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eAppendix. Search Terms 
 
Pubmed/MEDLINE:  
(fees and charges[mesh] OR "Reimbursement, Incentive"[Mesh] OR "Physician Incentive Plans"[Mesh] OR 
reimburs*[tiab] OR capitation fee[mesh] OR incentive*[tiab] OR “pay for performance” OR “incentive 
reimbursement” OR “incentive reimbursements” OR "fee-for-service" OR “fee for service” OR fee for service 
plans[mesh] OR unnecessary procedures[mesh] OR physician self-referral[mesh] OR capitation[tiab] OR 
reimbursement mechanisms[mesh] OR insurance claim review[mesh]) AND (provider* OR physician* OR 
physicians[mesh] OR practice patterns, physicians'[mesh] OR physician’s role[mesh] OR oncolog*[tiab]) NOT 
(comment[pt] OR letter[pt]) AND (oncology[mesh] OR cancer[mesh] OR chemotherapy[mesh] OR 
antineoplastic[mesh] OR cancer*[tiab] OR neoplas*[tiab] OR oncol*[tiab] OR antineoplas*[tiab] OR 
chemotherap*[tiab]) 
 
Web of Science:  
(“fees and charges” OR "Reimbursement, Incentive" OR “reimbursement incentive” OR "Physician Incentive Plans" 
OR “physician reimbursement” OR reimburs* OR “capitation fee” OR incentive* OR “pay for performance” OR 
“incentive reimbursement” OR “incentive reimbursements” OR "fee-for-service" OR “fee for service plans” OR 
“unnecessary procedures” OR “self-referral” OR capitation OR “reimbursement mechanisms” OR “insurance claim 
review” OR billing OR “fee schedule” OR “buy and bill” OR “financial incentive” OR “payment reform”) AND 
(provider* OR physician* OR physicians OR “practice patterns, physicians” OR “physician’s role”) AND (cancer* 
OR neoplas* OR oncol* OR antineoplas* OR chemotherap*) 
 
Proquest Health Management:  
(“fees and charges” OR "Reimbursement, Incentive" OR “reimbursement incentive” OR "Physician Incentive Plans" 
OR “physician reimbursement” OR reimburs* OR “capitation fee” OR incentive* OR “pay for performance” OR 
“incentive reimbursement” OR "fee-for-service" OR “fee for service plans” OR “unnecessary procedures” OR “self-
referral” OR capitation OR “reimbursement mechanisms” OR “insurance claim review” OR billing OR “fee 
schedule” OR “buy and bill” OR “financial incentive” OR “payment reform” OR “physician compensation”) AND 
ti(cancer* OR neoplas* OR oncol* OR antineoplas* OR chemotherap*) 
 
Econlit and Business Source Premier:  
("medical fees" OR "medicare reimbursement" OR “fees and charges” OR "Reimbursement, Incentive" OR 
“reimbursement incentive” OR "Physician Incentive Plans" OR “physician reimbursement” OR reimburs* OR 
“capitation fee” OR incentive* OR “pay for performance” OR “incentive reimbursement” OR "fee-for-service" OR 
“fee for service plans” OR “unnecessary procedures” OR “self-referral” OR capitation OR “reimbursement 
mechanisms” OR “insurance claim review” OR billing OR “fee schedule” OR “buy and bill” OR “financial 
incentive” OR “payment reform” OR “physician compensation” OR “reimbursement policy”) AND ti(cancer* OR 
neoplas* OR oncol* OR antineoplas* OR chemotherap*) 
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eMethods. Risk of Bias Assessment 
 
We applied the Risk of Bias in Non-randomized Studies (ROBINS-I) tool to assess risk of bias1. This tool assesses 
risk of bias across several different domains. For each domain, a judgement is made as to whether there may have 
been risk of bias due to that domain, using the following definitions: 
Low risk of bias: the study is comparable to a well-performed randomized trial 
Moderate risk of bias: the study provides sound evidence for a non-randomized study but cannot be considered 
comparable to a well-performed randomized trial 
High risk of bias: the study has some important problems  
Critical risk of bias: the study is too problematic to provide any useful evidence and should not be included in any 
synthesis 
Unclear risk of bias: No information on which to base a judgement about risk of bias 
 
The authors of the ROBINS-I tool note that all non-randomized trials are anticipated to have at least a moderate risk 
of bias in the domain of risk of bias due to confounding.  
 
The following is a brief, abridged summary of the factors ROBINS-I users are asked to consider in rendering a 
judgement for each domain:  
Bias due to confounding: whether study authors appropriately controlled for all confounding factors, and whether 
confounding factors were measured validly and reliably.  
Bias due to selection of participants into study: whether participants were selected based on characteristics observed 
after the intervention period began. 
Bias due to classification of interventions: whether intervention groups were clearly defined, and whether 
knowledge of an individual’s outcome may have affected the intervention group classification. 
Bias due to deviations from intended interventions: whether deviations from the intended interventions occurred, 
whether such deviations occurred in an unbalanced fashion, whether deviations were likely to have affected the 
outcome, and whether participants adhered to the assigned intervention.  
Bias due to missing data: whether missingness occurred, whether missingness resulted in participant exclusion, and 
whether missingness was similar between intervention groups.  
Bias in measurement of outcomes: whether the outcome measure may have been influenced by knowledge of 
intervention group assignment, and whether methods of outcome assessment or errors in outcome assessment were 
likely to be balanced between intervention groups 
Bias in selection of the reported result: whether the study’s reported result may have been selectively chosen from 
among several different analyses, or from among one subgroup within a larger cohort.  
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eTable 1. Studies Excluded at Full Text Review. For each study, “reason for exclusion” 
identifies which of the specific exclusion criterion was cited. “Further explanation” 
provides additional context about the study that resulted in exclusion for that reason.  
 

Lead author and 
year of publication 

Reason for Exclusion Further explanation 

Ata, 20132 Study did not contain an 
empirical analysis 

Theoretical/simulation model 

Bennett, 19993 Outcome not measured 
directly 

Study outcome was measured through a 
survey of providers 

Bennett, 20004 Wrong study design Book chapter 

Colla, 20125 Duplicate This study was included in the final analysis, 
but was duplicated in our search  

Ellis, 20136 Not peer reviewed Dissertation 

Halpern, 20177 Study did not focus on cancer 
patients 

 

Hemani, 20108 Study did not contain a 
measure of contrast between 
groups of interest 

Trends in utilization for both the experimental 
and control groups are described, but there is 
no statistical measure of comparison 

Herman, 20039 Outcome was not a form of 
patient care delivery 

Outcome was the cost and spending on 
various radiation oncology procedures 

Makarov, 201610 Reimbursement not identified 
as the main difference 
between exposure/control 
groups 

Exposure and control groups were treated in 
different health care systems 

McKoy, 200811 Wrong study design Book chapter 

Millman, 198912 Wrong study design Opinion/editorial 

Newcomer, 201413 Outcome was not a form of 
patient care delivery 

The outcome was health care spending, not 
delivery of any specific service 

O’Shaughnessy, 
201314 

Study did not contain a 
measure of contrast between 
groups of interest 

Study describes changing use of androgen 
deprivation therapy over time, but does not 
test a specific hypothesis 

Ramsey, 201515 Study did not contain a 
measure of contrast between 
groups of interest 

Study describes the delivery of several low-
value forms of cancer care, but does not 
assess delivery with respect to any specific 
reimbursement changes 

Retchin, 199716 Reimbursement not identified 
as the main difference 
between exposure/control 
groups 

Exposure and control groups were treated in 
different health care systems 

Shahinian, 201717 Study did not contain a 
measure of contrast between 
groups of interest 

Trends in utilization for both the experimental 
and control groups are described, but there is 
no statistical measure of comparison 
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Shen, 201418 Study did not contain a 
measure of contrast between 
groups of interest 

Study describes changing use of radiation 
therapy over time, but does not test a specific 
hypothesis 

Soumerai, 199019 Study did not focus on cancer 
patients 

 

Jacobson, 200620 Duplicate This study was included in the final analysis, 
but was duplicated in our search  

Weight, 200821 Study did not contain a 
measure of contrast between 
groups of interest 

Study describes changing use of androgen 
deprivation therapy over time, but does not 
test a specific hypothesis 
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eTable 2: Study Results. Studies were grouped in to three subject areas: 1) studies evaluating the effect of 
reimbursement differences created by inter-provider or inter-treatment variability in reimbursement, 2) studies of 
reimbursement incentives resulting from physician ownership and/or self-referral practices, and 3) studies evaluating the 
effect of changes in reimbursement for oncology treatment services over time. “Direction of association between financial 
incentives and care delivery” describes whether the measured association was in the direction hypothesized by the study 
authors under the assumption of physician responsiveness to financial incentives (“In hypothesized direction”), in the 
direction counter to the hypothesis (“Contrary to hypothesized direction”), or in neither direction (“no association”).  
 
Lead 
author and 
year of 
publication 

Study design, 
time period, and 
patient 
population 

Financial incentive 
studied, and analytic 
question  

Exposure and control 
groups 

Primary 
outcome[s] 

Result and measure of 
confidence 

Direction of 
association 
between 
financial 
incentives 
and care 
delivery 

Studies of inter‐provider or inter‐treatment variability in reimbursement 

Hadley, 
200322 

Retrospective 
cross‐sectional 
analysis, 1994 

Patients receiving 
surgical 
treatment for 
breast cancer (N 
= 1,787) 

Variation in Medicare 
fees for breast 
conserving surgery 
(BCS) and mastectomy 
(MST) 
Do physicians with 
higher Medicare fees 
for BCS use BCS more 
often? 

Patients treated by 
physicians with higher 
Medicare fees for BCS fees 
(or lower MST fees), 
compared to those treated 
by physicians with lower 
BCS fees (or higher MST 
fees) 

Change in the 
likelihood of 
patient receiving 
BCS+RT instead of 
MST, associated 
with a 10% 
increase in 
physician BCS fees 

OR = 1.34 (p = 0.02)  In 
hypothesized 
direction 

Change in the 
likelihood of 
patient receiving 
BCS instead of 
MST, associated 
with a 10% 
increase in 
physician BCS fees 

OR = 1.23 (p = 0.23)  In 
hypothesized 
direction 

Change in the 
likelihood of 
patient receiving 
BCS+RT instead of 

OR = 1.86 (p < 0.01)  In 
hypothesized 
direction 
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MST, associated 
with a 10% 
decrease in 
physician MST fees 

Change in the 
likelihood of 
patient receiving 
BCS instead of 
MST, associated 
with a 10% 
decrease in 
physician MST fees 

OR = 1.46 (p = 0.23)  In 
hypothesized 
direction 

Jacobson, 
200620,a 

Retrospective 
cohort, 1995‐
1998 

Patients with 
metastatic 
breast, colon, 
other 
gastrointestinal, 
or lung cancer 
(N = 2,246) 

Differences in Medicare 
reimbursement for 
chemotherapy based 
on local carrier 
payment rates.  
Are physicians who are 
reimbursed more 
generously for 
chemotherapy more 
likely to use 
chemotherapy, or do 
they use more 
expensive 
chemotherapy? 

Patients treated by 
physicians with higher 
Medicare fees for 
chemotherapy, compared 
to those treated by 
physicians with lower fees  

Receipt of 
chemotherapy for 
breast cancer 
associated with 
1SD greater 
physician 
reimbursement 

PD = 1.1% (95%CI ‐0.9%, 
3.1%) 

In 
hypothesized 
direction 

Change in cost of 
breast cancer 
chemotherapy 
associated with $1 
greater physician 
reimbursement 

+$23.10 (p = 0.038)  In 
hypothesized 
direction 

Receipt of 
chemotherapy for 
colorectal cancer 
associated with 
1SD greater 
physician 
reimbursement 

PD = ‐15.0% (95%CI  ‐
42.2%, 12.2%) 

Contrary to 
hypothesized 
direction 

Change in cost of 
colorectal cancer 
chemotherapy 
associated with $1 
greater physician 
reimbursement 

+$35.50 (p = 0.079)  In 
hypothesized 
direction 
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Receipt of 
chemotherapy for 
GI cancer 
associated with 
1SD greater 
physician 
reimbursement 

PD = ‐2.5% (95%CI  ‐6.3%, 
1.3%) 

Contrary to 
hypothesized 
direction 

Change in cost of 
GI cancer 
chemotherapy 
associated with $1 
greater physician 
reimbursement 

‐$6.33 (p = 0.038)  Contrary to 
hypothesized 
direction 

Receipt of 
chemotherapy for 
lung cancer 
associated with 
1SD greater 
physician 
reimbursement 

PD = ‐0.1% (95% CI  ‐
2.0%, 1.9%) 

Contrary to 
hypothesized 
direction 

Change in cost of 
lung cancer 
chemotherapy 
associated with $1 
greater physician 
reimbursement 

+$13.00 (p = 0.039)  In 
hypothesized 
direction 

Epstein, 
201223 

Retrospective 
cohort, 1992‐
2002 

Patients receiving 
chemotherapy 
for breast 
cancer (N = 
3,856) 

Physician use of 
chemotherapy drugs 
with respect to profit 
margin.  
Are physicians more 
likely to use 
chemotherapy drugs 
with higher profit 
margins over those 
with lower profit 
margins? 

N/A: physician use of 
chemotherapy drugs was 
analyzed across entire 
cohort 

Change in 
likelihood of 
physician selection 
of a chemotherapy 
drug associated 
with a 1% increase 
in the profit 
margin of the 
average daily dose 

+1.1% to +17.7%b  In 
hypothesized 
direction 
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Ellis, 201624  Retrospective 
cohort, 2000‐
2003 

Patients with 
prostate cancer 
(N = 15,128) 

Differences in Medicare 
reimbursement for ADT 
based on local carrier 
payment rates.  
Are physicians who are 
reimbursed more 
generously for ADT 
more likely to use ADT? 

Patients treated by 
physicians with higher 
Medicare fees for ADT, 
compared to those treated 
by physicians with lower 
fees 

Change in the 
likelihood of 
patient receiving 
ADT associated 
with a $1 increase 
in physician 
reimbursement for 
ADT 

OR = 1.00 (95%CI 1.00, 
1.00 

No 
association 

Jung, 
201825,a 

Retrospective 
cohort, 2010‐
2013 

Cancer treatment 
in hospitals 
participating in 
the 340B drug 
discount 
program (N = 
9,062) 

Access to 340B discount 
pricing, vs. no 340B 
discount pricing.  
Are patients treated by 
health systems 
participating in the 
340B discount program 
more likely to receive 
chemotherapy, or more 
likely to receive 
chemotherapy in the 
hospital outpatient 
setting vs. the office 
setting?  

Medicare patients treated 
in HRRs that gained a 340B 
hospital during the study 
period, compared to those 
treated in HRRs without 
340B hospitals 

Change in the 
likelihood of 
receiving 
chemotherapy 

PD = 0.49% (95% CI  ‐
0.29%, 1.27%) 

In 
hypothesized 
direction 

Change in the 
likelihood of 
receiving 
chemotherapy in 
the hospital 
outpatient setting 
(vs. the office 
setting) 

PD = 7.76% (95% CI 2.66, 
12.56) 

In 
hypothesized 
direction 

Change in the 
number of 
chemotherapy 
drug claims 

PD = 0.04% (95% CI ‐0.67, 
0.75) 

In 
hypothesized 
direction 

Studies of physician ownership interests and self‐referral practices 

Mitchell, 
199226 

Cross‐sectional 
market share, 
1989 

Patients receiving 
radiation 
therapy (N = 
N/A) 

Physician self‐referral 
for radiation therapy 
Do physicians use 
radiation therapy more 
often when self‐
referring for services? 

Patients treated in free‐
standing radiation centers 
in the state of Florida 
(likely to be self‐referring), 
compared to those treated 
in the rest of the United 
States (not likely to be self‐
referring) 

Number of 
treatments per 
1,000 Medicare 
beneficiaries 

RR = 1.58  In 
hypothesized 
directionc 

Allowed charges 
per 1,000 
Medicare 
beneficiaries 

RR = 1.46  In 
hypothesized 
directionc 

Smith, 
201127 

Retrospective 
cohort, 2001‐
2005 

Office‐based radiation 
centers vs. hospital‐
based  

Patients treated with RT in 
freestanding radiation 
centers, compared to those 

Likelihood of 
receiving IMRT 

OR = 1.36 (95%CI  1.20, 
1.53) 

In 
hypothesized 
direction 
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Patients receiving 
radiation 
therapy for 
breast cancer (N 
= 26,163) 

Are office‐based 
radiation centers, which 
are more often self‐
referring, more likely to 
use IMRT?  

treated in hospital‐based 
outpatient canters 

Bekelman, 
201328 

Retrospective 
cohort, 2004‐
2007 

Patients with 
prostate cancer 
(N = 3,980) 

Prostate cancer 
treatment before and 
after conversion of a 
urology practice to an 
integrated prostate 
cancer center (IPCC), 
exempt from Stark Law.  
Are IPCCs more or less 
likely to treat patients 
with IMRT, ADT, 
prostatectomy, non‐
IMRT RT, or expectant 
management?  

Patients treated in a 
urology practice after vs. 
before transition to an 
IPCC, compared to those 
treated in non‐IPCC 
practices elsewhere within 
the same HRR, and to 
those treated in non‐IPCC 
practices elsewhere within 
the same state.  

Likelihood of 
receiving IMRT 

PD = 11.7% (95%CI  3.9%, 
19.2%) vs. state control, 
10.5% (95%CI 0.9, 20.7%) 
vs HRR control 

In 
hypothesized 
direction 

Likelihood of 
receiving ADT 

PD = ‐5.3% (95%CI ‐
12.1%, 1.3%) vs state 
control, ‐7.5% (95%CI ‐
16.7%, 0.5%) vs HRR 
control 

In 
hypothesized 
direction 

Likelihood of 
receiving 
prostatectomy 

PD = ‐12.9% (95%CI ‐
23.5%, ‐1.9%) vs state 
control, ‐12.0% (95%CI ‐
19.4%, ‐5.2%) vs HRR 
control 

In 
hypothesized 
direction 

Likelihood of 
receiving non‐
IMRT RT 

NR  NR 

Likelihood of 
receiving 
expectant 
management 

NR  NR 

Mitchell, 
201329 

Retrospective 
cohort, 2005‐
2010 

Patients with 
prostate cancer 
(N = 38,765) 

Prostate cancer 
treatment before vs. 
after private‐practice 
urology groups became 
self‐referring, 
compared to urology 
groups that did not 
become self‐referring.  
Are self‐referring 
urology practices more 
or less likely to treat 
patients with IMRT?  

Patients treated in private‐
practice urology practices 
after vs. before self‐referral 
period, compared to similar 
practices that did not 
become self‐referring 
 

Likelihood of 
receiving IMRT 

PD = 16.9% (p < 0.0001) 
OR = 2.79 (95%CI 2.53, 
3.08) 

In 
hypothesized 
direction 
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Williams, 
201730 

Retrospective 
cohort, 2004‐
2009 

Patients with 
prostate cancer 
(N = 17,982) 

Prostate cancer 
treatment in older men 
in self‐referring vs. non‐
self‐referring urology 
practices.  
Are self‐referring 
urology practices more 
or less likely to treat 
older men with any 
active therapy, or with 
RT? 

Patients diagnosed in self‐
referring urology practices, 
compared to those 
diagnosed in non‐self‐
referring urology practices.  

Likelihood of 
receiving active 
therapy 
(prostatectomy, 
RT, cryotherapy, or 
ADT) 

OR = 1.61 (95%CI 1.30, 
2.00) 

In 
hypothesized 
direction 

Likelihood of 
receiving external 
beam RT 

OR = 1.59 (95%CI 1.37, 
1.84) 

In 
hypothesized 
direction 

Studies of changes in reimbursement for oncology services over time 

Elliott, 
201031 

Retrospective 
cohort, 1992‐
2005 

Patients with 
prostate cancer 
(N = 72,818) 

Decrease in 
reimbursement for 
ADT, following the 
Medicare 
Modernization Act 
Did physicians decrease 
use of ADT in response 
to lower 
reimbursement?  

Men newly diagnosed with 
prostate cancer after a 
decrease in reimbursement 
for ADT, compared to those 
diagnosed before the 
decrease. Specific groups 
compared included men 
with metastatic disease 
(for which ADT is indicated) 
and low‐risk localized 
disease (for which ADT is 
not indicated) 

Likelihood of 
receiving ADT, for 
men with 
metastatic disease  

OR = 0.9 (95%CI 0.68, 
1.18) 

N/A (control) 

Likelihood of 
receiving ADT, for 
men with low‐risk 
localized disease 

OR = 0.61 (95%CI 0.53, 
0.71) 

In 
hypothesized 
direction 

Jacobson, 
201032,a 

Retrospective 
cohort, 2003‐
2005 

Patients with lung 
cancer (N = 
222,478) 

Decrease in 
reimbursement for 
some chemotherapy 
drugs, following the 
Medicare 
Modernization Act 
Did physicians decrease 
use of chemotherapy 
drugs in response to 
lower reimbursement?  

Patients diagnosed with 
lung cancer after a 
decrease in reimbursement 
for some chemotherapy 
drugs, compared to those 
diagnosed before the 
decrease 

Likelihood of 
receiving any 
chemotherapy 

PD = 1.9% (95%CI 1.51%, 
2.29%) 

In 
hypothesized 
direction 

Likelihood of 
receiving 
carboplatin 

PD = ‐4.1% (95%CI ‐4.1%, 
‐2.1%) 

In 
hypothesized 
direction 

Likelihood of 
receiving paclitaxel 

PD = ‐4.3% (95%CI ‐6.3%, 
‐2.3%) 

In 
hypothesized 
direction 

Likelihood of 
receiving 
docetaxel 

PD = 0.5% (95%CI ‐0.9%, 
1.9%) 

NA (control) 
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Likelihood of 
receiving 
etoposide 

PD = ‐1.2% (95%CI ‐2.0%, 
‐0.4%) 

In 
hypothesized 
direction 

Likelihood of 
receiving 
gemcitabine 

PD = ‐2.2% (95%CI ‐3.0%, 
‐1.4%) 

NA (control) 

Jacobson, 
201133 

Retrospective 
cohort, 2002‐
2006 

Patients with lung 
cancer (N = 
878,923) 

Decrease in 
reimbursement for 
some chemotherapy 
drugs, following the 
Medicare 
Modernization Act 
Did physicians in 
different states respond 
similarly to 
reimbursement 
changes, or was there 
variation?  

Patients diagnosed with 
lung cancer after a 
decrease in reimbursement 
for some chemotherapy 
drugs, compared to those 
diagnosed before the 
decrease 

Change in 
likelihood of 
receiving 
chemotherapy 
within 30 days of 
diagnosis, within 
each US state 

F‐value for null 
hypothesis that all states’ 
changes are jointly equal 
to 0 is 38, 279 

In 
hypothesized 
direction 

Colla, 
20125,a 

Retrospective 
cohort, 2003‐
2007 

Cancer patients 
within the last 
months of life 
(N = 57,656) 

Decrease in 
reimbursement for 
some chemotherapy 
drugs, following the 
Medicare 
Modernization Act 
Did physicians decrease 
use of chemotherapy 
within the last month of 
life in response to lower 
reimbursement? 

Patients who died from 
cancer after a decrease in 
reimbursement for some 
chemotherapy drugs, 
compared to those who 
died before the decrease 

Likelihood of 
receiving 
chemotherapy 
within the last 
month of life 

PD = ‐2.6% (95% CI 4.2%, 
1.0%) 

In 
hypothesized 
direction 

Conti, 
201234,a 

Interrupted time 
series, 2006‐
2009 

Use of irinotecan 
to treat colon 
cancer (N = NR) 

Expiration of protection 
of irinotecan and entry 
of generic version 
Did physicians decrease 
use of irinotecan after 
patient expiration? 

Patients treated with 
irinotecan after patent 
expiration vs. before, 
compared to number of 
administrations of 
oxaliplatin 

Change in number 
of administrations 
of irinotecan, 
compared to 
oxaliplatin 

PD = ‐17.0% (95%CI ‐
17.1%, 16.9%) 

In 
hypothesized 
direction 

Change in the 
proportion of 
patients treated 
with irinotecan, 

PD = ‐16.5 (95%CI ‐16.5, ‐
16.5) 

In 
hypothesized 
direction 
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compared to 
oxaliplatin 

Quek, 
201435 

Retrospective 
cohort, 2001‐
2007 

Patients with 
prostate cancer 
(N = 12,255) 

Decrease in 
reimbursement for ADT 
following the Medicare 
Modernization Act, and 
the response to 
reimbursement 
decrease among 
academic (salaried) and 
non‐academic (fee‐for‐
service) urologists 
Did non‐academic 
urologists decrease use 
of ADT in non‐indicated 
settings to a larger 
degree than academic 
urologists following a 
reimbursement 
decrease?  

Patients treated by non‐
academic urologists after 
vs. before a decrease in 
reimbursement for ADT, 
compared to academic 
urologists 

Likelihood of 
receiving non‐
indicated ADT 

t‐statistic for the null 
hypothesis that the 
decline in use of non‐
indicated ADT was the 
same between non‐
academic and academic 
urologists, is ‐0.07 
(p=0.95) 

In 
hypothesized 
direction 

Shahinian, 
201536 

Retrospective 
cohort, 2000‐
2002 and 2004‐
2007 

Patients with 
prostate cancer 
(N = 27,169) 

Decrease in 
reimbursement for ADT 
following the Medicare 
Modernization Act, and 
the response to 
reimbursement 
decrease among 
academic (salaried) and 
non‐academic (fee‐for‐
service) urologists 
Did non‐academic 
urologists decrease use 
of ADT in non‐indicated 
settings to a larger 
degree than academic 
urologists following a 

Patients treated by non‐
academic urologists after 
vs. before a decrease in 
reimbursement for ADT, 
compared to academic 
urologists 

Likelihood of 
receiving non‐
indicated ADT, 
non‐academic vs. 
academic 
urologists, before 
reimbursement 
decrease 

OR = 1.32 (95%CI 1.17, 
1.56 

In 
hypothesized 
direction 

Likelihood of 
receiving non‐
indicated ADT, 
non‐academic vs. 
academic 
urologists, after 
reimbursement 
decrease 

OR = 1.34 (95%CI 1.15, 
1.56 

In 
hypothesized 
direction 
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reimbursement 
decrease? 

p‐value for the null 
hypothesis that 
there was no 
difference in the 
decline in ADT use 
between non‐
academic and 
academic 
urologists 

p = 0.68  Contrary to 
hypothesized 
direction 

O'Neil, 
201637 

Interrupted time 
series, 2001‐
2013 

Patients with 
bladder cancer, 
among 
Medicare 
beneficiaries (N 
= approximately 
1.2 million) 

Increase in 
reimbursement for 
office‐based 
cystoscopic procedures  
Did physicians increase 
use of office‐based 
cystoscopic procedures 
after the 
reimbursement 
increase? 

Patients with bladder 
cancer treated after vs. 
before an increase in 
reimbursement for office‐
based cystoscopic 
procedures, compared to 
patients treated in 
hospitals or ambulatory 
surgical centers 

Likelihood of 
receiving an office‐
based cystoscopic 
procedure 

Relative increase: 644% 
(95%CI 584%, 704%) 

In 
hypothesized 
direction 

 
a: Confidence intervals were derived from the point estimate and standard error presented by the authors.  
b. Range of results does not represent a statistical confidence interval, but the variation the estimate across various analytic models. 
c: Differences were presented without formal tests of significance, because the study included the entire population of interest rather than a sample.  
Abbreviations used: N/A, not applicable; NR, not reported; RR, risk ratio; OR, odds ratio; PD, prevalence difference; RT, radiation therapy; IMRT, intensity modulated radiation therapy; 
PD, prevalence difference; GI, gastrointestinal; SD, standard deviation; ADT, androgen deprivation therapy. 
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eTable 3. Study Results for Studies With Critical Risk of Bias. “Direction of association between financial incentives and 
care delivery” describes whether the measured association was in the direction hypothesized by the study authors under 
the assumption of physician responsiveness to financial incentives (“In hypothesized direction”), or in the direction counter 
to the hypothesis (“Contrary to hypothesized direction”). NR, not reported; RR, risk ratio; PD, prevalence difference; ADT, 
androgen deprivation therapy; ESA, erythropoiesis-stimulating agent; RT, radiation therapy;  
 

Lead 
author and 
year of 
publication 

Study setting Financial incentive 
studied, and analytic 
question  

Exposure and control groups Primary 
outcome[s] 

Result and 
measure of 
confidence 

Direction 
of 
association 
between 
financial 
incentives 
and care 
delivery a 

Chang, 
200938 

Retrospective 
cohort, 2004-
2007 

Patients 
receiving ADT 
for prostate 
cancer (N = 
NR) 

Decrease in 
reimbursement for ADT, 
following the Medicare 
Modernization Act 

Did physicians decrease 
use of ADT in response 
to lower 
reimbursement? 

Patients treated within fee-for-
service Medicare after vs. 
before a decrease in 
reimbursement for ADT, 
compared to those treated 
within the Veterans Affairs 
health care system.  

Total number of 
claims for ADT 
across all patients 
within health care 
system.  

Difference-
in-
differences, 
Medicare 
vs VA =  
-8.3% 

In 
hypothesized 
direction 

Elllis, 
201539 

Retrospective 
cohort, 2000-
2007 

Patients 
receiving ADT 
for prostate 
cancer (N = 
12,943) 

Decrease in 
reimbursement for ADT, 
following the Medicare 
Modernization Act 

Did physicians decrease 
use of ADT in non-
indicated settings in 
response to lower 
reimbursement? 

Patients treated after a 
decrease in reimbursement for 
ADT, compared to before 

Likelihood of 
receiving non-
indicated ADT 

PD = -7.4 In 
hypothesized 
direction 

Feinberg, 
201440 

Retrospective 
cohort, 2010-
2012 

Cancer patients 
treated within 
a group of 
oncology 
medical home 

Oncology practice 
reimbursement under 
an “oncology medical 
home” model 

Are cancer patients 
treated under an 
oncology medical home 
reimbursement model 

Patients treated after vs. before 
practice conversion to an 
oncology medical home 
structure, compared to those 
treated in practices that did not 
become oncology medical 
homes 

Change in 
number of office 
visit claims 

Difference-
in-
differences, 
oncology 
medical 
home vs 
not = -0.3 
visits 

Contrary to 
hypothesized 
direction 
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practices (N = 
12,060) 

more or less likely to 
receive chemotherapy, 
more chemotherapy 
administrations, more 
office visits, or generic-
only treatment 
regimens?  

(measure of 
confidence 
NR) 

Change in 
number of 
chemotherapy 
administrations 

NRb No 
association 

Change in 
percentage of 
patients who 
received 
chemotherapy 

NRb No 
association 

Change in 
percentage of 
patients whose 
treatment 
regimens 
contained only 
generic drugs 

NRb No 
association 

Gawade, 
201741 

Retrospective 
cohort, 2005-
2013 

Patients 
receiving 
chemotherapy 
for breast, 
colon, lung 
ovarian, 
prostate 
cancer, 
multiple 
myeloma, or 
non-Hodgkin 
lymphoma (N 
= 348,012)c 

Change in Medicare 
coverage for ESAs 

Did physicians decrease 
the use of ESAs after 
coverage restrictions 
limited their 
reimbursement for 
many cancer patients?  

Patients treated after vs. before 
coverage restrictions 

Likelihood of 
receiving ESA, 
breast cancer 

PD = -50.5 In 
hypothesized 
direction 

Likelihood of 
receiving ESA, 
colon cancer 

PD = -39.1 In 
hypothesized 
direction 

Likelihood of 
receiving ESA, 
lung cancer 

PD = -52.7 In 
hypothesized 
direction 

Likelihood of 
receiving ESA, 
multiple myeloma 

PD = -52.3 In 
hypothesized 
direction 

Likelihood of 
receiving ESA, 
non-Hodgkin 
lymphoma 

PD = -36.0 In 
hypothesized 
direction 

Likelihood of 
receiving ESA, 
ovarian cancer 

PD = -60.5 In 
hypothesized 
direction 
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Likelihood of 
receiving ESA, 
prostate cancer 

PD = -42.6 In 
hypothesized 
direction 

Hershman, 
201442 

Retrospective 
cohort, 2000-
2007 

Patients 
receiving 
chemotherapy 
for breast, 
colon, lung 
ovarian, or 
prostate 
cancer (N = 
121,169) 

Change in Medicare 
coverage for ESAs 

Did physicians decrease 
the use of ESAs after 
coverage restrictions 
limited their 
reimbursement for 
many cancer patients?  

Patients treated after vs. before 
coverage restrictions 

Likelihood of 
receiving ESA 

PD = -8.3 In 
hypothesized 
direction 

Hess, 
201043 

Retrospective 
cohort, 2006-
2008 

Cancer patients 
(N = 10,389) 

Change in Medicare 
coverage for ESAs 

Did physicians decrease 
the use of ESAs after 
coverage restrictions 
limited their 
reimbursement for 
many cancer patients?  

Patients treated after vs. before 
coverage restrictions 

Change in the 
proportion of care 
episodes during 
which an ESA 
was given 

PD = -10.9 
(p <0.001) 

In 
hypothesized 
direction 

Change in the 
proportion of care 
episodes during 
which a 
transfusion was 
given 

PD = 1.3 (p 
= 0.015) 

In 
hypothesized 
direction 

Loy, 201644 Retrospective 
cohort, 2011-
2013 

Patients 
receiving RT 
for primary 
breast, skin, 
lung, or 
prostate 
cancer, or 
treatment of 
bone 
metastasis (N 
= 984) 

Oncology practice 
reimbursement on a 
“case based” model 
rather than fee-for-
service 

Are cancer patients 
treated with RT under a 
case based 
reimbursement model 
more or less likely to 
receive a guideline-
concordant number of 
radiation fractions?  

Patients treated after vs. before 
case based payment model 
began 

Likelihood of 
receiving 
guideline-
concordant 
number of 
radiation 
fractions, all 
patients 

RR = 1.0 
(95%CI 
0.98, 1.08) 

No 
association 

Likelihood of 
receiving 
guideline-
concordant 
number of 
radiation 

RR = 1.0 
(95%CI 
0.94, 1.04) 

No 
association 
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fractions, breast 
cancer 
Likelihood of 
receiving 
guideline-
concordant 
number of 
radiation 
fractions, lung 
cancer 

RR = 1.0 
(95%CI 
0.89, 1.09) 

No 
association 

Likelihood of 
receiving 
guideline-
concordant 
number of 
radiation 
fractions, prostate 
cancer 

RR = 1.1 
(95%CI 
1.01, 1.15) 

In 
hypothesized 
direction 

Likelihood of 
receiving 
guideline-
concordant 
number of 
radiation 
fractions, skin 
cancer 

RR = 0.9 
(95%CI 
0.84, 1.01) 

Contrary to 
hypothesized 
direction 

Likelihood of 
receiving 
guideline-
concordant 
number of 
radiation 
fractions, bone 
metastasis 

RR = 2.0 
(95%CI 
1.21, 3.24) 

In 
hypothesized 
direction 

 
a: In cases where estimates were not reported (or derivable), direction of association was determined from authors’ stated conclusions.   
b: Results were reported graphically, but not numerically 
c: Patient number not directly reported; this figure was derived by summing across disease-specific cohorts 
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eFigure 1. PRISMA Diagram.  
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eFigure 2. Risk of Bias Assessment for Studies With Critical Risk of Bias.  
 
Risk of bias assessment of included studies, performed using ROBINS-I tool. The domains “classification of interventions” and 
“deviations from intended interventions” were assessed as resulting in low risk of bias for all studies, and are not shown. Blue, low 
risk of bias; green, moderate risk of bias; yellow, high risk of bias; red, critical risk of bias; grey, unknown risk of bias. 
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