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Abstract

Background: The prevalence of childhood obesity continues to increase, and clinic-based treatment options have failed to
demonstrate effectiveness. One of the strongest predictors of child weight is parent weight. Parental treatment for weight loss
may indirectly reduce obesity in the child. We have previously demonstrated the effectiveness among adults of a fully automated,
evidence-based digital weight loss intervention (Track). However, it is unknown if it is feasible to deliver such a treatment directly
to parents with obesity who bring their child with obesity to a weight management clinic for treatment.

Objective: The objective of our study was to evaluate the feasibility of and engagement with a digital weight loss intervention
among parents of children receiving treatment for obesity.

Methods: We conducted a 6-month pre-post feasibility trial among parents or guardians and their children aged 4-16 years
presenting for tertiary care obesity treatment. Along with the standard family-based treatment protocol, parents received a 6-month
digital weight loss intervention, which included weekly monitoring of personalized behavior change goals via mobile technologies.
We examined levels of engagement by tracking completed weeks of self-monitoring and feasibility by assessing change in weight.

Results: Participants (N=48) were on average 39 years old, mostly female (35/42, 82% ), non-Hispanic Black individuals (21/41,
51%) with obesity (36/48, 75%). Over a quarter had a yearly household income of <US $25,000, and about a third had the

equivalent of a high school education. Children were on average 10 years old and had a body mass index of 29.8 kg/m2. The
median percentage of weeks participants tracked their behaviors was 77% (18.5/24 total weeks; interquartile range [IQR] 6.3 to
100). The median number of attempts via phone or text message (short message service) required to complete one tracking week
was 3.3 (IQR 2.6 to 4.9). Nearly half (23/48, 48%) had high levels of engagement, completing 80% (19/24) or more weeks of
tracking. Of the 26 participants with weight measurements reported at 6 months, of which 81% (21/26) were self-reported, there
was a median 2.44 kg (IQR −6.5 to 1.0) decrease in weight.

Conclusions: It is feasible to deliver an evidence-based digital weight loss intervention to parents or guardians whose children
are enrolled in a weight management program. Given the feasibility of this approach, future studies should investigate the
effectiveness of digital weight loss interventions for parents on child weight and health outcomes.

(J Med Internet Res 2018;20(12):e11093) doi: 10.2196/11093
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Introduction

The prevalence of obesity among children has increased since
1999, and rates among non-Hispanic black and Hispanic children
are consistently higher compared with non-Hispanic White
children [1-3]. Children with obesity are at increased risk of
developing chronic conditions during childhood and during
adulthood if obesity persists [4-8]. Children of racial or ethnic
minority are disproportionately affected both in terms of obesity
and chronic disease.

Recent recommendations from the US Preventive Services Task
Force suggest children aged 6 and older with obesity be referred
to intensive lifestyle-based weight loss programs [9]. These
require 26 or more hours of provider contact with greater
effectiveness demonstrated with more contact hours and the
incorporation of behavior change techniques such as goal setting
and self-monitoring [10]. Although children and parents report
positive experiences in behavioral weight loss programs,
logistical issues such as clinic hours and location and required
time commitment lead to discontinuation of care [11,12]. These
high levels of attrition have resulted in poor efficacy [13]. Thus,
innovative approaches to pediatric weight management are
necessary.

Obesity is highly comorbid in families [14,15]. Although
family-based interventions are effective in reducing child body
mass index (BMI) [16], they can be time intensive and costly
[17]. Yet, parent-only interventions have been effective in the
treatment of childhood overweight and obesity [18-20]. Indeed,
parent weight change is a strong predictor of child weight
change [21,22], in that a 1-unit reduction in parent BMI is
associated with a 0.26 reduction in child BMI after participation
in a behavioral weight loss program [23]. Because the child
weight status is associated with the parent weight status [24-26],
parental treatment for weight loss may indirectly reduce obesity
in the child by impacting the family’s shared environment and
through parental role modeling of healthy behaviors. Although
pediatric obesity management programs include discussion on
changing family behaviors, most programs do not directly and
independently treat the parent’s obesity. Innovative strategies
are needed to consider how best to treat parental obesity while
treating children with obesity. Digital health interventions may
be well suited to achieve this goal [27].

Digital health approaches capitalize on the ubiquitous utilization
of mobile technologies [28], and they have great potential to be
scalable and integrated into the existing clinical infrastructure
(eg, electronic health records). Digital approaches overcome
barriers to parental involvement in weight management
programs, such as the time required for attendance and childcare,
because they can be asynchronous with care (ie, delivered
without requiring real-time interaction). Prior work demonstrates
that using mobile technologies to administer weight loss
treatment can be successful in the clinic setting [29,30]. We
recently demonstrated the effectiveness of “Track,” a fully
automated, evidence-based digital weight loss program, among

adults in a clinic setting [31,32]. In a similar intervention,
participants who engaged more, as measured by self-monitoring
of behaviors associated with weight loss, lost more weight [33].
Others have demonstrated the importance of user engagement
leading to optimal behavior change [34-38]. Measuring
engagement is an important measure of fidelity, ensuring that
treatments are delivered in the dose intended [39]. Thus, the
primary aim of this feasibility study was to measure user
engagement, as measured by self-monitoring, after delivering
Track to parents or guardians of children with obesity who are
presenting for weight management. Assessing feasibility and
engagement will aid in determining how best to design future
intervention studies.

Methods

Study Design
We delivered a 6-month pre-post feasibility trial called Families
on Track to parents or guardians of children seeking treatment
for weight management. We recruited participants from the
Duke Healthy Lifestyles clinic. Healthy Lifestyles is a
referral-based pediatric weight management program located
in Durham, NC, which serves a population that is racially and
ethnically diverse; 57% are female, 61% are black individuals,
29% are Hispanic individuals, and 70% of patients have public
health insurance. The Healthy Lifestyles clinical protocol,
patient demographics, and outcomes have been previously
described [11,13], and the program represents the current
standard of care for obesity treatment. All participants received
the Healthy Lifestyles intended clinical treatment protocol. The
Duke Medical Center Institutional Review Board approved all
procedures.

Participants
Participants included parents or guardians of children aged 4-16
years with an age- and gender-specific BMI of ≥95th percentile
presenting for obesity treatment to the Duke Healthy Lifestyles
clinic. Eligibility criteria included parents or guardians aged

18-60 years with BMI between 25 and 50 kg/m2. We required
that participants have English fluency, own a mobile phone and
be willing to send and receive multiple short message service
(SMS) text messages per day, and reside in the same household
as the patient attending Healthy Lifestyles. We excluded
participants who were pregnant or lactating; had prior or planned
bariatric surgery; were participating in other obesity trials; had
a history of heart attack, stroke, bipolar disorder, schizophrenia
or recent cancer diagnosis; or had plans to relocate within 1
year. We recruited a convenience sample of 50 participants; 2
were excluded (1 did not meet BMI criteria and 1 declined). A
total of 48 participants were consented and enrolled by a trained
research assistant, who then collected baseline data.

Intervention
The Families on Track intervention included the Healthy
Lifestyles program plus a 6-month modified version of Track,
a digital weight loss intervention for adults that was conducted
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in the primary care setting. The Healthy Lifestyles program has
been described in detail elsewhere [13]. Briefly, the Healthy
Lifestyles program uses best-practice pediatric weight
management strategies, which involves monthly visits for
patients and their families with medical, dietary, and exercise
specialists all certified in Motivational Interviewing. Patients
set dietary and activity behavioral goals aimed to improve the
severity of overweight or obesity and obesity-related
comorbidities. The Track intervention, summarized elsewhere
[31], was modified to contain 4 components: tailored behavioral
goals (eg, no sugary drinks, watch less than 2 hours of television
per day, and walk 10,000 steps per day); self-monitoring of
these goals via interactive voice response (IVR) phone calls or
SMS text messages; skills training videos; and an analog
bathroom scale and a pedometer to self-monitor daily weights
and steps.

Behavior Change Goals
The intervention utilized the Interactive Obesity Treatment
Approach (iOTA), which results in weight loss through the
modification of everyday obesogenic behaviors [29,30,40,41].
At baseline, each intervention participant completed a short,
self-administered survey to assess the level of engagement in
various dietary, physical activity, and other weight control
behaviors. A computer algorithm used participant responses to
assign personalized behavioral goals from a vast library of goals
known to create an energy deficit (eg, no sugary drinks, no fast
food consumption) based on each participant’s need to change
each behavior, readiness and self-efficacy, and the potential
caloric deficit promoted by the specific behavior change. The
algorithm rank orders the goals, and participants are asked to
self-monitor their adherence to the top 3 goals for the first 8
weeks of the study. Goals changed every 8 weeks throughout
the 24-week intervention period to maintain motivation and
facilitate goal mastery. Participants also received a universal
4th goal. We assigned a “no red zone foods ” goal for the first
8 weeks. To determine the “red zone foods,” we asked
participants to select the foods they consume regularly (at least
3 days per week) from a list of commonly eaten, high-calorie
foods and beverages (eg, sodas, sweet tea, desserts, potato chips,
pizza, and hamburgers). The other universal goals were to
“practice portion control” and “walk 7-10,000 steps per day.”
We provided all intervention participants with Web links to a

study-specific YouTube channel that included descriptive and
skills training videos specific to each Track goal. We reminded
participants to refer to the videos for additional skills training
and behavior change tips, specifically when goals changed every
8 weeks.

User Engagement
We measured user engagement with the intervention both
quantitatively and qualitatively. Using quantitative measures,
we tracked the frequency of weekly self-monitoring across the
24-week intervention. Participants were expected to self-monitor
daily via paper log and weekly using the IVR system or through
SMS text message. Each week, participants received an
automated prompt from the Families on Track intervention
system to track adherence to behaviors goals. These prompts
were delivered either via IVR or SMS text message. The IVR
system called intervention participants weekly to request
self-monitoring data and provided automated tailored feedback
on the 4 goals. Participants who did not respond to IVR attempts
were sent a SMS text message prompting them to communicate
their weekly tracking data via SMS text messages (Figure 1).
Participants who provided self-monitoring data via SMS text
messaging also received tailored feedback. We have a robust
retry protocol that attempts to reach participants if the first IVR
call or SMS text message goes unanswered. Tracking was
considered complete if the participant completed the entire
weekly IVR call or responded to the weekly SMS text message.
User engagement with the intervention was assessed by totaling
the number of weeks each participant responded to prompts to
track behavior across the 24 weeks. In addition, we created a
dichotomous outcome variable to compare those who were high
versus low engagers using an established cutoff of 80% or more
engagement in weekly self-monitoring [33,42]. We also tracked
the mean number of prompts required to elicit a response for
each participant as an additional measure of user engagement.
For a qualitative measure of user engagement, participants were
asked to complete satisfaction surveys upon study completion
to assess the acceptability of the message frequency, timing,
content, and perceived usefulness. Prior to their 6-month
follow-up, participants were prompted to complete the
satisfaction survey. Attempts were made via phone, email, and
SMS text messages to complete the survey even if a follow-up
appointment could not be scheduled.
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Figure 1. Example of a self-monitoring SMS text message sent weekly to participants in Families on Track (Interactive Obesity Treatment Approach
[iOTA], Duke Global Digital Health Science Center).

Weight
A trained nurse in the Healthy Lifestyles clinic collected parent
and guardian height and weight at baseline and at 6 months; we
measured height using a stadiometer (Model: Healthometer
Professional CE No 92977) and weight using a digital scale
(Model: Seca CE No 96990). A high percentage of participants
did not return to the Healthy Lifestyles clinic for follow-up
appointments despite email, phone, and SMS text message
reminders. Therefore, we experienced difficulties in scheduling
the 6-month visits. Thus, we also collected weights via
self-report. Self-reported weights were sent to the study staff
via email, SMS text message, or phone from participants who
were unable to complete their in-clinic study visit. To verify
self-reported weights, participants were asked to SMS text
message or email the study staff a photo of their feet on their
study-issued or personal scale with a visible weight reading.

Other Measurements
Sociodemographic variables were measured using standard
questionnaires completed by the parent or guardian at the
baseline clinic visit.

Analysis
We used descriptive statistics to characterize participants and
examine tracking completion rate and weight change over the
6-month period. Characteristics were summarized using
frequencies and proportions for categorical variables and mean
(SD) for continuous variables. We used medians and
interquartile ranges (IQR) to summarize intervention
engagement and weight change owing to its highly skewed
distribution. We conducted bivariate analyses to examine
potential predictors of intervention engagement using
Wilcoxon-Mann-Whitney and Kruskal Wallis tests for
continuous data and chi-square and Fisher’s exact tests for
categorical data. We used Poisson regression with a robust
variance to examine sociodemographic differences among those
with higher levels of tracking engagement (80% or more weeks
of tracking) and estimate risk ratios (RRs) and 95% CIs. To
assess intervention feasibility, we assessed differences in weight
change among high and low engagers using the

Wilcoxon-Mann-Whitney test. We conducted all analyses using
Stata 14 for Mac (StataCorp, College Station, TX) with an alpha
value of <.05 to assess statistical significance.

Results

Baseline Characteristics
At baseline (N=48), participants were on average 39.4 years

old (SD 7.3) with a mean BMI of 36.5 kg/m2 (Table 1). Half
(21/41, 51%) were non-Hispanic black individuals. Most were
female (35/42, 83%) and the mother of the child (34/41, 83%)
and many were employed (33/41, 81%). Over a quarter, 26%
(10/38) had an income of <US $25,000, and the highest level
of education for over a third of participants (13/37, 35%) was
a high school equivalent.

User Engagement
At least half of the participants engaged in tracking their
behaviors in each study week, as measured by a complete IVR
call or SMS text message (Figure 2). The median engagement
rate was 77% (IQR 6.3 to 100) across all study weeks. A fifth
of participants (10/48, 21%) did not track any of their behaviors,
and 27% (13/48) completed all tracking weeks. Nearly half
(23/48, 48%) of the participants were considered high engagers
(based on a median split), tracking their behaviors for at least
80% (19/24) of study weeks. The median number of prompts
required to get participants to complete 1 tracking week (either
through IVR or SMS text messages) was 3.3 (IQR 2.6 to 4.9).
Most of the tracking was completed via SMS text messages
(87%) than with IVR. The average duration in minutes for those
who did complete IVR calls was 0.5 (SD 0.9).

Among the included participants, 40% (19/48) completed the
post intervention satisfaction survey. Those with complete
surveys completed more weeks of tracking, 21.3 (SD 3.8) versus
9.9 (SD 10.2) with P<.001, and were more likely to be high
engagers (P=.005). All respondents (19/19, 100%) felt it was
easy to understand their 4 Track goals, among whom 89%
(16/18) felt confident they could follow them and 89% (17/19)
felt they were what they needed to work on to lose weight. Most
(16/19, 84%) liked being able to choose each week whether
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they responded to tracking requests via SMS text messages or
IVR. A few felt the weekly automated calls (5/19, 26%) and
texts (2/19, 11%) were difficult to understand, but most (16/19,
84%) felt the feedback received on them was helpful. About a

quarter of the respondents (5/19, 26%) found getting started in
Track was hard. Of those receiving SMS text messages (10/19,
53%), most reported the number of texts was just enough.
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Table 1. Baseline characteristics of parents or guardians participating in a digital weight loss intervention.

ValueCharacteristics at enrollment

Parent or guardian characteristics

Race or ethnicity (N=41), n (%)

21 (51)Non-Hispanic black

5 (12)Hispanic

11 (27)Non-Hispanic white

2 (5)Other

2 (5)Declined

39.4 (7.9)Age (N=42), mean (SD)

Gender (N=42), n (%)

35 (83)Female

Relation to the child (N=41), n (%)

34 (83)Mother

6 (15)Father

1 (2)Grandmother

33 (81)Employed (N=41), n (%)

Income level (N=38), n (%)

10 (26)<US $25,000

13 (34)US $25,000-34,999

15 (40)≥ US $35,000

Education (N=37), n (%)

13 (35)High School equivalent

9 (24)Tech or community college

15 (41)College degree or more

21 (51)Married (N=41), n (%)

4.2 (1.3)Household size (N=42), mean (SD)

36.5 (8.0)BMIa (N=48), mean (SD)

Child characteristics

Race or ethnicity (N=48), n (%)

25 (52)Non-Hispanic black

6 (13)Hispanic

9 (19)Non-Hispanic white

1 (2)Pacific Islander

5 (10)Other

2 (4)Declined

10.0 (3.4)Age (N=48), mean (SD)

Gender (N=48), n (%)

27 (56)Female

29.8 (7.9)BMI (N=48), mean (SD)

aBMI: body mass index.
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Figure 2. Proportion of participants with a complete tracking week as measured by a completed IVR call or SMS text message, by study week (N=48).
IVR: interactive voice response; SMS: short message service.

Predictors of User Engagement
The percent of tracking weeks completed was positively
associated with education and income (P=.01 and P<.001,
respectively; Figures 3 and 4). Income and parent race or
ethnicity were associated with level of engagement. Participants
with incomes >US $35,000 per year were 4 times as likely to
be high engagers (ie, completed >80% of tracking weeks)
compared with those with incomes <US $25,000 (RR 4.0; 95%

CI 1.1-14.4; P=.03); this relationship was attenuated after
controlling for parent race or ethnicity, though remaining
significant (RR 3.5; 95% CI 1.1-11.4; P=.04). Non-Hispanic
White individuals were twice as likely to be high engagers (RR
2.1; 95% CI 1.2-4.0; P=.02) compared with non-Hispanic black
individuals, though this relationship was not significant when
controlling for income (RR 1.5; 95% CI 0.8-2.6; P=.19). As
child age increased, participants were less likely to be high
engagers (RR 0.9; 95% CI 0.8-1.0; P=.04).

Figure 3. Proportion of participants with a complete tracking week as measured by a completed IVR call or SMS text messages, by study week and
income level (N=38).
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Figure 4. Proportion of participants with a complete tracking week as measured by a completed IVR call or SMS text message by study week and
education level (N=37).

Weight Change
At the 6-month intervention completion point, weight was
recorded from 54% (26/48) of the participants. Of those, 81%
(21/26) were self-reported. There were no significant
sociodemographic differences among those with a self-reported
weight versus those who were missing weight measurements
at 6 months. Those who reported weight at 6 months tracked
significantly more weeks than those who did not report weight,
17.3 (SD 8.7) versus 11.0 (SD 10.4), P=.03; however, they were

not more likely to be high engagers (P=.14). Of the 26
participants with complete pre and post intervention weight
data, there was significant median weight loss of 2.44 kg (IQR
−6.5 to 1.0; P=.01; Figure 5). Many (18/26, 69%) had a net
weight loss, whereas few (7/26, 27%) had a net weight gain.
There was no difference in weight change among high and low
engagers. We conducted a sensitivity analysis to exclude those
with self-reported weight loss of >40 kg (N=2); the results
remained significant with a median weight loss of 1.3 kg (IQR
−6.0 to 1.3; P=.04).

Figure 5. Change in weight among participants with complete pre and post weight data participating in a digital behavioral weight loss intervention
(N=26).
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Discussion

Principal Findings
These findings suggest that we can feasibly recruit and engage
parents or guardians who are attending a pediatric weight
management program for their child with obesity in a digital
weight loss intervention. Almost half of the participants (23/48,
48%) were high engagers, tracking behaviors for 80% (19/24)
or more study weeks. What is most notable about this study is
the parent focus. We aimed to recruit a sample of parents who
were interested in obesity treatment for their children, but what
we found is that some parents did not engage in self-monitoring
of behaviors that result in weight loss for themselves, despite
presenting for treatment for their children. We were able to
recruit and engage parents, but we had difficulties retaining
them and asking them to complete study assessments for
evaluation. However, our study did demonstrate favorable
behavioral outcomes. Most of the participants who reported
weight upon study completion experienced weight loss and
found the intervention easy to participate in with accurate goals
and helpful feedback. Although this study was not designed to
establish efficacy, it is promising that among this group of
participants with relatively high engagement, there was
significant weight loss.

The results from the Families on Track study are similar to what
we found in the Shape Plan trial, which aimed to test the
feasibility of delivering daily SMS text messages tracking
behavioral goals [41]. In that study, we found that 85% tracked
at least 2 days per week and the average weight loss was around
2 kg after 6 months [29]. Finding similar feasibility and weight
loss findings suggest that a standalone approach to weight loss
that focuses primarily on tracking behavioral goals through
mobile technologies can be effective for parents of children
presenting for obesity treatment or other adult populations.

Our findings are comparable to reported engagement outcomes
from other similar behavioral interventions using SMS text
messaging or other digital health modalities. Among breast
cancer survivors who were overweight and participated in a
10-week multifaceted mobile health study, engagement with
SMS text messaging was 86% [43]. In a year-long childhood
obesity reduction intervention targeting parents and their
children, 66% of parents were considered high completers for
SMS text message response rates [44]. A unique aspect to the
Track system, which likely contributed to high engagement, is
its ability to provide fully automated, tailored feedback based
on participant behaviors [45]. Many intervention studies have
relied on one-way SMS text messaging delivering less
personalized, more static content. Engagement and effectiveness
can be increased by adding other components, such as the
provision of human support, but requires greater cost and
intensity [46]. That greater cost and intensity may not be feasible
to deliver to parents with children presenting for obesity
treatment.

Studies show that mobile phones can be an effective tool in
weight loss interventions, given the increased ease in
self-monitoring behaviors compared with using typical paper
logs [47]. Participant engagement in Families on Track was

largely completed via SMS text messages than with IVR, which
was contrary to similar studies in which IVR was the preferred
modality [48]. Parents might find it easier to engage in SMS
text messages given they can respond at a time that suits them
and are provided visual feedback, which they can retain and
refer to.

Involving parents in weight-related behavior change
interventions has demonstrated effectiveness in reducing child
overweight or obesity [18-20]. However, the best way to support
parents of children with obesity is not well known. Few pediatric
weight management clinics or organizations have the resources
to provide a parent-only approach in addition to childhood
obesity treatment. Most pediatric weight management clinics
are not well equipped to care for adult health. Additionally,
parents are not uniformly engaged in their own weight
management when they bring their child to weight management
programs, making it difficult to determine the most generalizable
way to engage parents. Future studies are needed to determine
the best way to engage parents of children with obesity in a way
that meets various levels of motivation without high burden.
Targeting parents based on characteristics associated with higher
levels of engagement and feasibility may be the best approach.
We found that parents of older children were less likely to be
highly engaged, meaning effective treatment strategies can vary
by the age of the child. Family-based interventions may be more
effective for parents of older adolescents because these children
are more autonomous and make many of their own decisions
regarding food choice. They are also able to help when it comes
to cooking and meal planning.

Our study was not immune to the disparities or inequalities in
engagement seen in other digital health interventions [33,48].
Although overall participants were of lower socioeconomic
status, parents or guardians with higher levels of education and
income demonstrated higher engagement. This speaks to the
importance of designing digital weight loss interventions that
are adapted to the needs and habits of various social groups,
particularly those most vulnerable and at risk for obesity. Studies
show that it is possible to reach and engage more
socioeconomically disadvantaged populations with a lower
intensity digital health intervention [49], but more work needs
to be done to ensure a broader reach and consistent engagement
concurrent with positive behavioral outcomes.

Limitations
Limitations to our feasibility study include a small sample size
and lack of a control group. We felt it would be difficult to
withhold treatment from parents who are already presenting for
their child’s treatment. An additional limitation is that parents
or guardians that attend tertiary care clinics for their children
may have different motivations, especially given they are
presenting for their children and not themselves. Future studies
are needed to assess true generalizability among parents within
the general population and also within primary care clinics.
Although the results of this study show promise having achieved
high engagement, more research is needed to assess behavioral
changes as a result of engagement in this population. A large
limitation is that our weight change and qualitative user
engagement data are not complete given the lack of returning
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clinic visits. We also collected postintervention weight primarily
through self-report. As mentioned earlier, we provided this
option because it was difficult to have participants return for
assessment visits. This is likely because of the way the Healthy
Lifestyle program is structured—children do not present for
treatment often after the initial treatment is provided in the first
month. It may be that parents were not interested in attending
if their children were not attending for their own treatment. As
a result, it is possible our results are biased toward a larger
effect. However, previous evidence does suggest that

self-reported weights provide a reasonably accurate
measurement among adults [50].

Conclusion
In this feasibility study, we demonstrate that it is possible to
engage parents or guardians of children with obesity in a digital
weight loss intervention aimed at reducing parent weight. The
digital intervention engaged a population of parents who are
hard to reach through in-person visits and shows promise for
reaching and engaging parents in future family-based obesity
treatment interventions, an important aspect of intervention
fidelity.
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