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Abstract Background: Although severe obesity is dramatically increasing in older adults, many bariatric
programs use age cutoffs due to concerns about greater perioperative morbidity and mortality risks.
More recently, surgical outcomes have been reported in older adults. However, a paucity of data is
available on the psychological risks of older bariatric candidates. Our objective is to examine
psychiatric risk factors and weight loss outcomes in older (=65 yr) versus midlife (40-55 yr) versus
young adult (18-29 yr) patients.

Methods: Older, midlife, and young adults (n = 608) who underwent weight loss surgery (74.6%
women, 75.6% white, mean body mass index 48.07 = 9.61 kg/mz) at the Cleveland Clinic Bariatric
and Metabolic Institute completed a psychiatric diagnostic interview, and the Minnesota Multiphasic
Personality Inventory-2-Restructured Form, Binge Eating Scale, and Cleveland Clinic Behavioral
Rating Scale before surgery. The data gathered from follow-up visits and weight loss outcomes at
1,3, 6,9, 12, and 18 months after surgery were measured.

Results: Young adults had a greater reduction in excess body mass index than those at midlife in
the first 6 months but no age differences were noted in the following year. Older patients were less
likely to have a suicide history but the groups were equivalent on other psychiatric variables and
self-report measures. Psychologist evaluators rated older adults less favorably on the capacity to
consent and realistic nature of expectations.

Conclusion: Although medical risks may cause concern, older adults do not demonstrate any
increased psychological risk factors compared with midlife or young adult surgical candidates and
evidenced equivalent weight loss. However, concerns with lower ratings on consent and expecta-
tions warrant additional research. (Surg Obes Relat Dis 2012;8:616—-624.) © 2012 American
Society for Metabolic and Bariatric Surgery. All rights reserved.
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The incidence of severe obesity has continued to rise in
an increasingly aging population with approximately 25%
of those older than age 60 years having a body mass index
(BMI) in the obese range [1]. However, weight loss surgery
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in older patients has been underused, with many bariatric
programs enforcing age cutoffs due to concerns about
greater perioperative morbidity and mortality risks [2,3]. In
2006, the Centers for Medicare and Medicaid Services
agreed to provide coverage for weight loss surgery for its
Medicare beneficiaries who have a BMI =35 kg/m?, =1
obesity-related co-morbidity, and have been previously un-
successful with medical treatment for obesity [4]. This cov-
erage allowed for bariatric surgery to be presented as an option
to morbidly obese older individuals. Since then, a number of
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researchers have examined complications and outcomes
among these older patients. In contrast to early work that
focused on both open and laparoscopic procedures [1,5], more
recent studies examining samples undergoing laparoscopic ap-
proaches have found positive outcomes [6,7]. Furthermore,
comparable mortality, complications, and weight loss out-
comes have been demonstrated compared with younger bari-
atric patients [8,9].

Although medical co-morbidities increase with age,
many psychiatric risk factors decrease. The prevalence of
major psychiatric illnesses [10], mood and anxiety disorders
[11], and substance abuse [12] are lower when comparing
older and younger cohorts. Furthermore, binge eating dis-
order is significantly less prevalent in persons >65 versus
<65 years [l1]. Studies have also demonstrated that
younger patients are less adherent with postoperative fol-
low-up after bariatric surgery [13]. In contrast, concerns
with possible cognitive decline and fewer social supports
among older bariatric candidates have been noted [14]. Of
particular concern is the noted interaction between age and
BMI on intensifying white matter dysfunction and associ-
ated cognitive deficits [15,16], suggesting greater vulnera-
bility in older bariatric patients.

Despite greater access to bariatric surgery, a paucity of
data is available on the psychological risks of older adult
bariatric candidates. The present study was conducted to
examine age differences in the demographic variables, psy-
chiatric history, psychological testing results, postoperative
weight loss, and compliance with postoperative visits
among 3 age groups: young adult patients (18-29 yr),
midlife patients (40—55 yr), and older patients (=65 yr). It
was hypothesized that older patients would have fewer
psychosocial co-morbidities and fewer binge eating symp-
toms and emotional distress on psychological measures
compared with the young and midlife adults. We also hy-
pothesized that older patients would demonstrate greater
postoperative adherence with appointments than younger
cohorts. However, the psychologists’ ratings of capacity to
consent, realistic nature of expectations, and social support
were hypothesized to be lower in older patients compared
with the other cohorts owing to potential worsening cogni-
tive deficits and loss of supports related to age. Finally,
consistent with previous studies, we did not hypothesize any
age differences in the percentage of excess BMI loss.

Methods
Participants

Participants were included if they had undergone weight
loss surgery at the Cleveland Clinic Bariatric and Metabolic
Institute at the analysis and had =2 scheduled follow-up
visits at 1, 3,6, 9, 12, and 18 months postoperatively. Of the
larger sample of 948 participants, 608 were selected that fit
the following age categories: young adult (18-29 yr; n =

82), midlife (40-55 yr; n = 460), and older adult (=65 yr;
n = 70). Most patients were women (74.6%) and white
(75.6%; 20.9% black). The mean education level was
14.21 = 2.47 years. Consistent with a bariatric population,
the mean BMI was in the clinically severe obese range
(mean 48.07 = 9.61 kg/m?).

Most (n = 409; 67.3%) underwent laparoscopic Roux-
en-Y gastric bypass; 106 patients (17.4%) underwent lapa-
roscopic adjustable gastric banding, 74 (12.5%) underwent
laparoscopic sleeve gastrectomy, and 19 (3.2%) underwent
a revision procedure. The Cleveland Clinic’s institutional
review board approved the present study.

Assessments

At the initial psychological evaluation, all patients com-
pleted the Minnesota Multiphasic Personality Inventory-2,
restructured form (MMPI-2-RF) [17]. The MMPI-2-RF is a
338-item objective and multifaceted measure of personality
and psychopathology. It includes reliable and empirically
validated measures of emotional, thought, behavioral, so-
matic, and interpersonal dysfunction. The 9 restructured
clinical scales were included in the analyses. The restruc-
tured clinical scales have good internal consistency (mean
Cronbach’s @ = .74) and convergent and discriminant va-
lidity within a bariatric surgery sample [18]. Patients with
invalid profiles were excluded from the analyses. Profile
invalidity was determined for those with unscorable, cannot
say responses =18, a T score of =80 on variable response
inconsistency, a T score of =80 on true response inconsis-
tency, and/or a T score of =100 on infrequent psychopa-
thology responses.

Patients also completed the Binge Eating Scale (BES)
[19] at the initial psychological evaluation. The BES
consists of 16 items that describe the affective, cognitive,
and behavioral aspects of binge eating. The measure has
been found to have construct validity in its ability to
distinguish between minimal, moderate, and severe binge
eating problems. Clinical cutoffs of binge eating severity
have been established for the BES [20], and internal
consistency has been reported in bariatric populations
(Cronbach’s a = .90) [21].

Finally, the Cleveland Clinic Behavioral Rating System
(CCBRS) [22] was completed by the evaluating psycholo-
gist immediately after the interview. Each of 9 domains was
assessed on a Likert-rating scale from 5 (excellent) to 1
(poor). Thus, lower scores reflect less favorable ratings. The
9 domains of interest were (1) consent (capacity to consent,
possible cognitive impairment, understanding of risks, ben-
efits, alternative treatment); (2) expectations (realistic na-
ture of surgery, recovery, early transition, weight loss goals,
effect on relationships, quality of life, long-term outcome,
and so forth); (3) social support (support by spouse or
significant other, children, family members, friends, em-
ployer, coworkers, in addition to previous conversations
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with bariatric patients, attendance at support groups); (4)
mental health (psychiatric diagnosis, severity, and duration
of diagnosis; effect of illness on cognitive capacity, present
stability/instability of illness, current treatment, adherence
to treatment recommendations, psychosocial stress that
might affect illness and patient insight); (5) substance use/
abuse/dependence (use, abuse, and dependence of alcohol,
prescription, and illicit drugs, current and past tobacco use,
including history and present use and if the history consid-
ers a period of sobriety and relapse risk); (6) eating behav-
iors (binge eating behaviors, night eating behaviors, com-
pensatory behaviors, history of eating disordered behaviors,
and problematic outcomes from past dieting attempts; also
considers behaviors [e.g., “grazing,” high-calorie beverage
consumption] that might affect outcome; (7) adherence (ad-
herence during previous dieting attempts, adherence with
past psychological/psychiatric interventions, adherence
with medical recommendations, likely adherence with to-
bacco prohibition, and with program protocol); (8) coping/
stressors (assessment of coping resources in the context of
situational stressors); and (9) overall rating by the evaluator.
The CCBRS has excellent internal consistency (Cronbach’s
o = .88) and good consistency across providers (r = .82)
[20].

At the initial entry into the bariatric program, semistruc-
tured psychiatric interviews conducted by licensed clinical
psychologists, or postdoctoral fellows under their supervi-
sion, specializing in bariatric psychology were completed
on all patients (for more information on the procedures, see
Heinberg et al., [22]). Trained research assistants abstracted
data on the following variables: current psychiatric medica-
tion use, history of inpatient psychiatric hospitalization,
suicide history, smoking status, and substance abuse his-
tory.

Clinical indexes and demographics

During their preoperative evaluation, the patients’
height, weight, BMI, gender, ethnicity, years of education,
and age were recorded. The type of weight loss surgery was
determined from the operative note. The weight and BMI
were measured at each subsequent follow-up visit at 1, 3, 6,
9, 12, and 18 months. Finally, attendance at the follow-up
visits with the surgeon, dietitian, and psychologist were
determined from the electronic medical record.

Statistical analysis

Group differences among the young adult, midlife, and
older patients were evaluated using chi-square analyses for
categorical variables (i.e., gender, ethnicity, current psychi-
atric medication use, history of inpatient psychiatric hospi-
talization, suicide history, smoking status, substance abuse
history, and attendance at follow-up visits). Rather than
examining age as a continuous variable and potentially
failing to find bimodal distributions (e.g., less appointment

adherence in both the youngest and oldest cohorts), a series
of analyses of covariance examining the group differences
in weight loss at 1, 3, 6, 9, 12, and 18 months after surgery
were conducted comparing the age categories and control-
ling for the possible covariates of gender, race/ethnicity,
education, and surgery type. Similar analyses of covariance
were conducted for restructured clinical scales of the
MMPI-2-RF, BES, and the domains of the CCBRS. When
significant differences were found, least significant differ-
ence post hoc tests were conducted.

Results

The groups differed by surgery type [Chi-square (4, 608) =
26.71, P < .001]. Midlife patients were more likely to have
undergone Roux-en-Y gastric bypass (70.5% versus 62% of
young adult patients versus 51% of older patients), laparo-
scopic adjustable gastric banding was more common in
older patients (35.7% versus 20% of young adult and 14.2%
of midlife patients), and laparoscopic sleeve gastrectomy
was more common in young adult patients (17.5% versus
14.2% of midlife patients and 11.4% of older patients).
Significant group differences were also found for gender
[Chi-square (2, 608) = 10.79, P < .01]. The young adult
sample was 86.67% female versus 74.32% of the midlife
patients and 62.69% of the older patients. No differences
were noted for race/ethnicity or years of education (P >
.10). Because weight loss outcomes can differ by surgery
type and gender, subsequent analyses controlled for both
these variables. Baseline BMI differences were also found
among the groups [F (2, 606) = 6.10; P < .01], with young
adult patients (mean 51.15 * 11.27 kg/m?) significantly
heavier than both midlife (mean 47.90 + 9.63 kg/m?) and
older adults (mean 45.58 = 5.71 kg/mz). As a result, the
percentage of excess BMI units (%EBMI) was used as an
outcome variable rather than BMI change.

No age group differences were found for current psychi-
atric medication use, a history of substance abuse/depen-
dence or inpatient psychiatric hospitalization (P > .10; Fig.
1). Significant differences were noted for a suicide history
[Chi-square (2, 608) = 7.57, P < .03]. Only 1.49% of older
adults endorsed a previous suicide attempt compared with
9.07% of midlife adults and 12.16% of young adults. Group
differences were also noted for a smoking history [Chi-
square (2, 608) = 10.33, P < .03]. Younger patients were
less likely to have had a smoking history (27.39%) com-
pared with midlife (42.09%) and older (49.25%) adults. For
both surgical follow-up visits [Chi-square (2, 608) = 10.13,
P < .01] and nutrition follow-up visits [Chi-square (2, 608)
= 4.79, P < .05] young adults were less likely to adhere to
appointments than their older peers (Fig. 1). No differences
were found with adherence to psychology follow-up visits.

A significant difference for age was found for %EBMI at
1 month of follow-up after controlling for gender and sur-
gery type [F' (4, 600) = 5.13; P < .005], with midlife
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Fig. 1. Age Group Differences for Demographics, Clinical Variables and Adherence with Follow-Up Appointments (¥ connotes P < .05).

patients reducing their %EBMI significantly more than
younger patients (Table 1). At 3 months, the age differences
were no longer significant; however, at 6 months of follow-
up, a significant main effect was found with midlife patients
reducing their %EBMI significantly more than in younger
patients [F (4, 547) = 3.69; P < .03]. Again, older adults
did not differ from the other groups. After 6 months of
follow-up, the age differences were no longer significant.
Only 2 MMPI-2-RF profiles were invalid, and no differ-
ences were found among groups on MMPI-2-RF validity.
No significant differences were found on any of MMPI-
2-RF restructured clinical scales or for the BES (all P > .10;
Table 2). On the CCBRS, an age effect was found on
consent (P < .005; Table 3). Younger patients were rated
greater on consent than both midlife and older patients and
midlife patients were significantly greater than older adults

(all post hoc P < .05). An age effect was also found for
expectations (P < .05), with younger patients rated signif-
icantly greater (P < .05) than the other 2 age groups. Trends
were found for social support (P < .10) and mental health
(P < .09). Younger patients were rated as greater on social
support than midlife patients, and older patients were rated
as greater on mental health than midlife candidates (all P <
.05). Finally, a main age effect was found on the overall
CCBRS rating (P < .005), with younger patients receiving
greater ratings than midlife candidates (Table 3).

Discussion

These findings indicate that older adults show equivalent
weight loss and do not demonstrate any increased psycho-
logical risk factors compared with young adult and midlife

Table 1
Percentage of excess body mass index loss across age groups controlling for gender and surgery type
Follow-up point (mo) %EBMIL F P value
Young adult (n = 80) Midlife (n = 458) Older (n = 70)
1 16.29 *= 7.85* 21.36 £ 11.99* 20.21 = 10.63 5.13 <.005
3 32.73 = 18.20 37.39 £ 17.59 34.69 + 15.63 1.11 NS
6 44,01 = 21.31* 53.30 £ 24.98%* 45.85 = 24.22 3.69 <.03
9 51.96 = 22.44 60.08 = 25.33 50.92 = 26.50 2.22 NS
12 53.35 + 26.26 63.00 = 25.21 54.08 = 29.46 2.09 NS
18 57.61 = 25.72 65.62 = 25.30 58.24 = 34.23 .53 NS

%EBMIL = percentage of excess body mass index loss; NS = not significant.

Data presented as mean = SD.
* Significantly different at P < .05.
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Table 2

Minnesota Multiphasic Personality Inventory 2 Revised Form clinical scales and Binge Eating Scale across age groups controlling for gender and

surgery type

Variable Young adult (n = 80) Midlife (n = 458) Older (n = 70) F

MMPI-2-RF
Demoralization 49.55 £ 8.63 50.55 £ 9.42 49.52 £ 891 .20
Somatic complaints 53.50 + 11.48 57.36 = 11.63 5727 £17.19 1.47
Low positive emotions 4791 = 8.51 50.75 = 10.81 53.15 = 9.67 1.19
Cynicism 47.36 £ 10.74 48.73 £ 10.00 48.19 £ 8.13 25
Antisocial behavior 4450 £ 6.35 45.60 = 8.02 44.88 £ 17.13 A48
Ideas of persecution 48.18 = 7.14 51.18 = 9.50 49.15 = 8.21 1.37
Dysfunctional negative emotions 46.74 = 11.07 45.89 = 9.31 43.58 = 8.55 0.62
Aberrant experiences 4541 = 5.51 46.61 = 8.34 4485 = 5.75 81
Hypomanic behavior 42.36 * 6.24 4338 £7.53 43.27 £7.99 A8

Binge eating scale 17.36 = 9.47 16.64 = 9.66 17.06 = 8.98 24

MMPI-2-RF = Minnesota Multiphasic Personality Inventory 2 Revised Form.

Data presented as mean * SD.
P values not significant.

surgical candidates. Young adult patients demonstrated
greater %9EBMI loss compared with midlife patients in the
first 6 months; however, this effect was no longer significant
in the year after this point, and equivalent weight loss
benefits were noted at all points for older patients consistent
with other studies [8,9]. Older patients were less likely to
have a history of suicide and were equivalent on other
psychiatric historical variables, the MMPI-2-RF, and the
BES. Although we had hypothesized significantly less eat-
ing pathology, psychopathology, and distress given the ten-
dency for these factors to attenuate with age [11], the results
have demonstrated relative equivalency across the age spec-
trum. Only the psychologists’ ratings of mental health dem-
onstrated a trend toward more positive assessments for older
patients versus those at midlife. Measures, such as the BES
and the MMPI-2-RF, are not diagnostic and future work
might find age effects when using structured diagnostic
interviews rather than symptom instruments or those assess-
ing stable personality factors. Finally, although the sub-
stance abuse rates did not vary among the groups, young

adult patients were less likely to have a smoking history;
however, this might be a generational effect in smoking
behavior [12].

Unlike other psychometric instruments, age differences
were noted on the CCBRS. The psychologists’ ratings of the
young patients’ consent was significantly greater than that
of midlife patients, who, in turn, were rated more highly
than older adults. Given that this domain assesses the ca-
pacity to consent, possible cognitive impairment, and an
understanding of the risks and benefits, this might be re-
flective of the raters’ perceptions of the possible cognitive
difficulties related to age. Cognitive impairment has been
shown to increase with both advanced age [23] and obesity
[24], with a likely interaction between the two [15,16].
Executive function involving reasoning, processing speed,
complex problem solving, attention, and memory show the
greatest possible deterioration with age. Aspects such as
memory and attention can impede the ability to consent and
have a realistic understanding of the surgery [14—16]. Sim-
ilarly, younger patients were given higher ratings on their

Table 3

CCBRS results across age groups controlling for gender and surgery type

CCBRS Young adult (n = 80) Midlife (n = 458) Older (n = 70) F P value
Consent 3.93 & 53%% 3.68 + 757k 3.41 + 72%% 5.87 <.005
Expectations 3.68 * 48)*f 3.33 £ 0.65% 3.32 £ 0.567 3.22 <.05
Social support 3.82 £ .39% 3.49 = .70* 3.58 = 0.66 2.67 .09
Mental health 3.55 = .80 3.38 = .80* 3.67, = 81 2.54 .08
Substance/alcohol 4.09 £0.61 3.85 .82 411 £.75 2.05 NS
Eating behaviors 3.23 = 0.69 2.98 = .58 3.12 £ 0.63 1.90 NS
Adherence 355 % .51 334 £ .71 341 £.57 .83 NS
Coping/stressors 341 £ 0.67 3.20 £ 0.66 3.44 = 58 2.23 NS
Overall 3.82 £ .59% 3.34 + 0.66* 3.44 = 58 491 <.005

CCBRS = Cleveland Clinic Behavioral Rating System.

* Items significantly different from each other at P < .05.
" Items significantly different from each other at P < .05.
*Items significantly different from each other at P < .05.
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expectations than the other 2 age groups. This domain
measures the patients’ understanding of the realistic nature
of surgery, recovery, early transition, weight loss goals,
effect on relationships, quality of life, long-term outcome,
and so forth. This was somewhat surprising given that
previous studies have noted a relationship between unreal-
istic weight loss goals and patient age [25]. However, these
ratings might more strongly relate to an understanding of
the procedure and of the risks and benefits.

Younger patients also showed a trend toward greater
social support ratings than midlife patients but not older
patients, as hypothesized. Older adults often experience a
shrinking social networks from retirement, death, adult chil-
dren leaving the area, and so forth. However, these limita-
tions could also affect those at midlife. Younger patients
might benefit from the assistance of parents and siblings, in
addition to spouses and friends. As patients age, however,
social supports could be even more important as a method
of helping them with the intricacies of postoperative nutri-
tion plans or providing transportation to and from appoint-
ments. Thus, the assessment of support is an important part
of the evaluation of the midlife and older patient, with the
knowledge that the quality of support is likely more impor-
tant than the quantity [26].

As previously noted, older patients showed a trend to-
ward better mental health ratings by the evaluators com-
pared with the midlife patients. This might be reflective of
age differences in psychopathology but could also reflect
cohort differences in the willingness to disclose psycholog-
ical difficulties [27]. Younger patients were given greater
overall ratings than midlife patients, but the older patients
did not differ from either group. Except for the mental
health ratings being highest in the oldest subsample, all
other domains on the CCBRS were highest in the young
adult group. Thus, the summary rating favoring this age
group was not surprising.

Attendance at follow-up visits is associated with greater
adherence [13]. The midlife and older adults had greater
adherence with these visits, which might be a positive prog-
nostic factor for older bariatric surgery candidates. Older
patients might have more insight/experience into the risks of
nonadherence and the importance of ongoing medical care/
follow-up. Furthermore, it might be easier for older indi-
viduals who might be less burdened by the demands of work
and family to attend these visits. Attendance at psycholog-
ical follow-up visits was less frequent than the surgeon or
dietitian visits across all age groups. Patients might not
believe it was a necessary part of their after care or might be
experiencing less psychological distress as their quality of
life improves.

The present study had a number of limitations. Because
the CCBRS is based on clinician ratings it is subject to rater
bias. More objective measures of social support, cognitive
functioning/capacity might have given different results.
Other instruments are self-report and might reflect differ-

ences in guardedness. All patients completed these mea-
sures and reported historical variables in the context of a
preoperative evaluation. Congruence between clinical eval-
uations and structured research-based assessments has been
previously shown to be quite low [28]. The degree of under-
reporting and whether there are age differences in such
tendencies is unknown.

Future research should examine age-related differences
in weight loss outcomes in the years after bariatric surgery.
Other important outcomes, such as quality of life, eating
behaviors, and adherence with postoperative recommenda-
tions, should be examined. Differential adherence with post-
operative recommendations (e.g., exercise, compliance with
supplements, dietary intake) among age groups should also
be assessed. Additional work should examine other factors
that could affect outcomes in older adults, including cogni-
tive issues, amount of social support, and mobility. Older
patients were more likely to be men and had a lower base-
line BMI. Future work should examine referral patterns,
motivation for surgery, and other factors that might explain
these demographic differences. Older patients were also
more likely to have banding procedures. Research should
examine whether this resulted from differences in Medicare
coverage (i.e., only Roux-en-Y gastric bypass and laparo-
scopic adjustable gastric banding are reimbursed) or if other
factors explain these differences.

Conclusion

Although medical risk factors could cause concern, these
findings indicate that older adults do not demonstrate any
increased psychological risk factors over young adult or
midlife surgical candidates. Equivalent weight loss benefits
were also found. Older patients were less likely to have a
past suicide attempt and were more likely to attend fol-
low-up appointments with their surgeon and dietitian. How-
ever, psychologists rated their consent and expectations less
favorably than younger cohorts, suggesting the import of
cognitive factors. With careful preoperative assessment of
the medical risk factors and of psychological and cognitive
functioning, older patients should not be discouraged from
undergoing bariatric surgery and experiencing its many ben-
efits.
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Editorial comment

Comment on: Older bariatric surgery candidates: is there greater
psychological risk than for young and mid-life candidates?

Given the growing evidence in the surgical data on the
safety and efficacy of bariatric surgery for older adults (age
=65 years) and the Medicare’s 2006 decision to cover
weight loss surgery in this population, the frequency with
which older patients present for a preoperative evaluation is
likely to increase [1-8]. Assessing and treating this distinct
subgroup of patients could involve some tailoring of the
standard preoperative workup and treatment planning pro-
cess to assist older patients in maximizing their chances of
long-term success. Until recently, little guidance was avail-

able in the published data for behavioral health providers
that specifically addressed clinical work with older bariatric
surgery patients. Henrickson et al. [9] at the Cleveland
Clinic presented excellent suggestions on this topic in a
recent report focusing on a patient-centered approach that
includes psychosocial and cognitive factors to be considered
during the evaluation of older bariatric patients.

Their present report empirically examines the psychological
risk factors and weight loss outcomes for bariatric surgery
patients by age group. Comparable to surgical studies finding
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