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Abstract
Background: Little is known about factors that affect a family’s ability to engage in pediatric weight management clinics

(PWMCs). We aimed at comparing child and family characteristics of patients referred to a PWMC by participants’ attendance at
orientation, attendance at intake, or completing the program.

Methods: We performed a retrospective study of patients ages 2–18 years referred to a PWMC between 2014 and 2017. We
extracted data from electronic medical records and clinic databases, including age, sex, race/ethnicity, language, referral year,
address, and insurance. We performed t-tests and chi-square tests to examine the association of engagement outcomes with
covariates. We used separate multivariate logistic regression models to assess the predictors of engagement outcomes, including
significant covariates from bivariate analyses.

Results: Participants (N = 2020 referred) had a mean age of 11.5 – 3.5 years; 72% had Medicaid, and 34% lived in city limits.
Participants were 39% white, 30% black, and 27% Hispanic. Of those referred, 41% attended orientation, 14% attended intake, and
9% completed. Significant predictors of attending orientation were age [odds ratio (OR): 0.93, 95% confidence interval (CI): 0.91–
0.96], male sex (OR: 0.74, 95% CI: 0.60–0.91), Hispanic ethnicity (OR: 1.69, 95% CI: 1.26–2.26), living in city limits (OR: 1.39,
95% CI: 1.11–1.75), and Medicaid (OR: 0.77, 95% CI: 0.60–0.98). Significant predictors of attending intake were age (OR: 0.93,
95% CI: 0.90–0.96), Medicaid (OR: 0.61, 95% CI: 0.46–0.81), and 2017 referral year (OR: 0.21, 95% CI: 0.12–0.35). Hispanic
ethnicity was associated with twice the odds of completion (OR: 2.07, 95% CI: 1.10–3.91).

Conclusions: Child and family characteristics more strongly predicted initial engagement with a PWMC than completion. Future
research should examine how targeting these predictors (e.g., referring at younger age) can improve PWMC engagement.
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Introduction

R
ates of obesity among children and adolescents
remain high in the United States, and the preva-
lence of severe obesity continues to increase.1 For

children with obesity, the American Academy of Pediatrics
recommends that the first stage of treatment, Prevention
Plus, focuses on healthy lifestyle activities and is typically
delivered by the child’s primary care provider (PCP).2 The
second stage, structured weight management, often in-
volves additional support for counseling and goal-setting
beyond the PCP, and the third stage, comprehensive mul-
tidisciplinary intervention, recommends referral by the
PCP to a pediatric weight management clinic (PWMC).
PWMCs use a multidisciplinary team, individualized goal

setting, and a medium- to high-intensity structured program
involving both the child and their family.

Nobles et al. have proposed an ‘‘engagement pathway’’
in which the time after referral to a PWMC is followed by
an enrollment stage, in which families either initiate par-
ticipation in the program or do not.3 Families who are
‘‘intenders’’ want to initiate treatment, and some may not
actually enroll due to external factors such as cost, trans-
portation, or health problems. Families are ‘‘initiators’’ if
they successfully act on their intention to begin treatment.
The enrollment stage is followed by the intervention and
maintenance stages, in which families can either attend and
adhere, or drop out. It is considered attrition if participants
drop out and remain disengaged from the program, or
participants can re-engage with the program during this
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stage. Much research has been done examining predictors
of attrition in families enrolled in a PWMC. Demographics
associated with increased attrition from PWMC include
male sex, African American race, Medicaid insurance, and
increased age.4–7 However, little is known about the pre-
dictors of treatment initiation in a PWMC. Therefore, we
aimed at describing child and family characteristics of the
patients referred to our institution’s PWMC based on
whether participants attended a program orientation, at-
tended an intake visit, and completed the program.

Methods

Study Overview
We performed a retrospective chart review of 2020 pa-

tients ages 2–18 years old referred to our institution’s
PWMC, Brenner FIT�, between January 1, 2014 and July
31, 2017. This time frame was chosen, as these were the
dates in which our program utilized a paper referral form
that was sent from the referring providers to Brenner FIT.
Data extraction was performed in November 2018. Patients
are referred to Brenner FIT most often from their PCPs, but
may be referred by any community provider. Referrals
may be faxed or sent through our electronic medical record
(EMR). Once patients are referred, their information is
collected in a clinical database. Two attempts are made by
Brenner FIT in the family’s preferred language to contact
the family by phone to schedule an orientation; a voicemail
is left if they do not answer. If unable to reach the family
after two attempts, a letter is mailed asking them to call and
schedule the orientation. This study was approved by the
Institutional Review Board at Wake Forest School of
Medicine. Informed consent and assent were waived, as
this was a retrospective study.

Brenner FIT (Families in Training)
Brenner FIT is an interdisciplinary, family-centered,

pediatric weight management program in Northwest North
Carolina, and it is a part of Brenner Children’s Hospital
and Wake Forest Baptist Medical Center. Throughout the
program, families meet regularly with a pediatrician,
family counselor, dietitian, physical therapist, and exercise
specialist. The treatment team uses motivational inter-
viewing to assist families in identifying unhealthy habits
and setting realistic goals for changing behaviors. Partici-
pants who live farther away can chose to complete visits in
person with the team at our clinic in Winston-Salem, NC or
to participate in the telemedicine program, in which most
visits are performed at one of the 10 telemedicine sites
throughout Western NC. In addition, families who speak
Spanish are placed on a treatment team with primarily
Spanish-speaking providers. Further details of the Brenner
FIT program have been previously described.8,9

Children ages 2–18 years are referred and seen if they
have obesity (have a BMI ‡95th percentile for age and sex)
and have one or more obesity-related medical comorbid-
ities or have a BMI ‡99th percentile. After attending a

group orientation, patients are scheduled for an individual
intake appointment with the team. Families participate in
visits with their treatment team every 3–4 weeks over the
next 6 months (six treatment visits), and they then attend a
medical review visit with the physician to assess treatment
progress. Patients who attend the 6-month review visit are
considered to have completed the program, although some
families elect to continue team visits for another 6 months
or longer (Fig. 1).

Figure 1. Brenner FIT engagement pathway.

Table 1. Participant Characteristics
at Time of Referral by Primary Care
Provider and at Brenner FIT Intake Visit

Variable n (%)

Characteristics at referral

Age (years), mean (SD) 11.5 (3.5)

Male sex 781 (45.9)

Race/ethnicity

White 657 (39.1)

Black 496 (29.5)

Hispanic 452 (26.9)

Other 75 (4.5)

Primary language

English 1276 (75.0)

Spanish 412 (24.2)

Referral year

2014 534 (26.4)

2015 555 (27.5)

2016 647 (32.0)

2017 284 (14.1)

Lives in city limits 746 (34.1)

Medicaid insurance 1106 (72.4)

Characteristics at intake

Telemedicine participation 74 (18.8)

BMI: % of 95th percentile, mean (SD) 143.6 (86.5)

SD, standard deviation.
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Data Extraction
Data were extracted from both the program database

and the EMR. Data extracted from the program database
included child’s age, sex, race, ethnicity, primary lan-
guage, insurance status, date of referral, date of orienta-
tion attendance, date of intake visit, and date of 6-month
medical review visit (as applicable). Data extracted from
the EMR included child’s visit dates, height, and weight.
Of note, EMR data were not available on all participants
referred to the program and were only used in this
analysis for participants who completed an intake visit.
Anthropometrics (extracted from the EMR) and partici-
pation in the telemedicine program (extracted from the
program database) were only available for participants
who attended intake.

Statistical Analysis
Intake height and weight were used to calculate BMI,

and then BMI percentiles and percent of the 95th per-
centile were calculated by using the CDC SAS program to
generate sex- and age-specific percentiles. We used t-tests
and chi-square tests to examine the association of en-
gagement outcomes (attending orientation, intake, and

6-month medical review visits) with covariates. We used
separate multivariate logistic regression models to assess
the predictors of whether referred patients attended an
orientation, intake, or 6-month review visits, adjusting for
significant covariates from bivariate analyses. Of note,
the covariates of participation the telemedicine program
and percent of the 95th BMI percentile were only in-
cluded in the models for 6-month review visits, as this
information was only available for those who completed
an intake visit. We also used separate multivariate logistic
regression models to assess whether the time to orienta-
tion and intake were associated with the odds of attending
subsequent visits, adjusting for the same covariates as
described earlier. Analyses were performed by using
Stata v14.

Results
Of the 2020 patients referred to Brenner FIT between

January 1, 2014 and July 31, 2017, 821 patients attended an
orientation visit, 286 attended an intake visit, and 172
completed a 6-month medical review visit. The number of
referrals increased with each subsequent year. Referred

Table 2. Logistic Regression Results Reporting Predictors of Attendance at Orientation,
Attendance at Intake Visit, and Completion of the Program, Including Child and Family
Characteristics

Variable
Model 1: Attending

orientation, OR (95% CI)
Model 2: Attending
intake, OR (95% CI)

Model 3: Completing
program, OR (95% CI)

Age (years) 0.93 (0.91–0.96)*** 0.93 (0.90–0.96)* 0.97 (0.90–1.04)

Male sex 0.74 (0.60–0.91)** 0.79 (0.62–1.00) 0.82 (0.52–1.29)

Race/ethnicity

White Ref. Ref. Ref.

Black 0.87 (0.66–1.15) 1.12 (0.82–1.53) 1.01 (0.56–1.80)

Hispanic 1.69 (1.26–2.26)*** 1.05 (0.75–1.48) 2.07 (1.10–3.91)*

Other 1.19 (0.68–2.07) 1.20 (0.63–2.27) 1.66 (0.54–3.91)

Referral year

2014 Ref Ref Ref

2015 0.97 (0.74–1.28) 0.92 (0.68–1.24) 0.88 (0.52–1.51)

2016 1.14 (0.86–1.50) 0.87 (0.64 – 1.18) 0.80 (0.46–1.39)

2017 0.75 (0.53–1.05) 0.21 (0.12–0.35)*** 0.34 (0.09–0.1.28)

Lives in city limits 1.39 (1.11–1.75)** 1.05 (0.80–1.36) 1.11 (0.67–1.87)

Medicaid 0.77 (0.60–0.98)* 0.61 (0.46–0.81)** 0.81 (0.49–1.35)

Telemedicine — — 0.80 (0.42–1.54)

BMI: % of the 95th percentile — — 0.99 (0.98–1.01)

*Denotes p < 0.05, **p < 0.01, ***p < 0.001. Bold indicates statistically significant results.

CI, confidence interval; OR, odds ratio.
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children were a mean of 11.5 years old (standard deviation
3.5) and were 39% non-Hispanic white, 30% non-Hispanic
black, and 27% Hispanic. Most were Medicaid insured
(72%), had a parent who spoke English as their primary
language (75%), and lived outside of the Winston–Salem
city limits (66%). Of those who attended intake, a minority
of families (19%) participated in the telemedicine program
(Table 1).

Families were less likely to attend an orientation if the
child was older [odds ratio (OR): 0.93, 95% confidence
interval (CI): 0.91–0.96), male (OR: 0.74, 95% CI: 0.60–
0.91), and Medicaid insured (OR: 0.77, 95% CI: 0.60–
0.98). Families were more likely to attend orientation if
the child was Hispanic (OR: 1.69, 95% CI: 1.26–2.26)
and if the family lived within city limits (OR: 1.39, 95%
CI: 1.11–1.75). Similar results were seen for correlates
of attending intake visits (Table 2), except that referral
year of 2017 was also significantly associated (OR: 0.21,
95% CI: 0.12–0.35) and male sex, Hispanic ethnicity,
and living in the city limits were not significantly asso-
ciated. Hispanic ethnicity was associated with twice the
odds of completing the 6-month medical review visit
(Table 2).

Increased time (each additional month) between referral
and the family attending orientation was associated with
decreased odds of attending an intake visit (OR: 0.90, 95%
CI: 0.89–0.92). Increased time between referral and the
family attending intake predicted decreased odds of at-
tending a 6-month medical review visit (OR: 0.93, 95% CI:
0.88–0.98), but the time between referral and orientation
was no longer a significant predictor (Table 3).

Discussion
Child and family characteristics more strongly pre-

dicted the family’s initiation of engagement with the
PWMC than completion of the program. Families were
less likely to attend orientation and intake if the child
was older, male, and Medicaid insured. Hispanic fami-
lies were more likely to attend orientation and to com-
plete the program. In our program, native-Spanish
speaking team members work with those families, not
relying on interpreters, which we believe improves re-
tention. Almost all Hispanic families (*92%) chose to
participate in the program in-person (compared with
80% of non-Hispanic white families and 76% of non-
Hispanic black families).

Three studies have examined predictors of initial at-
tendance in obesity treatment,10 two of these examining
community-based obesity treatment programs11,12 and
one a pilot study of a randomized controlled trial.13 These
studies all found that boys were less likely to enroll than
girls. In our program, male children were also less likely
to attend orientation and intake; however, the attrition
literature is less clear on this factor.14 Our finding that
older children and children who received Medicaid in-
surance were less likely to engage in care at PWMC is

consistent with most literature in attrition from PWMC.14

It is possible that older children have other commitments
(sports, school activities, jobs, etc.) that make engage-
ment difficult, or may hold perceptions of stigma about
PWMC that make participation unappealing to the child.
Adolescent autonomy likely contributes to this lack of
engagement, as their participation in treatment is of
greater importance compared with younger children.
Families with children on Medicaid insurance may have
difficulties getting to appointments due to working hours,
inability to take time off, or transportation difficulties that
make engagement challenging. Our finding that Hispanic
families were more likely to engage with and complete
participation in the PWMC is also consistent with attri-
tion literature demonstrating that Hispanic parents and

Table 3. Logistic Regression Results
Reporting Predictors of Attendance
at Intake Visit and Completion
of the Program, Including Child
and Family Characteristics
and Time after Referral

Variable

Model 1:
Intake,

OR (95% CI)

Model 2:
Complete,

OR (95% CI)

Referral to
orientation
time (months)

0.90 (0.89–0.92)*** 1.01 (0.98–1.03)

Referral to intake
time (months)

— 0.93 (0.88–0.98)**

Age (years) 0.96 (0.91–0.99)* 0.95 (0.89–1.03)

Male sex 0.96 (0.72–1.29) 0.80 (0.50–1.26)

Race/ethnicity

White Ref Ref

Black 1.46 (0.98–2.15) 1.08 (0.59–1.96)

Hispanic 0.79 (0.52–1.18) 2.74 (1.40–5.38)**

Other 1.27 (0.57–2.85) 1.64 (0.53–5.09)

Referral year

2014 Ref Ref

2015 0.85 (0.58–1.22) 0.83 (0.48–1.44)

2016 0.64 (0.44–0.94)* 0.70 (0.40–1.25)

2017 0.15 (0.08–0.26)*** 0.28 (0.07–2.05)

Lives in city limits 0.80 (0.58–1.09) 1.12 (0.66–1.89)

Medicaid 0.61 (0.43–0.86)** 0.83 (0.50–1.39)

Telemedicine — 0.81 (0.42–1.58)

BMI: % of the
95th percentile

— 0.99 (0.98–1.01)

*Denotes p < 0.05, **p < 0.01, ***p < 0.001. Bold indicates statistically

significant results.
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parents who spoke Spanish were more likely to complete
recommended treatment.15 Similarly, the use of tele-
medicine programs has been associated with decreased
attrition from PWMC as well.8,16

Although strengthened by our large sample size, diverse
patient population, and inclusion of patients who were
referred but never seen by a PWMC, our study does have
limitations. All data are from referrals to a single tertiary
care pediatric weight management program and may not be
applicable to all programs. Though more than a year
elapsed between when the last referrals were placed for our
inclusion criteria and the time of data extraction, yet pa-
tients referred in 2017 had less time to engage with the
weight management program compared with previous
years, which may explain why these patients were less
likely to attend orientation or intake. In addition, because
we relied on information from the EMR and referral form,
other important contributors to engagement and attrition
were not examined, such as scheduling,17 transportation
barriers,17 parent mental health,18 family conflict,19 and
family feeding practices.19 Future qualitative work should
focus on evaluating barriers and facilitators to engagement
among patients referred to PWMC. Finally, we defined
engagement in the program by attendance at a visit, but
true engagement in a program is more complex and future
work should examine the degree of involvement in the
program after attendance.3

Based on our findings, providers should consider re-
ferring younger children when appropriate, as these
families were more likely to engage. PWMCs should also
consider outreach opportunities and introduction of tele-
medicine options for orientation for families living out-
side of city limits, as these families were less likely to
establish engagement with the program. PWMCs that can
expedite time between referral and intake may improve
likelihood of maintaining longer engagement with fami-
lies, as this was associated with increasing the odds of
completing the 6-month review. Child and family char-
acteristics were more strongly predictive of initial en-
gagement in our PWMC (orientation and intake) than
completion of the program, which may be due to the
personalized and family-centered nature of the program.
Providers making referrals to PWMC should be aware of
risk factors for families not engaging in the program and
should be proactive about helping families address bar-
riers to participation.
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