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ABSTRACT
Background: Appointment failure is a major barrier to the
delivery of pediatric weight management treatment. The
purpose of this pilot study was to compare appointment
follow-through data and associated variables (appointment
wait time and distance to travel to clinic) across two weight
management service delivery models within the same
health system. Changes in weight and BMI z-score were
also calculated and compared across each setting.
Method: A quasi-experimental, matched comparison
design was used to compare appointment follow-through,
initial appointment wait time, distance to travel to clinic,
and changes in weight and BMI z-score across the two
treatment settings. Demographic, anthropometric, and
appointment data were collected over a six-month interval.
Data were obtained through retrospective chart review
using the institutional electronic health record (EHR)
scheduling report function through Epic Systems software
(Epic, Verona, WI).
Results:Participants (N=30), ages 5 through 18 were
scheduled in two pediatric weight management clinics.

Introduction
Enterococci Childhood overweight and obesity is a significant
and pervasive problem among the pediatric population across
the United States. The American Academy of Pediatrics and
the American Medical Association estimate one third of all
children are considered overweight or obese [1,2]. Increases
in childhood obesity and overweight over the last several
decades can be attributed to poor dietary habits among
children and families, along with increases in sedentary
activity (i.e., engagement in screen time) [2]. Potential longterm consequences of childhood overweight include increased
risk for cardiovascular disease, diabetes, and obesity in
adulthood [3,4]. In addition, obesity and overweight in
childhood is associated with increased reports of depression
and anxiety, particularly among teens [5,6]. Fortunately, wellresearched and effective weight management strategies exist
to help children and families achieve healthy weight. A recent
meta-analysis found comprehensive, family lifestyle
behavioral interventions that address dietary factors, physical

Independent sample t-tests were performed to examine
mean differences in appointment follow-through, waittime, and distance travelled across each clinic (n=15).
Significantly fewer appointment failures (no shows and
cancellations combined) were documented within the
primary care setting. Additionally, patients waited
significantly less time for their initial appointment and
travelled a significantly shorter distance to clinic. No
significant differences were found in appointment
completion and weight metrics across the two clinics.
Conclusion: Limitations of this study include a small
sample size and lack of randomization between groups.
Further research is needed to measure the impact of
integrated models of care on pediatric obesity treatment.
Keywords: Appointment follow-through; pediatric obesity;
Integrated behavioral health; Primary care; Psychology.
Abbreviations: EHR: Electronic Health Record; BMI:
Body Mass Index.

activity, and behavior of the entire family have the greatest
impact on childhood obesity [7-10].

Attrition and follow-through
A major barrier to the effective delivery of pediatric weight
management is lack of appointment follow-through. It has
been reported that close to one third of patients do not show to
their initial appointment [11]. Program attrition rates as high
as 83% have been estimated among patients who initiate
treatment, with the highest dropout occurring among lowincome populations [12]. Scheduling problems, logistical
concerns (i.e., distance to travel to clinic and parking), and
discrepant patient expectations on the focus and duration of
treatment are common barriers identified by parents and
patients [11,13,14]. Interestingly, despite discontinuation of
treatment, few families (<7%) reported the primary reason for
discontinuing treatment was because they no longer required
help or support with their weight loss efforts [14]. This
suggests despite the continuing need for treatment, patients
and families are disengaging from treatment prematurely.
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Weight management in primary care
Most patients receive weight management counseling through
their primary care provider [15]. This is conducted either in
the context of routine health maintenance exam or through
referrals to onsite dietitians or nutrition specialists [15-18].
Although primary care physicians will regularly engage in
some degree of weight management counseling, most feel
they do not have the time nor the skills to make meaningful
treatment gains among patients with overweight and obesity
[15]. Recently there has been a growing emphasis on the
provision of integrated behavioral health services within
pediatric primary care. Such integrated models increase
access to mental healthcare, result in positive patient mental
health outcomes, and increase pediatrician satisfaction [19].
Integrated primary care also saves the pediatrician time and
removes the burden of providing behavioral health services in
the context of medical appointments [20-22]. Given the
prevalence of pediatric obesity in primary care and the recent
movement toward integrated healthcare delivery, an integrated
primary care service delivery model appears to be well-suited
for pediatric weight management. Weight management
delivered in the context of primary care could address some of
the logistical barriers identified by patients, including travel
time, transportation, and parking [12,17]. It appears that no
published studies have examined the use of this model
specifically in treating pediatric obesity.
The purpose of the following pilot study was to compare
appointment follow-through data and associated variables
including appointment wait time and distance to travel to
clinic across two weight management service delivery
models, housed within the same health system. Changes in
weight and BMI z-score were also calculated and compared
across each setting. The service delivery models included a
multidisciplinary outpatient model (hospital setting) and a colocated integrated primary care model (multidisciplinary
model delivered in primary care setting). The two settings
implemented the same treatment approach, delivered by the
same two psychology providers. It is hypothesized that the
primary care setting would provide better access to care and
thereby increase appointment follow-through and shorten
scheduling wait times.

Methods
A quasi-experimental, matched comparison design was used
to compare appointment follow-through, initial appointment
wait time, distance to travel to clinic, and changes in weight
and BMI z-score across the two treatment settings.
Demographic, anthropometric, and appointment data were
collected over a six-month interval. Data were obtained
through retrospective chart review using the institutional
electronic health record (EHR) scheduling report function
through Epic Systems software (Epic, Verona, WI).

Participants and setting
Participants included regularly scheduled patients who were
referred to one of two pediatric weight management clinics

within a Mid-Western medical system. Half the patients were
seen in within an affiliated primary care clinic housed off-site
from the medical campus. The remaining participants were
seen in the hospital outpatient clinic that was located on the
main hospital campus. Across both settings, participants were
connected to the program by a referring provider (typically a
primary care physician or specialty provider) and were
assigned one of two clinicians based on provider availability.
To obtain the final sample of participants, the total number of
participants seen within a six-month period across the primary
care setting was matched to the sample of participants in the
hospital outpatient setting. Participants were matched on age,
gender, and initial BMI z-score. A total of 30 participants
were included, with 15 in each group.

Study variables
The independent variable examined in this study was
treatment setting. The type of treatment provided was the
same across each setting. Both programs offered
individualized family-based behavioral weight management
services with psychology and nutrition appointments available
each visit. Services were provided by two psychologists and
two registered dietitians. Both psychologists saw patients
across both settings, however registered dietitians were
specific to each clinic. Patients in the primary care sample
were typically referred by their primary care provider, who
was housed within the clinic they were to also receive weight
management treatment. Referring providers in the primary
care setting could access all patient records and view progress
notes readily. They could engage in face-to-face consultation
regarding patient care when providers were present in the
primary care clinic and could communicate easily through the
EHR provider messaging system. The hospital sample
included referrals from within and outside the medical system,
by both specialists and primary care providers. If patients
were referred from outside health systems, records were not
easily accessible by the referring provider and releases were
required to communicate directly with outside providers
regarding patient care. Logistically, the primary care setting
was more easily accessible and had free parking that was
readily available. The hospital outpatient clinic was located in
an urban center, where patients paid a fee to park and spaces
were sometimes limited.
Appointment follow-through: Data on appointment followthrough were extracted using scheduling reports generated by
the institutional electronic charting system. The number of
appointment failures (number of patient no-shows and
cancellations combined), no-shows, cancellations, and
completed appointments were calculated for each patient over
a six-month period. Completed appointments were the
number of appointments scheduled and attended.
Cancellations were considered any appointment in which the
patient attempted to contact the clinic any time prior to the
appointment time. A no-show was recorded if a call was never
made to cancel the appointment. Appointment failures were a
combination of cancelations and no-shows initiated by the
patient.
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Wait time: Data on wait time was also extracted using the
same scheduling report generated for examining appointment
follow-through. Information was provided in the report on the
date in which the appointment was initially made (when the
patient called or was called to schedule) and the date of the
initial appointment. The duration was presented in days
between the time the appointment was made and when the
first opening was available.
Distance to travel: Distance to travel to each clinic was
estimated using the most up to date zip code documented in
each patient’s medical record. Online software was then used
to calculate the estimated distance from the patient’s home zip
code to the zip code of each respective clinic location (zipcodes.com). Distance was reported in terms driving miles.
Weight and BMI z-score change: For each patient their
weight, height, BMI, and BMI z-score were calculated at their
first intake appointment. As a standard of care, weight and
height measurements are taken at each subsequent
appointment. Weight and BMI z-score change was calculated
for each patient by subtracting their initial measurements by
their final appointment measurement that fell within the sixmonth study period. Weight and BMI z-score changes were
then compared across settings.

Procedure
Approval by institutional ethics review board was obtained
prior to data collection efforts associated with this study. A
six-month study period was selected and demographic data
was extracted from the medical record upon each patient’s
initial visit. At the end of the study period, participants were
matched based on key demographic variables and a report was

generated using the institutional electronic medical record
system, which allowed for examination of the above study
variables. Cancellations made in error or cancellations by
providers were excluded in final appointment count.

Analysis
Prior to running analyses, groups were matched using
statistical software (IBM SPSS statistics 24) on key
demographic variables. These variables included gender, age,
and initial BMI z-score. Once groups were defined, remaining
demographic variables (i.e., race, ethnicity, and insurance
type) were statistically compared using a Chi-Square test to
ensure equal groups. Independent sample t-tests were
conducted to compare appointment follow-through data, wait
time, distance to travel, and weight change across the two
groups. Due to the sample size and efforts to match groups on
key variables, a multi-factorial design was not used.

Results
Upon completion of matching procedure, 30 total participants
were included in the final sample, with 15 participants in each
group. Demographics data for the total and group samples are
presented in Table 1. The 15 participants in each group were
compared across unmatched variables, including race,
ethnicity, and insurance type. No significant differences were
found between the two groups. The average age across all
participants was 148.8 months of age and the majority of
patients were female (63.3%). Across the total sample 46.7%
of patients were publicly insured. Most patients were
Caucasian (60%) and non-Hispanic (83.3%).

Table 1: Patient Demographic Variables: Total Sample and Matched Comparison Data.
Total (N= 30)

NHC (n=15)

MH (n=15)

Age (months)

148.8 (43.25)

145.93 (45.77)

151.67 (41.98)

Gender (% females)

63.3%

66.7%

60%

Caucasian

60%

60%

60%

African American

20%

26.7%

13.3%

Asian

6.7%

13.3%

0%

Other

13.3%

0%

26.7%

Non-disclosed

0%

0%

0%

Hispanic

16.7%

6.7%

26.7%

Non-Hispanic

83.3%

93.3%

73.3%

Insurance (% Public Pay)c

46.7%

40%

53.3%

Racea

Ethnicityb

Note: Groups did not differ significantly on unmatched demographic variables abc. Standard deviation of average patient age appears in the parentheses.

Appointment follow through, initial appointment wait time,
and distance traveled to clinic are reported in Table 2. There
was a significant difference between the primary care group
(M=1.00, SD=1.07) and the hospital outpatient group

(M=2.07, SD=1.49) on the number of appointment failures
(no-shows and cancellations) that occurred during the sixmonth study period, t (28)=2.26, p=.03, d=0.83. Average wait
time in days from the scheduling date to initial appointment
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date was significantly less in the primary care group
(M=16.40, SD=7.24) compared to the hospital outpatient
group (M= 83.67, SD=50.03), t (28) = 5.15, p=0.000, d=1.88.
Distance to travel was also significantly less for the patients in
the primary care sample (M=13.24 SD=8.96) compared to the
hospital outpatient group (M=50.9, SD=41.75), t (28) = 3.42,
p=0.006, d=1.25. When no-shows and cancellations were

examined in isolation, no significant differences were found.
Number of total completed appointments were not
significantly different between the two groups. Finally, no
differences were found in the average total weight change in
kilograms between the two groups or in changes in BMI zscore. Weight and BMI Z-SCORE data are presented in Table
3.

Table 2: Appointment Data, Wait time, and Distance to Travel Data Comparisons Across Treatment Settings.
PC (n=15)

HO (n=15)

t

df

d

Completed Appointments

2.8 (3.33)

3.6 (6.80)

0.36

28

0.15

Patient Cancelations

0.80 (1.04)

1.6 (1.72)

1.55

28

0.56

Patient No Show

0.33 (0.62)

.47 (0.52)

0.64

28

0.24

28

0.83

Failed Appointments

1.0 (1.06)

2.07 (1.48)

2.26*

Time to Schedule

16.4 (7.2)

83.67 (50.03)

5.15***

28

1.88

Distance to travel

13.24 (8.96)

50.9 (41.75)

3.42**

28

1.25

Note. N=30. PC= Primary Care group, HO= Hospital Outpatient group. * = p<.05, ** = p<.01, *** = p<.001. Standard deviations appear in parentheses.

Table 3: Comparisons of Weight Change and Z-BMI Changes from Initial Appointment.
PC (n=15)

HO (n=15)

t

df

d

Weight (kg)

-0.09 (1.51)

0.81 (1.63)

1.57

28

0.57

Z-BMI

.00 (.03423)

-0.44 (.255)

1.17

28

0.43

Discussion
This study examined how treatment setting impacts
appointment follow-through, wait time, distance to travel, and
weight outcomes among patients participating in a familybased behavioral weight management program. Scheduling
data, including appointment failure, no-shows, cancellations,
appointment completion, and initial appointment wait time
were extracted using reports generated through electronic
health records (EHR). Patient zip codes were obtained from
the medical record to calculate distance to travel to each
clinic. Changes in weight and BMI z-score were also
calculated over the six-month study period and compared
across the two treatment settings.
Attrition has been a widely studied topic within both the
pediatric weight management literature [11,23] and the
general healthcare literature [24-26]. Studies often focus on
the associated costs of appointment failure including
professional costs, disruption of workflow [23], financial
costs [23-25,27], and ultimately poorer patient outcomes [23].
Factors found to impact appointment attendance include
patient satisfaction [24], clinic type (specialty care versus
primary care) [25], wait time to initial appointment [24-26],
and distance to travel to the appointment [26]. Consistent with
these findings, patients in the primary care sample waited
significantly less time between scheduling and attending their
first appointment and they were required to travel a shorter
distance to the clinic. Additionally, previous research suggests
that primary care settings have been found to have better
appointment follow-through than specialty clinics [25,28].
This has been attributed to the convenience and familiarity of

the primary care environment, along with the established
relationship patients have with primary care providers and the
feeling of membership associated with primary care settings
[25].
The above results are also consistent with previous research
evaluating outcomes of integrated primary care. Integrated
models increase patient follow-through with physician
referrals for behavioral health treatment and increase patient
access to care [19,29]. Integrated behavioral health also
results in improved and more regular collaboration between
behavioral health providers and physicians. Such increased
coordination results in better preventative care, enhancing
patient long-term mental and physical health [30]. Integrated
primary care programs are also more convenient and less
stigmatizing than traditional outpatient services [20].
In the context of weight management service provision,
treatment that is integrated into the primary care setting may
also be advantageous due to the long-term nature of treatment.
It has been found that effective treatment programs typically
range from 15-26 h of direct treatment [11,23,31]. This
diverges however from traditional integrated primary care
treatment models, which recommend more brief and focused
treatment [21]. The benefit of brief treatment warrants further
study in the context of weight management service provision.
Because behaviors related to healthy weight are difficult to
change, short-term treatment may not be appropriate for more
acute cases of overweight and obesity. That being said, the
long-term, ongoing interventions typically provided by
specialty clinics may be more effective when provided within
an environment a patient is likely to visit on a regular basis.
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The increased coordination with medical providers within a
familiar setting could provide additional accountability for the
achievement and maintenance of lifestyle changes and healthy
weight goals.
Additionally, the above findings highlight a possible link
between initial appointment attendance and scheduling wait
time. This is an important finding, particularly as it may relate
to patient motivation. If the length between referral
(discussing with a pediatrician at a well-child visit) and the
actual new patient appointment being scheduled is too long, it
is possible that other things in a patient’s or family’s life get
prioritized, and motivation to pursue treatment decreases over
time. Capturing families when they are most motivated to
engage in weight management efforts is critical. Following a
well-child visit with a trusted medical provider, and likely a
discussion about weight concerns and impact of continued
weight gain on health, families might be most motivated to
make changes and to see a specialist for additional assistance.
However, if a family schedules a new patient appointment in a
weight management clinic, and then has to wait several
months to be seen, it is possible that motivation has lowered
and they do not prioritize keeping the appointment. More
research is needed on the link between motivation to change
and appointment timing. Although motivation was not
measured in this study, the above findings point to an
important area of future study related to the impact of
treatment setting and wait time on patient motivation to
follow-through with referrals to weight management
treatment.
Finally, this study adds to the adherence literature as it
highlights some possible important factors associated with
appointment follow-through among patients and families
referred for weight management treatment. Treatment setting
appears to be an influential variable, which impacted
appointment follow-through in this small pilot sample. It is
possible that decreased wait time to schedule and convenience
of the primary care setting may address important barriers to
treatment, facilitating treatment initiation and maintenance.
Attending the initial appointment is a critical first step in
treatment engagement. If providing treatment within the
primary care setting increases the likelihood patients will
engage in treatment, it could have cascading effects on
continued attendance and engagement in treatment. More
research is needed to examine the relationship between
treatment setting, initial appointment attendance, and
engagement in treatment; however, this pilot study provides
some preliminary data to suggest that treatment within the
primary care setting may have an influence on treatment
engagement among weight management patients and families.

data available through scheduling reports. For example,
reasons for lengthy wait-times for each patient could not be
isolated. Therefore, it is possible that appointment timing was
initiated by patient, rather than clinic variables (e.g., lack of
availability of earlier appointments times). Additionally, the
study time-frame may have impacted investigators ability to
detect changes in weight and BMI. The duration of treatment
differed across patients depending on when they initiated
treatment. Change in weight is typically slow, despite better
use of skills and healthier lifestyle changes [17]. Treatment
effects tend to improve with more intensive and long-term
treatment approaches. Finally, due to the applied nature of this
study, idiosyncratic differences in style and approach to
treatment delivery between providers was not controlled,
particularly with nutrition services. Patients in primary care
received nutrition counseling from a different dietitian than
patients who were in the hospital outpatient group.

Future Research
The above pilot study provides some initial data to support
further research examining the impact of treatment setting and
level of integration on appointment follow-through among
pediatric weight management patients. Further research on the
delivery of pediatric weight management in primary care is
needed to better understand the factors impacting appointment
attendance and patient outcomes. Patient motivation to change
and the impact of initial appointment attendance on future
treatment engagement are important areas of future study.
Additionally, with increased control and randomization, the
specific factors unique to the primary care setting can be more
carefully examined, such as collaboration between providers
and patient perspectives of their own accountability within
different treatment settings. It would also be important to
examine different models of integrated primary care. In the
current study a co-location model of integrated care was
examined; however, more integrated models also exist and
warrant further study among pediatric weight management
patients. Finally, more long-term examinations are likely
needed in order to capture differences in weight outcomes
over time.
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