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Introduction

-The Central Brain Tumor Registry of the
United States (CBTRUS) estimates there
will be 79,270 new primary brain tumors
diagnosed in the US during 2017 (1)
-Few studies have evaluated overall
healthcare expenditures for patients with
brain tumors

Objective

To study per-user healthcare expenditures
for benign and malignant brain tumors
related to emergency, inpatient,
outpatient, and pharmaceutical services

Methods
-Data comes from the Medical Expenditure
Panel Survey (MEPS)
-Medical expenditures related to brain
tumors were identified using self-reported
medical conditions converted to ICD-9-CM
codes
-Inflation-adjusted per-user expenditures
were determined for:

. Emergency department (ER) visits

. Inpatient stays

. Outpatient visits

° Prescription medications
-Linear regression analyses were used to
examine inflation-adjusted per-user
expenditures for patients with benign and
malignant brain tumors while controlling
for:

e Age

e Sex

e Marital status

e Race

e Education

e Region of the country

e Insurance status

e Healthcare utilization

Table 1. Descriptive statistics for
healthcare expenditures and utilization
among patients with benign and
malignant brain tumors

Overall Sample ~ Benign Tumor  Malignant Tumor
Variable (n=52,142) (1=21,503) (n=30,639)  P-Value
Emergency Room
#of Patients with an Event 10894 1724 9170
Proportion of Patients with an Event 2089% 8.02% 29.93%
Mezn # of Events per Patient (SE) 035 (0.07) 0.16 (0.07) 049(0.10) 00011
Estimated Total # of Events 18425 3508 14917
Mean Expenditures Per Patient 255.69(38.02)  11985(21.53)  304.17(4951)  0.0005
Inpatient
# of Patients with an Event 18695 3371 15324
Proportion of Patients with an Event 35.85% 15.68% 50.01%
Mean # of Events per Patient (SE) 0.72 (0.05) 022(0.07) 1.07(0.08)  <0.0001
Estimated Total # of Events 37570 4810 32760
Mean Expenditures Per Patient 15386 (3805.98) 5714.49 (2474.08) 18837 (5062.95)  0.0068
Outpatient
#of Patients with an Event 51507 21073 30435
Proportion of Patients with an Event 98.78% 98.00% 99.34%
Mean # of Events per Patient (SE) 12.78 (0.91) 10.70 (037) 1424 (1.56)  <0.0001
Estimated Total # of Events 666276 230052 436224
Mean Expenditures Per Patient 2613.58 (768.42) 117298 (60.22) 3624.63 (1303.62)  0.0093
Prescription
#of Patients with an Event 47886 19923 27963
Proportion of Patients with an Event 91.84% 92.65% 91.27%
Mean # of Events per Patient (SE) 21.56 (1.02) 23.34 (147) 2032(1.36)  <0.0001
Estimated Total # of Events 1124279 501833 622447
Mean Expenditures Per Patient 228891 (163.29)  2893.89 (168.46)  1864.33 (155.97) <0.0001

Mean Total Expenditures Per Patient 24273 (3614.01) 11494 (2104.55) 33241 (5865.07)  0.0002

Table 2. Linear regression models for
healthcare expenditures among patients
with benign and malignant brain tumors

Mean Expenditures Per Patient

Variable Emergency Room  P-Value  Inpstiont  P-Value  Oupations  P-Vali  Prescripton  P-Value Total Healtheare  P-Valuc
Brain Tumor Type
Benign Reference Reference Reference Reference Roference
Maligaant 014063 085 341089) 016 416(74) 014 086(14) 061 050005 0008
g 00600 014 03007 042  007TO08 046 012002 002 001 ©00) 0002
Sex
Male Reference Reference Reference Reference Roference
Femle S03(L05) 021 023(14) 050 Lo0@76) 075 -102(049) 017 017 002) o001
Marial Status
Married Reference Reference Reference Reference Reference
Non-Married 259QM) 044 486Q47) 030 730(21) 028 150009 029 0320010 009
Race
White Reference Reference Reference Reference Reference
Other 194042 013 203009 006 264076 027 3450093 007 0.10(007) 021

Reference Reference Reference Reference Roference
195023 008 -669(005) 0005  142(260) 06 092(12D) 053 013 (0.08) 025
072050 03 -L70(08) 031  452@09) 0l 019045 073 040009 0007
Reference Reference Reference: Reference: Reference
4S1009) 001 1S1027) 01l 2%4(G0) 044 244Q13) 037 014011 032
145071 029 332031) 006 314Q24) 030 053094 063 006(0.10) 060
336010) 002 026014 031  271@19) 034  204(L8) 039 032(007) 004
Reference Reference Reference Reference Reference
373032) 005 S39(065) 008 449016 0001 159006 0001 0020.05) 07
270(13) 029 108(147) 060 -1049(140) 002 -1827(084) 0002 -140(001) <0001
837025 002 00SQAD 059 36105 005 037(0M) 008 005 (005) 039
362002 0004 1243(0002) 00001  686(041) 0004 071(005) 0005 076001 00004
002001 025 01900049 001 -004003) 031 010003 006 0.02(0.003) 002
005000 005 OT1(O0) 0006  OI1(M00S)  DOUI 0060 005 001000 0008
036 089 035 057 071

Adjusted R-Squared 076 081 009 039 060

Results
-There were an estimated 52,142 persons
with 21,503 (41.24%) benign and 30,639
(58.76%) malignant brain tumors within
the MEPS between 1996-2014
-Mean total healthcare expenditures per
patient were $24,273.00
-In univariate analysis, patients with
malignant brain tumors had higher per-
user expenditures for:
e ER visits ($304.17 vs. $119.85;
p<.001)
e Inpatient stays ($18,837.00 vs.
$5,714.49; p<.001)
e QOutpatient visits ($3,624.63 vs.
$1,172.98; p<.001)
e Total expenditures ($33,241.00 vs.
$11,494.00; p<.001)
-In univariate analysis, patients with
benign brain tumors had higher per-user
expenditures for:
e Prescription medications ($2,893.89
vs. $1,864.33; p<.001)
-In multivariable analysis, only total per-
user healthcare expenditures were higher
for patients with malignant brain tumors
when compred to those with benign brain
tumors (beta: 0.50; SE: 0.05; p<.01)

Conclusions

This study is one of the first to investigate
healthcare expenditures for brain tumors
within a nationally representative sample.
After controlling for covariates, the total per
-user healthcare expenditures for patients
with malignant brain tumors were
substantially higher than those with benign
brain tumors.
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