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1The University of Chicago, Department of Psychiatry and Behavioral Neuroscience, Chicago, IL,
60637
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Abstract

Objective—To assess potential selection bias in participant recruitment for randomized clinical

trials (RCTs) of adolescent eating disorders (ED), we compared participants recruited for RCTs

evaluating psychosocial treatments with individuals seeking fee-for-service outpatient ED

treatment (CTS).

Method—Participants were 214 adolescents presenting to an outpatient ED research-clinical

program (92.1% female; M age=15.4±1.8). ANOVA and chi-square tests assessed differences

between CTS participants and those presenting for no-cost treatment through RCTs. A secondary

analysis compared RCT participants to participants eligible for the RCTs that opted for fee-for-

service treatment.

Results—RCT participants had greater baseline ED and general psychopathology (ps<.001);

however, CTS participants were more likely to present with a comorbid psychiatric disorder (p<.

05) and higher family income (p<.05).

Discussion—Results suggest that RCT participants did not have less pathology than CTS

participants. While preliminary, results do not indicate a systematic population bias in selecting

healthier patients for RCTs involving adolescent ED.
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recruitment; adolescent eating disorders; representative samples

Eating disorders (ED) are a public health concern associated with significant morbidity and

mortality (Jacobi et al., 2004, Keel et al., 2003). Early identification and treatment is
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therefore critical (Le Grange and Loeb, 2007). Despite the negative physical and

psychosocial health outcomes associated with EDs, treatment is underutilized (Vitiello and

Lederhendler, 2000, Fairburn et al., 1993) and clinical trials often have difficulties with

recruitment and retention (Halmi et al., 2005).

Some investigators argue that research findings are not always generalizable to community

populations (Kazdin, 2008) because study participants must meet pre-defined inclusion

criteria. This may be particularly important in ED research, as many patients are diagnosed

with eating disorder not otherwise specified (EDNOS) (Eddy et al., 2008) and hence might

not qualify for studies with rigid entry criteria based on diagnostic categories. Research

studies often have utilized manualized treatments with specified numbers of sessions and

time course of treatment (Westen et al., 2004) which might dissuade potential participants

with greater psychopathology or comorbidities from enrolling. If this were the case,

randomized controlled trial (RCT) samples would be skewed toward those with less severe

psychopathology and the results obtained might not be generalizable to patients with more

complex presentations (Godart et al., 2007, Humphreys and Weisner, 2000). However, at

least one study suggests that most clinic outpatients would meet inclusion criteria for a prior

published RCT (Stirman et al., 2003). This finding has been supported by ED research

reporting more similarities than differences among adult clinic and research samples in

terms of symptom severity, but not in demographic features (e.g., age, level of education)

(Wilfley et al., 2001).

It is important to better understand how fee-for-service clinic and research samples compare

for purposes of recruitment, as well as to gain more insight into the generalizability of

research findings to clinic samples. To our knowledge, no research has compared children

and adolescents with EDs seeking outpatient treatment through a fee-for-service clinic or

RCT. The purpose of the current study was to fill this gap in the literature by comparing

demographic, eating-related, and psychosocial characteristics of an adolescent sample with

EDs that are clinic treatment-seeking (CTS) or research treatment-seeking through an RCT.

We hypothesized that, consistent with previous research in the adult ED field (Wilfley et al.,

2001), differences in demographics would be found between the two groups. Specifically,

we expected that CTS participants would have a higher family income than RCT

participants, given that the RCTs offering treatment for this sample are at no-cost to

participants. We also hypothesized that, consistent with previous findings (Stirman et al.,

2003, Wilfley et al., 2001), the two groups would not significantly differ in terms of eating-

related or general psychopathology, but that the CTS sample would be more likely to have a

comorbid diagnosis, as this might not be addressed in an RCT or such patients might be

excluded from RCTs. As there could be differences in samples during a recruitment period

for an RCT compared to usual practice, we conducted a secondary analysis comparing

adolescents randomized to an RCT to those who presented for treatment during the

recruitment window for an RCT and met inclusion criteria for an RCT, but opted to receive

fee-for-service treatment.
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Methods

Participants

Participants for the primary analysis were adolescents (n=214), aged 12 to 19 years (M

age=15.4±1.8 years) presenting for treatment at The University of Chicago Medicine’s

Eating Disorders Program. Participants were either consecutive referrals for two RCTs for

adolescents with anorexia nervosa (AN) (Lock et al., 2010) and bulimia nervosa (BN) (Le

Grange et al., 2007), or consecutive referrals to our outpatient clinic (see Figure 1).

Participants had a mean body mass index (BMI; kg/m2) of 19.3±5.0, and were comprised of

mostly females (92.1%; n=197) and Caucasians (76.2%; n=163). Participants met

Diagnostic and Statistical Manual of Mental Disorders, 4th Edition, Text Revision (DSM IV-

TR) criteria for AN (39.3%; n=84; Mean BMI=16.1±1.2), BN (14.0%; n=30; Mean

BMI=20.6±1.8), or EDNOS (46.7%; n=100; Mean BMI=21.0±7.1).

Procedure

RCT participants were direct referrals from health care professionals (50.9%), word of

mouth (17.6%), Internet searches (16.7%), or participants that were familiar with past

publications by the senior author (14.8%). Of the 141 participants recruited for an RCT, 39

were excluded from this sub-sample as they had been referred to the study through the

outpatient clinic and therefore were not specifically seeking treatment through an RCT,

despite ultimately qualifying and participating in RCTs.

Recruitment for the RCT of adolescents with BN occurred from April 2001 to June 2005.

This RCT (n=80) evaluated the relative efficacy of family-based treatment (FBT) and

supportive psychotherapy (SPT) for adolescents with BN; treatment was at no-cost.

Participants were eligible for randomization if they were ages 12–19, lived with at least one

adult caregiver, and met criteria for BN or the BN subtype of EDNOS. Exclusion criteria

were the presence of a physical or psychiatric disorder necessitating hospitalization,

insufficient knowledge of English, current substance dependence, a BMI below 17.5, and

current use of medication and/or physical conditions known to affect eating or weight (Le

Grange et al., 2007).

Recruitment for a multi-site RCT of adolescents with AN (n=121) occurred from October

2004 to March 2007. This RCT evaluated the relative efficacy of FBT and adolescent-

focused individual therapy (AFT) for adolescents with AN; treatment was at no-cost and 61

patients were enrolled at The University of Chicago site. Participants were eligible for

randomization if they were ages 12–18, were living with at least one legal guardian, and met

the DSM-IV criteria for AN excluding the amenorrhea criterion. Exclusion criteria were the

presence of a current psychotic disorder or physical condition known to influence eating or

weight, current substance dependence, or previous ED treatment with FBT or AFT (Lock et

al., 2010).

Participants presenting for fee-for-service treatment at The University of Chicago

Medicine’s Eating Disorders Program’s outpatient clinic were recruited from March 2007 to

November 2011. During this time period, there were no ongoing recruiting efforts for

research participants for either AN or BN. Participants were direct referrals from health care
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professionals, word of mouth, Internet searches, and participants familiar with past

publications by the principle investigator.

To examine the potential bias of recruitment associated with an ongoing RCT, participants

that received fee-for-service treatment at The University of Chicago Medicine’s Eating

Disorders Program’s outpatient clinic that also qualified for the RCTs of adolescents with

BN and AN but declined RCT treatment were included in secondary analyses if they

presented for treatment from April 2001 to June 2005 or October 2004 to March 2007,

respectively.

All participants, regardless of treatment type sought, completed semi-structured interviews

and questionnaires during a baseline assessment to establish diagnosis and severity.

Assessments were conducted by bachelors-level research assistants who completed at least

20 hours of training and received weekly assessment supervision to ensure standardized

delivery. Written consent for patients over 18 years of age or guardian consent and

adolescent assent for patients under 18 years of age were obtained. All studies were

approved by The University of Chicago and Stanford University’s Institutional Review

Board.

Physical Assessment

Participants’ weight and height were measured by a trained research assistant using a

calibrated digital or balance-beam scale and stadiometer, respectively. All patients were

weighed in light indoor clothing.

Measures

The Eating Disorder Examination (EDE) (Cooper and Fairburn, 1987) is a semi-structured

investigator-based interview measuring cognitive and behavioral symptoms related to ED.

Global scores reflect the overall severity of ED symptoms. Frequency of self-induced

vomiting, laxative and diuretic misuse, and loss of control eating (eating episodes

characterized by the sense that one cannot control what or how much one is eating) is

assessed for 3 months prior to assessment. The EDE has demonstrated good reliability and

validity (Grilo et al., 2004, Rizvi et al., 2000). The EDE was used to generate DSM-IV-TR

diagnoses for an ED.

Schedule for Affective Disorders and Schizophrenia for School-Aged Children (K-SADS) is

a semi-structured diagnostic interview designed to assess current and past presence of

psychiatric disorders in children and adolescents according to DSM-IV criteria. The K-

SADS has demonstrated good reliability (Chambers et al., 1985).

The Beck Depression Inventory (BDI) (Beck, 1987) is a 21-item self-report questionnaire

designed to assess depressive symptoms. The BDI has good psychometric properties

(Barrera and Garrison-Jones, 1988, Kashani et al., 1990).

Data Analysis

ANOVA and chi-square analyses were used to compare RCT and CST participants on

demographic variables. ANCOVA’s, controlling for DSM-IV diagnosis, were used to

Stiles-Shields et al. Page 4

Eur Eat Disord Rev. Author manuscript; available in PMC 2014 September 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



compare RCT and CST participants on continuous measures of eating-related and general

psychopathology.

As a secondary analysis, ANOVA, chi-square, and ANCOVA’s, controlling for DSM-IV

diagnosis, were used to compare RCT participants to participants treated through the

outpatient clinic that met study inclusion criteria during the open recruitment of the RCTs

for AN and BN on demographic variables and continuous measures of eating-related and

general psychopathology.

Results

A total of 112 (52.3%) adolescents were CTS and 102 (47.7%) were seeking treatment

through an RCT for AN or BN. CTS participants had significantly higher family incomes

[F(1,128)=7.48; p=.007, η2=.056; see Table 1]; they were also more likely to be diagnosed

with EDNOS and less likely to be diagnosed with BN, compared to RCT participants [χ2(2,

N=214)=34.6; p<.001, ϕc=.402]. There were no group differences in terms of age, BMI,

gender, race, or family status (i.e., intact or non-intact).

Eating-related and general psychopathology in relation to treatment type sought

RCT participants had significantly higher EDE global scores than CTS participants [F(2,

214)=8.73; p<.001, η2=.076]. The RCT group was also more likely to report loss of control

eating and purging in the 3 months prior to the baseline assessment (ps<.001). RCT

participants also had significantly higher BDI total scores than CTS participants [F(2,

202)=12.16; p<.001, η2=.108]. CTS participants were significantly more likely to have a

comorbid diagnosis at baseline [χ2(1, N=206)=7.06; p=.008, ϕc=.185]; most comorbid

diagnoses were related to depression (52.9%) and anxiety (22.5%).

Comparison of RCT participants and fee-for-service participants treated during RCT
recruitment

A total of 61 adolescents (M age=15.4±2.0) that met study inclusion criteria during the open

recruitment of the RCTs for AN and BN received fee-for-service treatment through the

outpatient clinic. The sample consisted of 34 participants that met inclusion criteria for the

RCT for adolescent AN (55.7%; Mean BMI=17.4±1.3) and 27 participants that met

inclusion criteria for the RCT for adolescent BN (44.3%; Mean BMI=24.1±4.7).

The RCT and concurrent clinic sample did not differ significantly on any demographic

variables (ps>.07), including family income (p=.3) and family status (p>.07). RCT

participants had significantly higher EDE global scores [F(2, 162)=23.3; p=.004, η2=.137]

and BDI total scores [F(2, 154)=3.7; p=.03, η2=.182], and were more likely to endorse

episodes of purging in the prior three months [χ2(1, N=162)=7.0; p=.008, ϕc=.208] than

their fee-for-service counterparts. Fee-for-service participants meeting RCT inclusion

criteria had significantly higher BMIs than the RCT sample [F(2, 162)=18.9; p<.001, η2=.

324]. There were no significant differences in frequency of endorsing episodes of loss of

control (p=.75) or having a comorbid diagnosis (p=.26).
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Discussion

To understand if there was systematic selection bias toward including less severely ill

patients in RCTs of adolescents with EDs, we compared demographic characteristics and

eating-related and general psychopathology among adolescents with EDs seeking either

outpatient fee-for-service treatment or treatment offered at no cost via an RCT. Secondary

analyses examined the same variables among adolescents that met study inclusion criteria

who sought either treatment offered at no cost via an RCT, or outpatient fee-for-service

treatment during open recruitment for the RCTs. Consistent with our hypotheses,

participants seeking outpatient treatment through an RCT demonstrated greater baseline ED

and depressive symptomatology. Conversely, CTS participants came from families with a

significantly higher yearly income and were more likely to be diagnosed with a comorbid

psychiatric disorder at baseline; these differences were not significant in the comparison

involving the fee-for-service sample that met study inclusion criteria.

The higher yearly incomes of families seeking treatment through our clinic may indicate a

level of financial security that enabled such families to be less concerned about whether

their children receive no-cost research treatment. The clinical meaning of this difference is

unknown, but providing no-cost treatment therefore might not be an effective recruitment

strategy for patients with higher socio-economic status in the United States. Interestingly,

patients who were offered but declined RCT treatment did not differ from those who elected

RCT treatment on family income. These findings are of note for the treatment of adolescents

with EDs in the United States; however it is unclear if similar trends would be present in

countries with a national healthcare system. There is a need to better understand factors that

motivate families with and without the option of a national healthcare system to opt for fee-

for-service treatment when RCT treatment is available in order to engage families’ interest

in RCT treatments.

Some prior research has shown that the majority of Axis I disorders are comorbid with other

Axis I or II disorders (Zaider et al., 2000, Fischer and Le Grange, 2007, Westen et al., 2004),

but research studies generally focus on treating one primary disorder (Westen et al., 2004).

Our findings suggest those with more comorbid conditions sought treatment through our

clinic rather than the RCTs. Such patients may prefer clinic treatment because they

anticipate that this route of treatment will be more flexible and allow treatment for all

present diagnoses. We found this difference between clinic and RCT participants even

though the RCTs included in this study allowed participants with co-morbid disorders and

succeeded in recruiting a high percentage of participants with co-morbid disorders

(AN=43%; BN=63%). Future studies might consider designs which allow for adapting

treatments for participants with co-morbid conditions to minimize differences between clinic

patients and those enrolling in an RCT.

It is of note that the higher rates of co-morbid disorders in the clinic participants did not

align with more severe ED symptomology compared with those enrolling in an RCT. More

severe ED symptoms, such as loss of control eating, among RCT participants may be related

to the findings that participants in this sample were more likely to be diagnosed with BN

than EDNOS. While ED diagnosis was controlled for in the analyses, it is of note that the
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CTS sample had few participants diagnosed with BN (n=4); yet many of the participants

diagnosed with EDNOS had sub-threshold BN. The discrepancy in representation of

participants with BN may suggest that participants with different diagnostic thresholds may

seek different methods of treatment. However, the differences in ED symptoms remained in

the comparison of RCT participants to their counterparts that received fee-for-service

treatment during the same time period despite the fact that the fee-for-service sample

contained a larger number of participants with BN (n=27) than the CTS sample.

To our knowledge, this is the first study to investigate an adolescent sample with EDs in

terms of type of treatment sought. Understanding the differences and similarities of CTS and

RCT groups provides insights into the generalizability of research findings. Our findings

indicate that research inclusion criteria for treatment-seeking adolescents with EDs in the

studies examined were not strongly biased towards those with less severe psychopathology.

Strengths of this analysis include a reasonably large and diverse sample assessed with well-

validated measures. Yet important limitations also warrant acknowledgment. Our

assessment of pathology was limited to eating-related and depressive symptomology and the

presence or absence of a comorbid diagnosis. Additionally, in the primary analyses, the CTS

sample was recruited at a time when an RCT was unavailable; this brings into question

whether any participants from the CTS sample may have also investigated participating in

an RCT had one been available during the time of treatment-seeking. To address this

limitation, we included a secondary analysis of participants meeting inclusion criteria for the

RCTs that received fee-for-service treatment during the recruitment for the RCTs and the

pattern of results was largely similar. The CTS sample also sought treatment from a

specialist, outpatient ED service that requires medical stability for treatment and it remains

unclear how representative these patients are of those who seek treatment from community

settings or of patients with medical instability or low BMIs who seek treatment from

inpatient settings. Additionally, as we were unable to analyze duration of illness prior to

assessment for all samples, it is unclear how such information may impact the interpretation

of differences in severity between the RTC and CTS samples. This research was conducted

in the United States and it is unclear how these results generalize to countries with national

health care (e.g., Canada, Australia and most of Europe). Future studies should explore

differences in larger samples in clinical, community, and research settings in terms other

psychological factors, such as anxiety, as well as differences in treatment outcome.

In summary, the findings of the present study suggest that the assumption that research

samples of adolescents with EDs are less severe than clinic samples is not supported. Future

research with improved sampling techniques should examine other psychological factors,

such as anxiety, and treatment outcome in relation to research and clinic samples.
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Figure 1.
Study flowchart. AN, anorexia nervosa; RCT, randomized controlled trial; BN, bulimia

nervosa; RTS, research treatment-seeking; CTS, clinic treatment-seeking.
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Table 1

Distribution of eating-related and psychosocial variables by treatment type sought (M±SD, unless otherwise

indicated)

Variables Outpatient Clinic (n=112) No-Cost
Outpatient

Research (n=102)

Total Sample (n=214) Test Statistic

Age (years) 15.4±1.8 15.4±1.7 15.4±1.8 F(1,214)=.000; p=.99, η2=.00

Gender

 Male 10 (8.9%) 7 (6.9%) 17 (7.9%) χ2(1, N=214)=.312; p=.58, ϕc=.038

 Female 102 (91.1%) 95 (93.1%) 197 (92.1%)

Ethnicity

 Caucasian 86 (76.8%) 77 (75.5%) 163 (76.2%) χ2(1, N=213)=.117; p=.73, ϕc=.102

 Minority 25 (22.3%) 25 (24.2%) 50 (23.4%)

BMI 19.4±6.1 19.3±3.5 19.3±5.0 F(1,213)=0.21; p=.89, η2=.00

Family Income (in US
dollars)

158,218±169,402 98,472±68,364 124,144±125,432 F(1,128)=7.48; p=.007, η2=.056

Family Status

 Intact 85 (75.9%) 72 (70.6%) 157 (73.4%) χ2(1, N=214)=.769; p=.38, ϕc=.060

 Not Intact 21 (24.1%) 30 (29.4%) 57 (26.6%)

DSM-IV TR

Diagnosis

 AN 37 (33.0%) 47 (46.1%) 84 (39.3%) χ2(2, N=214)=34.6; p<.001, ϕc=.402

 BN 4 (3.6%) 26 (25.5%) 30 (14.0%)

 EDNOS 71 (63.4%) 29 (28.4%) 100 (46.7%)

  Sub-AN 32 (45.1%)

  Sub-BN 10 (14.1%)

EDE Global Score 2.28±1.5 2.85±1.6 2.55±1.5 F(2, 214)=8.73; p<.001, η2=.076

LOC Episode

 Yes 47 (42.0%) 71 (69.6%) 118 (55.1%) χ2(1, N=214)=16.5; p<.001, ϕc=.278

 No 65 (58.0%) 31 (30.4%) 96 (44.9%)

Purging

 Yes 32 (28.6%) 61 (59.8%) 93 (43.5%) χ2(1, N=214)=21.2; p<.001, ϕc=.315

 No 80 (71.4%) 41 (40.2%) 121 (56.5%)

BDI Total Score 14.25±10.54 20.65±12.83 17.40±12.13 F(2, 203)=12.16; p<.001, η2=.108

Comorbid

Diagnosis

 Yes 59 (56.7%) 39 (38.2%) 98 (47.6%) χ2(1, N=206)=7.06; p=.008, ϕc=.185

 No 45 (43.3%) 63 (61.8%) 108 (52.4%)

Note: BMI=Body Mass Index; US=United States; DSM-IV TR=Diagnostic and Statistical Manual of Mental Disorder Fourth Edition, Text
Revision; AN=Anorexia Nervosa; BN=Bulimia Nervosa; EDNOS=Eating Disorder Not Otherwise Specified; EDE=Eating Disorder Examination;
LOC=Loss of Control eating in three months prior to baseline; BDI=Beck Depression Inventory.
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