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Abstract
Objective—To use a Progressive Ratio (PR) computerized “work” paradigm to measure course
and correlates of exercise motivation in inpatients with Anorexia Nervosa (AN).

Method—Sixteen inpatients with AN participated in a PR task assessing the relative reinforcing
effect of 2 different increments of cash versus the opportunity to exercise for up to 30 minutes,
twice; at low weight, and, for n=10 participants, after weight restoration.

Results—There was a trend toward a higher work for exercise with $2 versus $5 increments of
cash as the alternative reinforcer. Exercise breakpoint did not differ between low and normal-
weight states. Exercise breakpoint at each time point was correlated with pre-hospitalization
exercise “commitment” (Commitment to Exercise Scale, r=0.613, p=0.012 at T1; r=0.634,
p=0.049 at T2).

Discussion—Patients with AN will work at a PR task for access to even a small amount of
exercise. Exercise motivation during hospitalization is correlated with pre-hospital exercise
commitment, and does not appear to change consistently with weight restoration.

Background
Anorexia Nervosa (AN) is a serious illness featuring self-starvation with a high rate of
relapse and chronicity (1). Exercise behavior occurs commonly, though not universally, in
patients with AN, and has been linked in some studies to worsened clinical outcome (e.g.,
(2;3)). The avidity with which some individuals with AN pursue exercise suggests that it is
highly reinforcing in at least a proportion of individuals with this disorder. Understanding
the reinforcing effect of exercise, its course and its mediators in patients with AN, may
ultimately lead to improved treatments for this challenging disorder.

The field of behavioral economics provides a set of tools to measure the reinforcing effects
of a range of activities including eating, use of drugs of abuse, and other “motivated
behaviors.” Laboratory paradigms quantify the reinforcing effect of a target behavior in
terms of the amount of “work” an individual is willing to expend to access it (4). The
progressive ratio (PR) task measures the reinforcing value of an object or behavior for a
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particular individual by requiring the individual to expend progressively increasing amounts
of effort to earn access to it. Effort in laboratory animals is most often based on the number
of bar presses while in humans effort or “work” is most often based on the number of key
taps on a computer. Breakpoint for a stimulus is defined as the number of responses
completed for a given reinforcer before he or she stops working for it. Total work and
breakpoint are related, and the more reinforcing a stimulus is, the higher the breakpoint (4).
Reinforcing effect is measured when one stimulus is offered and the relative reinforcing
effect is measured when two or more alternative choices are provided concurrently. The
latter paradigm provides the advantage of mimicking real-world situations in which
engaging in one reinforcing behavior likely involves the choice of that behavior at the
expense of alternative behaviors or reinforcers (e.g., an individual’s choice of drug versus
food).

The PR and related tasks are well-established tools in drug abuse research, and recent
investigations have extended them to examination of the reinforcing value of food under a
variety of conditions (5) including under food deprivation (6), in varying populations (7);(8),
and in association with genetic polymorphisms in the brain dopamine system (9). This
procedure has also been applied to measuring the relative reinforcing value of different
active and sedentary activities in children (10);(11) and in sedentary adults (12). Breakpoint
is sensitive to the motivational state of an individual (e.g., food deprivation increases
responding for food (4)), and may better predict actual consumption than subjective ratings
of liking (5). The PR procedure can be used to guide treatment interventions by providing a
means to assess the effects of pharmacological and other manipulations on the reinforcing
value of a target behavior in a laboratory setting.

Previously we presented the use of a Progressive Ratio (PR) paradigm to quantify the
reinforcing effect of exercise relative to a monetary voucher in a sample of 16 inpatients
with AN (13). In this investigation we found that patients performed an average of 1134
(±751) button presses for the opportunity to exercise on a treadmill for a maximum of either
15 or 30 minutes. Furthermore, exercise breakpoint was significantly correlated with self-
reported depression per the Beck Depression Inventory (BDI), and a trend was found toward
a correlation between exercise breakpoint and the Commitment to Exercise Scale (CES;
(14)). Main limitations of the initial study were assessment at a single time point and use of
an alternative reinforcer, an Amazon.com voucher with maximum value of $20, that
appeared to be too low to effectively compete with exercise in this population. The current
study addresses these limitations by assessing exercise reinforcement both at low weight and
following weight restoration, and by modifying the reinforcers to be either 3 min per trial of
exercise for a maximum earning of 30 min exercise upon completion of the maximum 10
trials, versus $2 or $5 in cash per trial, for a maximum possible earning of $20 or $50 per
session (counterbalanced). The aims of the study were to determine (1) whether the relative
reinforcing effect of exercise is modified in the setting of a variable (and potentially more
valuable) alternative reinforcer; (2) whether the relative reinforcing effect of exercise
changes with weight restoration; and (3) which clinical variables are correlated with the
relative reinforcing effect of exercise among inpatients with AN.

Methods
Participants

Study participants were 16 patients hospitalized on the General Clinical Research Unit of the
New York State Psychiatric Institute (NYSPI)/Columbia University Medical Center and
receiving treatment for AN. All participants were women between the ages of 18 and 45
years, and all met DSM-IV criteria for AN (with the allowable exception of the requirement
for amenorrhea (15)). Patients were required to be medically stable and weigh a minimum of
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75% Ideal Body Weight (IBW) to participate. Potential participants were excluded if they
had significant medical illness or pregnancy; substance dependence in the past 6 months;
psychosis, or were at suicide risk. All patients were free of psychotropic medication for a
minimum of 2 weeks prior to the first set of study sessions. One participant started sertraline
between the two study time points; remaining participants took no psychotropic medication
throughout the study. All participants signed informed consent prior to participation in this
study, and all study procedures were approved of the NYSPI Institutional Review Board.

The GCRU features a behavioral protocol aimed at restoration of weight to 90% IBW.
During hospitalization, physical activity is initially limited to activities of daily living within
the confines of the inpatient unit. Failure to gain weight at an expected rate results in
reduction of activity privileges (“bed rest”). As weight gain progresses, patients are
permitted to have supervised off-unit time that was limited to select areas within the facility,
and, once stable at or above 90% IBW (weight maintenance phase), are permitted to leave
the inpatient unit for up to 24 hours on a pass. Formal exercise, including the use of exercise
equipment, is not permitted during the weight restoration phase of treatment, and is highly
discouraged during the weight maintenance phase. Throughout hospitalization, surreptitious
exercise (e.g., in patients’ bedrooms) is feasible, but discouraged.

Ten of the sixteen patients enrolled in low-weight testing successfully completed weight
restoration under this protocol and participated in the second testing sessions scheduled
upon achieving 90% IBW. One additional patient completed the inpatient treatment but
developed cardiac instability and was excluded from weight-restored study participation.

Progressive Ratio Task
At each time point, low-weight and 90% IBW, patients participated in two 40-min PR task
sessions, scheduled at least 48 hours but no greater than two weeks (mean=4.9, SD=3.2
days) apart. The timing of the low-weight sessions depended on when patients achieved the
minimum weight for testing and were medically stable. The second set of sessions was
conducted as soon as possible after participants reached 90% IBW (mean of 34 ±10.4) days
after first set of sessions). All PR sessions were conducted on a weekday morning (starting
between 9:30 and 10:30 am) after patients ate a supervised breakfast at 8:00 am. Neither
caloric content nor food content of the meal was standardized across patients.

During each session, an individual worked for all or part of a maximum amount of time (30
min) for which she would be permitted to exercise, or for all or part of a maximum amount
of cash (either $20 or $50, randomized and counterbalanced across study days) she could
earn. Work consisted of finger presses on a computer keyboard. Each PR session consisted
of 10 trials, with 1/10th the maximum amount of exercise time or cash earned at each trial.

To begin a PR task session, the participant selected a computer screen icon that represented
the reinforcer of her choice, opportunity to exercise or cash. Once this was selected, the
participant was required to continue to work for that reinforcer until that trial was completed
(or until she stopped working for the session). After completion of a trial, the participant had
eight seconds to decide which reinforcer she would work for at the next trial. She could
change her selection at the beginning of a trial but not within a trial (i.e., after she had
pressed the keypad multiple times). The work required in the first trial for each reinforcer
was 50 presses; however, the work requirement increased each subsequent trial that
reinforcer was selected. At the first trial a given reinforcer was chosen, 50 presses were
required. The second time it was selected, 250 presses were required, and then 450, 650,
850, 1050, 1250, 1450, 1650, and 1850 presses were required to complete the trial. If the
participant selected the alternative reinforcer, it would require 50 button presses, then 250,
450, etc. Thus, the work requirement for each reinforcer increased independently during the
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session. To earn the maximum amount of exercise or cash, the participant had to perform
9,500 keyboard finger presses within the 40-min period. Fewer presses were required if
choices were distributed between the two reinforcers. Patients were informed prior to
beginning the experiment about these procedures. At the end of each trial, an icon
representing the earned reinforcer was displayed on the right side of the computer screen. At
the end of the 40-min session, total earnings were displayed.

Choice reinforcers were time to exercise and cash. For exercise earnings, individuals were
allowed access to a treadmill, which was shown to participants prior to experimental
sessions. Exercise earnings were up to 30 min brisk walking with a maximum speed of 4.0
mph. Exercise was monitored by a study physician using an earlobe pulse monitor with
target heart rate in the 40–50% maximal heart rate range, consistent with light to moderate
exercise (16). Potential monetary earnings (cash) was also shown to participants prior to
experimental sessions and provided immediately after the PR session. Cash earnings were
up to $20 or $50, counterbalanced by study session (day). The reason for measuring the
reinforcing effect of exercise relative to two different increments of cash was to determine
whether the breakpoint for exercise would differ as a function of alternative. In an optimal
paradigm, a plateau of responding would be achieved over multiple “doses” of an alternative
reinforcer, such that a participant would respond less for the reinforcer in question when a
large enough or valuable enough alternative reinforcer was available (17).

Progressive Ratio Breakpoint
The largest completed number of button presses (i.e., trial) for a given reinforcer, termed the
PR breakpoint, is thought to provide a measure of the reinforcing efficacy of that object or
activity. A larger PR breakpoint indicates a more potent reinforcer. We hypothesized that the
PR breakpoint would be relatively larger for exercise when the alternative cash reinforcer
was $2 per trial as compared with $5 per trial. We also hypothesized that the breakpoint for
exercise would be higher at low weight (75% IBW; first study time point or T1) than at 90%
IBW (second study time point or T2). Furthermore we hypothesized that individual
differences would be observed among patients in exercise breakpoint, with predicted clinical
correlates of the breakpoint for exercise including the CES and the BDI (per our previous
findings (13)).

Instruments
Initial self-report ratings were completed by participants within 2 weeks of hospital
admission. These included the Commitment to Exercise Scale (CES(14)), an 8-item visual
analogue scale assessing pathological and obligatory aspects of exercise behavior; total
score on CES is expressed as a percentage (with 100 the maximum obtainable score); the
Beck Depression Inventory (BDI, (18)), the Beck Anxiety Inventory (BAI, (19)), and the
Eating Disorder Inventory (EDI, (20)). The CES was also completed by 8 of 10 participants
upon weight restoration (within 2 weeks of the T2 PR task). The Pearson correlation
coefficient was calculated to determine whether an association was present between results
of the PR task and these clinical measures, as well as age and body mass index (BMI) upon
hospitalization, and duration of illness in years.

Comparison with Previous Study
We also compared data obtained from the first study time point to those presented in our
first paper (13), which was conducted using an essentially identical paradigm with an
independent cohort of participants. As described in the Background section of the current
paper, major differences between the 2 studies were the reinforcers: in the first study, the
amount of exercise varied between 1.5 and 3 min per trial vs a constant dose of monetary
voucher ($2); in the current study, the amount of cash varied between $2 and $5 per trial
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with a constant dose of exercise (3 min). Independent sample t-test was conducted to
determine whether a significant difference was present between exercise breakpoint for 3
min exercise under the $2 cash alternative reinforcer condition (Study 2) versus $2 voucher
condition (Study 1) condition (n=16 participants in each group), and under the $5 cash
(Study 2) versus $2 voucher (Study 1) condition (n=16 in each group). Independent t-test
was performed for clinical variables including age, admission BMI, duration of illness and
BDI between the two cohorts.

All statistical analyses were performed using SPSS version 16.0 (Chicago, IL).

RESULTS
Participant Characteristics

Sixteen women participated. Six met criteria for AN-Restricting subtype, while 10 met
criteria for AN Binge/Purge subtype. Participants were a mean age of 27 (SD=7.8), with
average reported duration of illness of 11.4 (±8.4) years, and body weight of 68.9 (±7.7)
percent Ideal Body Weight (IBW) upon hospital admission. Participants were an average of
78.3 (±2.3) %IBW at the first study sessions and 91.2 (±2.8) %IBW at the second sessions
(n=10). Patients were hospitalized an average of 23.1 (±16.7) days before the first study
sessions and 56.2 (±20.9; n=10) days before the second sessions.

Progressive Ratio Task
When participants were allowed to work for exercise compared with the $2 cash alternative
reinforcer, 15 patients completed all 10 trials and one completed 9 trials. The mean
breakpoints for exercise are presented in Table 1. When participants were allowed to work
for exercise compared with the $5 cash alternative reinforcer, 13 completed 10 trials at both
sessions, two completed 9 trials, and one completed 8 trials. For three participants
completing less than 10 trials, the session in which less than 10 trials were completed was
the first study session. For the remaining participant who completed 9 trials, a computer
error occurred preventing her completion of the task.

When comparison was made between the $2 alternative reinforcer condition and the $5
condition, at T1, a trend was observed for greater work for exercise when $2 cash was the
alternative compared to when $5 cash was the alternative (p=0.096). Breakpoint for exercise
did not differ significantly under these conditions (p=0.114). Nine participants had larger
exercise breakpoints under the $2 condition, three had larger exercise breakpoints under the
$5 condition, and four showed no difference between the two conditions. At T2, four
participants had larger exercise breakpoint under the $2 condition, one had larger exercise
breakpoint under the $5 condition, and four showed no difference between the two
conditions.

When exercise breakpoint was compared within participants across study time points, four
participants showed higher breakpoint for exercise at the T2 compared with T1, four showed
lower breakpoint, and three showed equal breakpoint. Of the three who had equal
breakpoint, all worked exclusively for cash at each study session. No significant difference
was found in the group as a whole between breakpoints between T1 and T2.

Psychological Ratings
Scores on the BAI, BDI, and EDI at each time point, and score on the CES at hospital
admission are also presented in Table 1. Scores on the BAI and BDI decreased significantly
between T1 and T2 (p values <0.05). Scores on the CES were available for 8 of 10
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completers at T2 and did not change significantly between assessment time points
(p=0.163).

Correlates of Exercise Breakpoint
Breakpoint averaged over the first two sessions was correlated with CES score obtained on
hospital admission (averaged over $2 and $5 alternative reinforcer conditions, r=0.613,
p=0.012, Figure 1). When the two sessions were considered separately, CES better predicted
exercise breakpoint obtained using the $2 cash alternative reinforcer (r=0.666, p=0.005) than
that obtained using the $5 cash alternative reinforcer (r=0.317, p=0.231). For the 10
participants who completed the 90% IBW testing, mean exercise breakpoint at T2 was
correlated with mean exercise breakpoint at T1 (r=0.863, p=0.001) and also with admission
CES (r=0.634, p=0.049), though not with T2 CES (r=0.579, p=0.133). Breakpoint was not
correlated with other clinical factors including age, duration of illness, or scores on
psychological assessments, or with duration of time to the first study session or time in
between sessions.

Comparison of Subtypes and Study Completers versus Non-completers
No differences were found between the AN-R and AN-B/P subtype with regard to exercise
breakpoint or total work for exercise at either time point. Clinical measures including CES
did not differ between subtypes. Of AN-R participants, 3 of 6 completed the study; of AN-
B/P participants, 7 of 10 completed the study.

Comparison of study completers with non-completers on clinical and behavioral measures
showed a near-significant trend toward larger exercise breakpoint among non-completers
compared with completers (1983 ±696 vs 825 ±1203, p=0.051). No difference was observed
in admission percent IBW, CES, BDI, BAI or EDI, or age or duration of illness between the
two groups of patients.

Comparison to Previous Study
When exercise breakpoint data were compared with data presented in our previous paper,
patients had higher breakpoints for exercise under the $2 voucher condition (1128 ± 763)
compared with the $5 cash session (466 ±607), but not compared with the $2 cash session
(794 ±787; p values 0.011 and 0.232, respectively). Clinical measures compared did not
differ between the two cohorts of patients. The %IBW at time of the first session was higher
in Study 1 than in Study 2 (81.15 ±4.37 vs 78.28 ±2.32, respectively; t[df=30]=2.321,
p=0.027).

Discussion
Previously we reported the feasibility and potential utility of employing a PR task, with
demonstrated utility in other settings, to measure the reinforcing effect of exercise among
inpatient women with AN. This study represents further development of this paradigm to
assess a phenomenon that can be highly problematic in people with this disorder. While this
study has several methodological limitations, discussed below, several aspects warrant
further discussion.

First, this study replicates our previous finding that women with AN are willing to “work” at
a PR task for the opportunity to exercise. In contrast, non-eating disordered people of
normal and obese body weights have been found to prefer to work for sedentary activities
compared with physical activity (21;22). The finding that 75% of our patient participants
worked for at least some portion of exercise suggests that it is a commodity of some value to
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them. These data together provide further support the feasibility and potential utility of this
paradigm in AN patients.

Second, these findings suggest that the relative reinforcing effect of exercise is influenced at
least to some extent by the “dose” of the alternative reinforcer. Although only a modest,
non-significant difference was present in the current study between the $2 per trial and $5
per trial alternative reinforcer conditions, we did find a difference between the $5 cash
condition and the $2 voucher condition used in our previous study, such that patients worked
harder for exercise (had higher breakpoints) when the alternative was relatively less
valuable. While limited conclusions can be drawn from comparison between two different
groups of patients, these findings taken together do suggest that the relative reinforcing
effect of exercise might be modified among AN inpatients by adjusting the “cost” of
exercise relative to an alternative reinforcer. Potential implications of this are elaborated
below. Alternative explanations for the difference in exercise breakpoint between the two
studies include the possibility that the maximum total earnings from the second study
influenced participants (i.e., opportunity to earn a total of up to $140 may have persuaded
some participants to work exclusively for cash); that different patient cohorts influenced
their attitudes toward study participation; and that patients participating in the first study,
who were more likely to be in the middle phase of treatment, had greater motivation for
exercise than patients in our second study, who were either low weight or weight restored.
These possibilities would have to be addressed via studies assessing exercise breakpoint at
several timepoints, and compared with additional doses and types of alternative reinforcers
within a single group of participants.

Third, breakpoint for exercise did not decrease significantly between the low and restored-
weight testing point, as we had predicted. On the contrary, individual patients demonstrated
variable changes in the exercise breakpoint, which likely corresponded with individual
psychological factors. For example, some patients upon debriefing who chose exercise cited
“having a bad body-image day” as the reason for doing so, in attempt to modify their body
habitus. Others however reported knowledge that they could have access to other physical
activity off the inpatient unit that would be preferable to the treadmill exercise, and that cash
was more useful to them at that point when they were in the process of discharge planning.
Prohibition of other off-unit activities on days of and surrounding this task would have
produced a more controlled “value” of the exercise offered at the weight-restored time point
(though would have limited the acceptability of this study to patients and the feasibility of
conducting it). It is of interest to note that despite having access to off-unit activities, 60% of
patients at 90% IBW still chose to work for exercise during at least one study session
(compared with 75% of patients at low weight), supporting the conclusion that exercise,
even in this artificial laboratory situation, retained some motivating value for patients.
Factors influencing choice behavior in this paradigm are likely complex and subject to
further investigation.

Psychological correlates of exercise breakpoint in this study included the admission CES
score, which is a measure of pre-hospitalization exercise motivation. Exercise breakpoints at
the two different study time points were also highly correlated. These associations provide
further validation of both CES and breakpoint assessments, and suggest that motivation to
exercise is not simply a “state” measure in individuals: patients who were motivated to
exercise before hospital admission were still relatively more motivated to exercise in the
beginning and at the end of treatment. It would be of interest to examine measures of
exercise reinforcement over yet a longer period of time in people with AN. Previous studies
using variable measures of exercise avidity (e.g., assessments of “compulsive exercise,”
“exercise dependence” and “hyperactivity” suggest that some 40–60% of patients with AN
on cross-sectional assessment exhibit symptoms consistent with problematic exercise (e.g.,
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(23–26)). Typically these measures are conducted by assessing exercise behavior among
outpatients, who do not have restrictions on their activity. A laboratory paradigm that can
objectively measure exercise motivation among inpatients with AN, who do not otherwise
have access to exercise, permits tracking of this phenomenon across treatment, and also
permits measurement of interventions aimed at modifying it, as discussed below.

The lack of an association between breakpoint and CES obtained at T2 is not surprising: the
CES, much like other self-report assessments of exercise motivation, assesses participants’
recent exercise attitudes and behavior; questions include, for example, whether participants
have a “set routine” for exercise or “feel ‘guilty’” when an exercise session is missed. On
the inpatient unit, exercise behavior was not permitted prior to this study, thus scores
obtained on the T2 assessment are more difficult to interpret compared with admission CES,
which reflects pre-admission exercise attitudes and behavior. That the CES at the second
time point was nonzero suggests that either some aspect of exercise ideation remains among
weight-restored patients (which would also not be surprising) and/or that patients’ answers
are influenced by their pre-admission exercise behavior. Either way, even though behavior
in the PR task may similarly be multi-determined, we propose it to be a more valid cross-
sectional assessment of the reinforcing effect of exercise in a setting in which patients have
not recently had access to this behavior.

The finding that study non-completers showed a trend towards higher exercise breakpoints
than completers raises the provocative suggestion that exercise motivation at low weight as
measured by this PR task may predict some aspect of treatment response. It would be
premature to draw such a conclusion from the current data, but further investigation with a
larger study sample and longer duration of follow-up could clarify this question.

A final observation is that our patients, in general, expended substantial effort to earn their
chosen reinforcer. Even though the current study found a higher proportion of sessions split
between work for the two commodities (and thus overall less work) compared with our
previous data, we still found that the rate of completed trials with exclusive work for one
commodity (and thus maximal keyboard tapping) was 50%. Overall, 10 of 16 patients
(62.5%) were willing to push on a computer keyboard 9500 times at least once in order to
earn the commodity of their choice. Drug abusing participants will also respond a large
number of times for their drug of choice (e.g., (27)), suggesting a parallel between the AN
patients and drug abusers. It is also possible that the AN patients “liked” responding or even
viewed responding per se as preferred activity compared with quiescence. This would be
consistent with laboratory animal studies showing that the rewarding effects of a wide range
of reinforcers are higher in the setting of food deprivation (28). Intriguingly, it is also
consistent with the behavioral phenomenon of AN itself, which typically requires a great
deal of commitment to a goal (i.e., weight loss), unhealthy as that may be.

This study had a number of limitations. First, the relatively small sample size and the
attrition between low and restored body weights reduces the certainty with which we can
conclude that weight gain does not affect exercise motivation. Second, as noted above, cash
does not have a universal value for all individuals, and the variable value of this alternative
reinforcer across participants could have further complicated our findings. Third, we were
unable to completely prevent surreptitious exercise on the part of patients in the study,
which may have dissuaded some participants from choosing this commodity. Fourth,
although we informed patients that we would not discuss their choices with unit staff, who
are generally discouraging of exercise, we could not prevent patients from discussing their
experience of this task with each other, and expectations of participants of the task and/or
the impact of their participation on treatment were not completely controlled. Finally,
without a control group we are unable to comment on how the reinforcing effect of exercise
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in our population of AN patients would compare to that of a non-patient sample tested under
the same conditions.

Clinical Implications
Limitations aside, several implications may be drawn from the above findings. First, this
task is feasible and amenable to conduct on an inpatient treatment unit. It appears to provide
an objective measure of exercise reinforcement during a time in which patients are not able
to freely exercise, and thus paves the way for assessments of future treatments aimed at
modifying exercise motivation among inpatients with AN. For example, several
interventions informed by behavioral economics have been aimed at providing behavioral
incentives to alter choice behavior; other interventions could include psychotherapy or even
pharmacotherapy aimed directly at modifying exercise reinforcement in AN patients. This
PR paradigm provides a compelling means by which the efficacy of such interventions could
be tested. Given the variable value of cash to individuals of different socioeconomic
backgrounds, as discussed above, additional alternative reinforcers such as pleasurable
sedentary activities, social privileges, and non-monetary options should also be considered.
Finally, longer-term assessments are needed including determination of the impact of in-
hospital exercise reinforcement on post-discharge weight loss and relapse, which remain
extremely problematic in AN patients. Given the findings by prior research that some
measure of drive for activity predicts worsened outcome among AN patients (2;3)), an in-
hospital tool to assess exercise drive and to measure the efficacy of potential treatment
interventions could be of great value to both clinicians and researchers.
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Figure 1.
Relationship between pre-admission CES and exercise breakpoint (averaged over two
sessions) at 75% IBW in 16 inpatient women with AN.
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