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ABSTRACT
The integration of feeding and eating disorders
into a single DSM-5 chapter introduces an oppor-
tunity to explore common mechanisms and

transdiagnostic treatment approaches. In contrast
to a robust literature on the evidence-based treat-
ment of eating disorders, very few data guide the

treatment of rumination disorder (RD). In a single
case experimental design, we describe the treat-
ment of a 27-year-old woman who presented to

an eating-disorder clinic with a 15-year history of
untreated rumination and intermittent binge eat-
ing. According to time series analysis, she reduced

rumination frequency at trend-level during the
initial baseline phase (self-monitoring only), and
exhibited significant reductions during the active

intervention phase (self-monitoring 1 cognitive-

behavioral techniques including diaphragmatic
breathing and behavioral experimentation). She
maintained these gains at 23 weeks post-
intervention. Although more rigorous systematic
investigation is needed, these data suggest that
selected cognitive and behavioral techniques
already familiar to eating-disorder clinicians may
have heuristic value for RD treatment. VC 2016
Wiley Periodicals, Inc.
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Introduction

DSM-5 recently combined feeding and eating dis-
orders (EDs) into one chapter.1 Within this cate-
gory, rumination disorder (RD) is characterized by
repetitive regurgitation followed by re-chewing, re-
swallowing, or spitting out food for at least 1
month.1 Originally conceptualized as a childhood
disorder, RD presents at all ages2 and may co-occur
with other psychiatric and intellectual problems.1

Importantly, RD differs from similar eating disorder
symptoms (e.g., self-induced vomiting) because, in
RD, the regurgitation is non-retching, effortless,3

and not usually intended to impact shape or
weight.

Although DSM-5 explicitly proscribes the comor-
bid diagnosis of RD with another ED, previous
studies suggest that disordered eating and rumina-
tion can co-occur. In one study, 7% of 149 adoles-
cent females at a residential ED treatment center

reported rumination, though they could not be for-
mally diagnosed with RD due to DSM-5 trumping
rules.4 RD was also rare (just 2%) in a sample of
100 adults with overweight or obesity seeking
weight-loss treatment.4 Despite its low frequency,
the medical consequences of RD are similar to
those of self-induced vomiting, including electro-
lyte disturbances, dental complications, and
malnutrition.5 Psychosocial consequences of
RD can be significant, such as missing school,
work, or social situations to avoid inadvertent
detection.6

Few data are available to inform RD treatment.

Case reports support diaphragmatic breathing as a

competing response,7–9 as well as other behavioral

techniques including relaxation, aversion strat-

egies (i.e., swallowing regurgitated food if the indi-

vidual prefers to spit), and establishing an

exposure hierarchy of ruminated foods.6 When

rumination occurs in the context of disordered

eating, the extent to which both symptoms require

distinct interventions, or could respond to a trans-

diagnostic approach, remains unknown. Although

one adult case report (Williamson et al.10)

describes rumination symptoms remitting as a

residual effect of ED treatment, to our knowledge

no prior article has described treatment addressing

rumination behavior directly in an adult with

comorbid ED.
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In the following report, we present the treatment
of a 27-year-old Caucasian female (KF) who pre-
sented to our outpatient ED clinic seeking treat-
ment for rumination behavior. We designed a
treatment to target the mechanisms that we
believed maintained her rumination, including
habit and her belief that rumination would lead to
weight loss. We tested treatment efficacy in a single
case experimental design (A-B) by comparing an
initial 6-week baseline phase (A: self-monitoring
only) to a 7-week active treatment phase (B: self-
monitoring 1 cognitive-behavioral therapy [CBT]),
with a 23-week follow-up. Based on prior research
indicating that self-monitoring alone can be effec-
tive in reducing purging,11 we hypothesized that
self-monitoring during the baseline phase would
raise the patient’s awareness of her habitual behav-
ior and result in initial decreases in rumination fre-
quency. Second, based on prior case reports
supporting the efficacy of specific interventions for
both RD and binge eating, we hypothesized that
self-monitoring 1 CBT in the active treatment
phase would result in even larger subsequent
decreases in rumination and binge eating.

Case Conceptualization

Initial Presentation

KF reported that her regurgitation started at age
12.* Although she initially reported the episodes to
her mother, medical professionals could not iden-
tify an organic cause. Fifteen years later, she
decided to seek a psychiatric evaluation after learn-
ing the term “rumination disorder” online. At ini-
tial presentation, KF was ruminating daily (see
Fig. 1). Rumination typically began during or
immediately after meals, and could recur for up to
3 h post-prandially. She typically spat out rumi-
nated food, occasionally re-swallowed (e.g., to
avoid detection while in public), and sometimes
re-chewed (i.e., with fibrous foods). She noted that
she was more likely to ruminate after consuming
creamy or liquid-based foods (e.g., soup), and after
larger meals.

In addition to RD, KF endorsed symptoms con-
sistent with binge eating disorder (BED) of limited
frequency/duration (i.e., DSM-5 other specified
feeding or eating disorder [OSFED]). She ate regu-
larly throughout the day (breakfast, lunch, dinner,
snacks) and was not under-eating. During a typical

binge, she consumed large amounts of food (e.g., a
medium pizza) accompanied by loss of control.
She had binged just “two or three times” in the pre-
ceding 3 months. At evaluation, she weighed 275
lbs at 50400 tall (body mass index 5 47.2 kg/m2, Class
III obesity). KF expressed a strong desire to lose
weight, and earned a global score of 3.27 on the
Eating Disorder Examination Questionnaire (EDE-
Q), above the 85th percentile of community
norms.12 Upon evaluation, she was concurrently
engaged in supportive psychotherapy with a com-
munity therapist, and was not taking any
medications.

Cognitive-Behavioral Formulation

KF presented a diagnostic quandary: She met cri-
teria for both RD and OSFED, but DSM-5 prohibits
their comorbid diagnosis. Further, although she
was requesting treatment for rumination specifi-
cally, her rumination and binge eating were clearly
linked, highlighting the importance of a transdiag-
nostic formulation. KF described her rumination as
involuntary and effortless (i.e., “It just kind of
comes up”). As in classic conceptualizations of RD,
we hypothesized that KF was unaware of perform-
ing automatic muscle contractions after eating that
increased the likelihood of regurgitation. However,
against the backdrop of this automatic process, KF
was especially likely to ruminate after large meals
or binges (i.e., telling herself that “I should not
have eaten that much,” or “I really need to get this
out of me”), similar to individuals with bulimia
nervosa (BN) who use self-induced vomiting as a
compensatory strategy. Further hypothesized that
KF’s belief that rumination could impact her shape
and weight was a critical secondary maintaining
mechanism.

Experimental Design

Based on our formulation, we designed KF’s treat-
ment to target maintaining mechanisms by (1)
increasing her awareness of the habitual nature of
rumination (baseline self-monitoring phase), (2)
presenting behavioral and cognitive strategies
designed to reduce rumination and binge eating
(intervention phase), and (3) breaking the per-
ceived link between rumination and weight loss
(intervention phase). Figure 1 depicts the relative
timing of each broad phase and specific interven-
tion in relation to KF’s self-reported frequency of
rumination and binge eating.

*The Partners Human Research Committee did not require ethi-

cal review for the publication of KF’s anonymized case data. We

did, however, approach KF, who provided permission for us to

write this report and approved its contents.
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Baseline Phase: Self-Monitoring Only

Due to the clinic’s 6-week waitlist, after the initial
evaluation, we initiated a naturalistic baseline
phase in which KF began to increase awareness of
her habitual regurgitation by self-monitoring each
instance in a smartphone app (“Addiction Coun-
ter”). She concurrently noted the occurrence of
binge eating episodes in an excel file. Although
self-monitoring is an active intervention for reduc-
ing ED behaviors such as purging,11 little is known
about its effectiveness for rumination.

Intervention Phase: Self-

Monitoring 1 Cognitive Behavioral Therapy

The intervention phase was designed to promote
further reductions in the frequency of rumination
and binge eating and break the perceived link
between rumination and weight loss. To reduce
rumination frequency, we use diaphragmatic
breathing, as described in previous RD case
reports.7–9 To reduce binge frequency, we adapted
cognitive-behavioral techniques for EDs (i.e., Fair-

burn13; Waller et al.14) including self-monitoring of
food intake, psychoeducation, and behavioral
experimentation to test the link between rumina-
tion and weight change.

Reviewing Self-Monitoring. In the first session, KF
reviewed her self-monitoring with the therapist
(JT). KF shared that “recording made me more
aware of my role in making it [the regurgitation]
happen.” Specifically, KF described a sensory phe-
nomenon immediately preceding rumination epi-
sodes, similar to the premonitory urge reported by
individuals with tic disorders.15 Using her self-
monitoring, we co-created a daily rumination
timeline indicating that she ruminated approxi-
mately 20% of the time after breakfast (usually
within 5 min); approximately 40% of the time after
lunch (also within 5 min); and 100% of the time
after dinner (with regurgitation occurring intermit-
tently for up to 3 h post-prandially). Given our new
understanding of the potential role of specific
mealtimes in triggering rumination behavior, after
session 2 KF also started to self-monitor the

FIGURE 1. Frequency of rumination behavior (black line) and binge eating (gray diamonds) during the baseline phase, intervention phase, and
post-intervention phase. Note. Negative numbers indicate weeks prior to treatment and positive numbers indicate weeks post-treatment. “S” indi-
cates session number, SB indicates booster session.
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contents of her meals and snacks using a separate
smartphone app (Recovery Record), regardless of
whether they were followed by rumination.

Diaphragmatic Breathing. Drawing from our rumi-
nation timeline, we identified specific times of day
when it would be useful to employ diaphragmatic
breathing for one to two minutes post-meal. In
keeping with prior case studies, the therapist sug-
gested that diaphragmatic breathing would be an
optimal competing response because of its incom-
patibility with the abdominal wall contraction
required for regurgitation.

Psychoeducation. KF read the CBT self-help book
Overcoming Binge Eating13 over several sessions.
Binge triggers (including both dietary restriction
and negative affect) resonated with her experience,
and she identified that of shape and weight com-
prised approximately 40% of her scheme for self-
evaluation.

Behavioral Experimentation. We designed a behav-
ioral experiment to test KF’s prediction that not
spitting out ruminated food would result in weight
gain. She planned to ruminate as infrequently as
possible, and also to swallow any food that came
back up, rather than spitting it out. Between ses-
sions 4 and 6 (a period of 4 weeks), KF completed a
behavior experiment of re-swallowing (rather than
spitting out) ruminated food. She was surprised to
see that her weight did not change significantly
(from 273.0 to 269.6 lbs) across three in-session
weigh-ins, at odds with her prediction that she
would gain 1–2 lbs per week without ruminating.
Based on experimental results, KF concluded that
rumination “does not have a dramatic impact on
my weight.”

Relapse Prevention. At the last session, we co-
created a relapse prevention plan to support KF in
continuing to reduce her rumination and binge
eating post-treatment. As part of this plan, she
highlighted self-monitoring and diaphragmatic
breathing as primary contributors to treatment
success.

Post-Intervention Phase

Approximately 2 months post-treatment, KF pre-
sented for a booster session. Later, at 23 weeks
post-treatment, we contacted her about the sub-
mission of her case report. She had stopped self-
monitoring because binge eating and rumination
were now so infrequent, but at our request she ret-
rospectively recorded these episodes.

Data Analysis

We evaluated change in rumination frequency
across baseline, intervention, and follow-up using
Integrated Autoregressive Moving Averages
(ARIMA) modeling to account for the autocorrela-
tions between observations. We also evaluated the
degree to which changes in rumination frequency
were correlated with changes in binge frequency.

Results

Across phases, KF’s rumination frequency showed
a decreasing linear trend (Fig. 1). Thus, we differ-
enced the rumination frequency to make it station-
ary. A log-transformed difference did not have less
variability than the untransformed difference for
the baseline and intervention phases, but did have
less variability for the post-intervention phase, so
we used the log-transformed difference variable
only for modeling the post-intervention phase. An
ARIMA (1,1,1) model provided the best fit to the
data for the baseline phase (stationary R2 5 0.56,
Ljung-Box Q 5 18.98, P 5 0.27), intervention phase
(stationary R2 5 0.74, Ljung-Box Q 5 25.99,
P 5 0.05), and post-intervention phase (stationary
R2 5 0.76, Ljung-Box Q 5 18.02, P 5 0.32).

KF’s rumination frequency decreased during the
baseline phase, from 14 episodes per day on aver-
age in the first baseline week to just 5 episodes per
day on average in the last baseline week. However,
this decrease was not statistically significant
(B 5 20.32, t 5 21.81, P 5 0.08). Supporting the
efficacy of the cognitive-behavioral intervention,
her rumination frequency decreased significantly
during the intervention phase (B 5 20.49, t 5 3.65,
P< 0.01), to <1 episode per day in the last week of
intervention. She continued to reduce rumination
frequency during the post-intervention phase
(B 5 20.51, t 5 27.54, P< 0.001), averaging 0 epi-
sodes per day at 23 weeks post-treatment. Rumina-
tion frequency was correlated with binge frequency
across treatment (r 5 0.22, P< 0.001). Of note, KF’s
weight also decreased slightly (by 1.6%) between
initial presentation and end-of-treatment.

Discussion

The inclusion of RD in a combined DSM-5 chapter
with EDs enhances opportunities for detection and
treatment across the lifespan. Like KF, patients may
increasingly recognize their rumination as a behav-
ioral health problem and present for clinical care.
Although our findings are based on a single patient
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who remained somewhat symptomatic after treat-
ment, her reduction in rumination frequency was
dramatic and sustained.

Consistent with early studies of CBT for eating
disorders indicating that self-monitoring alone
may contribute to reductions in purge frequency
for individuals with BN,11 KF exhibited trend-level
reductions in rumination frequency during the
baseline phase of self-monitoring only. The find-
ing that increased awareness of rumination in the
absence of other interventions led to modest
reductions in rumination frequency lends at least
partial support to our hypothesis that rumination
is maintained through habitual and automatic
behavior. During the intervention phase, KF
responded positively to behavioral strategies pre-
viously described as helpful for RD, such as dia-
phragmatic breathing.7–9 Neither technique,
however, led to complete symptom resolution,
and her rumination frequency correlated mod-
estly with binge frequency. Although DSM-5 spe-
cifically prohibits the comorbid diagnosis of RD
with another ED, techniques from CBT for EDs—
including the prescription of self-monitoring and
behavioral experimentation to test the efficacy of
rumination as a weight control strategy—seemed
critical for KF’s recovery. It may be useful to con-
sider whether DSM-6 should allow for the comor-
bid diagnosis of RD and other EDs (as it currently
does for pica), or whether rumination should
alternatively be considered a symptom of an
underlying eating disorder whenever overvalua-
tion of shape and weight is present. Either way,
our report as well as other studies that have iden-
tified shape and weight motivations associated
with rumination behavior (e.g., Delaney et al.4)
challenge the assumption that shape/weight over-
valuation creates a natural distinction between
feeding and eating disorders, and highlight the
possibility of transdiagnostic theory and
treatment.

Future research is needed to determine whether
feeding disorders and EDs share common main-
taining mechanisms, or whether KF benefitted
from these additional strategies only in the setting
of comorbid disordered eating. Indeed, although
KF’s eight-session treatment was brief, other cases
have reported success in even fewer sessions (e.g.,
Dalton and Czyzewski8). Future case studies could
implement an ABAB reversal design in which key
interventions such as self-monitoring and/or dia-
phragmatic breathing are introduced, removed,
and then reintroduced. Similarly, RCTs could
implement a dismantling design in which dia-
phragmatic breathing alone is compared with a

more complex behavioral therapy (e.g., exposure
with response prevention), or supplemented with
cognitive and behavioral techniques (as described
in the current case). Given that KF’s rumination
and binge eating symptoms were correlated, we
also encourage investigators to examine disordered
eating as a possible moderator of treatment
response. Another question raised by our findings
is whether KF required RD specific treatment (e.g.,
diaphragmatic breathing) at all, or whether her
rumination would have fully responded to a modi-
fied version of transdiagnostic CBT, in light of her
overvaluation of shape and weight.

Our remarks must be interpreted in light of cer-
tain limitations. Although the fact that KF
remained symptomatic during the baseline phase
strengthens our interpretation that the interven-
tion itself facilitated symptom change, we cannot
rule out the potential impact of common factors
such as attention or alliance, or that KF’s symp-
toms may have continued to decrease through
self-monitoring alone if the intervention had not
been offered. However, KF had previously dis-
closed her regurgitation behavior to mental health
providers in the context of supportive psycho-
therapies, yet had remained symptomatic. Also, KF
recorded her rumination and binge episodes on
two different apps; which may have weakened the
observed relationship between the behaviors due
to method variance. Lastly, although we examined
the relation between KF’s binge eating and rumi-
nation behaviors, we did not measure shape and
weight concerns at every session (e.g., through the
ED-1516), nor did we collect post-treatment EDE-Q
data. We were, therefore, unable to investigate the
relation between overvaluation of shape/weight
and rumination, which may have been important
given KF’s belief that rumination could lead to
weight loss.

In conclusion, RD often goes undetected but can
present in adults and co-occur with disordered eat-
ing. With no RCT data to guide treatment planning,
our findings suggest that CBT techniques already
familiar to ED specialists may have heuristic value
for RD treatment and provide fruitful avenues for
future research.

References

1. American Psychiatric Association. (2013). Diagnostic and Statistical Manual

of Mental Disorders, 5th ed. Washington: APA Press.

2. Tamburrino MB, Campbell NB, Franco KN, Evans CL. Rumination in adults:

Two case histories. Int J Eat Disord 1995;17:101–104.

3. Kessing BF, Smout AJ, Bredenoord AJ. Current diagnosis and management

of the rumination syndrome. J Clin Gastroenterol 2014;48:478–483.

CBT FOR RUMINATION AND BINGE EATING

International Journal of Eating Disorders 49:10 967–972 2016 971



4. Delaney CB, Eddy KT, Hartmann AS, Becker AE, Murray HB, Thomas JJ. Pica

and rumination behavior among individuals seeking treatment for eating

disorders and obesity. Int J Eat Disord 2015;48:238–248.

5. Hartmann AS, Becker AE, Hampton C. Bryant-Waugh R. Pica and rumination

disorder in DSM-5. Psychiatr Ann 2012;42:426–430.

6. Hejazi RA, McCallum RW. Rumination syndrome: A review of current con-

cepts and treatments. Am J Med Sci 2014;348:324–329.

7. Chitkara DK, Van Tilburg M, Whitehead WE, Talley NJ. Teaching diaphrag-

matic breathing for rumination syndrome. Am J Gastroenterol 2006;101:

2449–2452.

8. Dalton WT, Czyzewski DI. Behavioral treatment of habitual rumination: Case

reports. Dig Dis Sci 2009;54:1804–1807.

9. Wagaman JR, Williams DE, Camilleri M. Behavioral intervention for the

treatment of rumination. J Pediatr Gastroenterol Nutr 1998;27:596–598.

10. Williamson DA, Lawson OD, Bennett SM, Hinz L. Behavioral treatment of

night bingeing and rumination in an adult case of bulimia nervosa. J Behav

Ther Exp Psychiatr 1989;20:73–77.

11. Agras WS, Schneider JA, Arnow B, Raeburn SD, Telch CF. Cognitive-behavioral

and response-prevention treatments for bulimia nervosa. J Consult Clin Psy-

chol 1989;57:215–221.

12. Luce KH, Crowther JH, Pole M. Eating Disorder Examination Questionnaire

(EDE-Q): Norms for undergraduate women. Int J Eat Disord 2008;41:273–276.

13. Fairburn CG. Overcoming Binge Eating: The Proven Program to Learn Why

You Binge and How You Can Stop. New York: Guilford Press, 2013.

14. Waller G, Cordery H, Corstorphine E, Hinrichsen H, Lawson R, Mountford V,

et al. Cognitive Behavioral Therapy for Eating Disorders: A Comprehensive

Treatment Guide. Cambridge, UK: Cambridge University Press, 2007.

15. Reese HE, Scahill L, Peterson AL, Crowe K, Woods DW, Piacentini J, et al. The

premonitory urge to tic: Measurement, characteristics, and correlates in

older adolescents and adults. Behav Ther 2014;45:177–186.

16. Tatham M, Turner H, Mountford VA, Tritt A, Dyas R, Waller G. Development,

psychometric properties and preliminary clinical validation of a brief,

session-by-session measure of eating disorder cognitions and behaviors: The

ED-15. Int J Eat Disord 2015;48:1005–1015.

THOMAS AND MURRAY

972 International Journal of Eating Disorders 49:10 967–972 2016


