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Abstract

Background Adolescents with certain health conditions requiring lifestyle management, such as diabetes mellitus, have
higher disordered eating behavior (DEB) risk than the general adolescent population, but DEB is underdiagnosed and can
lead to adverse health consequences. In youth with other conditions requiring lifestyle counseling such as hypertension
(HTN), DEB prevalence and associated risk factors are unknown. We hypothesized that youth with HTN disorders would
have higher DEB prevalence than the general adolescent population, and that obesity, chronic kidney disease (CKD), and
less specialized lifestyle counseling would be associated with higher DEB risk.

Methods Prospective cross-sectional study of youth aged 11-18 years with HTN disorders. We excluded patients with
diabetes mellitus, kidney failure or transplantation, or gastrostomy tube dependence. We collected data via surveys and
electronic health record abstraction. We administered the validated SCOFF DEB screening questionnaire. We compared
DEB prevalence using a one-sample z-test of proportions (p,=0.1) and estimated DEB risk by obesity, CKD, and lifestyle
counseling source using multivariable generalized linear models.

Results Of 74 participants, 59% identified as male, 22% as Black or African American, and 36% as Hispanic or Latino; 58%
had obesity and 26% had CKD. DEB prevalence was 28% (95% CI 18-39%, p <0.001). CKD was associated with higher
DEB prevalence (adjusted RR 2.17, 95% CL 1.09 to 4.32), but obesity and lifestyle counseling source were not.
Conclusions DEB prevalence is higher in youth with HTN disorders and comparable to other conditions requiring lifestyle
counseling. Youth with HTN disorders may benefit from DEB screening.

Keywords Blood pressure - Feeding and eating disorders of childhood - Chronic kidney disease - Lifestyle counseling -
Pediatric obesity
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Scientific Sessions in San Diego, CA, on September 7, 2022. The incidence and prevalence of eating disorders (ED) in

adolescents have increased in recent decades, and ED preva-
lence is now 1-3% in adolescent females [1]. ED can cause
many serious short- and long-term health complications,
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can identify and treat DEB earlier and prevent progression
to ED and the related health complications [4, 5].

Several chronic health conditions are associated with
increased risk of DEB. Type 1 diabetes mellitus has a strong
relationship with developing ED or DEB in youth [6, 7].
Current or prior history of overweight or obesity has been
associated with increased risk of ED, including both binge
ED and restrictive ED [2, 8]. Increased emphasis in health-
care on identifying and addressing modifiable risk factors
such as obesity may inadvertently contribute to the develop-
ment of DEB or ED by placing an undue focus on weight
and diet [5, 9]. There is currently limited data regarding
which risk factors may make individuals more susceptible
to developing DEB in response to counseling focused on
weight loss [10]. Data are also emerging that adults with
chronic conditions that place an emphasis on diet and physi-
cal activity—such as hypertension (HTN) and chronic kid-
ney disease (CKD)—may have a higher DEB prevalence,
although this relationship is incompletely described [10-12].
However, the relationship between HTN, a condition that is
strongly associated with obesity but can be present in isola-
tion, and DEB in pediatric populations has not been pre-
viously studied. In particular, it is unclear if HTN-related
lifestyle counseling such as the DASH diet and avoiding
sedentary behavior is associated with DEB [13]. Identify-
ing risk factors associated with DEB can allow for more
targeted screening, earlier diagnosis, and decreased adverse
outcomes from ED [4].

The purpose of this novel study was to estimate DEB
prevalence in youth with HTN disorders compared to what
is reported in diverse samples of the general adolescent pop-
ulation and investigate whether obesity, CKD, or lifestyle
counseling source are associated with higher DEB risk. We
hypothesized that DEB prevalence would be higher than the
general population with similar demographic characteristics
to ours (estimated at 10%), that obesity and CKD would be
associated with higher DEB risk, and that more specialized
lifestyle counseling would be associated with lower DEB
risk.

Methods
Study design and study population

This was a prospective cross-sectional study whose design
was informed by power and sample size calculations a priori
(see “Statistical analysis” below). Participants were recruited
from the Hypertension and Nephrology Clinics at a tertiary
care children’s hospital from April 5, 2021, to February 9,
2022; these clinics provide care for all patients with HTN
disorders and CKD in the referral region within our health-
care system. Eligible patients were identified by screening
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the electronic health record prior to scheduled clinic visits or
via Translational Data Warehouse queries for International
Classification of Disease, Tenth Revision (ICD-10) codes
for HTN disorders and related terms (I110-11, 112.9, 113.0,
113.10, I15-16, P29.2, R03). Patient recruitment, enroll-
ment, and data collection occurred in person in the clinic or
via telephone to maintain flexibility and ensure the safety of
study staff and participants during the coronavirus disease
2019 pandemic.

Ethical approval

The Institutional Review Board approved the study. We
obtained written informed consent and assent from parents/
legal guardians and participants who were enrolled in per-
son, and verbal consent and assent from those enrolled by
telephone. Contact information for pediatric mental health
services was provided to participants who screened positive
for DEB.

Inclusion and exclusion criteria

Participants all had a diagnosis of a HTN disorder and had
received subspecialty care in the clinics for at least 1 year.
Exclusion criteria were age < 11 years or > 18 years, elec-
tronic health record-documented diagnosis of type 1 or type
2 diabetes mellitus, gastrostomy tube dependence, kidney
failure with dialysis dependence, or kidney transplantation
by ICD-10 codes, as well as inability to speak either English
or Spanish.

Data collection

Demographic and clinical data were collected from a ques-
tionnaire administered to the participant and their parent or
guardian, including self-identified sex, gender, race, ethnic-
ity, insurance status, history of obesity or CKD, and his-
tory of lifestyle counseling received in the last year (any of
nephrologist, nutritionist, and weight management clinic)
(Fig. 1). We collected and reported race and ethnicity for
descriptive purposes only. Participant DEB screening was
conducted using the well-validated SCOFF questionnaire, a
5-question DEB screening survey that has 100% sensitivity
and 88% specificity in adults, and has been validated in gen-
eral pre-adolescent and adolescent populations, as well as
in Spanish (Table 1) [14—-17]. Additional participant clinical
data were collected via electronic health record abstraction
to validate self-reported responses, including age, height,
weight, documentation of obesity or CKD by ICD-10 codes,
blood pressure measurements, and serum creatinine most
proximal to the most recent clinic visit, as well as source
of lifestyle counseling received in the last year. We calcu-
lated blood pressure z-scores and classified blood pressure
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Fig. 1 Demographic question-
naire

Demographics

1. Participant sex (gender at birth): O Male O Female O Other QO Decline to
answer
2. Participant gender (gender the patient identifies with): (O Decline to

answer
3. What race do you identify with?
QO Wwhite O Black or African American O Asian (O American Indian or Alaska Native
(O Native Hawaiian or Other Pacific Islander () Multiracial (O Other
O Unknown () Refused
4. Are you of Hispanic, Latino/Latina, or Spanish Origin ethnicity?

(O NOT Hispanic, Latino/a, or Spanish Origin (O Hispanic, Latino/a, or Spanish Origin

QO Other QO Unknown O Refused
5. Insurance status:
Q Private Insurance () Public Insurance (Medicaid) QO Self Pay
6. Do you have obesity (high weight)?: Y/N
7. Do you have chronic kidney disease (kidney problems)?: Y/N

8. From whom have you received lifestyle counseling in the past year (someone talking to

you about diet and exercise modifications)? Check all that apply:

(O Nephrologist (kidney doctor) O Nutritionist (O Brenner FIT

Table 1 Individual SCOFF scores by disordered eating behavior screen result

Study population Positive DEB screen  Negative DEB

N=174 N=21 (28%) screen

N=53 (72%)

SCOFF score* 1(0,2) 2(2,2) 00, 1)
Do you make yourself sick because you feel uncomfortably full ?* 9 (12%) 7 (33%) 2 (4%)
Do you worry you have lost control over how much you eat?* 23 31%) 15 (71%) 8 (15%)
Have you recently lost> 14 1b (6.3 kg) in a 3-month period? 11 (15%) 6 (29%) 59%)
Do you believe yourself fat when others say you are too thin?* 15 (20%) 11 (52%) 4 (8%)
Would you say that food dominates your life?* 8 (11%) 7 (33%) 1 2%)

N (%) or median (IQR)

*Between-group difference p <0.05 by chi-square test, Fisher exact test, or Wilcoxon rank-sum test

categories per the American Academic of Pediatrics Clini-
cal Practice Guideline [18]. Study data were collected and
managed using a secure Research Electronic Data Capture
tool hosted locally [19, 20].

We defined a positive DEB screen as a SCOFF score
of >2 (i.e., responded “yes” to at least two of five questions)
per validated guidelines [14, 15]. We calculated body mass
index and corresponding age- and sex-specific percentiles
and z-scores per Centers for Disease Control and Preven-
tion criteria. We estimated glomerular filtration rate by the

modified Schwartz equation [21]; the Clinical Laboratory
uses a modified Jaffe assay traceable to isotope dilution
mass spectrometry. For our primary analysis, we defined our
exposures by several different criteria to mitigate misclas-
sification bias and self-report bias. We defined obesity as fol-
lows: (1) self-report; (2) ICD-10 code documented diagnosis
in the electronic health record; or (3) body mass index >95th
percentile for age and sex [22]. To account for discrepancies
among definitions, we defined validated obesity as meet-
ing at least two of the three criteria above in our primary
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Fig.2 Example of the directed
acyclic graph for the association
between obesity and disordered
eating behavior in youth with
hypertension disorders. Green
node with the arrow is the expo-
sure, and blue node with the
vertical bar is the outcome. Blue
nodes are ancestors of the out-
come, red nodes are potentially
confounding factors, and the
light gray node is an unmeas-
ured variable. Green arrows

are causal paths, red arrows

are biasing non-causal paths,
and black arrows are neither
causal nor non-causal paths.
The directed acyclic graph

Chronic Kidney Disease

Race
Ethnicity\
/ AN

Unmet Social Needs

@

Sex

®

Gender

@

Health Insurance

O]

Obesity

informs the minimally sufficient
adjustment set containing insur-
ance status and chronic kidney
disease as variables to include
in the multivariable model to
close the biasing paths. Created
using www.dagitty.net [27]

Lifestyle Counseling

analysis. We defined CKD as follows: (1) self-report; (2)
ICD-10 code documentation in the electronic health record;
or (3) either estimated glomerular filtration rate < 60 ml/
min/1.73 m* or > 60 ml/min/1.73 m? plus evidence of abnor-
mal kidney structure or function per self-report or documen-
tation according to Kidney Disease: Improving Global Out-
comes pediatric criteria [23]. To account for discrepancies
among definitions, we defined validated CKD as meeting the
third criteria above in our primary analysis.

For our secondary analysis, we defined the source of life-
style counseling that participants received on a three-value
ordinal scale (nephrologist vs. nutritionist vs. weight man-
agement clinic) and as measured two ways: (1) self-report
or (2) electronic health record documentation of clinic visits
with the above providers in the last year; all participants
received care from a nephrologist. We defined validated
counseling from a nutritionist or the weight management
clinic by presence of both self-report and documentation.

Statistical analysis

We reported descriptive statistics such as measures of cen-
tral tendency, dispersion, and association including mean
(SD), median (IQR), and frequencies with proportions. We
compared groups with chi-square test, Fisher’s exact test,
two-sample r-test, ANOVA, Wilcoxon rank-sum test, or
Kruskal-Wallis test, as appropriate. Power and sample size
calculations determined a priori estimated that a sample
size of 72 participants would provide over 80% power at
a two-sided alpha of 0.05 for our primary analyses, based
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Disordered Eating Behavior

on the one-sample z-test for binomial proportions (p; =0.3,
Po=0.1) and the Pearson chi-square test for proportion of
difference for the associations of obesity and CKD with
DEB risk (p,=0.15, RR 3.0) [1-3, 24]. The reported preva-
lence estimates from these general adolescent populations
were from diverse backgrounds with respect to age, sex,
race, ethnicity, and obesity, including several with similar
demographic characteristics to that seen in our clinics. Our
secondary analysis estimating DEB risk by lifestyle coun-
seling source was exploratory to inform the study design of
future follow-up studies.

We compared DEB-positive screen prevalence in the
study population to that reported in diverse samples of the
general adolescent population using a one-sample z-test of
proportions (p,=0.1). For our primary and secondary analy-
ses, we developed causal models to relate our variables of
interest a priori, based on our clinical and epidemiologi-
cal knowledge and the literature [25]. We then developed
directed acyclic graphs for each exposure—outcome rela-
tionship to determine potential sources of bias and to close
non-causal, biasing pathways by informing our minimally
sufficient adjustment sets to include in each multivariable
model (Fig. 2) [25, 26]. These included the following: insur-
ance status and validated CKD for the obesity models; no
adjustment set necessary for the CKD models; and validated
obesity and validated CKD for the lifestyle counseling mod-
els. In our causal model, we believed that obesity was best
defined as a potentially confounding factor as opposed to a
modifying factor. We estimated the associations of obesity,
CKD, and lifestyle counseling source with DEB risk using
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I 327 Screened |

I 208 Did not meet criteria |
l 119 Contacted |

i 33 Could not be reached |
l 86 Recruited |

I 12 Declined to participate l
l 74 Enrolled J

37 By phone

I 37 In person

Fig.3 Consort flow diagram demonstrating the number of patients
approached during recruitment and the reasons why they were not
enrolled

bivariate and multivariable generalized linear models with
binomial or Poisson regression (binomial or Poisson distri-
butions with log-link function) and reported RR with 95%
CL.

We used our validated exposures in the primary and
secondary analyses. In sensitivity analyses, we defined the
obesity and CKD exposures as each individual measure of
exposure separately, self-report or documentation, and, for
lifestyle counseling, we defined the exposure as a composite
of self-report or documentation, each individual measure
separately, and then the highest value (i.e., most specific
type) recorded (weight management clinic vs. nutritionist
vs. nephrologist). We considered a two-sided alpha <0.05
as statistically significant and used SAS Enterprise Guide
Version 7.15 for Windows (Cary, NC) for all analyses.

Results

Among the 86 patients who met eligibility criteria and were
contacted, 74 were enrolled (86%) (Fig. 3). Among the 74
enrolled participants, the mean age was 15.5 (SD 2.2) years,
59% identified as male gender, 22% identified as Black or
African American, and 36% identified as Hispanic or Latino
(Table 2). Validated obesity prevalence was 58% and vali-
dated CKD prevalence was 26% (Table 3). Validated nutri-
tionist was present in 8% and validated weight management
clinic was present in 5%.

DEB-positive screen prevalence was 28% and was statisti-
cally significantly higher than the general adolescent popula-
tion (95% CI 18-39%, p <0.001). Among the SCOFF ques-
tionnaire items, the questions “Do you worry you have lost
control over how much you eat?” and “Do you believe your-
self fat when others say you are too thin?”” were most likely
to be answered affirmatively in the screen-positive group

compared to the screen-negative group (71 vs. 15% and 52
vs. 8%, respectively, p <0.05) (Table 1). Participants who
screened positive for DEB were statistically significantly
more likely to self-identify as females compared to those
who screened negative (57 vs. 32%, p=0.046) (Table 2).
There was no difference in blood pressure between the two
groups.

CKD was associated with a higher risk of DEB by our
validated measure (RR 2.17,95% CL 1.09 to 4.32) (Table 4,
Fig. 4). However, validated obesity was not associated
with a higher DEB risk (adjusted RR 1.67, 95% CL 0.64
to 4.36), nor was validated lifestyle counseling associated
with a lower DEB risk (nutritionist adjusted RR 1.88, 95%
CL 0.54 to 6.58; weight management adjusted RR 0.74, 95%
CL 0.1 to 5.63).

Our sensitivity analysis confirmed that CKD was associ-
ated with a higher DEB risk by documentation (RR 2.89, 95%
CL 1.51 to 5.51) but not self-report (RR 1.97, 95% CL 0.97
to 3.99) (Table 4). Our other exposure measures for obesity
and lifestyle counseling were not associated with DEB risk.

Discussion

In this study of youth with HTN disorders who received care
in a Hypertension Clinic or Nephrology Clinic for at least
1 year, we observed that DEB-positive screen prevalence
was 28%, which was statistically significantly higher than
that described in several samples of the general adolescent
population (10-13%) [2, 3]. Our finding is comparable to
the DEB prevalence observed in adolescents with type 1
diabetes mellitus (20-39%) [24, 28]. We also found that
concurrent CKD was associated with more than double the
risk of DEB compared to youth with HTN disorders who
did not have CKD.

Several factors may contribute to the high prevalence of a
positive screen for DEB in youth with HTN disorders. One
factor may be a lack of appropriately specialized lifestyle
counseling. Unsupervised weight loss and dieting in ado-
lescents is associated with progression to unhealthy diet-
ing practices and development of ED [2, 29]. Patients may
receive harmful counseling and praise for weight loss from
providers, family, or friends, reinforcing unhealthy behaviors
[2, 6]. Adolescents with type 1 diabetes mellitus, another
condition that requires intensive lifestyle counseling, are
over twice as likely to develop DEB than their healthy peers
[24, 28]. Although our study did not find a difference in
DEB prevalence by source of lifestyle counseling, we note
that this was an exploratory aim of our study given the low
proportion of participants who received more-specialized
counseling. Youth with HTN may also have an atypical ED
presentation due to lack of low weight, which can lead to
delayed diagnosis [5, 9, 29].
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Table 2 Participant
demographic and clinical
characteristics by disordered
eating behavior screen result

@ Springer

Study population Positive screen Negative screen
N=174 N=21 (28%) N=53 (72%)
Age (years) 15.52.2) 15.2 (2.0) 15.7 (2.3)
Female sex* 29 (39%) 12 (57%) 17 (32%)
Gender
Female 29 (39%) 12 (57%) 17 (32%)
Male 44 (59%) 9 (43%) 35 (66%)
Decline to answer 1(1%) 0 (0%) 1 2%)
Race
Asian 1 (1%) 0 (0%) 1 (2%)
Black or African American 16 (22%) 1(5%) 15 28%)
Multiracial 7 (9%) 2 (10%) 5 (9%)
Other 17 23%) 6 (29%) 11 21%)
Unknown 1 (1%) 0 (0%) 1(2%)
White 32 (43%) 12 (57%) 20 (38%)
Ethnicity
Hispanic or Latino 27 (36%) 9 (43%) 18 (34%)
Not Hispanic or Latino 46 (62%) 12 (57%) 34 (64%)
Unknown 1 (1%) 0 (0%) 1 2%)
Insurance status
Public insurance 47 (64%) 13 (62%) 34 (64%)
Private insurance 26 (35%) 7 (33%) 19 36%)
Self-pay 1 (1%) 1(5%) 0 (0%)
Height (cm) 165.0 (11.8) 162.3 (11.5) 166.0 (11.8)
Height z-score 0.0 (1.2) -0.16 (1.22) 0.06 (1.2)
Weight (kg) 89.8 (34.8) 85.4 (29.0) 91.6 (36.9)
Weight z-score 1.7 (1.48) 1.65 (1.62) 1.72 (1.43)
Body mass index (kg/m?) 32.6 (11.0) 31.8(8.4) 32.9(11.9)
Body mass index z-score 1.7 (1.15) 1.75 (1.15) 1.68 (1.16)
Body mass index classification*
Class 3 severe obesity 19 (26%) 3 (14%) 16 (31%)
Class 2 severe obesity 15 (21%) 6 (29%) 9 (17%)
Class 1 obesity 12 (16%) 7 (33%) 5 (10%)
Overweight 11 (15%) 2 (10%) 9 (17%)
Normal body mass index 15 (21%) 2 (10%) 13 (25%)
Underweight 1(1%) 1 (5%) 0 (0%)
Systolic BP (mmHg) 125.6 (15.5) 121.1 (13.8) 127.4 (15.9)
Diastolic BP (mmHg) 71.8 (9.1) 70.8 (9.3) 72.2 (9.0)
Systolic BP z-score, n=60 1.15 (0.94) 0.82 (0.94) 1.32 (0.91)
Diastolic BP z-score, n=60 0.61 (0.82) 0.63 (0.86) 0.6 (0.82)
BP severity
Stage 2 hypertension 20 (27%) 5 (24%) 15 (28%)
Stage 1 hypertension 17 (23%) 2 (10%) 15 (28%)
Elevated BP 9 (12%) 3 (14%) 6 (11%)
Creatinine (mg/dl) 0.72 (0.23) 0.66 (0.2) 0.74 (0.24)
Estimated GFR (ml/min/1.73 m?) 102.5 (29.9) 114.0 (47.1) 98.1 (18.9)

N (%) or mean (SD)

*Between-group difference p <0.05 by chi-square test or Fisher exact test. BP, blood pressure; GFR, glo-

merular filtration rate
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Table 3 Obesity, chronic kidney
disease, and lifestyle counseling

Study population Positive screen Negative screen

. . N=74 N=21 (28%) N=53 (72%)
status by disordered eating
behavior screen result Obesity
Validated 43 (58%) 14 (67%) 29 (55%)
Self-reported 35 (47%) 12 (57%) 23 (43%)
Documented 43 (58%) 13 (62%) 30 (57%)
Chronic kidney disease
Validated* 19 (26%) 9 (43%) 10 (19%)
Stage III chronic kidney disease 3 (16%) 0 (0%) 3 (30%)
Stage II chronic kidney disease 5 (26%) 4 (44%) 1 (10%)
Stage I chronic kidney disease 11 (58%) 5 (56%) 6 (60%)
Self-reported 15 (20%) 7 (33%) 8 (15%)
Documented* 13 (18%) 8 (38%) 5 (9%)
Nutritionist lifestyle counseling
Validated 6 (8%) 3 (14%) 3 (6%)
Self-reported or documented 28 (38%) 8 (38%) 20 (38%)
Self-reported 24 (32%) 7 (33%) 17 (32%)
Documented 10 (14%) 4 (19%) 6 (11%)
Weight management lifestyle counseling
Validated 4 (5%) 1 (5%) 3 (6%)
Self-reported or documented 13 (18%) 3 (14%) 10 (19%)
Self-reported 12 (16%) 3 (14%) 9 (17%)
Documented 5(7%) 1 (5%) 4 (8%)
Highest level of self-reported counseling
Weight management clinic 12 (16%) 3 (14%) 9 (17%)
Nutritionist 19 26%) 6 (29%) 13 (25%)
Nephrologist 32 (43%) 10 (48%) 22 (42%)
None 11 (15%) 2 (10%) 9 (17%)
N (%)

*Between-group difference p <0.05 by chi-square test or Fisher exact test

The high prevalence of concomitant obesity in youth
with HTN may also contribute to the higher DEB preva-
lence compared to the general population, though we did
not observe a difference in DEB prevalence based on obesity
status by several measures despite 58% prevalence of obesity
in our study population. It is possible that our cross-sectional
design limited our ability to better investigate the potential
role of obesity in DEB in our population. It is also possible
that presence of obesity does not contribute to DEB risk
in this population. Obesity has been consistently reported
as a risk factor for ED, with one study of youth with obe-
sity reporting a DEB prevalence of 9% in males and 20% in
females [2, 30, 31]. Patients with ED and obesity often have
a longer duration of illness before presentation, which can
put them at higher risk of medical complications than those
with normal or low weight [2, 9, 29]. ED and obesity also
share many common risk factors, including body dissatisfac-
tion, poor self-esteem, depression, and engaging in dieting
behaviors [2, 28]. Some adolescents with obesity experience
weight-shaming [2]. Youth with HTN may be experiencing

many of the same risk factors for ED development as other
adolescents with obesity.

Another potential contributing factor is the negative effect
of having a chronic health condition on self-esteem, espe-
cially during childhood. Youth with chronic health condi-
tions including epilepsy and diabetes have reported lower
self-esteem compared to healthy peers, which is an inde-
pendent risk factor for ED [6, 32]. Our finding of a higher
risk of DEB in youth with HTN disorders and CKD com-
pared to HTN alone supports this theory. This is in line with
recent evidence that there is a higher prevalence of DEB in
adults with HTN and CKD [11, 12].

Lastly, it is possible that DEB may contribute to HTN
development. In adults, mental health conditions includ-
ing binge ED and bulimia nervosa have been associated
with the subsequent development of HTN [11, 12, 33]. One
study monitoring youth longitudinally at ages 6.5, 11.5, and
16 years found that those who screened positive for prob-
lematic eating attitudes at age 11.5 years were more likely
to go on to develop HTN, although this relationship did not
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Table 4 Unadjusted and
adjusted associations of obesity,

Unadjusted
RR (95% CL)

Adjusted
RR (95% CL)

chronic kidney disease, and Model

lifestyle counseling source ca

with risk of positive screen for Obesn}./

disordered eating behavior in Validated

youth with hypertension Self-reported
Documented

Chronic kidney disease®

Validated
Self-reported
Documented

Nephrologist lifestyle counseling®

Self-reported

Nutritionist lifestyle counseling®
Validated
Self-reported or documented
Self-reported
Documented

1.44 (0.66 to 3.15)
1.49 (0.71 to 3.1)
1.17 (0.55 to 2.48)

2.17 (1.09 to 4.32)
1.97 (0.97 to 3.99)
2.89 (1.51 to 5.51)

1.35 (0.57 to 3.24)

1.89 (0.77 to 4.61)
1.01 (0.48 to 2.13)
1.04 (0.48 to 2.24)
1.51 (0.64 to 3.56)

Weight management lifestyle counseling®

Validated

Self-reported or documented
Self-reported

Documented

0.88 (0.15 to 4.97)
0.78 (0.27 to 2.27)
0.86 (0.3 to 2.47)

0.69 (0.12 to 4.14)

Highest level of self-reported counseling®!

Weight management clinic
Nutritionist

0.9 (0.3 to 2.67)
1.13 (0.5 t0 2.56)

1.67 (0.64 to 4.36)
1.88 (0.76 to 4.69)
1.33(0.53 to 3.34)

2.17 (1.09 to 4.32)
1.97 (0.97 to 3.99)
2.89 (1.51t0 5.51)

1.19 (0.43 t0 3.33)

1.88 (0.54 to 6.58)
0.93 (0.37 to 2.37)
1.0 (0.39 to 2.56)

1.41 (0.45 to 4.39)

0.74 (0.1 t0 5.63)

0.71 (0.21 to 2.47)
0.78 (0.22 to 2.68)
0.61 (0.08 to 4.63)

0.8 (0.22 to 2.93)
1.1 (0.4 to 3.0)

?Adjusted for insurance status and chronic kidney disease

"No adjustment set necessary

Adjusted for obesity and chronic kidney disease

dReferent group nephrologist or none

Obesity

*

CKD

4

Nephrologist —

Nutritionist

<

Weight Manag t

*

T T T T
0 2 4 6

RR and 95% CL

Fig.4 Adjusted relative risk of positive disordered eating behavior
screen by each validated exposure. Each validated exposure adjusted
model is on the Y-axis with relative risks (black diamonds) and 95%
confidence limits (black lines) on the X-axis. Vertical reference line
of 1 indicates null risk
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remain statistically significant when adjusted for body mass
index at age 6.5 years [34].

Limitations of this study include its cross-sectional
design, so causality and directionality cannot be inferred.
It is possible that, despite our sample size calculations a
priori, we underestimated the effect size estimates and thus
would need a larger sample size to detect the true differ-
ences between exposure groups, or that there is no true
difference in DEB-positive screen among patients with
and without obesity or CKD. The small sample size and
exploratory nature of the lifestyle counseling analysis likely
contributed to insufficient power to detect an association of
lifestyle counseling source with DEB. Given the three-level
nature of this variable and the potential for measurement
error, we did not power our study for this particular study
aim. However, we specifically designed that aim to inform
planned follow-up studies. We note that our other analyses
were all adequately powered a priori, and we achieved our
recruitment goals. We collected data via self-report, which
can be subject to recall bias. We also collected data via chart
review, which can be biased against care received outside
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of the primary healthcare system. We attempted to account
for these potential biases by using both self-report and elec-
tronic health record review to make the results more precise.
There were also some discrepancies between self-reported
diagnoses and lifestyle counseling sources and the electronic
health record. However, our validated approach to defining
our exposures helped mitigate misclassification bias. This
study occurred in a single center with relatively homoge-
neous approaches to standards of care, so provider coun-
seling style and precise content might not be generalizable.
Furthermore, there likely exists variability across providers
even within a particular subspecialty that could introduce
bias. Our study population is not necessarily generalizable
to the general adolescent population or individuals with
other chronic medical conditions, but our research ques-
tion did not attempt to investigate those direct comparisons.
Planned follow-up studies will investigate these questions
further, including with well-matched control populations.
The patient populations that our clinics serve are very rep-
resentative of our study population, and these participants
would not have received subspecialty care elsewhere. The
SCOFF survey is also brief and less sensitive for binge ED
and ED not otherwise specified compared to anorexia ner-
vosa and bulimia nervosa, and it has not been validated in
populations with HTN.

Future studies should validate the SCOFF survey in youth
with HTN to strengthen its applicability in research and the
clinical setting. It would be important to further determine
if DEB is associated with HTN disorder severity or use of
anti-HTN medication. Future, larger, planned interventional
studies with a more in-depth DEB screen at baseline and
in follow-up could examine the role of provider counseling
in DEB development. Randomization of participants to
receive different types of lifestyle counseling with providers
specifically trained about DEB could better define the role
that lifestyle counseling plays in DEB development. Future
studies should examine these relationships in youth derived
from general populations, including to investigate whether
these associations exist with DEB in youth with CKD with-
out HTN disorders, and to what extent HTN disorders may
mediate and/or moderate these associations.

35In conclusion, we observed that youth with HTN dis-
orders had a high prevalence of screening positive for DEB
and that CKD more than doubled this risk. Youth with HTN
disorders may benefit from routine ED screening, though
validation in this population is necessary. The American
Academy of Pediatrics recommends that primary care pro-
viders conduct routine screening for EDs at annual wellness
exams in this age group, and the American Academy of Child
and Adolescent Psychiatric recommends mental health pro-
fessionals conduct ED screening for all pre-adolescent and
adolescent patients [35—37]. However, recent US Preventive
Service Task Force guidelines reported insufficient evidence

to assess the benefits and harms of routine screening for EDs
in adolescents [37]. Future recommendations should consider
whether or not populations with specific risk factors such as
HTN and CKD would benefit from routine ED screening.
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