices. In future designs, mHealth devices should consider the
different use characteristics and the needs of males and females.

Our research indicated that openness was a contributing factor
to the willingness to use mHealth devices. An individual with
higher openness is more likely to have a curiosity for knowledge,
desire to assimilate new ideas, and willingness to embrace
change [44]. In addition, previous research indicates that people
with an openness personality trait tend to comply with health

behavioral recommendations [45], possess high health literacy
[46], engage in more health-related behaviors [47], and use
health apps more actively [48]. This highlights the need for
flexibility and sensitivity to individual characteristics that should
be considered when designing and developing mHealth devices.

The study confirmed the major association between
health-related characteristics and willingness to use mHealth
devices. The results of this study corroborated findings from
other studies that showed positive self-rated health status [49],
high health literacy level [50], optimal family health status, and
active physical activity [51] were associated with the use of
mHealth devices. Research on health-related motivation also
supports these findings [52]. Individuals with wellness-oriented
lifestyles are more likely to practice preventive health behaviors
such as exercising regularly and managing health behaviors
with mHealth devices [53]. Existing research has suggested that
the public in China scored slightly higher on eHealth literacy
during the COVID-19 pandemic [54,55], which may contribute
to their willingness to use mHealth devices. In addition, the
Healthy China 2030 strategy formulated a series of measures
to promote people’s health and improve the nationals’ health
literacy level [56], which may also promote the use of mHealth
devices to some extent.

Moreover, our study revealed that participants with high social
support and good neighbor relations had a higher willingness
to use mHealth devices. This finding verifies the previous
viewpoint that social support is an important factor in promoting
the adoption and acceptance of new technologies [57]. Having
positive social support and a good social network are valuable
coping resources for maintaining a healthier lifestyle [58].
Previous studies have found that social support from the
community plays a critical role in establishing healthy habits
[59]. In addition, the presence of family and friends’ support in
the process of achieving a sustained change in behavior [60].
Individuals receiving social support tend to engage in physical
activities [61], adopt a healthier diet [62], and reduce their
smoking and alcohol consumption [63]. Social networks can
also provide support, including information about diets and
exercise and encouragement for maintaining healthy habits [59].
Therefore, in the context of positive social support, individuals
may receive more health and technical support and are more
inclined to resort to mHealth devices to maintain their health.

Our study found that wealthier people were more willing to use
mHealth devices. Similarly, prior studies also found that
wealthier individuals may be more likely than lower economic
status individuals to use mHealth apps [11,51]. Given their
greater access to technology and smartphones, as well as the
higher perceived value of mHealth devices [64]. In China, most
mHealth devices provide personal health care. However, affected
by economy, medical, and health habits, most Chinese people
tend to invest more in health examinations and treatments than
in disease prevention [65]. In addition, positive attitudes and
adequate knowledge do not fully translate into effective behavior
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changes, and people’s behaviors are sometimes affected by
economic factors [66]. This finding highlights the importance
of considering socioeconomic disparities when designing health
technologies, and how these disparities can contribute to health
disparities in the population. Improving mHealth access and
adapting mHealth devices to meet the needs of disadvantaged
populations can help reduce disparities to achieve health equity.

In addition, we found that individuals with high medical
insurance are willing to use mHealth devices. A previous study
showed that individuals with low medical insurance have low
motivation to use mHealth devices and services [67]. It is thus
clear that better medical insurance also plays a substantial role
in promoting willingness to use mHealth devices. Thus, to
increase individuals’ willingness to use mHealth devices,
affordable and approachable mHealth devices could increase
its adoption rate.

The results showed that individuals who were overweight and
have participated in work were unwilling to use mHealth
devices. This is not surprising, given that individuals who are
overweight tend to be less motivated to engage in physical
activity [68] and may feel uncomfortable using mHealth devices
that can track their activity levels. In addition, those who have
participated in work may not have the extra time or energy to
actively use mHealth devices. Given these results, it is important
to consider how to engage these populations in accepting
mHealth devices. This could include providing trial products
to realize the convenience and advantages of using mHealth
devices. In addition, providing support to those who are
overweight or have participated in work or both could help to
increase their motivation to use mHealth devices.

Limitations
This study has several potential limitations that should be noted.
First, the data collection was performed in the post–COVID-19
era, so the responses to health-related questions, such as attitudes
toward using mHealth devices, family health, and health literacy,
may be affected by the context-specific period. Given the
growing awareness and concerns regarding health during the
COVID-19 pandemic era, interest in mHealth devices has
tremendously increased [69], possibly causing this study’s
measured value to be overestimated. Second, our analysis was
based on cross-sectional data, thereby limiting causal inferences
about willingness to use mHealth devices. Third, the data were
self-reported and may therefore be biased. Finally, affected by
the COVID-19 pandemic, this study surveyed the respondents
on the web. Older and less educated people may not participate
in the survey because they do not have a smartphone or are not
proficient in using it. Therefore, the study participants were
younger and more educated than the general population, which
may potentially affect the study results.

Conclusions
The modern information era has promoted informatization
development in the health system and accordingly contributed
to establishing the use of mHealth in the future direction of
medical and health undertakings. This study found that factors
in the multilevel SEM framework were associated with
willingness to use mHealth devices in the post–COVID-19 era.
Therefore, multiple-angle strategies across all levels of
association should be considered in the application and
promotion of mHealth devices.
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EQ VAS: EuroQol Visual Analogue Scale
FCS-10: Family Communication Scale-10
FHS-SF: Family Health Scale–Short Form
GAD-7: Generalized Anxiety Disorder-7
HLS-SF: Health Literacy Scale–Short Form
MET: metabolic equivalent of task
mHealth: mobile health
NGSES-SF: New General Self-efficacy Scale–Short Form
PHQ-9: Patient Health Questionnaire-9
PSSS: Perceived Social Support Scale
SEM: socioecological model
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