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Abstract Background: Over the last 20 years, bariatric surgery has emerged as a highly effective weight loss
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intervention that can also improve co-morbid medical conditions. However, some payors have
required preoperative supervised diets and weight loss.
Objective: To determine if preoperative weight loss is the best predictor of postoperative weight
loss.
Setting: Academic county hospital, United States.
Methods: A retrospective chart review of 218 patients. Patients who received psychological
evaluation and bariatric surgery were followed up at 1 year. All preoperative patients were
encouraged to lose weight; however, no specified amount of weight loss was required. Preoperative
weight loss and postoperative weight loss in body mass index (BMI), percent excess weight loss,
and percent total weight loss were measured. Bariatric outcome predictor variables evaluated
included age, race, and sex; BMI change; measures of depression and anxiety; number of unhealthy
eating types; and co-morbid medical conditions. A linear regression model and stepwise regression
analyses were used to estimate contributions of independent variables to the 1-year weight loss.
Results: All patients had a mean 28% reduction in BMI (63.3% excess weight loss and 29.1% total
weight loss) at 1 year postoperatively. As a single independent variable, preoperative weight loss
was a significant predictor of 1-year change in postoperative BMI (P ¼ .006). However, when age,
race, and sex were added to the regression equation, the predictive value of preoperative weight loss
became nonsignificant (P ¼ .543).
Conclusion: The present findings indicate that preoperative weight loss should not be considered in
isolation when clearance for bariatric surgery is being evaluated. (Surg Obes Relat Dis 2018;14:60–
65.) r 2018 Published by Elsevier Inc. on behalf of American Society for Metabolic and Bariatric
Surgery.
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The prevalence of obesity continues to increase, with
more than one third (34.9%, or 78.6 million) of U.S. adults
being obese [1]. Although bariatric surgery has been
performed for many years, over the last 20 years it has
emerged as a highly effective weight loss intervention that
can also improve co-morbid medical conditions. The health
benefits of bariatric surgery are impressive. For example,
a meta-analysis of primarily observational data revealed
r Metabolic and Bariatric Surgery.
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Table 1
Summary of overall sample characteristics

Sample characteristics (n ¼ 218) Mean or frequency %
(SD)

Age, yr 44 (±10.4 ) (Range
18–70)

BMI 49.2 (±9.8)
Race Black 49.0%

Caucasian 43%
Hispanic 5%
Other* 3%

Sex Female 85%
Male 15%

Bariatric surgical
procedure

Roux-en-Y gastric
bypass

71%

Sleeve gastrectomy 28%
Lap Band 1%

Beck depression inventory score 11.4 (9.7)
Beck anxiety inventory score 8.1 (8.3)
Number of co-morbidities 4.2 (1.7)
Number of eating types 6.9 (2.3)
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remission of type 2 diabetes in 77%, hypertension in 66%,
and sleep apnea in 88% of patients [2]. Unfortunately,
sustained weight loss and its associated metabolic benefits
are not consistent across patients, and some patients regain
more weight than expected after bariatric surgery. As a
result, some payors have required preoperative supervised
diets and weight loss [3]. While these mandates may be
consistent with the popular psychology maxim that “the
best predictor of future behavior is past behavior,” they may
not be consistent with obesity research findings.
Six review studies on preoperative weight loss as an

outcome predictor exist in the literature. The systematic
review of 15 studies from 1988–2009 on the effect of
bariatric patient preoperative weight loss on postoperative
outcome by Livhits et al. [4] reported that 10 studies (66%)
found no positive effect. An expanded review of studies
from 1988–2010 by these authors [5], covering multiple
preoperative predictors of postoperative weight loss, found
mixed results with 7 of 14 studies (50%) showing no
positive association between mandatory preoperative weight
loss and postoperative weight loss. Cassie et al. [6] reported
on 27 studies completed from 1995–2010, revealing that
62.5% of the studies reviewed (N ¼ 15) found no beneficial
effect of preoperative weight loss on postoperative weight
loss. A systematic review of studies from 1991–2011
evaluating the relationship between preoperative weight loss
and postoperative outcome by Ochner et al. [7] concluded that
the inconsistency and questionable validity of the existing
research provides insufficient evidence to justify a bariatric
surgery preoperative weight loss mandate. An updated liter-
ature review of studies from 1995–2014 by Gerber et al. [8]
concluded that a large amount of data on the impact of
preoperative weight loss on postoperative outcome is incon-
sistent. Kim et al. [3] reviewed studies that focused on
mandated preoperative weight loss from 2011–2016 indicated
that there was no data from any randomized controlled trial,
large prospective study, or meta-analysis to support the
practice of insurance-mandated preoperative weight loss.
Randomized clinical trials (RCT) on preoperative weight

loss as a predictor of postoperative outcome are mixed and
generally do not support expectations of a weight loss
benefit. The initial indication that there may be a benefit at
6-month follow-up [9] was not replicated in a smaller
6-month RCT follow-up study [10], a larger 30-day RCT
follow-up study [11], or a comparably sized 24-month RCT
follow-up study [12].
The purpose of the present study was to evaluate multiple

predictors of postoperative weight loss to help determine if
preoperative weight loss is the best predictor of post-
operative weight loss.
BMI percent change preoperative −1.0% (6.9)
BMI percent change at 1 yr postoperative 28.7% (8.9)

BMI ¼ body mass index.
⁎Hawaiian, Pacific Islander, Indian Americans, Arabs, and others that

did not fit into any of the above categories.
Methods

A retrospective, institutional review board–approved
chart review of 483 patients who underwent preoperative
psychological evaluation for bariatric surgery clearance in
an inner city academic hospital from January 1, 2009 to
December 15, 2015 was conducted. Within that time, 377
bariatric surgeries were performed. Patients in the present
study (n ¼ 218) who received psychological evaluation and
bariatric surgery were followed up at 1 year postoperatively
between January 1, 2009 and December 15, 2015.
The mean age of study patients (n ¼ 218) was 44 years,

85% were female, 57% were minorities (49% black, 5%
Hispanic, and 3% other), 43% were Caucasian, and 71%
underwent Roux-en-Y gastric bypass (28% gastric sleeve
and 1% lap band). Comparison of the study sample
characteristics (Table 1) with the initial patients receiving
psychological evaluation (n ¼ 483) revealed that the
population sets are highly similar and no differential
dropout reflecting a bias in the evaluation group was seen.
All preoperative patients were encouraged to lose weight.

However, no specified amount of weight loss was required
for recommendation for bariatric surgery. Patients were also
asked to attend weekly preoperative support groups where
they were weighed and received preoperative preparation
support. Preoperative weight loss in body mass index
(BMI), percent excess weight loss (%EWL), and percent
total weight loss (%TWL) was measured by taking the
difference between weight at the first psychological evalua-
tion appointment and at surgery. Study data were collected
and managed using REDCap (Research Electronic Data
Capture).
Bariatric outcome predictor variables evaluated in the

present study included age, race, and sex; presurgical BMI;
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BMI change; type of surgery; measures of depression and
anxiety (Beck inventories); number of unhealthy eating
types (e.g., emotional, fast food, and junk food eating); and
co-morbid medical conditions. Patients completed a com-
prehensive questionnaire regarding their social, mental
health, and co-morbid medical conditions (e.g., type 2
diabetes; sleep apnea; hyperlipidemia; hypertension; and
knee, joint, and back pain). Postoperative weight loss
(i.e., in BMI, %EWL, and %TWL) was measured by taking
the difference between weight at surgery and at 1 year
postoperatively.
A linear regression model was used to determine the

power of the independent variables to predict postoperative
change in BMI. Stepwise regression analyses estimated
individual contributions of independent variables to the
1-year weight loss variance in percent change BMI units.
A sequential modeling approach was adopted. This nested
regression allowed the investigators to examine the pre-
dictive value of individual or groups of variables because
they are entered into the linear regression model
sequentially. The result is a series of models, each of which
differs from the previous step only by the addition of
another individual variable or group of variables. The
initial model included only preoperative weight loss as an
independent variable. The second model included the
addition of demographic variables (age, race, sex, and
type of surgery–Roux-en-Y gastric bypass, gastric sleeve,
and lap band). The third and final model in this sequence
included the addition of biopsychosocial variables (measure
of depression and anxiety, number of unhealthy eating
triggers, and number of co-morbid medical conditions).
At each step, postoperative weight loss was again
evaluated for its independent explanatory value. Regression
analyses were conducted to determine if preoperative
weight loss is a reliable predictor of postoperative weight
loss.
Table 2
Summary of mean BMI decrease across time by patient demographic characteris

Sample Characteristics
(n ¼ 218)

Preoperative Weight Loss

Mean
Initial BMI
(SD)

Mean
preoperative
BMI (SD)

Mean preoperative
BMI % difference
(SD)

Mean
preoper
BMI (S

Age (mean
44 yr)

18–35 50.7 (10.2) 52.6 (12.6) −2.2% (6.9) 52.6 (12
36–50 49.7 (10.7) 49.5 (10.6) −0.71% (6.9) 49.5 (10
51–70 47.4 (7.7) 47.5 (7.3) −0.65% (6.9) 47.5 (7.

Race African-
American

50.4 (10.7) 51.0 (11.1) −1.4% (6.8) 51.0 (11

Caucasian 47.2 (8.6) 47.8 (10.1) −0.88% (7.7) 47.8 (10
Hispanic 48.8 (7.5) 51.5 (7.2) −0.50% (3.1) 51.5 (7.
Others* 50.0 (11.0) 52.8 (10.4) −1.4% (3.6) 52.8 (10

Sex Female 48.5 (9.2) 48.9 (9.5) −0.58% (5.2) 48.9 (9.
Male 52.3 (11.5) 53.0 (13.7) −2.4% (10.6) 53.0 (13

BMI ¼ body mass index; SD ¼ standard deviation; %EWL ¼ percent excess
⁎Hawaiian, Pacific Islander, Indian Americans, Arabs, and others that did not
Results

Overall, all patients had a mean 28% reduction in BMI
(63.3% EWL, and 29.1% TWL) 1 year after bariatric
surgery. A summary of mean preoperative and postoper-
ative weight loss (i.e., in BMI, %EWL, and %TWL) by
patient demographic characteristics across time is provided
in Table 2.
Because our program does not have a presurgical weight

loss requirement, it was not possible to calculate whether
those who lost the required amount before surgery had
better outcomes. Thus, the average presurgical weight loss
was calculated to compare patients above and below the
mean. Using a standard t test, no significant difference was
found in postoperative weight loss between those groups
(P ¼ .78).
Initially, in model 1, when considered as a single

independent variable, preoperative weight loss, measured
as change in BMI (%EWL and %TWL), was a significant
predictor of 1-year change in postoperative BMI in the
linear regression model (P ¼ .006). However, when
demographic variables (age, race, and sex) and type of
surgery (Roux-en-Y gastric bypass, gastric sleeve, and lap
band) were added to the equation in model 2, the predictive
value of preoperative weight loss decreases to a non-
significant level (P ¼ .543).
Among demographic variables, age predicted postoper-

ative weight loss (P ¼ .014). Black race trended toward
statistical significance as a predictor (P ¼ .091), but sex did
not predict postoperative outcome (P ¼ .587). When
biopsychosocial variables were added (test scores for level
of depression and anxiety, number of unhealthy eating
types, and number of co-morbid conditions) to the equation
in model 3, age (P ¼ .105) and black ethnicity (P ¼ .101)
continued to trend toward having a positive outcome
predictive value, but preoperative weight loss stayed
tics

Postoperative Weight Loss

ative
D)

Mean
Postoperative
BMI at 1 yr (SD)

Mean Postoperative
BMI % difference
(SD)

Mean %
EWL (SD)

Mean %
TWL (SD)

.6) 36.6 (10.0) 30.8% (8.6) 63.6% (24.7) 30.5% (8.6)

.6) 35.3 (8.9) 29.0% (8.2) 65.6% (30.1) 29.9% (10.8)
3) 34.9 (6.9) 26.5% (9.6) 59.4% (20.7) 26.8% (8.4)
.1) 37.4 (9.9) 27.3% (9.0) 58.4% (23.5) 27.3% (8.3)

.1) 33.1 (6.8) 30.1% (9.1) 69.4% (31.0) 30.9% (11.5)
2) 36.2 (5.2) 32.2% (7.0) 61.2% (11.8) 32.1% (6.9)
.4) 38.7 (12.2) 27.1% (7.9) 57.4% (24.4) 27.5% (9.2)
5) 35.4 (8.5) 28.4% (8.6) 63.6% (27.3) 29.0% (9.9)
.7) 36.4 (9.4) 29.9% (9.1) 61.6% (21.1) 29.9% (8.6)

weight loss; %TWL ¼ total weight loss
fit into any of the above categories.
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nonsignificant (P ¼ .647). A summary of regression models
is provided in Table 3, and a graphic illustration of these
regression models is provided in Fig. 1.
Model 1 (*p=0.006)     - - - - - - - - -  
Model 2 (*p=0.543)      

Model 3 (*p=0.647)      
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Fig. 1. Regression (Nested Model) Graph: BMI change at 1 year Post-
operative.
Project Note:
CTSC Clinical Research Unit grant support (UL1 TR000439 from
NCATS/NIH)
REDCap should cite grant support (M01 RR00080 and UL1 RR024989
from NCRR/NIH).
Discussion

The purpose of the present study was to evaluate multiple
predictors of postoperative weight loss to help determine if
preoperative weight loss is a reliable predictor of post-
operative weight loss. The results revealed that the pre-
dictive value of preoperative weight loss decreases to a
nonsignificant level with the addition of other outcome
predictors. The present results are consistent with the trend
in both review study and clinical trial findings that
preoperative weight loss is not a reliable predictor of
postoperative weight loss. The present study findings are
consistent with prior study findings that age, race, and co-
morbidities trended toward being predictive of postoper-
ative outcome, but sex did not [13,14].
Limitations of the present study include its retrospective

design and population concentration of inner-city, lower-
income, and underserved patients. In addition, program
buildup over the years resulted in more patients being seen
toward the end of the study. Because recent patients had not
yet reached their 1-year follow-up, this resulted in a large
Table 3
Stepwise regression analysis

Nested regression models Parameter Estimate P value

Model 1 Preoperative BMI −0.298 .006
Model 2 Preoperative BMI 0.093 .543

Age (mean 44 yr) −0.173 .014
Race Black −2.531 .091

Caucasian – –

Hispanic 3.474 .260
Others* −3.970 .289

Sex Male 1.931 .587
Female – –

Surgery type RYGB 1.039 .524
Sleeve – –

Lap band −10.310 .077
Model 3 Preoperative BMI 0.078 .647

Age −0.128 .105
Race Black −2.776 .101

Caucasian – –

Hispanic 5.251 .142
Others* −3.771 .326

Sex Male 0.712 .721
Female – –

Surgery type RYGB 1.703 .341
Sleeve – –

Lap band −9.539 0.106
Beck Depression Inventory Score −0.170 0.119
Beck Anxiety Inventory Score 0.114 0.369
Number of co-morbidities −0.871 0.097
Number of eating types 0.419 0.239

BMI ¼ body mass index; RYGB ¼ Roux-en-Y gastric bypass.
⁎Hawaiian, Pacific Islander, Indian Americans, Arabs, and others that did not fit into any of the above categories.
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amount of missing data. For the benefit of the morbidly
obese patient population, future research needs to pursue the
possibility that age, race, and co-morbidities can predict
postoperative outcome better than preoperative weight loss.
For example, if age is a reliable outcome predictor, efforts
should be made to get patients into surgery at a younger
age. Earlier intervention may help to prevent co-morbid
conditions that typically advance with age.

Conclusion

In conclusion, the present study’s results tend to indicate
that key demographic and psychosocial variables (e.g., age
and race) may be as important as preoperative weight loss in
the prediction of postoperative weight loss success at 1-year
follow-up.
The real world implications of the present findings that

the predictive value of preoperative weight loss at 1-year
follow-up decreases to a nonsignificant level indicate that
preoperative weight loss should not be considered in
isolation when clearance for bariatric surgery is being
evaluated. Although there are benefits of losing 5%-10%
of weight to have better control of many co-morbidities and
decrease surgical risk to optimize patients for surgery,
preoperative weight loss does not appear to be a reliable
predictor of postoperative weight loss. Given that preoper-
ative weight loss is not a good predictor of postoperative
outcome, the behavioral assessment reason for requiring
extended medically monitored weight management before
clearance for bariatric surgery should be to help patients
prove that they cannot lose weight even under highly
supervised medically monitored weight management and
therefore require surgical intervention.
The results of the present study in conjunction with prior

review studies and randomized clinical trials [15–17] on
preoperative weight loss as a predictor of postoperative
outcome support the current position statement of the
American Society for Metabolic and Bariatric Surgery
against insurance-mandated preoperative weight loss to
qualify for bariatric surgery. Best practice standards demand
that medical professionals question insurance company
preoperative weight loss mandates or any barriers placed
in the path of patients seeking bariatric surgery for life-
threatening conditions.

Disclosures

The authors have no commercial associations that might
be a conflict of interest in relation to this article.

Acknowledgments

This project was developed by James Yokley, Ph.D.,
Principle Investigator. Special thanks are owed to Prabdeep
Singh for his assistance in the development of the
original research proposal, Brooke Strumbel and Allison
Griesmer for their data coding assistance, and to Mary Ellen
Lawless for her consultation on institutional review board
submission.
References

[1] Ogden C, Carroll MD, Kit BK, Flegal KM. Prevalence of childhood
and adult obesity in the United States, 2011-2012. JAMA 2014;311
(8):806–14.

[2] Padwal RS, Sharma AM. Treating severe obesity: morbid weights
and morbid waits. Can Med Assoc J 2009;181(11):777–8.

[3] Kim JJ, Rogers AM, Ballem N, et al. ASMBS updated position
statement on insurance mandated preoperative weight loss require-
ments. Surg Obes Relat Dis 2016;12(5):955–9.

[4] Tarnoff M, Kaplan LM, Shikora S. An evidence based assessment of
preoperative weight loss in bariatric surgery. Obes Surg 2008;18:
1059–61.

[5] Livhits M, Mercado C, Yermilov I, et al. Preoperative predictors of
weight loss following bariatric surgery; systematic review. Obes Surg
2012;22(1):70–89.

[6] Cassie S, Menezes C, Birch DW, et al. Effect of preoperative weight
loss in bariatric surgical patients: a systematic review. Surg Obes
Relat Dis 2011;7(6):760–7. discussion 767.

[7] Ochner CN, Dambkowski CL, Yeomans BL, et al. Pre-bariatric surgery
weight loss requirements and the effect of preoperative weight loss on
post-operative outcome. Int J Obes (Lond) 2012;36(11):1380–7.

[8] Gerber P, Anderin C, Thorell A. Weight loss prior to bariatric surgery:
an updated review of the literature. Scand J Surg 2014;104(1):33–9.

[9] Solomon H, Liu GY, Alami R, et al. Benefits to patients choosing
preoperative weight loss in gastric bypass surgery: new results of a
randomized trial. J Am Coll Surg 2009;208(2):241–5.

[10] Parikh M, Dasar IM, McMacken M, et al. Does a preoperative
medically supervised weight loss program improve bariatric surgery
outcomes? A pilot randomized study. Surg Endosc 2012;26
(3):853–61.

[11] Van Nieuwenhove Y, Dambrauskas Z, Campillo-Soto A, et al.
Preoperative very low-calorie diet and operative outcome after
laparoscopic gastric bypass: a randomized multicenter study. Arch
Surg 2011;146(11):1300–5.

[12] Kalarchian MA, Marcus MD, Courcoulas AP, et al. Preoperative
lifestyle intervention in bariatric surgery: a randomized clinical trial.
Surg Obes Relat Dis 2016;12(1):180–7.

[13] Courcoulas AP, Christian NJ, O'Rourke RW, et al. Preoperative
factors and 3-year weight change in the Longitudinal Assessment of
Bariatric Surgery (LABS) consortium. Surg Obes Relat Dis 2015;11
(5):1109–18.

[14] Wood GC, Benotti PN, Lee CJ, et al. Evaluation of the association
between preoperative clinical factors and long-term weight loss after
Roux-en-Y gastric bypass. JAMA Surg. Epub 2016 Aug 10.

[15] Livhits M, Mercado C, Yermilov I, et al. Does weight loss
immediately before bariatric surgery improve outcomes: a systematic
review. Surg Obes Relat Dis 2009;5(6):713–21.

[16] Alami RS, Morton JM, Schuster R, et al. Is there a benefit to preoperative
weight loss in gastric bypass patients? A prospective randomized trial.
Surg Obes Relat Dis 2007;3(2):141–5. discussion 145–6.

[17] Kalarchian MA, Marcus MD, Courcoulas AP, et al. Preoperative
lifestyle intervention in bariatric surgery: initial results from a
randomized, controlled trial. Obesity 2013;21(2):254–60.


	Qualifying for bariatric surgery: is preoperative weight loss a reliable predictor of postoperative weight loss?
	Methods
	Results
	Discussion
	Conclusion
	Disclosures
	Acknowledgments
	References

	Comment on: qualifying for bariatric surgery: is preoperative weight loss a reliable predictor of postoperative weight...
	References




