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Abstract

Background: Preschoolers’ lifestyles have become physically inactive and sedentary, their eating habits have become unhealthy,
and their sleep routines have become increasingly disturbed. Parent-based interventions have shown promise to improve physical
activity (PA), improve dietary behavior (DB), and reduce sleep problems among preschoolers. However, because of the recognized
obstacles of face-to-face approaches (eg, travel costs and time commitment), easy access and lower costs make eHealth interventions
appealing. Previous studies that examined the effectiveness of parent-based eHealth for preschoolers’ PA, DB, and sleep have
either emphasized 1 variable or failed to balance PA, DB, and sleep modules and consider the intervention sequence during the
intervention period. There is an acknowledged gap in parent-based eHealth interventions that target preschoolers raised in Chinese
cultural contexts.

Objective: This study aims to investigate the effectiveness of a parent-based eHealth intervention for PA, DB, and sleep problems
among Chinese preschoolers.

Methods: This 2-arm, parallel, randomized controlled trial comprises a 12-week intervention with a 12-week follow-up. A total
of 206 parent-child dyads will be randomized to either an eHealth intervention group or a control group. Participants allocated
to the eHealth intervention group will receive 12 interactive modules on PA, DB, and sleep, with each module delivered on a
weekly basis to reduce the sequence effect on variable outcomes. The intervention is grounded in social cognitive theory. It will
be delivered through social media, where parents can obtain valid and updated educational information, have a social rapport,
and interact with other group members and facilitators. Participants in the control group will receive weekly brochures on PA,
DB, and sleep recommendations from kindergarten teachers, but they will not receive any interactive components. Data will be
collected at baseline, 3 months, and 6 months. The primary outcome will be preschoolers’ PA. The secondary outcomes will be
preschoolers’ DB, preschoolers’ sleep duration, preschoolers’ sleep problems, parents’ PA, parenting style, and parental feeding
style.

Results: Parent-child dyads were recruited in September 2023. Baseline and posttest data collection occurred from October
2023 to March 2024. The follow-up data will be obtained in June 2024. The results of the study are expected to be published in
2025.

Conclusions: The parent-based eHealth intervention has the potential to overcome the barriers of face-to-face interventions and
will offer a novel approach for promoting a healthy lifestyle among preschoolers. If this intervention is found to be efficacious,
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the prevalence of unhealthy lifestyles among preschoolers may be alleviated at a low cost, which not only has a positive influence
on the health of individuals and the well-being of the family but also reduces the financial pressure on society to treat diseases
caused by poor lifestyle habits.

Trial Registration: ClinicalTrials.gov NCT06025019; https://clinicaltrials.gov/study/NCT06025019

International Registered Report Identifier (IRRID): DERR1-10.2196/58344

(JMIR Res Protoc 2024;13:e58344) doi: 10.2196/58344
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Introduction

Background
People’s lifestyles affect their health and well-being [1]. The
main lifestyle dimensions of physical activity (PA), dietary
behavior (DB), and sleep have played pivotal roles in decreasing
cardiovascular risk [2], improving brain growth velocity [3],
preventing mental disorders [4], improving social interactions
[5], and improving the central nervous system [6]. These
dimensions appear to be interrelated. PA brings about substantial
benefits in not only reducing high-fat calorie consumption [1]
but also improving sleep patterns and increasing sleep duration
[7]. A longer nighttime sleep duration was shown to be
associated with a less frequent intake of fast foods and
sugar-sweetened beverages [8], and people with sufficient sleep
quality were more likely to form active lifestyles [9]. In the past
few decades, individuals’ lifestyles have become physically
inactive and sedentary [10], their eating habits have become
unhealthy [11], and their sleep routines have become
increasingly disturbed [12]. These changes have led to an
ever-increasing prevalence of noncommunicable diseases such
as diabetes and obesity [13]. Therefore, an effective intervention
is needed to reverse this negative trend. A previous study
indicated that children of preschool age may respond better to
treatment as the lifestyle behaviors in this period are malleable
and less entrenched [14]. Lifestyles formed in the early years
of life can extend throughout the lifetime and influence lifelong
health trajectories [15].

Parents have a profound impact on the healthy lifestyle of
preschoolers and are the key agents of behavioral modification
[16]. Parents provide an overwhelming majority of cues for PA,
diet, and sleep routines and are responsible for role modeling
these behaviors among their children [17]. Preschoolers are
particularly dependent on their parents since younger children
have limited autonomy and rely on parental supervision [18].
A longitudinal study demonstrated that parents’ influence on
children’s lifestyle may be attenuated as children age because
peer interaction gradually becomes their preferred activity when
they grow up [19].

Despite the importance of parental involvement, previous
parent-based interventions involving home visits and in-person
education have been associated with high attrition rates, with
many relying on self-reported assessments, failing to use a
randomized controlled study design [20], and showing lower
recruitment [21]. Other limitations of delivering interventions
face-to-face within the home are related to the associated time

commitment for participants [21], the need for childcare for
other siblings [22], stigma, parental denial [23], the need to
travel [24], and associated costs [23], which have hindered
intervention adoption and adherence and have ultimately
decreased the effectiveness of these programs. In response,
eHealth, which is defined as the cost-effective and secure use
of information and communication technologies in support of
health, including health care services, health surveillance, health
literature, health education, health knowledge, and health
research [25], has the potential to address these barriers [26],
providing convenience and flexibility for parents and enabling
parents to participate regardless of their geographic location
[27]. Moreover, personalized information and feedback
delivered via eHealth interventions may augment behavioral
change strategies [28].

Efficacy trials assessing the effectiveness of parent-based
eHealth for preschoolers’ PA, diet, and sleep have been
conducted in 12 studies [29-40]. Although these 12 studies
demonstrated that participants engaging in eHealth interventions
had significant improvements in their healthy lifestyles, 7 studies
[29,33,35-38,40] only concentrated on 1 variable, with 2 studies
focusing on sleep, 3 focusing on fruit and vegetable intake, and
2 focusing on PA. A study by Ling et al [34] reported that
disclosed intervention content between 2 groups may result in
insignificant group-by-time changes in PA and diet. The
remaining 4 studies [30-32,39] found a significant group-by-time
difference in diet, but this effect was not found in PA and sleep.
Possible reasons for this may be that these 4 studies involved
more diet modules compared to PA and sleep modules. Overall,
previous studies that examined the effectiveness of parent-based
eHealth on preschoolers’ PA, diet, and sleep have either
emphasized 1 variable or failed to balance PA, diet, and sleep
modules and consider the intervention sequence during the
intervention period. Specifically, more exposure to diet modules
relative to fewer PA modules may yield outcomes favoring diet
variables. When the posttest was conducted, parent-child dyads
may have been more familiar with the modules distributed at
the end of the intervention period, thus producing favorable
outcomes regarding the content of these modules compared to
others.

Empirical relationships obtained in one culture may be a product
of its milieu and may not be generalizable to other countries
[41]. Very little is currently known about whether parent-based
eHealth can effectively improve preschoolers’ PA and diet and
reduce sleep problems in China. In the past decade, the
prevalence of physical inactivity, unhealthy diet patterns, and
sleep problems among Chinese children has increased. Around
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70.1% of preschoolers do not meet the PA guidelines
recommended by the World Health Organization (WHO) (ie,
over 180 minutes of PA daily, including at least 60 minutes of
moderate-to-vigorous PA) [42]. The total energy consumption
involving fat and sodium exceeds the Chinese Recommended
Nutrient Intakes by 10% and 56%, respectively [43]. Over 61%
of Chinese preschoolers experienced or are experiencing
insufficient sleep and sleep problems (eg, sleep onset latency)
[44]. China has the largest population in the world, and the
implementation of a traditional face-to-face intervention to
improve the unhealthy lifestyles of preschoolers would pose a
heavy financial burden on society [44]. An effective and feasible
intervention strategy is imperative to tackle these growing health
problems.

Currently, the number of smartphone and internet users in China
is 1.64 billion and 1028.74 million, respectively [45]. eHealth
interventions addressing unhealthy lifestyles could be
cost-effective and easily scaled up [46]. Furthermore, affected
by Confucianism, Chinese parents emphasize “training” (Guan),
which refers to parents’ control and demands [47]. “Guan,” a
typical characteristic of Chinese parenting, may generate a
profound impact on determining a child’s lifestyle behaviors,
including PA, diet, and sleep [48]. Considering the shortcomings
revealed in the study design of previous eHealth studies,
high-quality robustly designed research studies that balance the
intervention content and sequence are needed to determine the
effectiveness of eHealth interventions to support behavior
change in Chinese preschoolers, with parents being agents of
change.

Research Objective
This study aims to investigate the effectiveness of parent-based
eHealth interventions for PA, DB, and sleep among Chinese
preschoolers.

Methods

Study Design
This study is a 2-arm, parallel, single-blinded, randomized
controlled trial designed to promote preschoolers’ PA, DB, and
sleep by providing parents with relevant health information
through an eHealth modality. The first arm involves an eHealth
intervention, which will deliver evidence-based information
and interactive components via social media (ie, WeChat, similar
to WhatsApp; and TikTok or Douyin, similar to YouTube). The
interactive components include push notifications, social rapport,
influence agents, goal setting, and personalized feedback. The
second arm involves a control intervention, which consists of
printed evidence-based educational materials on standard
recommendations for PA, diet, and sleep, without interactive
components. The primary outcome will be preschoolers’ PA.
The secondary outcomes will be preschoolers’DB, preschoolers’
sleep duration and sleep problems, parents’PA, parenting style,
and parental feeding style. The intervention will last 12 weeks,
with a 12-week follow-up. Based on the results of a previous
systematic review, the duration of parent-based eHealth
interventions varied from 8 weeks to 2 years, with over half of
the studies being shorter than 12 weeks [49]. In this case, the
12-week intervention duration, which roughly coincides with
the length of a school semester in the Chinese educational
system of kindergarten (ie, two 3-month semesters in an
academic year), is considered sufficient for behavioral
modification. The proposed study design is shown in Figure 1.
The study will follow the CONSORT-EHEALTH (Consolidated
Standards of Reporting Trials Statement for Randomized Trials:
Improving and Standardizing Evaluation Reports of Web-Based
and Mobile Health Interventions) guidelines [50].

JMIR Res Protoc 2024 | vol. 13 | e58344 | p. 3https://www.researchprotocols.org/2024/1/e58344
(page number not for citation purposes)

Zhou et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Figure 1. Study design.

Ethical Considerations
The study has been approved by the Hong Kong Baptist
University Research Ethics Committee (reference number:
SOSC-SPEH-2022-23_115). This study has been prospectively
registered at the ClinicalTrials.gov Protocol Registration and
Results System (PRS) (NCT06025019). Written informed
consent will be obtained from all participants or their legal
guardians. Personal data (ie, gender, age, and marital status);
preschoolers’ PA, diet, and sleep behaviors; and family
information (family economic status, parents’ education level,
and family structure) will be collected. No other information
related to participant identity will be recorded or disclosed. The
data collected by the researchers will be destroyed after the
project is completed and published (within 7 years). In case of
withdrawal, the data will be deleted from the data file
immediately. Incentives (honorary certificates) will be offered
to families judged to be more active and healthier.

Participant Recruitment and Eligibility Criteria
Parent-child dyads will be recruited from kindergartens in
Guiyang, Guizhou Province, China, with the support of Sun
Yat-sen University and Guiyang Preschooler Education College.
The entire recruitment process will be school-based.
Kindergarten teachers will be asked to send a message to the
parents in their respective WeChat class group. The message
will briefly introduce the objectives and significance of the
study. Parents will respond “yes” or “no” regarding their
intention or willingness to participate. Face-to-face meetings
will be held to provide more details to those parents who agree
to participate in the study, especially on measurements, and to
clarify the benefits that parents will receive after the study.
Parents will be asked to add the researcher’s WeChat and sign
the informed consent at the end of parent meetings. The
inclusion criteria are as follows: (1) parents are older than 21
years and have children aged 3-6 years (the age range from 3
to 6 years has been found to be a strong predictor of future
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health) [51], (2) parental commitment to participate in the
overall 6-month intervention, (3) parents have access to mobile
technology, (4) parents and children are healthy (referring to a
state of physical, mental, social, intellectual, and emotional
well-being and the absence of disease) based on a health
assessment performed by the kindergarten on the
commencement day of a new semester, and (5) parents reside
with participating children for at least 4 days a week in order
to adequately expose the children to the parent-based
intervention.

Randomization
Once participants are recruited and baseline measurements are
collected, participants will be randomly allocated to either an
intervention group (eHealth group) or a control group
(traditional group) in a 1:1 ratio through a computer-generated
list, using the statistical software SPSS (IBM SPSS 27, IBM
Corp). The randomization will be conducted by a researcher
who is blinded to the intervention recruitment and delivery.
Random allocation to either the eHealth group or the control
group will not be informed to parents.

Theoretical Foundation
The intervention is grounded upon social cognitive theory
(SCT), which considers learning as a social phenomenon that
comes from a person’s interaction with others through watching
and observing [52]. Moreover, it considers the evidence that
eHealth implemented directly to preschoolers may have adverse
impacts on preschoolers’ healthy lifestyles (eg, disturbed sleep,
myopia, and increased screen time). Thus, a key component of
this intervention is to involve parents in modeling
health-promoting behaviors among their preschool-aged
children. Figure 2 depicts how the intervention will be
conducted. First, SCT proposes that an individual’s behavioral
modification can be influenced by personal, environmental, and
behavioral factors [53]. These 3 factors describe what
intervention content should be involved to induce behavioral
modification:

• Personal factors refer to an individual’s self-efficacy to
carry out a behavior, which is dependent on personality,
knowledge, beliefs, self-perceptions, and expectations.
Knowledge and beliefs of the importance of PA, DB, and
sleep for preschoolers will be addressed through the topic
content of the eHealth intervention (videos and reading
materials).

• Environmental factors refer to supportive environments
that help an individual to conduct a behavior. Interaction
with others by posting photos, videos, and ideas concerning
a healthy lifestyle will provide participants with vicarious

learning. Communication, feedback, and reinforcement
from other parents through social media platforms and from
research staff through personalized interaction can provide
parents with opportunities to practice the skills, potentially
contributing to behavioral modification.

• Behavioral factors refer to the responses by the individual
once they have practiced carrying out a behavior. The parent
will put the skills and behaviors into practice after goal
setting and action plans. Positive reinforcement will be
gained by monitoring progress with the goals and action
plans and the personal benefits experienced.

Additionally, the 4 processes for behavior change involved in
SCT are attention, retention, reproduction, and motivation. If
any one of these steps is missing, the learning and adaptation
of new behaviors will not take place. These 4 steps describe
what intervention sequence should be followed to induce
behavioral modification:

• Attention, which is matched with personal factors,
represents that individuals cannot learn unless they pay
attention to what is happening around them. Therefore,
attention is tackled by providing printed educational
materials and TikTok videos delivered through WeChat
[54].

• Retention, which is matched with environmental factors,
represents that individuals must not only recognize the
observed behaviors but also remember these behaviors at
some later time. Therefore, retention is addressed by
interactions with other participants through the WeChat
group to support parents in remembering the content of
videos and educational material. Moreover, each week,
parents will receive 4 push notifications to remind them
about the information of each interactive component (ie,
video or printed material, communication, goal setting, and
feedback).

• Reproduction, which is matched with behavioral factors,
represents that individuals must be physically and mentally
capable of producing the observed behaviors. Therefore,
reproduction will be achieved through goal setting based
on the SMART (Specific, Measurable, Achievable,
Relevant, and Time-bound) goal framework, action plans,
and solutions to barriers.

• Motivation, which is matched with behavioral factors,
relates to the interests and achievements of individuals
regarding the tasks and activities being put in place.
Therefore, motivation is addressed by creating cognitive
dissonance with parents describing current behaviors and
asking parents to identify the positive consequences and
expectations as a result of performing the planned behaviors.
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Figure 2. SCT-based eHealth intervention. DB: dietary behavior; PA: physical activity; SCT: social cognitive theory; SMART: Specific, Measurable,
Achievable, Relevant, and Time-bound; WHO: World Health Organization.

Intervention Procedure
The eHealth intervention comprises 12 interaction modules,
including PA (n=4), DB (n=4), and sleep (n=4). Each module
will be rotated weekly to reduce the order effect on the outcome
variables during the 12-week intervention period (ie, PA, diet,
sleep, PA, diet…). Given that previous social media studies
have indicated that 5 to 9 members in a group will produce the
desirable group interactive effect [55], the participants will be
grouped into 26 WeChat groups (8 members involved in each
WeChat group) by the researchers according to the sample size
calculation. Given that a facilitator has been found to be
important to potentially make the intervention more
individualized and may be successful in behavioral change [56],
a teacher with expertise in PA, DB, and sleep who is working
in the kindergarten will act as a facilitator, also known as a
“captain,” in each WeChat group. Facilitators will be trained
in a 5-hour workshop before the intervention and will be blinded
to the study objectives. They will be responsible for sending
videos; facilitating group interactions; responding to questions
from parents; helping parents establish PA, diet, and sleep goals
for their children; and providing feedback. Parents in each
WeChat group will receive 2 self-monitoring text messages,
and they will be required to provide a “yes” or “no” response.
The first message will be sent as a feedback message to evaluate
the progress toward the child’s weekly goal in the middle of
the week. An “N” response may elicit a skill-building response
to adjust the goal or adopt alternatives to achieve the goal (eg,
try offering the same vegetable many times in different ways).
If the parent responds “Y,” the facilitator will generate a
message to reinforce positive behaviors, such as “Be proud of
yourself, you’re getting your child off to a healthy start!” The
second self-monitoring message will be sent on the weekend
to assess goal attainment for the weekly target behavior before
the new weekly theme is introduced. Figure 3 illustrates the
intervention process of each module [57,58]. Multimedia
Appendix 1 indicates what specific content will be shared.

Consistent with SCT [52], the content of each module will
follow 4 steps (Figure 2 illustrates the intervention process of
each module) as follows:

1. Attention (read educational material and watch a TikTok or
Douyin 3-minute video): Each video involves behavior change
techniques, which are mapped onto SCT and are critical for
promoting behavior change [59-61]. It will be sent to parents
at the beginning of each week, with each video containing
information related to goal setting, action plan, feedback,
monitoring, shaping knowledge, natural consequences, repetition
and substitution, comparison of outcomes, reward and threat,
antecedents, identity, and self-belief [54,59].

2. Retention (parent interaction): A meta-analysis assessing the
psychological architecture and adherence factors of online
interventions indicated that intervention adherence is more likely
to be influenced by push factors, peer communications, and
personal contact [62]. Parents will receive regular messages to
remind them to watch videos and read text. Facilitators and
researchers will regularly share questions and images related
to the week’s topic, aiming to stimulate discussion among
parents [30]. For example, “What is your child’s current PA
pattern?” and “Do you read the ingredient label of food when
buying?” It was anticipated that parents would gain the most
benefit from actively participating (posting information or
commenting) based on findings from previous studies on online
health discussion groups, which have indicated that parents who
wrote posts, commented, asked questions, and provided support
to others achieved greater benefits than passive parents [63,64].
If there are parents in the WeChat group who do not post or
share, they will receive a reminder message sent by the
facilitator via WeChat privately.

3. Reproduction (set goals and conduct behaviors): The
facilitator of each WeChat group will help parents set goals
related to the weekly topic based on SMART principles [65].
Goals should be individualized and can be adjusted along with
the child’s and parent’s progress in behavior changes. The
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facilitator of each WeChat group will inform the parents via
private text messages on how to employ goal setting to help
their children set PA, DB, and sleep goals. It is encouraged to
share goal achievements with other members in the WeChat
group or with the facilitator privately. Throughout the
intervention period, parents will be offered the possibility to
interact with the facilitator on a regular basis by means of
WeChat in order to discuss problems and raise questions
regarding the promotion of PA, a healthy diet, and sleep for
their children.

4. Motivation (feedback and making changes): Feedback and
subsequent revision of goals have been shown to be positively
related to successful interventions of behavioral modification
[66,67]. Tailored feedback will be provided by a research
assistant with expertise in lifestyle (PA, DB, and sleep) based
on the goal, barrier identification, and solution. The research
assistant will assist parents to revise their weekly theme-related
goal following the SMART framework [68].

Figure 3. Intervention mapping process of each module based on the 4 steps of social cognitive theory. PA: physical activity; SMART: Specific,
Measurable, Achievable, Relevant, and Time-bound.

Control Group
Parent-child dyads assigned to this group will receive a weekly
pamphlet on PA, DB, and sleep recommendations via the child,
but they will not receive interactive components.

Sample Size
A recent systematic review and meta-analysis indicated a small
but significant effect size for interventions to improve the PA
of children aged younger than 5 years [69]. Interventions that
aimed to enhance DB and reduce sleep problems among
preschoolers had small to medium effect sizes [9,70]. Based on
the information, a priori analysis will be conducted using
G*power 3.1.9.6 [71]. A minimum sample size of 82
parent-child dyads in the intervention and control groups
separately is required to detect a small effect size (d) of 0.3 with
a power of 0.80 under the condition of an α level of .05.
Considering a 20% potential attrition rate, 206 parent-child
dyads in total are needed.

Outcomes
Data collection will be conducted at baseline (1 week before
the intervention; T1), 12 weeks postintervention (at the end of
the intervention; T2), and at the end of the 12-week follow-up
period (T3).

Demographic Information
The following demographic information will be collected from
parents: socioeconomic status (range of income, educational
level, and occupational status), age, gender, and marital status.

The following demographic information will be collected from
preschoolers: sex, age, weight, height, and BMI. Preschoolers’
weight will be measured with standard practices to the nearest
0.1 kg using calibrated measurement scales (Salter) and height
will be measured using a stadiometer (SECA) to the nearest 0.1
cm. BMI will be calculated with height and weight
measurements. As sibship size has been observed to influence
parenting behaviors, the number of children in the household
will be collected.
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Primary Outcome

Preschoolers’ PA
The PA level and sedentary time will be objectively monitored
using a triaxial accelerometer ActiGraph GT3X-BT (ActiGraph).
The ActiGraph accelerometer has been found to be valid and
reliable to objectively measure PA levels in preschoolers [72].
The kindergarten teachers and parents will receive written and
video instructions for the use of the accelerometer. In addition,
parents will be asked to register an activity diary for both wear
and nonwear times. The accelerometer wear will be checked
by teachers on each school day. An accelerometer will be affixed
to the participant’s right wrist to monitor all activities for a
period of 7 continuous days, except during periods of
water-related activities or situations involving the risk of damage
to the device, such as contact sports or self-defense. Data will
be downloaded and initialized using the ActiLife software
(version 6.13) and analyzed in 1-second epochs. Valid wear
time will be considered at least 16 hours of wear time over at
least 3 days (2 weekdays and 1 weekend day) [73]. Nonwear
time will be defined by 60 consecutive minutes of 0 counts per
minute (CPM), using ActiLife standard approaches. The
accelerometer’s activity counts will be categorized into different
intensities (ie, sedentary behavior, light PA, moderate PA, and
vigorous PA) by using cutoff points as follows: sedentary, <819
CPM; light, 820-3907 CPM; moderate, 3908-6111 CPM; and
vigorous, ≥6112 CPM.

Secondary Outcomes

Preschoolers’ DB
Preschoolers’ DB will be assessed using the Children’s Eating
Behavior Questionnaire (CEBQ), which has been shown to be
valid in Chinese preschool-age children [74]. Parents will rate
the frequency of their children’s eating behaviors on a 5-point
scale (1=never, 2=rarely, 3=sometimes, 4=often, 5=always) in
terms of 8 domains (35 items): satiety responsiveness (eg, My
child gets full before the meal is finished), slowness in eating
(eg, My child finishes the meal quickly), food fussiness (eg,
My child enjoys tasting new foods), food responsiveness (eg,
If allowed, my child would eat too much), enjoyment of food
(eg, My child enjoys eating), desire to drink (eg, If given the
chance, my child would always be having a drink), emotional
undereating (eg, My child eats more when happy), and emotional
overeating (eg, My child eats more when there is nothing else
to do). The scale has high internal consistency and reliability
(overall Cronbach α >.7).

Preschoolers’ Sleep Duration and Problems
The ActiGraph accelerometer will be used to examine children’s
sleep duration in conjunction with a parent-reported log sheet
and nap schedule provided by kindergartens. Bedtime and
wakeup time will be identified based on the algorithm by Sadeh
et al [75], and periods of sleep will be estimated using the
algorithm by Tudor-Locke et al [76]. The nighttime sleep and
daytime nap durations, bedtime, and wakeup time will be
assessed using ActiLife software (version 6.13) in 60-second
epochs and matched with the nap schedule filled out by
kindergarten teachers and log sheets finished by parents. The

total duration of sleep per day will be the sum of nighttime and
daytime sleep.

The Chinese version of the Children’s Sleep Habits
Questionnaire (CSHQ) [77], a parent survey regularly used to
track kids between the ages of 4 and 10 years, will be used to
assess preschoolers’ sleep problems. It contains 33 items from
8 domains: bedtime resistance, sleep onset delay, sleep duration,
sleep anxiety, night waking, parasomnia, sleep-disordered
breathing, and daytime sleepiness. Each scored question is rated
on a 3-point scale as follows: 3=“usually if something occurs
5 or more times in a week,” 2=“sometimes if something occurs
2-4 times in a week,” and 1=“rarely if something occurs never
or 1 time during a week.” Higher scores represent greater sleep
problems. This survey has shown good reliability (Cronbach
α=.73) and validity.

Preschoolers’ Screen Time
Parents will be asked to answer questions that estimate the usual
amount of screen time for their children on a typical weekday
and weekend to determine the average screen time per week.
Questions also involve the availability of screens and rules about
screen entertainment. This questionnaire has been used in a
previous study [23].

Parents’ PA
Parents’ PA will be assessed using the Chinese version of the
International Physical Activity Questionnaire-Short Form
(IPAQ-SF). The questionnaire will ask about the time spent
being physically active in the last 7 days through 7 questions.
The obtained data will be converted to metabolic equivalent
task (MET) scores for each dimension or intensity of PA. To
calculate the weekly PA (MET-min/week), the number of total
minutes dedicated to each activity class is multiplied by the
specific MET score for the activity, with 3.3 METs for walking,
4 METs for moderate PA, 6 METs for cycling, and 8 METs for
vigorous PA. This questionnaire has been shown to be a reliable
and validated measure for assessing PA levels in Chinese cities
(overall Cronbach α=.788) [78].

Parenting Style
The Parenting Style & Dimension Questionnaire, a self-report
instrument designed to measure authoritarian (eg, I yell when
I disapprove of my child’s behavior), authoritative (eg, I am
responsive to my child’s feelings and needs), and permissive
(eg, I find it difficult to discipline my child) parenting styles of
the parents of children aged 4-12 years, will be used to evaluate
the parenting styles. This scale comprises 32 items, with each
item of the scale evaluated using a 5-point Likert scale (“never,”
“once in a while,” “about half of the time,” “very often,” and
“always”). The overall Cronbach α is .87 [79].

Parental Feeding Style
The parental feeding style will be assessed using the Chinese
version of the Parent Feeding Style Questionnaire, which
consists of 4 parts: instrumental feeding (4 items), emotional
feeding (5 items), prompting or encouragement to eat (8 items),
and control over eating (10 items). Respondents will be asked
to choose responses on a 5-point Likert scale (ranging from
“never” to “always”). For example, “I allow my child to choose
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which food to have for meals, I encourage my child to look
forward to the meal.” The average score on each scale will be
calculated, and a higher score will be considered to indicate a
greater tendency for parents to feed their children in that style
[80]. The overall Cronbach α is .75.

Parents’ Self-efficacy
Parents’ self-efficacy will be assessed using a previously used
questionnaire [23], which has been translated back-to-back into
simplified Chinese language. This questionnaire consists of 11
questions related to a child’s PA (4 items), DB (6 items), and
sleep (1 item). For example, “How confident are you that you
can promote healthy eating habits for your child?” Respondents
will be asked to select from a 10-point Likert scale (ranging
from “not at all” to “to a very high degree”). A higher score for
the sum of the 11 questions will be considered to indicate a
higher self-efficacy of parents regarding their children’s PA,
DB, and sleep.

Statistical Analysis
All statistical analyses will be conducted using IBM SPSS 27
(IBM Corp), and a 2-sided P value <.05 will be considered
statistically significant. Baseline characteristics between the
intervention group and control group will be compared using
the chi-square test for categorical variables and ANOVA for
continuous variables. A mixed model, which accounts for
missing repeated measures, will be adopted with a 2-level
between-group factor (intervention and control) and 2-level
within-group factor (postintervention and follow-up assessment)
repeated measures analysis of covariance (RM ANCOVA) to
examine whether the eHealth-based parenting intervention
improves preschoolers’ PA, DB, and sleep compared to the
findings in the control group.

Results

Parent-child dyads were recruited in September 2023. Baseline
and posttest data collection occurred from October 2023 to
March 2024. The follow-up data will be obtained in June 2024.
The research team has completed data collection for 238
parent-child dyads and is currently analyzing the outcomes. The
results of the study are expected to be published in 2025.

Discussion

Low compliance with a healthy lifestyle (eg, PA, healthy dietary
patterns, and sufficient sleep) exacerbates the likelihood of
noncommunicable diseases such as obesity [81]. Focusing
preventive efforts on early childhood growth trajectories
provides an opportunity to address unhealthy lifestyles before
individuals’ lifestyles are entrenched [82]. Chinese parents have
high standards and a tendency to control their children, and
these strong parenting influences may affect the early life
behaviors of Chinese children [83]. Given the current economic
climate, time constraints are likely to intensify for parents,
making face-to-face interventions more problematic. The
intervention in this study will be delivered in an easy-access
setting (ie, WeChat; monthly active users have reached 1.26
billion, accounting for 77% of internet users aged from 16 to
64 years). Moreover, 70.2% of Chinese people rank Douyin,

known as TikTok in Western countries, as the second favorite
social media platform [84] on which parents are already engaged
and are likely to share what they learn through peer
communication. Unfortunately, proven parent-based eHealth
interventions against preschoolers’ unhealthy lifestyles are not
being practiced routinely in China. Therefore, the objective of
this study is to assess the effectiveness of an eHealth
intervention for promoting Chinese preschoolers’ PA, DB, and
sleep, where parents are the agents of change. This study draws
on the success of previous studies. A randomized controlled
trial remains the gold standard for evidence of the effectiveness
of eHealth interventions [85]. Previous studies have indicated
that a longer intervention is more effective than a shorter
intervention, possibly because a longer intervention duration
allows program content to be repeated and allows participants
to internalize program materials [10,86]. According to a previous
systematic review, the intervention duration varied from 8 weeks
to 2 years, with over half of the studies being shorter than 12
weeks [49]. In China, preschoolers attend kindergarten for 2
semesters over 1 year, with each semester lasting around 12
weeks. Gardner et al [87] indicated that behavioral modification
needs at least 2 to 3 months. As such, the 12-week intervention
duration in this study, which fits well in the semester time, may
be acceptable and feasible for parents and preschoolers. The
waitlist control group is identified as having “no intervention,”
which is likely to be unacceptable to participants and can
contribute to poor retention and follow-up, thus compromising
the study’s integrity [88]. A follow-up test can help assess
whether any behavioral changes resulting from the parent-based
eHealth intervention are sustained over time [89]. Considering
that different educational levels (ie, lower literacy vs better
literacy) are associated with a poorer understanding of the health
information provided, the use of video in this study may be
beneficial for parents with lower educational backgrounds [90].
Some new delivery modes via smartphones include infographics
(used to provide additional support for different topics), text
messages (used to offer feedback messages), and social media
discussions (ie, parents have the opportunity to communicate
with members of the cohorts as well as experts in the WeChat
group), which can be promising ways to provide parents with
knowledge, goals, and advice to directly influence their
children’s healthy lifestyles [30,54]. The primary outcome of
this proposed study is preschoolers’PA. PA has been considered
dispensable and trivial because Chinese parents have subscribed
to the concept that any activities, including PA, that compromise
academic success and examination results should be eliminated
[83]. This study may not only provide parents with the
knowledge, skills, and confidence to create an environment for
their children in which healthy behaviors (eg, PA, DB, and
sleep) are developed and flourished, but also correct misleading
concepts about PA. Parents’ PA, parenting style, and feeding
practices are involved in secondary outcomes for several
reasons. First, previous studies have indicated that preschoolers
with parents who were regularly engaged in PA were more than
5 times more likely to be active than peers whose parents were
not physically active, suggesting parents’ PA may be positively
related to improved preschoolers’ PA [91]. Second, parenting
style (ie, authoritative, authoritarian, permissive, and
disengaged) is an important factor that potentially affects the
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lifestyle of young children. For example, an authoritative
parental style was shown to be effective in improving healthy
behaviors (ie, PA, diet, and less sedentary behaviors) [92]. Tyler
et al [93] found that an authoritarian parental style was positively
associated with preschoolers’ sleep problems. Third, parental
feeding practices were associated with child eating patterns [94]
because preschoolers’ food preferences and patterns have been
shown to be influenced by the foods parents provide at a young
age and food persistence in children’s meals [95].

This study has several strengths, including a randomized
controlled trial design, calculation of sample size that ensures
adequate statistical power, and objective and valid data
collection methods for outcome measurements. Multiple
lifestyle-related behaviors (ie, PA, diet, and sleep) are targeted
in the intervention. The intervention delivery is grounded upon
4 behavioral modification steps included in SCT. A 3-month
follow-up will determine whether the behavioral changes made
during the intervention can be maintained. This study addresses
many limitations summarized from previous studies, such as
failure to either consider the imbalance of the intervention dose
to bias the results or consider the sequence of the intervention
contents to bias the results.

There are some limitations that need to be considered. The
parent-child dyads that will be allocated to either the intervention
or control group may be from the same school, and it is therefore
possible that the intervention content may be contaminated.
Thus, the outcome of this intervention may not be generalizable

to preschoolers living in other cities in China. Owing to
subjective measurements for the questionnaires, there is potential
for parents to intentionally or unintentionally misreport;
however, this is common in all free-living studies examining
behavioral measures [96].

This study will make an important contribution to the literature
on the application and verification of eHealth interventions (eg,
social media) for cultivating healthy lifestyles (ie, PA, DB, and
sleep) among Chinese preschoolers, where parents are the agents
of change. By applying a theory-based (SCT) intervention with
eHealth technology, a new perspective for future scientific health
promotion will be obtained. As China has a large population,
the implementation of a traditional face-to-face intervention to
improve the unhealthy lifestyles of preschoolers would pose a
heavy financial burden on society. According to the China
Internet Network Information Center, as of December 2023,
around 78% of Chinese people are connected to mobile devices
with access to the internet (including those living in rural and
remote regions), potentially enabling widespread access
regardless of geographic location. This intervention has the
potential to achieve a broad reach as it addresses many obstacles
associated with the face-to-face delivery method. If the
intervention is found to be efficacious, the prevalence of
unhealthy lifestyles among preschoolers may be alleviated at a
low cost, which not only has a positive influence on the health
of individuals and the well-being of the family, but also reduces
the financial pressure on society to treat diseases caused by poor
lifestyle habits.
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Conflicts of Interest
None declared.

Multimedia Appendix 1
Intervention content of each module.
[DOCX File , 34 KB-Multimedia Appendix 1]

References

1. Kussmann M, Krause L, Siffert W. Nutrigenomics: where are we with genetic and epigenetic markers for disposition and
susceptibility? Nutr Rev. Nov 2010;68 Suppl 1(s1):S38-S47. [doi: 10.1111/j.1753-4887.2010.00326.x] [Medline: 20946367]

2. García-Hermoso A, Alonso-Martinez AM, Ramírez-Vélez R, Izquierdo M. Effects of exercise intervention on health-related
physical fitness and blood pressure in preschool children: A systematic review and meta-analysis of randomized controlled
trials. Sports Med. Jan 25, 2020;50(1):187-203. [doi: 10.1007/s40279-019-01191-w] [Medline: 31556009]

3. Fang H, Quan M, Zhou T, Sun S, Zhang J, Zhang H, et al. Relationship between physical activity and physical fitness in
preschool children: A cross-sectional study. Biomed Res Int. 2017;2017:9314026-9314028. [FREE Full text] [doi:
10.1155/2017/9314026] [Medline: 29359160]

4. Gómez-Pinilla F. Brain foods: the effects of nutrients on brain function. Nat Rev Neurosci. Jul 2008;9(7):568-578. [FREE
Full text] [doi: 10.1038/nrn2421] [Medline: 18568016]

5. Lubans DR, Plotnikoff RC, Lubans NJ. Review: A systematic review of the impact of physical activity programmes on
social and emotional well-being in at-risk youth. Child Adolesc Ment Health. Feb 19, 2012;17(1):2-13. [doi:
10.1111/j.1475-3588.2011.00623.x] [Medline: 32847310]

6. Akacem LD, Simpkin CT, Carskadon MA, Wright KP, Jenni OG, Achermann P, et al. The timing of the circadian clock
and sleep differ between napping and non-napping toddlers. PLoS One. Apr 27, 2015;10(4):e0125181. [FREE Full text]
[doi: 10.1371/journal.pone.0125181] [Medline: 25915066]

JMIR Res Protoc 2024 | vol. 13 | e58344 | p. 10https://www.researchprotocols.org/2024/1/e58344
(page number not for citation purposes)

Zhou et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=resprot_v13i1e58344_app1.docx&filename=8a2da9befe146c0ff7c7d420f50507f1.docx
https://jmir.org/api/download?alt_name=resprot_v13i1e58344_app1.docx&filename=8a2da9befe146c0ff7c7d420f50507f1.docx
http://dx.doi.org/10.1111/j.1753-4887.2010.00326.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20946367&dopt=Abstract
http://dx.doi.org/10.1007/s40279-019-01191-w
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31556009&dopt=Abstract
https://doi.org/10.1155/2017/9314026
http://dx.doi.org/10.1155/2017/9314026
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29359160&dopt=Abstract
https://europepmc.org/abstract/MED/18568016
https://europepmc.org/abstract/MED/18568016
http://dx.doi.org/10.1038/nrn2421
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18568016&dopt=Abstract
http://dx.doi.org/10.1111/j.1475-3588.2011.00623.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32847310&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0125181
http://dx.doi.org/10.1371/journal.pone.0125181
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25915066&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


7. Lubans D, Richards J, Hillman C, Faulkner G, Beauchamp M, Nilsson M, et al. Physical activity for cognitive and mental
health in youth: A systematic review of mechanisms. Pediatrics. Sep 2016;138(3):a. [doi: 10.1542/peds.2016-1642] [Medline:
27542849]

8. Bathory E, Tomopoulos S. Sleep regulation, physiology and development, sleep duration and patterns, and sleep hygiene
in infants, toddlers, and preschool-age children. Curr Probl Pediatr Adolesc Health Care. Feb 2017;47(2):29-42. [doi:
10.1016/j.cppeds.2016.12.001] [Medline: 28117135]

9. Yoong SL, Grady A, Stacey F, Polimeni M, Clayton O, Jones J, et al. A pilot randomized controlled trial examining the
impact of a sleep intervention targeting home routines on young children's (3-6 years) physical activity. Pediatr Obes. Apr
11, 2019;14(4):e12481. [doi: 10.1111/ijpo.12481] [Medline: 30417593]

10. Campbell KJ, Hesketh KD. Strategies which aim to positively impact on weight, physical activity, diet and sedentary
behaviours in children from zero to five years. A systematic review of the literature. Obesity Reviews. Jan 03,
2007;8(4):327-338. [doi: 10.1111/j.1467-789x.2006.00305.x]

11. Hoelscher DM, Kirk S, Ritchie L, Cunningham-Sabo L, Academy Positions Committee. Position of the Academy of
Nutrition and Dietetics: interventions for the prevention and treatment of pediatric overweight and obesity. J Acad Nutr
Diet. Oct 2013;113(10):1375-1394. [doi: 10.1016/j.jand.2013.08.004] [Medline: 24054714]

12. Franckle RL, Falbe J, Gortmaker S, Ganter C, Taveras EM, Land T, et al. Insufficient sleep among elementary and middle
school students is linked with elevated soda consumption and other unhealthy dietary behaviors. Prev Med. May
2015;74:36-41. [FREE Full text] [doi: 10.1016/j.ypmed.2015.02.007] [Medline: 25712328]

13. van der Kruk JJ, Kortekaas F, Lucas C, Jager-Wittenaar H. Obesity: a systematic review on parental involvement in long-term
European childhood weight control interventions with a nutritional focus. Obes Rev. Sep 04, 2013;14(9):745-760. [FREE
Full text] [doi: 10.1111/obr.12046] [Medline: 23734625]

14. Farrow C, Belcher E, Coulthard H, Thomas JM, Lumsden J, Hakobyan L, et al. Using repeated visual exposure, rewards
and modelling in a mobile application to increase vegetable acceptance in children. Appetite. Oct 01, 2019;141:104327.
[doi: 10.1016/j.appet.2019.104327] [Medline: 31228505]

15. Aadland E, Okely AD, Nilsen AKO. Trajectories of physical activity and sedentary time in Norwegian children aged
3-9 years: a 5-year longitudinal study. Int J Behav Nutr Phys Act. Jun 11, 2022;19(1):67. [FREE Full text] [doi:
10.1186/s12966-022-01286-0] [Medline: 35690755]

16. Baranowski T, Chen T, O'Connor T, Hughes S, Beltran A, Frankel L, et al. Dimensions of vegetable parenting practices
among preschoolers. Appetite. Oct 2013;69:89-93. [FREE Full text] [doi: 10.1016/j.appet.2013.05.015] [Medline: 23727397]

17. Agard B, Zeng N, McCloskey ML, Johnson SL, Bellows LL. Moving together: Understanding parent perceptions related
to physical activity and motor skill development in preschool children. Int J Environ Res Public Health. Aug 31,
2021;18(17):9196. [FREE Full text] [doi: 10.3390/ijerph18179196] [Medline: 34501785]

18. Luo Y, Chen F, Zhang X, Zhang Y, Zhang Q, Li Y, et al. Profiles of maternal and paternal parenting styles in Chinese
families: Relations to preschoolers’psychological adjustment. Children and Youth Services Review. Feb 2021;121:105787.
[doi: 10.1016/j.childyouth.2020.105787]

19. Heinrichs N, Kliem S, Hahlweg K. Four-year follow-up of a randomized controlled trial of triple p group for parent and
child outcomes. Prev Sci. Apr 17, 2014;15(2):233-245. [doi: 10.1007/s11121-012-0358-2] [Medline: 23417668]

20. van Sluijs EMF, Kriemler S, McMinn AM. The effect of community and family interventions on young people's physical
activity levels: a review of reviews and updated systematic review. Br J Sports Med. Sep 11, 2011;45(11):914-922. [FREE
Full text] [doi: 10.1136/bjsports-2011-090187] [Medline: 21836175]

21. Knowlden AP, Sharma M. Systematic review of family and home‐based interventions targeting paediatric overweight
and obesity. Obesity Reviews. Jan 06, 2012;13(6):499-508. [doi: 10.1111/j.1467-789x.2011.00976.x]

22. Reinehr T, Schaefer A, Winkel K, Finne E, Toschke A, Kolip P. An effective lifestyle intervention in overweight children:
findings from a randomized controlled trial on "Obeldicks light". Clin Nutr. Jun 2010;29(3):331-336. [doi:
10.1016/j.clnu.2009.12.010] [Medline: 20106567]

23. Hammersley ML, Jones RA, Okely AD. Time2bHealthy - An online childhood obesity prevention program for preschool-aged
children: A randomised controlled trial protocol. Contemp Clin Trials. Oct 2017;61:73-80. [doi: 10.1016/j.cct.2017.07.022]
[Medline: 28739536]

24. Grimes-Robison C, Evans RR. Benefits and barriers to medically supervised pediatric weight-management programs. J
Child Health Care. Dec 01, 2008;12(4):329-343. [doi: 10.1177/1367493508096319] [Medline: 19052190]

25. Newton RL, Marker AM, Allen HR, Machtmes R, Han H, Johnson WD, et al. Parent-targeted mobile phone intervention
to increase physical activity in sedentary children: randomized pilot trial. JMIR Mhealth Uhealth. Nov 10, 2014;2(4):e48.
[FREE Full text] [doi: 10.2196/mhealth.3420] [Medline: 25386899]

26. Short CE, DeSmet A, Woods C, Williams SL, Maher C, Middelweerd A, et al. Measuring engagement in eHealth and
mHealth behavior change interventions: Viewpoint of methodologies. J Med Internet Res. Nov 16, 2018;20(11):e292.
[FREE Full text] [doi: 10.2196/jmir.9397] [Medline: 30446482]

27. Park LG, Elnaggar A, Lee SJ, Merek S, Hoffmann TJ, Von Oppenfeld J, et al. Mobile health intervention promoting physical
activity in adults post cardiac rehabilitation: Pilot randomized controlled trial. JMIR Form Res. Apr 16, 2021;5(4):e20468.
[FREE Full text] [doi: 10.2196/20468] [Medline: 33861204]

JMIR Res Protoc 2024 | vol. 13 | e58344 | p. 11https://www.researchprotocols.org/2024/1/e58344
(page number not for citation purposes)

Zhou et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

http://dx.doi.org/10.1542/peds.2016-1642
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27542849&dopt=Abstract
http://dx.doi.org/10.1016/j.cppeds.2016.12.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28117135&dopt=Abstract
http://dx.doi.org/10.1111/ijpo.12481
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30417593&dopt=Abstract
http://dx.doi.org/10.1111/j.1467-789x.2006.00305.x
http://dx.doi.org/10.1016/j.jand.2013.08.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24054714&dopt=Abstract
https://europepmc.org/abstract/MED/25712328
http://dx.doi.org/10.1016/j.ypmed.2015.02.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25712328&dopt=Abstract
https://europepmc.org/abstract/MED/23734625
https://europepmc.org/abstract/MED/23734625
http://dx.doi.org/10.1111/obr.12046
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23734625&dopt=Abstract
http://dx.doi.org/10.1016/j.appet.2019.104327
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31228505&dopt=Abstract
https://ijbnpa.biomedcentral.com/articles/10.1186/s12966-022-01286-0
http://dx.doi.org/10.1186/s12966-022-01286-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35690755&dopt=Abstract
https://europepmc.org/abstract/MED/23727397
http://dx.doi.org/10.1016/j.appet.2013.05.015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23727397&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph18179196
http://dx.doi.org/10.3390/ijerph18179196
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34501785&dopt=Abstract
http://dx.doi.org/10.1016/j.childyouth.2020.105787
http://dx.doi.org/10.1007/s11121-012-0358-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23417668&dopt=Abstract
https://europepmc.org/abstract/MED/21836175
https://europepmc.org/abstract/MED/21836175
http://dx.doi.org/10.1136/bjsports-2011-090187
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21836175&dopt=Abstract
http://dx.doi.org/10.1111/j.1467-789x.2011.00976.x
http://dx.doi.org/10.1016/j.clnu.2009.12.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20106567&dopt=Abstract
http://dx.doi.org/10.1016/j.cct.2017.07.022
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28739536&dopt=Abstract
http://dx.doi.org/10.1177/1367493508096319
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19052190&dopt=Abstract
https://mhealth.jmir.org/2014/4/e48/
http://dx.doi.org/10.2196/mhealth.3420
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25386899&dopt=Abstract
https://www.jmir.org/2018/11/e292/
http://dx.doi.org/10.2196/jmir.9397
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30446482&dopt=Abstract
https://formative.jmir.org/2021/4/e20468/
http://dx.doi.org/10.2196/20468
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33861204&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


28. Hammersley ML, Jones RA, Okely AD. Parent-focused childhood and adolescent overweight and obesity eHealth
interventions: A systematic review and meta-analysis. J Med Internet Res. Jul 21, 2016;18(7):e203. [FREE Full text] [doi:
10.2196/jmir.5893] [Medline: 27443862]

29. Haines J, McDonald J, O'Brien A, Sherry B, Bottino CJ, Schmidt ME, et al. Healthy Habits, Happy Homes: randomized
trial to improve household routines for obesity prevention among preschool-aged children. JAMA Pediatr. Nov 01,
2013;167(11):1072-1079. [doi: 10.1001/jamapediatrics.2013.2356] [Medline: 24019074]

30. Hammersley ML, Okely AD, Batterham MJ, Jones RA. An internet-based childhood obesity prevention program
(Time2bHealthy) for parents of preschool-aged children: Randomized controlled trial. J Med Internet Res. Feb 08,
2019;21(2):e11964. [FREE Full text] [doi: 10.2196/11964] [Medline: 30735139]

31. Nyström CD, Sandin S, Henriksson P, Henriksson H, Trolle-Lagerros Y, Maddison R, et al. Mobile-based intervention
intended to stop obesity in pre-school children: The MINISTOP RCT. European Journal of Public Health.
2017;27(suppl_3):ckx187.193. [FREE Full text] [doi: 10.1093/eurpub/ckx187.193]

32. Knowlden AP, Sharma M, Cottrell RR, Wilson BRA, Johnson ML. Impact evaluation of Enabling Mothers to Prevent
Pediatric Obesity through Web-Based Education and Reciprocal Determinism (EMPOWER) Randomized Control Trial.
Health Educ Behav. Apr 26, 2015;42(2):171-184. [doi: 10.1177/1090198114547816] [Medline: 25161168]

33. Wyse R, Wolfenden L, Campbell E, Campbell KJ, Wiggers J, Brennan L, et al. A cluster randomized controlled trial of a
telephone-based parent intervention to increase preschoolers' fruit and vegetable consumption. Am J Clin Nutr. Jul
2012;96(1):102-110. [FREE Full text] [doi: 10.3945/ajcn.111.030585] [Medline: 22623749]

34. Ling J, Robbins LB, Zhang N, Kerver JM, Lyons H, Wieber N, et al. Using Facebook in a healthy lifestyle intervention:
Feasibility and preliminary efficacy. West J Nurs Res. Dec 09, 2018;40(12):1818-1842. [doi: 10.1177/0193945918756870]
[Medline: 29421989]

35. Nezami B, Lytle L, Ward D, Ennett S, Tate D. Effect of the Smart Moms intervention on targeted mediators of change in
child sugar-sweetened beverage intake. Public Health. May 2020;182:193-198. [doi: 10.1016/j.puhe.2020.03.015] [Medline:
32375100]

36. Marsh S, Taylor R, Galland B, Gerritsen S, Parag V, Maddison R. Results of the 3 Pillars Study (3PS), a relationship-based
programme targeting parent-child interactions, healthy lifestyle behaviours, and the home environment in parents of
preschool-aged children: A pilot randomised controlled trial. PLoS One. Sep 17, 2020;15(9):e0238977. [FREE Full text]
[doi: 10.1371/journal.pone.0238977] [Medline: 32941530]

37. Bakırcı-Taylor AL, Reed DB, McCool B, Dawson JA. mHealth improved fruit and vegetable accessibility and intake in
young children. J Nutr Educ Behav. May 2019;51(5):556-566. [doi: 10.1016/j.jneb.2018.11.008] [Medline: 30638880]

38. Trost SG, Brookes DSK. Effectiveness of a novel digital application to promote fundamental movement skills in 3- to
6-year-old children: A randomized controlled trial. J Sports Sci. Feb 27, 2021;39(4):453-459. [doi:
10.1080/02640414.2020.1826657] [Medline: 32985373]

39. Hammersley ML, Wyse RJ, Jones RA, Stacey F, Okely AD, Wolfenden L, et al. Translation of two healthy eating and
active living support programs for parents of 2-6-year-old children: Outcomes of the 'Time for Healthy Habits' parallel
partially randomised preference trial. Nutrients. Sep 24, 2021;13(10):3348. [FREE Full text] [doi: 10.3390/nu13103348]
[Medline: 34684348]

40. Staiano A, Newton RL, Beyl RA, Kracht CL, Hendrick CA, Viverito M, et al. mHealth intervention for motor skills: A
randomized controlled trial. Pediatrics. May 01, 2022;149(5):A. [FREE Full text] [doi: 10.1542/peds.2021-053362] [Medline:
35415743]

41. Lee MK, Baker S, Whitebread D. Culture-specific links between maternal executive function, parenting, and preschool
children's executive function in South Korea. Br J Educ Psychol. Jun 14, 2018;88(2):216-235. [FREE Full text] [doi:
10.1111/bjep.12221] [Medline: 29654660]

42. Fan X, Cao Z. Physical activity among Chinese school-aged children: National prevalence estimates from the 2016 Physical
Activity and Fitness in China-The Youth Study. J Sport Health Sci. Dec 2017;6(4):388-394. [FREE Full text] [doi:
10.1016/j.jshs.2017.09.006] [Medline: 30356592]

43. Volger S, Sheng X, Tong LM, Zhao D, Fan T, Zhang F, et al. Nutrient intake and dietary patterns in children 2.5-5 years
of age with picky eating behaviours and low weight-for-height. Asia Pac J Clin Nutr. Jan 2017;26(1):104-109. [FREE Full
text] [doi: 10.6133/apjcn.102015.02] [Medline: 28049269]

44. Guan H, Zhang Z, Wang B, Okely AD, Tong M, Wu J, et al. Proportion of kindergarten children meeting the WHO guidelines
on physical activity, sedentary behaviour and sleep and associations with adiposity in urban Beijing. BMC Pediatr. Feb 15,
2020;20(1):70. [FREE Full text] [doi: 10.1186/s12887-020-1969-6] [Medline: 32061263]

45. Number of mobile internet users in China from 2012 to 2023 (in millions). Statista. URL: https://www.statista.com/statistics/
273973/number-of-mobile-internet-users-in-china/ [accessed 2024-08-13]

46. Rathore V, Mitchell AE, Morawska A, Tadakamadla SK. Online parenting intervention for children's eating and mealtime
behaviors: Protocol of a randomized controlled trial. Healthcare (Basel). May 17, 2022;10(5):924. [FREE Full text] [doi:
10.3390/healthcare10050924] [Medline: 35628060]

47. Chen F, Luster T. Factors related to parenting practices in Taiwan. Early Child Development and Care. Oct
2002;172(5):413-430. [doi: 10.1080/03004430214549]

JMIR Res Protoc 2024 | vol. 13 | e58344 | p. 12https://www.researchprotocols.org/2024/1/e58344
(page number not for citation purposes)

Zhou et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

https://www.jmir.org/2016/7/e203/
http://dx.doi.org/10.2196/jmir.5893
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27443862&dopt=Abstract
http://dx.doi.org/10.1001/jamapediatrics.2013.2356
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24019074&dopt=Abstract
https://www.jmir.org/2019/2/e11964/
http://dx.doi.org/10.2196/11964
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30735139&dopt=Abstract
https://academic.oup.com/eurpub/article/27/suppl_3/ckx187.193/4556161
http://dx.doi.org/10.1093/eurpub/ckx187.193
http://dx.doi.org/10.1177/1090198114547816
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25161168&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0002-9165(23)02856-3
http://dx.doi.org/10.3945/ajcn.111.030585
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22623749&dopt=Abstract
http://dx.doi.org/10.1177/0193945918756870
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29421989&dopt=Abstract
http://dx.doi.org/10.1016/j.puhe.2020.03.015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32375100&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0238977
http://dx.doi.org/10.1371/journal.pone.0238977
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32941530&dopt=Abstract
http://dx.doi.org/10.1016/j.jneb.2018.11.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30638880&dopt=Abstract
http://dx.doi.org/10.1080/02640414.2020.1826657
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32985373&dopt=Abstract
https://www.mdpi.com/resolver?pii=nu13103348
http://dx.doi.org/10.3390/nu13103348
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34684348&dopt=Abstract
https://europepmc.org/abstract/MED/35415743
http://dx.doi.org/10.1542/peds.2021-053362
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35415743&dopt=Abstract
https://core.ac.uk/reader/158355245?utm_source=linkout
http://dx.doi.org/10.1111/bjep.12221
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29654660&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2095-2546(17)30117-5
http://dx.doi.org/10.1016/j.jshs.2017.09.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30356592&dopt=Abstract
http://apjcn.nhri.org.tw/server/APJCN/26/1/104.pdf
http://apjcn.nhri.org.tw/server/APJCN/26/1/104.pdf
http://dx.doi.org/10.6133/apjcn.102015.02
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28049269&dopt=Abstract
https://bmcpediatr.biomedcentral.com/articles/10.1186/s12887-020-1969-6
http://dx.doi.org/10.1186/s12887-020-1969-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32061263&dopt=Abstract
https://www.statista.com/statistics/273973/number-of-mobile-internet-users-in-china/
https://www.statista.com/statistics/273973/number-of-mobile-internet-users-in-china/
https://www.mdpi.com/resolver?pii=healthcare10050924
http://dx.doi.org/10.3390/healthcare10050924
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35628060&dopt=Abstract
http://dx.doi.org/10.1080/03004430214549
http://www.w3.org/Style/XSL
http://www.renderx.com/


48. Stewart SM, Bond MH, Kennard BD, Ho L, Zaman RM. Does the Chinese construct of guan export to the West? Int J
Psychol. Sep 21, 2010;37(2):74-82. [doi: 10.1080/00207590143000162]

49. Hammersley M, Jones R, Okely A. Parent-focused childhood overweight and obesity eHealth interventions: A systematic
review and meta-analysis. Obesity Research & Clinical Practice. Jan 2019;13(1):84. [doi: 10.1016/j.orcp.2016.10.234]

50. Eysenbach G, CONSORT-EHEALTH Group. CONSORT-EHEALTH: improving and standardizing evaluation reports of
Web-based and mobile health interventions. J Med Internet Res. Dec 31, 2011;13(4):e126. [FREE Full text] [doi:
10.2196/jmir.1923] [Medline: 22209829]

51. Brophy S, Cooksey R, Gravenor MB, Mistry R, Thomas N, Lyons RA, et al. Risk factors for childhood obesity at age 5:
analysis of the millennium cohort study. BMC Public Health. Dec 16, 2009;9(1):467. [FREE Full text] [doi:
10.1186/1471-2458-9-467] [Medline: 20015353]

52. Young MD, Plotnikoff RC, Collins CE, Callister R, Morgan PJ. Social cognitive theory and physical activity: a systematic
review and meta-analysis. Obes Rev. Dec 07, 2014;15(12):983-995. [doi: 10.1111/obr.12225] [Medline: 25428600]

53. Apperly IA. Beyond Simulation-Theory and Theory-Theory: why social cognitive neuroscience should use its own concepts
to study "theory of mind". Cognition. Apr 2008;107(1):266-283. [doi: 10.1016/j.cognition.2007.07.019] [Medline: 17868666]

54. Tripicchio GL, Kay M, Herring S, Cos T, Bresnahan C, Gartner D, et al. Development and preliminary feasibility of
iByte4Health: A mobile health (mHealth) pediatric obesity prevention intervention to engage parents with low-income of
children 2-9 years. Nutrients. Nov 25, 2021;13(12):4240. [FREE Full text] [doi: 10.3390/nu13124240] [Medline: 34959792]

55. Nyström CD, Sandin S, Henriksson P, Henriksson H, Trolle-Lagerros Y, Larsson C, et al. Mobile-based intervention
intended to stop obesity in preschool-aged children: the MINISTOP randomized controlled trial. Am J Clin Nutr. Jun
2017;105(6):1327-1335. [FREE Full text] [doi: 10.3945/ajcn.116.150995] [Medline: 28446496]

56. Lau PWC, Wang JJ, Ransdell LL, Shi L. The effectiveness of Facebook as a social network intervention to increase physical
activity in Chinese young adults. Front Public Health. Jul 22, 2022;10:912327. [FREE Full text] [doi:
10.3389/fpubh.2022.912327] [Medline: 35937270]

57. Healthy diet. World Health Organization. URL: https://www.who.int/news-room/fact-sheets/detail/healthy-diet [accessed
2024-08-13]

58. Guidelines on physical activity, sedentary behaviour and sleep for children under 5 years of age. World Health Organization.
URL: https://apps.who.int/iris/bitstream/handle/10665/325147/WHO-NMH-PND-2019.4-eng.pdf [accessed 2024-08-13]

59. Michie S, Richardson M, Johnston M, Abraham C, Francis J, Hardeman W, et al. The behavior change technique taxonomy
(v1) of 93 hierarchically clustered techniques: building an international consensus for the reporting of behavior change
interventions. Ann Behav Med. Aug 20, 2013;46(1):81-95. [FREE Full text] [doi: 10.1007/s12160-013-9486-6] [Medline:
23512568]

60. Bourne J, Ivanova E, Gainforth HL, Jung ME. Mapping behavior change techniques to characterize a social cognitive
theory informed physical activity intervention for adults at risk of type 2 diabetes mellitus. Transl Behav Med. Aug 07,
2020;10(3):705-715. [doi: 10.1093/tbm/ibz008] [Medline: 30715534]

61. Michie S, Wood CE, Johnston M, Abraham C, Francis JJ, Hardeman W. Behaviour change techniques: the development
and evaluation of a taxonomic method for reporting and describing behaviour change interventions (a suite of five studies
involving consensus methods, randomised controlled trials and analysis of qualitative data). Health Technol Assess. Nov
2015;19(99):1-188. [FREE Full text] [doi: 10.3310/hta19990] [Medline: 26616119]

62. Militello L, Melnyk BM, Hekler EB, Small L, Jacobson D. Automated behavioral text messaging and face-to-face intervention
for parents of overweight or obese preschool children: Results from a pilot study. JMIR Mhealth Uhealth. Mar 14,
2016;4(1):e21. [FREE Full text] [doi: 10.2196/mhealth.4398] [Medline: 26976387]

63. Mo PK, Coulson NS. Empowering processes in online support groups among people living with HIV/AIDS: A comparative
analysis of ‘lurkers’ and ‘posters’. Computers in Human Behavior. Sep 2010;26(5):1183-1193. [doi:
10.1016/j.chb.2010.03.028]

64. Oh HJ, Lee B. The effect of computer-mediated social support in online communities on patient empowerment and
doctor-patient communication. Health Commun. Jan 2012;27(1):30-41. [doi: 10.1080/10410236.2011.567449] [Medline:
21797714]

65. Bovend'Eerdt TJ, Botell RE, Wade DT. Writing SMART rehabilitation goals and achieving goal attainment scaling: a
practical guide. Clin Rehabil. Apr 23, 2009;23(4):352-361. [doi: 10.1177/0269215508101741] [Medline: 19237435]

66. Estabrooks PA, Nelson CC, Xu S, King D, Bayliss EA, Gaglio B, et al. The frequency and behavioral outcomes of goal
choices in the self-management of diabetes. Diabetes Educ. Dec 07, 2005;31(3):391-400. [doi: 10.1177/0145721705276578]
[Medline: 15919639]

67. Nothwehr F, Yang J. Goal setting frequency and the use of behavioral strategies related to diet and physical activity. Health
Educ Res. Aug 03, 2007;22(4):532-538. [doi: 10.1093/her/cyl117] [Medline: 17032703]

68. Locke EA, Latham GP. Building a practically useful theory of goal setting and task motivation. A 35-year odyssey. Am
Psychol. Sep 2002;57(9):705-717. [doi: 10.1037//0003-066x.57.9.705] [Medline: 12237980]

69. Hnatiuk JA, Brown HE, Downing KL, Hinkley T, Salmon J, Hesketh KD. Interventions to increase physical activity in
children 0-5 years old: a systematic review, meta-analysis and realist synthesis. Obes Rev. Jan 26, 2019;20(1):75-87. [doi:
10.1111/obr.12763] [Medline: 30257277]

JMIR Res Protoc 2024 | vol. 13 | e58344 | p. 13https://www.researchprotocols.org/2024/1/e58344
(page number not for citation purposes)

Zhou et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

http://dx.doi.org/10.1080/00207590143000162
http://dx.doi.org/10.1016/j.orcp.2016.10.234
https://www.jmir.org/2011/4/e126/
http://dx.doi.org/10.2196/jmir.1923
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22209829&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/1471-2458-9-467
http://dx.doi.org/10.1186/1471-2458-9-467
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20015353&dopt=Abstract
http://dx.doi.org/10.1111/obr.12225
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25428600&dopt=Abstract
http://dx.doi.org/10.1016/j.cognition.2007.07.019
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17868666&dopt=Abstract
https://www.mdpi.com/resolver?pii=nu13124240
http://dx.doi.org/10.3390/nu13124240
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34959792&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0002-9165(22)04905-X
http://dx.doi.org/10.3945/ajcn.116.150995
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28446496&dopt=Abstract
https://europepmc.org/abstract/MED/35937270
http://dx.doi.org/10.3389/fpubh.2022.912327
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35937270&dopt=Abstract
https://www.who.int/news-room/fact-sheets/detail/healthy-diet
https://apps.who.int/iris/bitstream/handle/10665/325147/WHO-NMH-PND-2019.4-eng.pdf
https://core.ac.uk/reader/191129821?utm_source=linkout
http://dx.doi.org/10.1007/s12160-013-9486-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23512568&dopt=Abstract
http://dx.doi.org/10.1093/tbm/ibz008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30715534&dopt=Abstract
https://doi.org/10.3310/hta19990
http://dx.doi.org/10.3310/hta19990
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26616119&dopt=Abstract
https://mhealth.jmir.org/2016/1/e21/
http://dx.doi.org/10.2196/mhealth.4398
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26976387&dopt=Abstract
http://dx.doi.org/10.1016/j.chb.2010.03.028
http://dx.doi.org/10.1080/10410236.2011.567449
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21797714&dopt=Abstract
http://dx.doi.org/10.1177/0269215508101741
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19237435&dopt=Abstract
http://dx.doi.org/10.1177/0145721705276578
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15919639&dopt=Abstract
http://dx.doi.org/10.1093/her/cyl117
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17032703&dopt=Abstract
http://dx.doi.org/10.1037//0003-066x.57.9.705
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12237980&dopt=Abstract
http://dx.doi.org/10.1111/obr.12763
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30257277&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


70. Nezami BT, Ward DS, Lytle LA, Ennett ST, Tate DF. A mHealth randomized controlled trial to reduce sugar-sweetened
beverage intake in preschool-aged children. Pediatr Obes. Nov 08, 2018;13(11):668-676. [doi: 10.1111/ijpo.12258] [Medline:
29119719]

71. Faul F, Erdfelder E, Lang A, Buchner A. G*Power 3: a flexible statistical power analysis program for the social, behavioral,
and biomedical sciences. Behav Res Methods. May 2007;39(2):175-191. [doi: 10.3758/bf03193146] [Medline: 17695343]

72. Leeger-Aschmann CS, Schmutz EA, Zysset AE, Kakebeeke TH, Messerli-Bürgy N, Stülb K, et al. Accelerometer-derived
physical activity estimation in preschoolers - comparison of cut-point sets incorporating the vector magnitude vs the vertical
axis. BMC Public Health. May 06, 2019;19(1):513. [FREE Full text] [doi: 10.1186/s12889-019-6837-7] [Medline: 31060538]

73. Lau PWC, Song H, Song D, Wang J, Zhen S, Shi L, et al. 24-Hour movement behaviors and executive functions in
preschoolers: A compositional and isotemporal reallocation analysis. Child Dev. Oct 03, 2024;95(2):e110-e121. [doi:
10.1111/cdev.14013] [Medline: 37787120]

74. Zhou N, Sun L. Confirmatory factor analysis of the Children's Eating Behaviour Questionnaire in a Chinese urban preschooler
sample. Int J Behav Nutr Phys Act. Sep 03, 2021;18(1):113. [FREE Full text] [doi: 10.1186/s12966-021-01175-y] [Medline:
34479579]

75. Sadeh A, Sharkey KM, Carskadon MA. Activity-based sleep-wake identification: an empirical test of methodological
issues. Sleep. Apr 1994;17(3):201-207. [doi: 10.1093/sleep/17.3.201] [Medline: 7939118]

76. Tudor-Locke C, Barreira TV, Schuna JM, Mire EF, Katzmarzyk PT. Fully automated waist-worn accelerometer algorithm
for detecting children's sleep-period time separate from 24-h physical activity or sedentary behaviors. Appl Physiol Nutr
Metab. Jan 2014;39(1):53-57. [doi: 10.1139/apnm-2013-0173] [Medline: 24383507]

77. Tan TX, Wang Y, Cheah CSL, Wang G. Reliability and construct validity of the Children's Sleep Habits Questionnaire in
Chinese kindergartners. Sleep Health. Feb 2018;4(1):104-109. [doi: 10.1016/j.sleh.2017.10.008] [Medline: 29332670]

78. Ren YJ, Su M, Liu QM, Tan YY, Li LM, Lyu J. Validation of the Simplified Chinese-character version of the International
Physical Activity Questionnaire-Long Form in urban community-dwelling adults: A cross-sectional study in Hangzhou,
China. Biomed Environ Sci. Apr 2017;30(4):255-263. [FREE Full text] [doi: 10.3967/bes2017.035] [Medline: 28494835]

79. Robinson C, Mandleco B, Olsen SF, Hart C. The Parenting Styles and Dimensions Questionnaire (PSDQ). In: Perlmutter
BF, Touliatos J, Holden GW, editors. Handbook of Family Measurement Techniques: Vol. 3. Instruments & Index. Thousand
Oaks, CA. Sage; 2001:319-321.

80. Tam W, Keung V, Lee A, Lo K, Cheung C. Chinese translation and validation of a parental feeding style questionnaire for
parents of Hong Kong preschoolers. BMC Public Health. Nov 21, 2014;14(1):1194. [FREE Full text] [doi:
10.1186/1471-2458-14-1194] [Medline: 25413727]

81. Tomaz S, Prioreschi A, Watson ED, McVeigh JA, Rae DE, Jones RA, et al. Body mass index, physical activity, sedentary
behavior, sleep, and gross motor skill proficiency in preschool children from a low- to middle-income urban setting. J Phys
Act Health. Jun 27, 2019;16(7):525-532. [doi: 10.1123/jpah.2018-0133] [Medline: 31154894]

82. Anderson-Lewis C, Darville G, Mercado RE, Howell S, Di Maggio S. mHealth technology use and implications in historically
underserved and minority populations in the United States: Systematic literature review. JMIR Mhealth Uhealth. Jun 18,
2018;6(6):e128. [FREE Full text] [doi: 10.2196/mhealth.8383] [Medline: 29914860]

83. Ren L, Hu BY, Zhang X. Disentangling the relations between different components of family socioeconomic status and
Chinese preschoolers' school readiness. Fam Process. Mar 15, 2021;60(1):216-234. [doi: 10.1111/famp.12534] [Medline:
32294798]

84. TikTok, WeChat and the growing digital divide between the US and China. Tech Crunch. URL: https://techcrunch.com/
2020/09/22/tiktok-wechat-and-the-growing-digital-divide-between-the-u-s-and-china/ [accessed 2024-08-15]

85. Barton S. Which clinical studies provide the best evidence? The best RCT still trumps the best observational study. BMJ.
Jul 29, 2000;321(7256):255-256. [FREE Full text] [doi: 10.1136/bmj.321.7256.255] [Medline: 10915111]

86. Yavuz HM, van Ijzendoorn MH, Mesman J, van der Veek S. Interventions aimed at reducing obesity in early childhood:
a meta-analysis of programs that involve parents. J Child Psychol Psychiatry. Jun 08, 2015;56(6):677-692. [doi:
10.1111/jcpp.12330] [Medline: 25292319]

87. Gardner B, Lally P, Wardle J. Making health habitual: the psychology of ‘habit-formation’ and general practice. Br J Gen
Pract. Dec 01, 2012;62(605):664-666. [doi: 10.3399/bjgp12x659466]

88. Jones RA, Okely AD, Collins CE, Morgan PJ, Steele JR, Warren JM, et al. The HIKCUPS trial: a multi-site randomized
controlled trial of a combined physical activity skill-development and dietary modification program in overweight and
obese children. BMC Public Health. Jan 31, 2007;7(1):15. [FREE Full text] [doi: 10.1186/1471-2458-7-15] [Medline:
17263896]

89. Wen LM, Baur LA, Rissel C, Wardle K, Alperstein G, Simpson JM. Early intervention of multiple home visits to prevent
childhood obesity in a disadvantaged population: a home-based randomised controlled trial (Healthy Beginnings Trial).
BMC Public Health. May 10, 2007;7(1):76. [FREE Full text] [doi: 10.1186/1471-2458-7-76] [Medline: 17490492]

90. Silk KJ, Sherry J, Winn B, Keesecker N, Horodynski MA, Sayir A. Increasing nutrition literacy: testing the effectiveness
of print, web site, and game modalities. J Nutr Educ Behav. Jan 2008;40(1):3-10. [doi: 10.1016/j.jneb.2007.08.012] [Medline:
18174098]

JMIR Res Protoc 2024 | vol. 13 | e58344 | p. 14https://www.researchprotocols.org/2024/1/e58344
(page number not for citation purposes)

Zhou et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

http://dx.doi.org/10.1111/ijpo.12258
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29119719&dopt=Abstract
http://dx.doi.org/10.3758/bf03193146
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17695343&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-019-6837-7
http://dx.doi.org/10.1186/s12889-019-6837-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31060538&dopt=Abstract
http://dx.doi.org/10.1111/cdev.14013
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37787120&dopt=Abstract
https://ijbnpa.biomedcentral.com/articles/10.1186/s12966-021-01175-y
http://dx.doi.org/10.1186/s12966-021-01175-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34479579&dopt=Abstract
http://dx.doi.org/10.1093/sleep/17.3.201
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7939118&dopt=Abstract
http://dx.doi.org/10.1139/apnm-2013-0173
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24383507&dopt=Abstract
http://dx.doi.org/10.1016/j.sleh.2017.10.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29332670&dopt=Abstract
https://doi.org/10.3967/bes2017.035
http://dx.doi.org/10.3967/bes2017.035
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28494835&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/1471-2458-14-1194
http://dx.doi.org/10.1186/1471-2458-14-1194
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25413727&dopt=Abstract
http://dx.doi.org/10.1123/jpah.2018-0133
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31154894&dopt=Abstract
https://mhealth.jmir.org/2018/6/e128/
http://dx.doi.org/10.2196/mhealth.8383
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29914860&dopt=Abstract
http://dx.doi.org/10.1111/famp.12534
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32294798&dopt=Abstract
https://techcrunch.com/2020/09/22/tiktok-wechat-and-the-growing-digital-divide-between-the-u-s-and-china/
https://techcrunch.com/2020/09/22/tiktok-wechat-and-the-growing-digital-divide-between-the-u-s-and-china/
https://europepmc.org/abstract/MED/10915111
http://dx.doi.org/10.1136/bmj.321.7256.255
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10915111&dopt=Abstract
http://dx.doi.org/10.1111/jcpp.12330
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25292319&dopt=Abstract
http://dx.doi.org/10.3399/bjgp12x659466
https://bmcpublichealth.biomedcentral.com/articles/10.1186/1471-2458-7-15
http://dx.doi.org/10.1186/1471-2458-7-15
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17263896&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/1471-2458-7-76
http://dx.doi.org/10.1186/1471-2458-7-76
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17490492&dopt=Abstract
http://dx.doi.org/10.1016/j.jneb.2007.08.012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18174098&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


91. Suen Y, Cerin E, Wua S. Parental practices encouraging and discouraging physical activity in Hong Kong Chinese
preschoolers. J Phys Act Health. Mar 2015;12(3):361-369. [doi: 10.1123/jpah.203-0123] [Medline: 24770580]

92. Olvera N, Power TG. Brief report: parenting styles and obesity in Mexican American children: a longitudinal study. J
Pediatr Psychol. Apr 02, 2010;35(3):243-249. [FREE Full text] [doi: 10.1093/jpepsy/jsp071] [Medline: 19726552]

93. Tyler D, Donovan CL, Scupham S, Shiels AL, Weaver SA. Young children’s sleep problems: The impact of parental
distress and parenting style. J Child Fam Stud. May 3, 2019;28(8):2098-2106. [doi: 10.1007/s10826-019-01429-1]

94. Harrist AW, Topham GL, Hubbs‐Tait L, Page MC, Kennedy TS, Shriver LH. What developmental science can contribute
to a transdisciplinary understanding of childhood obesity: An interpersonal and intrapersonal risk model. Child Dev
Perspectives. Nov 05, 2012;6(4):445-455. [doi: 10.1111/cdep.12004]

95. Olstad DL, McCargar L. Prevention of overweight and obesity in children under the age of 6 years. Appl Physiol Nutr
Metab. Aug 2009;34(4):551-570. [doi: 10.1139/H09-016] [Medline: 19767789]

96. Van Cauwenberghe E, Jones RA, Hinkley T, Crawford D, Okely AD. Patterns of physical activity and sedentary behaviour
in preschool children. Int J Behav Nutr Phys Act. Nov 27, 2012;9(1):138. [FREE Full text] [doi: 10.1186/1479-5868-9-138]
[Medline: 23186232]

Abbreviations
CPM: counts per minute
DB: dietary behavior
MET: metabolic equivalent task
PA: physical activity
SCT: social cognitive theory
SMART: Specific, Measurable, Achievable, Relevant, and Time-bound

Edited by A Mavragani; submitted 13.03.24; peer-reviewed by X Liu, A Hassan, Y Liang, H Huang; comments to author 05.06.24;
revised version received 10.06.24; accepted 15.07.24; published 12.09.24

Please cite as:
Zhou P, Song H, Lau PWC, Shi L, Wang J
Effectiveness of a Parent-Based eHealth Intervention for Physical Activity, Dietary Behavior, and Sleep Among Preschoolers: Protocol
for a Randomized Controlled Trial
JMIR Res Protoc 2024;13:e58344
URL: https://www.researchprotocols.org/2024/1/e58344
doi: 10.2196/58344
PMID:

©Peng Zhou, Huiqi Song, Patrick W C Lau, Lei Shi, Jingjing Wang. Originally published in JMIR Research Protocols
(https://www.researchprotocols.org), 12.09.2024. 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 Research Protocols, is properly cited. The
complete bibliographic information, a link to the original publication on https://www.researchprotocols.org, as well as this
copyright and license information must be included.

JMIR Res Protoc 2024 | vol. 13 | e58344 | p. 15https://www.researchprotocols.org/2024/1/e58344
(page number not for citation purposes)

Zhou et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

http://dx.doi.org/10.1123/jpah.203-0123
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24770580&dopt=Abstract
https://europepmc.org/abstract/MED/19726552
http://dx.doi.org/10.1093/jpepsy/jsp071
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19726552&dopt=Abstract
http://dx.doi.org/10.1007/s10826-019-01429-1
http://dx.doi.org/10.1111/cdep.12004
http://dx.doi.org/10.1139/H09-016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19767789&dopt=Abstract
https://ijbnpa.biomedcentral.com/articles/10.1186/1479-5868-9-138
http://dx.doi.org/10.1186/1479-5868-9-138
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23186232&dopt=Abstract
https://www.researchprotocols.org/2024/1/e58344
http://dx.doi.org/10.2196/58344
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

