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Abstract

Background—Many insurance companies have considerable pre-bariatric surgery requirements
despite a lack of evidence for improved clinical outcomes. The hypothesis of this study is that
insurance-specific requirements will be associated with a decreased progression to surgery and
increased delay in time to surgery.

Methods—Retrospective data collection was performed for patients undergoing bariatric surgery
evaluation from 2010-2015. Patients who underwent surgery (SGY; n=827; mean BMI 49.1) were
compared to those who did not (no-SGY; n= 648; mean BMI 49.4). Univariate and multivariate
analysis were performed to identify specific comorbidity and insurance specific predictors of
surgical dropout and time to surgery.

Results—A total of 1475 patients using 12 major insurance payers were included. Univariate
analysis demonstrated insurance requirements associated with surgical drop out included longer
median diet duration (no-SGY= 6 months; SGY=3 months; p< 0.001); PCP letter of necessity
(p<0.0001); laboratory testing (p=0.019); and evaluation by cardiology (p<0.001), pulmonology
(p<0.0001), or psychiatry (p=0.0003). Using logistic regression to control for comorbidities,
longer diet requirement (OR 0.88, p<0.0001), PCP letter (OR 0.33, p<0.0001), cardiology
evaluation (OR 0.22, p=0.038), and advanced laboratory testing (OR 5.75, p=0.019) independently
predicted surgery dropout. Additionally, surgical patients had an average interval between initial
visit and surgery of 5.8+4.6 months with significant weight gain (2.1 kg, p<0.0001).

Conclusion—Many pre-bariatric surgery insurance requirements were associated with lack of
patient progression to surgery in this study. In addition, delays in surgery were associated with
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preoperative weight gain. Although prospective and multicenter studies are needed, these findings
have major policy implications suggesting insurance requirements may need to be reconsidered to
improve medical care.
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Background

Bariatric surgery has emerged as the gold standard treatment for obesity and associated
comorbidities with better long term outcomes than diet, exercise, and weight loss

medication (). Hormonal mediators of appetite have been implicated as a driving force of
weight gain following diet induced weight loss (?). Additionally, metabolic adaption related
to resting metabolic rate reduction following diet induced weight loss may contribute to high
incidence of weight regain (3 4). This metabolic adaption following weight loss is not seen to
the same degree in patients following gastric bypass ® and strongly suggests that weight has
a biological set point that is refractory to conservative treatment (¢). The list of conditions
that are directly related to obesity is long and includes type 2 diabetes, hypertension, non-
ischemic cardiomyopathy, nonalcoholic steatohepatitis, obstructive sleep apnea, obesity
hypoventilation syndrome, and a variety of cancers(”). In addition to the physical toll on
patients, severe obesity and associated comorbidities have significantly impacted health care
costs with an estimated national cost of $69 billion in 2013 alone ). Considering the
significant cost of obesity, bariatric surgery has been shown to be a cost effective

treatment (9 10) (11), However, the high cost of bariatric surgery ($25,000-$30,000) is
prohibitive for most patients without third party payers (12),

Although specifics vary depending on local coverage mandates, many insurance carriers
require significant preoperative measures such as supervised diets, specialist evaluations and
laboratory testing before patients undergo bariatric surgery. Although intensive short term
weight loss may reduce liver size and thereby complication risk, there is no clear evidence
that these particular preauthorization requirements improve long term clinical outcomes (13-
In fact, Kuwada et al. showed that a mandated medical program consisting of greater than or
equal to 6 months of supervised diet resulted in surgical delay without difference in
preoperative percent excess weight loss (%EWL) or weight loss at 6 and 12 months
postoperatively (14). Likewise, Jamal et al. demonstrated that 13 weeks of preoperative
dietary counseling, compared with no preoperative dietary counseling, resulted in an
approximately 50% greater surgical dropout rate and less weight loss at 12 months post-
surgery (19, Together, these studies raise the possibility that preoperative diet requirements
are an obstacle to bariatric surgery and post-surgery weight loss. However, previous studies
have only analyzed mandated diet programs’ impact on surgical delay, surgical dropout, and
weight loss pre- and postoperatively and limit our ability to identify other insurance
requirements which predict surgical dropout. Therefore, the purpose of this study was to
evaluate the associations between a variety of insurance requirements on surgical attrition as
well as the impact on pre-surgical weight change in a single center. We hypothesized that,
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within this population, insurance specific requirements would be associated with an increase
in time delay to surgery and a decrease in progression to surgery.

After Institutional Review Board approval with waiver of consent, retrospective analysis
ofadult patients who underwent initial bariatric surgery evaluation between January 7, 2010
and May 26, 2015 was performed. Of the 1549 patients who underwent surgical evaluation
during that time period, patients undergoing surgical revision (n=71) and those with
unknown insurance status (n=3) were excluded from analysis. Procedures included
laparoscopic Roux-en-Y gastric bypass (LRYGB), sleeve gastrectomy (SG), and
laparoscopic adjustable gastric band (LAGB) that were performed by two surgeons at a
major academic medical center to minimize variance in procedures. Patients were screened
for insurance status prior to initial appointments.

The primary outcome was surgery dropout based on insurance requirements defined as
failure to undergo surgery at this center by December 2015. Secondary outcomes included
insurance requirements associated with surgical delay, insurance payers associated with a
greater rate of surgical dropout (e.g. private versus non-private insurance), and amount of
weight loss prior to surgery. Insurance carriers were included for patients based on clinic
database records with preoperative insurance requirements assigned by known requirements
for insurance carriers as of December 2015. Insurance requirements were variable based on
insurance carrier and included diet of inconsistent duration, nutrition evaluation, primary
care physician (PCP) letter, cardiology evaluation, pulmonology evaluation, psychiatry
evaluation, sleep study, advanced laboratory testing consisting of TSH or H. pylori serology,
or electrocardiogram (EKG). Comorbidities were included based on patient problem list
from the clinical data repository (CDR). Comorbidities screened for included chronic
obstructive pulmonary disease (COPD), degenerative joint disease (DJD), obstructive sleep
apnea (OSA), type 2 diabetes (T2D), gastroesophageal reflux disease (GERD), cardiac
dysrhythmia, hypertension, and tobacco use.

Univariate analysis was performed with use of chi-squared or Fisher’s exact test for
categorical variables and Student’s #test or Mann-Whitney (-test for continuous variables
as appropriate to identify differences in comorbidities and insurance requirements between
groups. Multivariate logistic regression was used to adjust for all preoperative factors,
including comorbidities and insurance status and requirements, and determine which
parameters were independently predictive of failure to proceed to surgery. Linear regression
was fit for all patients who proceeded to surgery to identify the factors which predict longer
interval between initial evaluation and surgery. SAS version 9.4 (SAS Company, Cary NC)
was used for analyses. Statistical significance was set at p<0.05.

Group demographics are shown in Table 1. Groups were well balanced in terms of age
(mean SGY=41.1 years; no-SGY=41.4, p=0.54), sex (SGY=83.1% female, no-SGY=81.3%,
p=0.92), and BMI (SGY=49.1; no-SGY=49.4, p=0.576). However, the surgical group had
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lower rates of COPD (1.1% vs. 3.3%, p=0.01) and tobacco use (0.9% vs. 2.5%, p=0.01) but
higher rates of T2D compared with the no-SGY group (40.2% vs. 31.9%, p=0.01).

Longer diet duration (median diet duration 3 vs. 6 months) was associated with surgery
dropout (SGY=3 months, no-SGY=6 months, p<0.001). In addition, PCP letter of necessity
(no-SGY=26.7% vs. SGY=12.9%, p<0.0001), advanced laboratory testing (no-SGY=21.9%,
vs. SGY=10.7%, p=0.019), and evaluation by subspecialist including cardiology (no-SGY=
22.3% vs. SGY=9.1%, p<0.001), pulmonology (no-SGY=24.8% vs. SGY=10.7%,
p<0.0001) or psychiatry (no-SGY=86.1% vs. 78.7%, p=0.0003) were also associated with
surgical attrition.

Multivariate logistic regression analysis was used to adjust associations between insurance
requirements and surgical dropout for comorbidities as shown in Table 2. Diagnosis of T2D
and private insurance status were the only demographic factors positively predictive of
progression to surgery. However, COPD and tobacco use were predictive of surgical
dropout. Insurance requirements that were predictive of surgical dropout included longer
diet time (OR=0.880 per month required, 95% CI 0.839-0.922, p<0.0001), PCP letter of
necessity (OR=0.413, 95% CI 0.302-0.565, p<0.001), cardiology evaluation (OR=0.272,
95% CI 0.075-0.982, p=0.0469), pulmonology evaluation (OR=0.290, 95% CI 0.098-0.862,
p=0.026), and advanced laboratory testing (OR=0.088, 95% CI 0.022-0.350, p=0.0006).
Private insurance status was also independently predictive of progression to surgery
compared to Medicare or Medicaid payer status (OR=3.093, 95% CI 2.274-4.207, p=
<0.001). The model had moderate discriminatory power with an area under the curve (c-
statistic) of 0.711.

Surgical patients had a mean 5.8+4.5 months preoperative interval between initial visit and
time of bariatric surgery. Requirements that predicted longer interval between initial
evaluation and surgery were cardiology evaluation (3.7 month increase from average,
p=0.01) and advanced laboratory testing (3.3 month increase, p=0.03). Interestingly, surgical
patients gained weight (mean 2.1 kg) in the time between initial evaluation and surgery. Full
results of the linear regression are presented in Table 3.

Discussion

The main finding from this study is that several insurance requirements may prohibit
successful follow through with bariatric surgery. Many insurance carriers represented in this
study mandate that patients undergo nutritional, psychological and medical laboratory
testing prior to surgery without substantial evidence to support that these requirements
benefit the patient. In our current study, we found that longer diet duration (median 3 vs. 6
months), PCP letter of necessity, cardiologist evaluation, pulmonologist evaluation, and
advanced laboratory testing were the strongest predictors of surgical dropout. Interestingly,
previous studies have also shown that diet requirements of 3 to 6 months delay or prevent
progression to surgery (14 15)_ This supports the notion that shorter dietary interventions of
only 2 to 4 weeks are reasonable to reduce liver size and minimize surgical

complications (13),
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Our study shows that input from other physicians including PCP letter of necessity,
cardiology evaluation, and pulmonology evaluation are predictive of failure to progress to
surgery. We propose that time delay, as seen with longer diet duration, is one explanation for
these results. The linear regression analysis (Table 3) demonstrated that, in patients who
underwent surgery, cardiology evaluation was associated with a 3.7 month increase in time
to surgery (p=0.01). Pulmonology evaluation was also associated with a 2.1 month increase,
but this finding was not significant (p=0.14). While reasons for this increased time to surgery
are not clear from our data, it is possible that specialists focused on additional testing or
optimization of medical risk factors, or focused patient attention more on the risks of intra-
or postoperative complications. The fact that the no-SGY patients had a significantly higher
rate of COPD (3.3% in no-SGY vs. 1.1% in SGY, p=0.01) and tobacco use (2.5% in no-
SGY vs. 0.9% in SGY, p=0.01) could suggest that some of these patients were excluded
appropriately due to increased surgical risk. Overall, however, groups were well balanced in
terms of other comorbidities although there was a higher rate of T2D in the SGY group,
which may have provided more motivation to follow through with surgery.

Patients with private insurance were more likely to undergo surgery compared to those with
medicare or medicaid. This may be a surrogate for socioeconomic status as patients with
private insurance potentially have more financial resources and therefore the ability to pay
for surgery as well as additional tests and evaluations. Medicaid requirements in this study
population were extensive including cardiopulmonary clearance, laboratory testing,
psychiatric evaluation, and 6 months supervised diet. Private insurance was associated with a
small but non-significant shorter time to surgery (-0.55 months, p=0.17).

Our finding that advanced laboratory testing, including thyroid studies, was also associated
with increased surgical dropout suggests that advanced testing should be evidence based and
pursued if medically necessary, given the potential adverse effect on time delay, surgical
dropout, and costs of care. Preoperative thyroid testing has likely been advised because of
the association between unregulated hypothyroidism and surgical complications (16). But
this may not be necessary since the Clinical Practice Guidelines by the American
Association of Clinical Endocrinologists (AACE), The Obesity Society (TOS), and
American Society for Metabolic and Bariatric Surgery (ASMBS) recommends against
routine screening for primary hypothyroidism prior to bariatric surgery (Grade D evidence)
unless the patient is at risk for hypothyroidism (Grade B evidence). Similarly, consideration
of routine H. pylori testing is only recommended in high-prevalence areas (Grade C
evidence) (A7), Taken together, our findings suggest shorter dietary interventions, referrals to
specialists, and medical laboratory testing should be pursued based on physician discretion
but there is no clear evidence to support these as mandatory requirements.

Weight loss prior to surgery is often regarded as beneficial for intraoperative outcomes as
well as postoperative length of stay, complications, and absolute weight loss. A small
prospective randomized control trial by Alami et al. found that a 10% preoperative weight
loss, compared with no weight loss, resulted in decreased operating room time and improved
weight loss at 3 but not at 6 months (8). However, our surgical patients gained weight (mean
2.1 kg) between time of initial evaluation and surgery, suggesting that surgical delay may
lead to weight gain and that insurance mandated dietary requirements were ineffective in this
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population. This finding is consistent with work by Harnisch et al. who found no difference
on post-surgery weight loss or disease resolution of T2D and hypertension at 12 and 24
months between patients with approximate 10 pound weight gain compared with those who
lost 10 pounds preoperatively (19). Thus, preoperative weight loss was not necessarily
correlated with greater BMI change postoperatively, and more work is required to determine
if optimizing cardiorespiratory fitness, with or without weight loss, can promote long term
weight maintenance, insulin sensitivity and cardio-metabolic health (20.21),

Our study has several limitations that may impact interpretation. The retrospective nature of
this single center study impacts our ability to draw causal relationships. The fact that this
study involved a single state and surgical center limits its generalizability as there is
significant variability in access to care across states, third party payer distribution, and
hospital centers. Multicenter, prospective studies are needed to understand broader
implications. Additionally, the definition of surgical dropout used in this study may have led
to an overestimation of dropout— particularly in patients with later initial visits—as patients
may have delayed surgery, remained undecided, or undergone surgery at a different center.
Some patients may also have been appropriately excluded from surgery upon further
assessment. Diet was not strictly controlled for, and varied significantly with some insurance
carriers requiring multiple documented diet attempts and others necessitating one to six
months of physician supervised diet. While we did not specifically characterize which diet
method was related to surgical delay or dropout, a concern with a dietary mandate is that the
associated surgical dropout may promote up to a three-fold higher mortality rate (22). At this
time, ASMBS guidelines do not routinely recommend preoperative diets or weight loss(?).
Furthermore, although confounding factors including T2D, HTN, COPD, tobacco use, and
dysrhythmias were considered, heart failure was not included as a confounding factor since
there were a low number of patients with heart failure diagnosis in our study sample.
Additionally, as patient data was collected as far back as January 2010, there may have been
changes in insurance requirements that were not taken into account in the study.
Nevertheless, a strength of the present study is that it evaluated multiple insurance
requirements with a large sample size in order to gain better understanding of which
requirements are implicated in surgical delay and dropout.

Conclusion

Many pre-bariatric surgery insurance requirements both delayed and prevented the
progression to bariatric surgery in this study. Insurance requirements which were the
strongest predictors of bariatric surgery dropout included longer diet requirement (median 3
vs. 6 months), PCP letter of necessity, cardiologist or pulmonologist evaluation, and non-
private insurance status. Delays in surgery were associated with preoperative weight gain
rather than weight loss. Collectively, these findings suggest some insurance requirements
may be barriers to potentially lifesaving treatment in a patient population at risk for
cardiovascular disease and other complications of obesity.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Baseline Characteristics

Table 1

Parameter Surgery (n=827) No Surgery (n=648) | p-value
No. of patients (%) No. of patients (%)

BMI (kg/m?) | 49.1 | 49.4 | 0.68
Age (mean in years) | 41.1 | 414 | 0.54
Female sex | 689 (83.1%) | 527 (81.3%) | 0.92
Caucasian race | 701 (84.7%) | 555 (85.5%) | 0.71
Chronic Obstructive Pulmonary Disease | 9 (1.1%) | 19 (2.9%) | 0.01
Degenerative Joint Disease | 191 (23.1%) | 143 (22.1%) | 0.64
Obstructive Sleep Apnea | 355 (42.9%) | 265 (40.9%) | 0.43
Diabetes Mellitus | 332 (40.2%) | 207 (31.9%) | 0.001
Cardiac Dysrhythmia | soew | 7 (L1%) | om
Gastroesophageal Reflux Disease | 317 (38.3%) | 256 (39.5%) | 0.65
Hypertension | 529 (63.9%) | 395 (60.9%) | 0.24
Tobacco Use | 7 (0.85%) | 16 (2.5%) | 0.01
Private insurance status | 404 (48.8%) | 203 (31.3%) | <0.0001
Non-private insurance status | 423 (51.1%) | 445 (68.7%) | <0.0001
Insurance requirements:

Median diet time (in months) 3 6 <0.0001
Mean diet time (in months £ SD) 34+31 43+27 <0.0001
Nutrition evaluation 18 (2.2%) 10 (1.5%) 0.37
Primary care physician letter 106 (12.9%) 172 (26.7%) <0.0001
Cardiology evaluation 75 (9.1%) 144 (22.3) <0.0001
Pulmonology evaluation 85 (10.4%) 160 (24.8%) <0.0001
Psychiatry evaluation 645 (78.7%) 555 (86%) 0.0003
6 months of psychiatry evaluation 18 (2.2%) 22 (3.4%) 0.16
Sleep study 12 (1.45%) 7 (1.1%) 0.53
Advanced laboratory testing 88 (10.7%) 141 (21.9%) <0.0001
EKG 14 (1.7%) 17 (2.6%) 0.22

BMI= body mass index (kg/mz)
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Table 2

Logistic Regression for factors predictive of time to surgery

Parameter Odds Ratio | 95% Confidence Interval | p-value
BMI (kg/m?) 1.004 0.991 1.017 0.58
Chronic Obstructive Pulmonary Disease 0.354 0.149 0.839 0.02
Degenerative Joint Disease 1.100 0.839 1.443 0.49
Obstructive Sleep Apnea 1.117 0.876 1.425 0.37
Type 2 Diabetes 1.366 1.073 1.739 0.01
Cardiac Dysrhythmia 0.636 0.184 2.199 0.47
Gastroesophageal Reflux Disease 0.981 0.775 1.240 0.87
Hypertension 1.088 0.851 1.390 0.50
Tobacco Use 0.267 0.101 0.705 0.01
Private Insurance 3.093 2.274 4.207 <.0001*
Diet Time (per month required) 0.880 0.839 0.922 <.0001*
Multiple Diet Attempts 1.133 0.830 1.547 0.43
Nutrition Evaluation 1.064 0.263 4.297 0.93
Primary Care Physician Letter 0.413 0.302 0.565 <.0001*
Cardiology Evaluation 0.272 0.075 0.982 0.046*
Pulmonology Evaluation 0.290 0.098 0.862 0.03*
6 Month Psychiatry Evaluation 0.671 0.315 1.426 0.30
Psychiatry Evaluation 0.918 0.662 1.275 0.61
Sleep Study 0.772 0.149 4.000 0.76
Advanced Laboratory Testing 0.088 0.022 0.350 0.001*
EKG 0.519 0.123 2.180 0.37

BMI= body mass index (kg/mz); EKG= electrocardiogram; advanced laboratory testing included TSH or H. pylori serology testing; private

insurance included non-Medicaid or non-Medicare insurance carriers
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Parameter Estimate (difference in time to surgery in months) | Standard Error (+/-) | p-value
Private Insurance -0.56 0.40 0.17
Diet Time (increase per month diet required) 0.09 0.06 0.17
PCP Letter -0.69 0.49 0.16
Cardiology Evaluation 3.69 1.19 0.01*
Pulmonology Evaluation 2.13 1.45 0.14
Advanced Laboratory Testing 3.30 1.54 0.03*

PCP= Primary care physician; Intercept (mean time to surgery in months) was found to be 5.8 months (SD + 4.5). Cardiology evaluation was
associated with an additional 3.69 months time to surgery, and advanced laboratory testing (TSH, H. pylori serologies) was associated with an

additional 3.3 months to surgery.
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