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Abstract

Public Preferences: Cost of Care Discussions and Out-of-Pocket Imaging Costs

By Ritika Manik

Introduction: Higher insurance deductibles and rising out-of-pocket (OOP) healthcare costs can
lead to adverse financial outcomes and treatment non-adherence. Encouraging OOP cost
discussions with healthcare providers and increasing the availability of price transparency tools
are solutions that have been proposed to ameliorate the financial burden of healthcare. We
investigated public preferences regarding OOP cost discussions and price transparency tools.

Method: We recruited 1,025 volunteers using Amazon Mechanical MTurk. Participants
completed a 30-question survey that assessed their preferences about OOP cost discussions, OOP
cost delivery, and how they weigh cost versus quality (accuracy, doctor recommendation, and
online ratings) when choosing an imaging center for a back MRI in two different clinical
scenarios. Data was analyzed using average ranks and ordered logistic regressions of fractional
factorial models.

Results: A majority of participants wanted to know about OOP costs of imaging tests before their
receipt. Most wanted to have OOP cost discussions when scheduling imaging tests or during the
doctor visit when the test is recommended, and most preferred to have these discussions with the
doctor or provider ordering the test. For mild back pain, low-cost imaging was prioritized by
patients in all models when the effects of OOP costs and center quality were separated, but when
cost and quality data were presented together, high-quality, high-cost imaging was preferred over
low-cost, low-quality imaging. For severe back pain, high-quality imaging was prioritized by
patients in all models when the effects of OOP costs and center quality were separated, and this
trend remained consistent when cost and quality data were presented together. When given data
for cost and quality, the least preferred options were not knowing the cost of imaging or not
obtaining imaging tests, regardless of the severity of the back pain.

Conclusions: Quality metrics impact patients’ healthcare decisions. With the recent push towards
price transparency, price transparency tools should incorporate quality metrics to enable
healthcare consumers to make value-based decisions. Overall, transparency in medical care can
be promoted by providers (via OOP cost discussions) and institutions (via quality-based price
transparency tools), leading to decreased financial burden on healthcare consumers.
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Introduction

Cost-of-care is a barrier for individuals seeking access to healthcare. The National Health
Interview Survey indicates that, in 2015, approximately 6% of the United States population
delayed medical care and 4.5% avoided it due to concerns about cost or inability to afford care.!
High-deductible insurance plans and costly examinations and treatments in the American
healthcare system contribute to the rising out-of-pocket (OOP) costs experienced by patients.>>
Because of this, patients may find themselves choosing between their health and financial
stability. In 2007, approximately 62% of all bankruptcies were medical.* This number has likely
increased in recent years due to rising annual deductibles, an increasing number of individuals
with high-deductible healthcare plans, and ever-increasing healthcare costs.> This creates a
dilemma for physicians and practices, who may find themselves needing to balance patients’
financial constraints and medical needs without having adequate knowledge of the costs

associated with healthcare interventions.2°

Cost-of-care discussions

OOP costs impact most patients’ clinical and healthcare decisions, yet clinicians rarely
initiate cost-of-care discussions.>® To prevent financial hardship resulting from expensive
treatments and interventions, providers should incorporate cost-of-care discussions when making
healthcare recommendations to facilitate more informed healthcare decision-making for
patients.’ More than half of the patients (ranging between 50% to 94%) indicated that they would
welcome cost-of-care discussions with healthcare providers, specifically, before receipt of
medical services.”” However, only 15 to 20% of respondents reported having such discussions.®?
Over half of the participants wanted their doctors to consider OOP costs when recommending

treatments.’



In a study of 67 clinical encounters observed by an interviewer, less than 46% of
encounters included cost of care discussions and most of these discussions did not provide
patients with organized information or resources to take home.!? This indicates the need to
incorporate both provider-level and patient-level financial awareness into healthcare, particularly
among those who encounter financially vulnerable populations.!? Encouraging clinical
interactions related to patients’ financial concerns can help reduce OOP costs incurred by

patients.!!

Price transparency and CMS mandate

Consumers are often faced with undisclosed pricing and inadequate information about the
costs associated with their treatment options, and this is concerning because it might increase
hesitation to seek needed healthcare services.!?!* The U.S. healthcare system is confusing to
navigate (for patients, providers, and healthcare institutions) due to a complex system of
reimbursement codes, which contributes to an increased financial burden on patients and non-
adherence to treatment plans.!>!3:1> There is significant variation in the frequency of cost-of-care
discussions for diagnostic tests and treatments ordered by providers during office visits.
Similarly, there is variation in the availability of OOP cost information offered by imaging or lab
facilities before a patient receives their examination.

To address these issues, the Centers for Medicare and Medicaid Services (CMS)
mandated a price transparency rule. Effective January 1, 2021, all hospitals are required to
publish their gross charges, payer-specific negotiated charges, discounted cash prices, and de-
identified minimum and maximum negotiated charges for items and services (e.g., supplies,
procedures, room costs, facility fees, physician and professional charges) available to patients

during inpatient admissions or outpatient department visits.!® Additionally, they are required to



post payer-specific negotiated charges, discounted cash prices, and de-identified minimum and
maximum negotiated charges for 300 shoppable services.!® Shoppable services are services that
can be scheduled in advance by patients (e.g., imaging, laboratory tests, outpatient procedures,
elective surgeries).!”18

Furthermore, by January 1, 2022, health insurers will have to publish negotiated prices
for covered items, services, and prescription drug plans for in-network prices, in addition to
historical payments to and bills from out-of-network providers.!'® By January 1, 2023, consumers
should be able to access real-time and individualized estimates of their OOP costs for specific
health care items, services, and prescription drugs (including a list of 500 shoppable services).'®
By January 1, 2024, these self-service tools are required to have pricing information for all
available items and services.!¢ This is being required to give patients control to obtain their OOP
cost and to promote price comparison and competition in the health care sector so that patients
can receive the most competitive pricing.!®!31” One study found that increasing price
transparency is projected to lead to savings between 9.0% and 12.8% by driving competition and
decreasing consumer spending.?’

However, the current and proposed price transparency tools lack metrics indicating the
quality of care provided compared to the price. Prior research shows that quality metrics are vital
to optimizing healthcare consumer engagement with and derived benefits from price
transparency tools. One study found that when consumers were presented with cost information,
many conflated low cost with low-quality care and high cost with high-quality care.?! Consumers
were more likely to choose high-value (lost-cost, high-quality) providers if data about cost and
quality were presented together.?! Availability of cost and quality metrics will drive value-based

competition.?>?3



Purpose

The purpose of this study is to evaluate public preferences about OOP cost discussions as
it pertains to imaging examinations and how they weigh cost versus quality in their imaging-
related healthcare decisions. Additionally, we investigated how this relationship is moderated by

the severity of underlying conditions.

Method

The Emory Institutional Review Board approved this survey-based study. In December
2020, we recruited volunteers using Amazon Mechanical Turk (MTurk; Amazon Inc, Seattle,
Washington), an online crowdsourcing platform that reimburses participants for completing
tasks. Participants completed the consent (Appendix B) and the survey (Appendix C) via the
Advantage platform of SurveyMonkey (San Mateo, California) and were compensated $1 for

survey completion. The survey took an average of six minutes to complete.

Study population

We enrolled 1,025 English-speaking volunteers (Figure 1) 18-years or older who reside
in the United States. Individuals residing in Puerto Rico, Guam, or the US Virgin Islands were
excluded.
Survey measurements

The survey consisted of 30 questions that assessed participants’ preferences regarding
cost-of-care discussions (e.g., timing, format, and delivery), factors that influence the choice of
an imaging center, and how participants would weigh cost versus quality of imaging depending
on the severity of their health concern. The quality of the imaging center was assessed using
metrics such as accuracy of results, online reviews, accreditations, doctor recommendations, and

version of the technology used presented in a ranked-choice format.



Patient preferences for cost versus quality of imaging were assessed by presenting
patients with two clinical scenarios: mild, tolerable back pain that does not impact daily activity
and severe back pain that limits daily activity. Participants were asked to rank their preferred
imaging center at which to receive a back MRI based on the OOP cost and quality. OOP cost
options were $50, $400, and unknown cost ranging between $50 and $3500. Quality metrics
were accuracy (87% vs. 96%), doctor recommendation (doctor recommended vs. doctor was
unfamiliar with the imaging center), and online reviews (2.5 vs. 4.5 stars). We selected 96% to
represent high accuracy because the reported average error rate for an average radiologist is
40/, 24-26
Sociodemographic variables

The survey queried participants’ demographics, including age, ethnicity, race, insurance
status, insurance deductible status, level of education, marital status, employment status,
household income, and 5-digit zip code. The Agency for Healthcare Research and Quality
(AHRQ) socioeconomic status (SES) index was used to tabulate the Neighborhood Deprivation
Index (NDI) for respondents’ five-digit zip codes based on a weighted combination of the
following factors: percentage of households with a mean of more than 1 person per room, the
median value of owner-occupied units, the percentage of individuals living in poverty, median
household income, level of education, and unemployment rates.?’” NDIs can range from 0 to 100,
with a lower NDI value representing a greater degree of socioeconomic deprivation in a
geographic area.?®?° NDIs were calculated by cross-referencing participants’ five-digit zip codes
with county-level data from the 2019 Health Resource and Services Administration Area Health

Resources File, which includes data on population characteristics and economics organized by



Federal Information Processing System (FIPS) county codes.’’ Aggregate means were used

when a zip code represented multiple FIPS codes.

Statistical analysis

Categorical variables were reported by frequency and percentage. Numerical variables
were reported by mean and standard deviation. The alpha level for significance was set at
p<0.05. For rank order questions, the average rank of each option was calculated by multiplying
the weight of the ranked position by the response count for the answer choice and dividing the
product by the total response count.>! Answer choices were weighted in reverse such that the
choice ranked as number one received the largest weight.

We conducted an ordered logistic regression to assess the individual importance of cost
and quality attributes. We developed six models to account for three different quality metrics
(accuracy, doctor recommendation, and online reviews) and two degrees of back pain (mild or
severe). Each model consisted of two levels of cost (high vs. low) and two levels of quality (high
vs. low). Unknown cost was used as a reference. B-coefficients and 95% confidence intervals are
reported. Using the coefficients from the regression, we calculated the relative importance of
cost and quality in each model: 100*(difference between coefficients for cost or difference
between coefficients for quality metric) / [(difference between coefficients for cost) + (difference
between coefficients for quality metric)]. Since the difference between the low and high OOP
cost conditions was constant across all models ($350), we used this and the respective
coefficients to calculate the extra costs participants would be willing to pay for higher quality
imaging: [350 * (difference between coefficients for quality metric)] / (difference between

coefficients for cost).



Results

Study population

A total of 1,310 participants consented to participate in the study. After excluding
incomplete surveys (n = 11) and ineligible participants (n = 274), we conducted analysis on
remaining 1,025 participants (Figure 1). The mean age of participants was 38.7 years (min = 18,
max = 80, SD = 11.4). A total of 78.7% (n = 784) of participants were White and 14.8% (n =
147) were Hispanic or Latino. A total of 47.0% (n = 468) of participants had private insurance,
28.2% (n = 281) had Medicare, and 10.9% (n = 109) had Medicaid. 7.9% (n = 29) of participants
did not have health insurance. Median NDI (IQR = 3.0) was 54.8. A total of 78.3% (n = 803)
reported receiving an imaging test in the last five years. Demographic characteristics are reported
in Table 2.

Preferences for OOP cost discussion delivery

A total of 94.9% (n = 973) reported that they would like to know about the OOP costs of
their imaging test before its receipt. A total of 83.0% (n = 851) indicated that their doctor should
consider OOP costs when making medical decisions and ordering imaging tests.

A total of 43.4% (n = 445) of respondents indicated that the ideal time to talk about OOP
costs of imaging would be when they are scheduling their test with the imaging center, followed
by 38.6% (n = 396) indicating that the ideal time for this discussion would be on the day of their
doctor visit when the imaging test is recommended (Table 2). While only 5.1% (n = 52) reported
receipt of OOP cost on the day of imaging service as ideal, 25.5% (n = 261) still found it
acceptable (Table 2).

A total of 62.2% (n = 638) reported that the doctor or provider ordering the test would be

the best person to discuss OOP cost (Table 2). A majority (44.2%, n = 453) reported that the best



time to receive the OOP cost estimate would be at least 2 weeks before the imaging test (Table
2). Overall, 60.7% (n = 622) preferred to receive the OOP cost estimate written on paper (handed
or mailed), followed by 53.0% (n = 543) who preferred to receive the estimate electronically via
a secure website personalized to the individual (Table 2).
Participants’ stated preferences for imaging centers

A total of 89.5% (n = 917) of participants indicated that they would not be willing to pay
more than a $200 OOP cost for an MRI examination (Table 2). According to respondents, the
most important factors in choosing an imaging center are high accuracy of the imaging
interpretation, followed by physician recommendations and newness of the technology and
machinery at the center (Table 3). During multivariable analysis of preferences, we did not
identify any demographic factors significantly associated with the factors they ranked as
important when choosing an imaging center.
Participants’ decisions: quality vs. cost in clinical scenarios

For mild back pain, a multivariable model adjusting for the importance of OOP costs of
imaging ($50 vs. $400) and quality of the imaging center (accuracy of 96% vs. 87%)
individually indicated that a $50 OOP cost imaging test (f = 1.97 [95% CI, 1.81-2.13]) was the
most desirable option, followed by an imaging center with 96% accuracy (f = 1.60 [95% CI,
1.43-1.77]) (Table 5). However, when presented with combinations of cost and quality, obtaining
high-cost, high-quality imaging was more important than having low-cost, low-quality imaging
(Table 4), with accuracy having a relative importance of 52.3% compared to cost (Table 6).
Participants are projected to pay an extra $753 to have a 9% increase in the accuracy of their
imaging (from 87% to 96%) (Table 6). These observations remained consistent when the quality

metric was presented as doctor recommendation or online ratings. In multivariable models



adjusting for OOP costs and doctor recommendation or online ratings, a doctor-recommended
imaging center or a center with 4.5-stars online was the most desirable option, followed by $50
OOP cost imaging (Table 6). Participants are projected to pay an extra $862 to get imaging in a
center recommended by their doctor and an extra $933 to get imaging in a center with 4.5-stars
(versus 2.5-stars) (Table 6).

For severe back pain, a multivariable model adjusting for the importance of OOP costs of
imaging ($50 vs. $400) and quality of the imaging center (accuracy of 96% vs. 87%)
individually indicated that an imaging center with 96% accuracy (f = 3.60 [95% CI, 3.40-3.79])
was the most desirable option, followed by $50 OOP cost imaging (B =2.07 [95% CI, 1.90-
2.23]) (Table 5). When presented with combinations of cost and quality, obtaining high-cost,
high-quality imaging was more important than having low-cost, low-quality imaging (Table 4),
with accuracy having a relative importance of 65.8% when compared to cost (Table 6).
Participants are projected to pay an extra $1215 to have a 9% increase in the accuracy of their
imaging (from 87% to 96%) (Table 6). These observations remained consistent when the quality
metric was presented as doctor recommendation or online ratings. In the multivariable models
adjusting for OOP costs and doctor recommendation or online ratings, a doctor-recommended
imaging center or a center with 4.5-stars online was the most desirable option, followed by $50
OOP cost imaging (Table 6). Participants are projected to pay an extra $1124 to get imaging in a
center recommended by their doctor and an extra $1256 to get imaging in a center with 4.5-stars
(versus 2.5-stars) (Table 6).

Regardless of the severity of back pain or the definition of quality of an imaging center,
when patients were presented with both quality and cost metrics, not knowing the cost of

imaging or not obtaining the imaging test were the least preferred options (Table 4).



10

Surprisingly, in a multivariable analysis of participants’ choice of imaging center by
accuracy or OOP cost of imaging, we did not identify any demographic factors that were
significantly associated with participants’ selection in both the mild and severe back pain

scenarios.

Discussion

In this survey of 1,025 MTurk participants, we found that 94.9% of participants want to
know their OOP costs for imaging tests before receiving the tests. Most participants preferred
having the OOP cost estimate delivered by the doctor or provider ordering the test and wanted to
receive these estimates at least two weeks before the test either written on a paper physically
handed to or mailed to them. Participants indicated that accuracy was the most important factor
they would consider when choosing an imaging center, followed by physician recommendation
and newness of the technology and machinery at the center. When participants were presented
with the choices of quality of the imaging center versus OOP costs of imaging, quality was
always the most important factor in the selection of an imaging center, regardless of the
definition of quality (e.g., accuracy, doctor recommendation, or online ratings) or severity of the
condition (e.g., mild or severe back pain). Unsurprisingly, knowing the OOP costs — regardless
of whether the costs were high or low — was consistently preferred over getting imaging without
knowing the OOP costs beforehand.

When ranking combinations of quality and cost in different clinical scenarios,
participants preferred high-quality, high-OOP cost combinations in all clinical scenarios.
Interestingly, 89.5% of participants reported that they would not be willing to pay more than
$200 OOP for an MRI examination, yet in all clinical scenarios, over 30% of participants ranked

the high-quality, high-OOP cost ($400) imaging center as their top preference. Moreover, our



11

analyses project that patients would pay between $743 and $1,256 extra for a higher quality
imaging center. Some of these discrepancies in willingness to pay and decision-making
regarding cost versus quality might also be attributed to inconsistencies in human behavior, with
what people say and how they act being two different things.

Our study results have clinical implications. With the new CMS mandate, hospitals are
now required to provide price transparency tools so that patients can look up their estimated
OOP costs beforehand. However, many of these price transparency tools lack quality metrics and
can be misleading. Our analyses show that when the effects of OOP costs and center quality are
separated, patients prefer a low-cost imaging test for mild back pain. Conversely, when the
attributes (cost and quality) are presented together, a high-quality test becomes more important,
and patients will pay extra for the gain in quality. For severe back pain, quality is consistently the
most important factor patients consider when selecting an imaging center, regardless of whether
quality metrics are presented with cost or independently analyzed. If price transparency tools are
presented without quality metrics, it could increase healthcare spending, especially if patients
assume high cost is a proxy for high quality.?! Price transparency tools with quality metrics can
help patients identify high-quality, low-cost options and increase public access to affordable
high-quality care.?! Our study highlights the need to include quality metrics in price transparency
tools because the inclusion of quality can change how patients weigh the cost.

Despite the aforementioned concerns associated with price transparency tools that do not
include quality metrics, our study confirms the value of price transparency platforms in general;
not knowing the cost of imaging was the least desirable option in selecting an imaging center
regardless of disease severity. Efforts should be made to incorporate quality metrics with price

transparency tools to make them more beneficial and compelling for patients. It should be noted
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that there might be limitations in adding quality metrics to price transparency platforms. When
asked about the importance of different quality metrics, accuracy was the most important,
followed by doctor recommendations. Accuracy is a combination of different factors, including
scanner quality, the interpreting radiologist’s skill, and the technologist’s performance (for
imaging modalities that are operator-dependent). Information about an imaging center’s accuracy
is not readily available or reflected on any imaging center’s website, likely because it is difficult
to quantify the combination of all factors that contribute to accuracy. Similarly, doctor
recommendations are not easy to collect and aggregate on a website. Regardless, patients should
be encouraged to discuss their choices of imaging facility with their physicians. Of course, this
can still have its own limitations, particularly if the doctor has conflicts of interest in referring
patients to a specific facility.’? Other quality metrics, such as scanner magnitude, facility
accreditations, or online reviews might be more feasible to incorporate into price transparency
tools.

In addition to expanding the information provided by price transparency tools, attempts
need to be made to deliver OOP costs to patients at an optimal time. Many patients prefer to
discuss their OOP costs with the physician ordering a specific healthcare service, but this is often
impractical from a physician’s perspective given that the brief nature of their patient encounters
necessitates that a majority of that time is spent on patients’ treatment plans. Furthermore,
physicians may not be fully equipped to conduct extensive OOP cost discussions because they
may not be fully informed about an individual patient’s OOP costs since this varies based on
insurance status and type. It might be more practical to deliver OOP costs immediately before
receipt of service after having time to assess a patients’ individual needs and insurance status, but

most patients would like to have this information available at least 2 weeks prior since this may



13

help them mentally and financially prepare for imaging. Ultimately, cost-of-care discussions
need to be incorporated into mainstream healthcare practice to promote informed patient
decisions, but it is also important to consider the physician’s ability to have such discussions.
Limitations

This study utilized Amazon MTurk. MTurk survey respondents are generally younger,
with one study finding that 88% of MTurk respondents are under the age of 50.3* Therefore, the
respondents of this survey may not represent older adults who generally have higher healthcare
needs. However, a large proportion of older people may not utilize price transparency tools due
to technological literacy barriers, so the MTurk population may be representative of the people
who will most frequently use price transparency tools. Even then, prior research suggests that
price transparency tools are not frequently utilized for a variety of reasons. One study found that
only 10% of patients who had access to price transparency tools used it, which might be due to
information barriers, infrequent need to seek healthcare, or patients not finding the information
compelling.>* Hopefully, adding quality metrics to price transparency tools will encourage
greater utilization of these tools.

Additionally, we used a fractional factorial design and therefore, could not compare the
importance of different quality metrics in the same conjoint model. In other words, conclusions
can be drawn from comparisons within models, but not between models due to our design. This
limits the comparisons we can make among quality metrics (accuracy, doctor recommendation,
and online ratings).

Lastly, we quantified the various levels of cost and quality (e.g., $50 vs. $400 cost, 87%
vs. 96% accuracy), so our data are only applicable to these specific values. Therefore, the results

may not be generalizable to other quantities (e.g., $100 vs. $500 cost, 50% vs. 55% accuracy).
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We can only draw definitive conclusions about the prices and quality metrics assessed in this
paper.
Future directions

Future studies with a full factorial design that incorporates multiple quality metrics into
one model can improve upon our findings and enable a more thorough comparison among
different quality metrics. Additionally, it would be valuable to include other quality metrics such
as newness of technology and practice accreditations into these models since our data (Table 3)
indicates that people rank these metrics as more important than online ratings; online ratings
were included in the current study’s models, but some of the other higher-ranked metrics were
not. Such studies can provide more insight into how healthcare consumers prioritize different
quality metrics relative to each other, enabling the development of price transparency tools that
are the most helpful for patients.
Conclusion

CMS has mandated price transparency tools, which are beneficial as they help patients
make more informed decisions about their healthcare. Despite prior research suggesting that a
majority of patients would be receptive to cost-of-care discussions and price transparency, there
is limited literature about how and when these tools should be offered to patients. We
investigated public preferences about cost of care discussions and the influence of cost versus
quality in patients’ healthcare decision-making, providing insight into what type of information
should be incorporated into price transparency tools and OOP cost discussions.

Ultimately, quality metrics should be included in price transparency tools because quality
is one of the most important factors to individuals choosing an imaging center, regardless of the

severity of their condition. There needs to be greater transparency in medical care so that patients



can make the most informed decisions for themselves. Price and quality transparency can be
beneficial for patients by encouraging providers to provide lower-cost and higher-quality care,
making healthcare more accessible to a larger population, and alleviating some of the financial

burden of healthcare in the United States.
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Appendix A: Figures and Tables

Figure 1. Survey respondents
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Table 1. Demographic characteristics of study participants
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Characteristic Data
Age, mean (SD) 38.7(11.4)
Race, % (n)*
White or Caucasian 78.7 (784)
Black or African American 10.8 (108)
Asian or Asian American 10.4 (104)
American Indian or Alaskan Native 1.7.(17)
Native Hawaiian or other Pacific Islander 0.8 (8)
Other 1.5 (15)
Ethnicity, % (n)
Hispanic or Latino 14.8 (147)
Not Hispanic or Latino 85.2 (849)
Insurance, % (n)
Medicare 28.2 (281)
Medicaid 10.9 109)
Private insurance 47.0 (468)
Military health care 2.323)
Indian health service 0.8 (8)
None 7.9 (79)
Education, % (n)
< 8" grade 0.0 (0)
Some high school 0.4 (4
High school diploma or GED 7.3 (73)
Some college or 2-year degree 19.8 (197)
4-year college graduate 55.7 (555)
More than 4-year college degree 16.8 (167)
Employment status, % (n)
Employed full-time 76.8 (765)
Employed part-time 11.8(117)
Unemployed 54 (549
Short-term or long-term disability/leave of absence 0.5 (%)
Unpaid work 3.6 (36)
Retired 1.1(11)
Disabled or health does not permit work 0.8 (8)
Household income, % (n)
<$15,000 4.5 (45)
$15,000 - $29,999 15.3 (152)
$30,000 - $59,999 40.4 (402)
$60,000 - $100,000 28.6 (285)
>$100,000 11.2 (112)
Neighborhood Deprivation Index, median (IQR) 54.8 (3.0)
Reported having imaging test in last 5 years, % (n) 78.3 (803)

*The cumulative percentage is over 100% given some patients have chosen more than one race.



Table 2. Public preferences for OOP cost discussions
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Aspect of OOP Discussions

Frequency, % (n)

Timing of OOP cost discussion Ideal time Acceptable time*
On day of doctor visit 38.6 (396) 59.4 (609)

When scheduling test with imaging center 43.4 (445) 73.1 (749)

After scheduling test with imaging center, but 10.8 (111) 39.8 (408)

before receiving test

On day of receiving imaging test 5.1(52) 25.5 (261)

After receipt of imaging test, but before receipt of | 1.6 (16) 10.3 (106)

bill

After receipt of bill 0.5 (5) 1.9 (19)

Best person to discuss OOP costs with (if discussion is on day of doctor visit)

Doctor or provider ordering the test

62.2 (638)

Office personnel (e.g., nurse, social, worker,
financial counselor)

37.8 (387)

Best time to receive QOP costs (if information is communicated before scheduled test)

At least 2 weeks before 44.2 (453)
At least 1 week before 38.8 (398)
At least 2 days before 8.5 (87)
Any time before 8.5 (87)
How to receive OOP cost estimate*

Verbally 43.3 (444)
Written on paper (handed to patient directly or 60.9 (662)
mailed)

Electronically via secure website personalized to 53.0 (543)
patient

Electronically via text 27.7 (284)
Electronically via email 44.4 (455)
Electronically through health system public website 17.7 (181)
Willingness to pay

$20 6.3 (65)
$50 23.7 (243)
$100 36.7 (376)
$200 22.7 (233)
$500 9.1 (93)
$1000 1.5 (15)

* The survey allowed participants to select multiple acceptable times for OOP cost discussions

and multiple ways in which to receive their OOP cost estimate.



Table 3. Individual factors considered in imaging center selection
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Most important factor to consider when choosing imaging center Average
rank
Has more than 96% accurate reporting of results 6.0
Recommended by doctor 5.8
Has newest technology 5.6
Offers affordable OOP costs for imaging 4.5
Accreditations/ratings for quality of practice 3.9
Recommended by family/friends 3.6
Online reviews from other patients 3.5
Within reasonable driving distance 3.1

Note: Participants were given 8 choices and asked to rank them based on their preference.

Average rank ranges between 1 and 8, with higher scores representing a more preferred option

among participants.



Table 4. Cost and quality combinations considered in imaging center selection
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Mild back pain Average rank
Accuracy
96% accuracy + $400 OOP cost 3.8
87% accuracy + $50 OOP cost 3.7
96% accuracy + unknown OOP cost between $50 and $3,500 3.2
87% accuracy + unknown OOP cost between $50 and $3,500 2.2
Would not get test regardless of accuracy 2.2
Doctor recommendation
Doctor recommended + $400 OOP cost 3.8
Doctor unfamiliar with center + $50 OOP cost 3.7
Doctor recommended + unknown OOP cost between $50 and $3,500 3.2
Would not get test regardless of doctor recommendation 23
Doctor unfamiliar with center + unknown OOP cost between $50 and $3,500 2.0
Online rating
4.5-star online reviews + $400 OOP cost 3.9
4.5-star online reviews + unknown OOP cost between $50 and $3,500 3.3
2.5-star online reviews + $50 OOP cost 3.2
Would not get test regardless of online reviews 24
2.5-star online reviews + unknown OOP cost between $50 and $3,500 2.1

Severe back pain

Average rank

Accuracy

96% accuracy + $400 OOP cost 4.2
96% accuracy + unknown OOP cost between $50 and $3,500 3.6
87% accuracy + $50 OOP cost 3.5
87% accuracy + unknown OOP cost between $50 and $3,500 2.2
Would not get test regardless of accuracy 1.6
Doctor recommendation

Doctor recommended + $400 OOP cost 4.1
Doctor unfamiliar with center + $50 OOP cost 3.6
Doctor recommended + unknown OOP cost between $50 and $3,500 3.5
Doctor unfamiliar with center + unknown OOP cost between $50 and $3,500 2.2
Would not get test regardless of doctor recommendation 1.6
Online rating

4.5-star online reviews + $400 OOP cost 4.3
4.5-star online reviews + unknown OOP cost between $50 and $3,500 3.6
2.5-star online reviews + $50 OOP cost 3.3
2.5-star online reviews + unknown OOP cost between $50 and $3,500 2.2
Would not get test regardless of online reviews 1.6

Note: Participants were given 5 choices per combination of cost + quality attribute and asked to

rank them based on their preference. Average rank ranges between 1 and 5, with higher scores

representing a more preferred option among participants.



Table 5. Ordered logistic regressions for mild and severe back pain
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Model Variable Mild back pain Severe back pain
B (95% CI) B (95% CI)
Cost vs. accuracy Unknown cost Ref Ref

$50 cost

1.97 (1.81, 2.13)*

2.07 (1.90, 2.23)*

$400 cost

0.81 (0.66, 0.96)*

0.99 (0.83, 1.14)*

87% accuracy

0.33 (0.16, 0.50)*

1.51(1.34, 1.69)*

96% accuracy

1.60 (1.43, 1.77)*

3.60 (3.40, 3.79)*

Cost vs. doctor
recommendation

Unknown cost

Ref

Ref

$50 cost

2.15 (1.99, 2.31)*

2.13 (1.96, 2.29)*

$400 cost

0.77 (0.62, 0.91)*

1.04 (0.88, 1.19)*

Doctor unfamiliar

20.06 (-0.23, 0.10)

1.63 (1.45, 1.81)*

Doctor recommended

1.41 (1.24, 1.58)*

3.55 (3.36, 3.75)*

Cost vs. online rating

Unknown cost

Ref

Ref

$50 cost

1.49 (1.34, 1.65)*

1.66 (1.50, 1.83)*

$400 cost

0.82 (0.67, 0.97)*

1.13(0.97, 1.29)*

2.5-stars rating

20.11 (-0.28, 0.06)

1.65 (1.47, 1.83)*

4.5-stars rating

1.49 (1.32, 1.66)*

3.80 (3.60, 4.00)*

Note: This table includes six different ordered logistic regression models (three per level of back
pain — mild or severe). Each model assessed cost versus a different quality metric (accuracy,
doctor recommendation, or online rating). A higher coefficient indicates a greater preference for
that individual variable. We did not include the “will not get imaging” option in our model.
Additionally, coefficients can only be compared within models, not between models. * indicates
statistically significant (p < 0.05) B-coefficients.
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Table 6. Relative importance of cost and quality

Mild back pain
Model Attribute Relative importance | Extra cost
(%) participants would

be willing to pay for

higher quality ($)
Model 1: cost vs. Cost 47.7 743.00
accuracy Accuracy 523
Model 2: cost vs. Cost 48.4 862.62
doctor Doctor 51.6
recommendation recommendation
Model 3: cost vs. Cost 29.6 933.35
online rating Online rating 70.4

Severe back pain
Model Attribute Relative importance | Extra cost
(%) participants would

be willing to pay for

higher quality ($)
Model 4: cost vs. Cost 34.2 1215.47
accuracy Accuracy 65.8
Model 5: cost vs. Cost 36.1 1123.73
doctor Doctor 63.9
recommendation recommendation
Model 6: cost vs. Cost 20.0 1255.57
online rating Online rating 80.0

Note: relative importance was calculated as follows: 100* (difference between coefficients for
cost or difference between coefficients for quality) / [(difference between coefficients for cost) +
(difference between coefficients for quality metric)] for each model. Financial quantification of
higher quality services was calculated as follows: [350 * (difference between coefficients for
quality)] / (difference between coefficients for cost) for each model. Quality metrics and levels
were accuracy (96% vs. 87%), doctor recommendation (doctor recommended the imaging center
vs. doctor was unfamiliar with the imaging center), and online ratings (4.5-stars vs. 2.5-stars).
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Appendix B: Consent

Study Title: Public Perceptions and Experience with discussion of out-of-pocket cost of imaging
tests

IRB #: STUDY00001776

Principal Investigator: Gelareh Sadigh, MD; Department of Radiology and Imaging Sciences

Introduction and Study Overview
Thank you for your interest in our survey-based research study. We would like to tell you

everything you need to think about before you decide whether or not to join the study. It is
entirely your choice. If you decide to take part, you can change your mind later on and withdraw
from the research study.

The purpose of this study is to evaluate public perceptions and experience with a discussion of
out-of-pocket costs of imaging tests. The study’s funding for incentives are from Department of
Radiology at Emory University. This study will take about 10 minutes to complete.

If you join, you will be asked to complete an online 10-minute survey.

Potential risks include minimal chance of loss of confidentiality. This study is not intended to
benefit you directly, but we hope this research will benefit others in the future.

You will be compensated about $1 for your participation in this study through Amazon
Mechanical Turk platform.

Contact Information

If you have questions about this study, your part in it, or if you have questions, or concerns about
the research you may contact the following:
Gelareh Sadigh, MD, Study Principal Investigator: gsadigh@emory.edu

If you have questions about your rights at research participant, complaints about the research or
an issue you rather discuss with someone outside the research team, contact the Emory
Institutional Review Board at 404-712-0720 or toll-free at 877-503-9797 or by email at
irb@emory.edu.



Appendix C. Survey

1. Are you a United States resident?
O No - Exclude
O Yes

2. Are you currently residing in Puerto Rico, Guam, or the U.S. Virgin Islands?

O No
O Yes = Exclude

3. Are you 18 years or older?
O No - Exclude
O Yes

4. Do you speak English fluently?
O Yes
O No - Exclude

29

The following questions are about your preferences in discussing the out-of-pocket costs if you
need to get an imaging test. Out-of-pocket costs include your expenses for medical care that
are not reimbursed by insurance, including deductibles, coinsurance, and copayments for
covered services plus all costs for services that are not covered.

5. Please rate your agreement or disagreement with the following statements regarding imaging

tests.

Strongly | Disagree | Unsure | Agree | Strongly
Disagree Agree

I would like to know about the out-of- 1 2 3 4 5

pocket costs of my imaging tests before

I receive them.

My doctor/ healthcare provider should | 1 2 3 4 5

consider my out-of-pocket costs as

he/she makes medical decisions and

orders my imaging tests.
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6. Have you ever done an imaging test, such as X-ray, CT scan, MRI, ultrasound,
mammography, PET scan, etc. in the last 5 years?
O Yes
O No
O Cannot remember

7. Which of the following would be an acceptable time to talk about your out-of-pocket costs
for your test? (select all that apply)

On the day of my doctor/healthcare provider visit

When I am scheduling my test with the imaging center

After I schedule my test with the imaging center, but before receiving the test

On the day of receiving the imaging test

After receipt of the imaging test, but before receipt of the bill

I do not want to talk about the costs until I receive the bill

Ooo0ooono

8. Which of the following would be the best time to talk about your out-of-pocket costs for
your test? (choose only one option)

On the day of my doctor visit

When I am scheduling my test with the imaging center

After I schedule my test with the imaging center, but before receiving the test

On the day of receiving the imaging test

After receipt of the imaging test, but before receipt of the bill

I do not want to talk about the costs until I receive the bill

Oo0oo0ooono

9. If the out-of-pocket cost for your imaging test is communicated with you on the day of your
doctor visit, who would be the best person to discuss this information with? (choose only
one option)

O My doctor or provider who is ordering the test
O Office personnel (e.g., nurse, social workers, financial counselor) after I meet with my
doctor

10. If your out-of-pocket cost is communicated with you before your scheduled test, when would
be the best time to receive this information? (choose only one option)
O At least 2 weeks before my test
O Atleast 1 week before my test
O At least 2 days before my test
O Any time before my test

11. How would you like to receive your out-of-pocket estimate (select all that apply)
O Verbally
O Written in a paper handed to me or mailed to me
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O Electronically via a secure website personalized to me (e.g., patient portal)
O Electronically via text message

O Electronically via email

O Electronically through a health system’s public website

12. How much would you be willing to pay out-of-pocket for an MRI examination?
$20

$50

$100

$200

$500

$1000

Ooo0ooono

In the next set of questions, we will ask how you choose an imaging center when you need an
imaging test. Please rank options from best to worst. Rank order 1 = the best option.

13. Please rank from 1 (most important) to 8 (least important) factors you would consider when
choosing an imaging center.

Has latest version of scanners (MRI, CT, ultrasound, or X-ray machine)

Accurately reports imaging test results more than 96% of the time

Recommended by my doctor

Recommended by my family or friends

Has online reviews by other patients (i.e., recommended by others)

Has accreditations or ratings for practice quality

Is within reasonable driving distance

Offers affordable out-of-pocket cost for my imaging test

Oo0o0oOoooono

Suppose you are having back pain and need to get an MRI of your back. All imaging centers
below are within driving distance. You have the option of choosing between different imaging
centers. Which one would you choose? Please rank the choice you are most likely to choose with
1 and the choice you are least likely to choose with 5.

14. Your back pain is mild, you can tolerate it, and it does not impact your daily activity.
O Imaging center that correctly reads the test results more than 96% of the time, and you
need to pay $400 out-of-pocket for the test



O O o O
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Imaging center that correctly reads the test results more than 96% of the time, and you
don’t know your out-of-pocket cost (it likely ranges between $50-$3500)

Imaging center that correctly reads the test results 87% of the time, and you need to pay
$50 out-of-pocket for the test

Imaging center that correctly reads the test results 87% of the time, and you don’t know
your out-of-pocket cost (it likely ranges between $50-$3500)

I will not get my test, as I cannot afford it

15. Your back pain is mild, you can tolerate it, and it does not impact your daily activity.

O
O
O
O

O

Imaging center that your doctor recommended, and you need to pay $400 out-of-pocket
for the test

Imaging center that your doctor recommended, and you don’t know your out-of-pocket
cost (it likely ranges between $50-$3500)

Imaging center that your doctor is not familiar with, and you need to pay $50 out-of-
pocket for the test

Imaging center that your doctor is not familiar with, and you don’t know your out-of-
pocket cost (it likely ranges between $50-$3500)

I will not get my test, as I cannot afford it

16. Your back pain is mild, you can tolerate it, and it does not impact your daily activity.

O

O O o O

Imaging center that has 4.5-star online reviews, and you need to pay $400 out-of-pocket
for the test

Imaging center that has 4.5-star online reviews, and you don’t know your out-of-pocket
cost (it likely ranges between $50-$3500)

Imaging center that has 2.5-star online reviews, and you need to pay $50 out-of-pocket
for the test

Imaging center that has 2.5-star online reviews, and you don’t know your out-of-pocket
cost (it likely ranges between $50-$3500)

I will not get my test, as I cannot afford it

17. Your back pain is severe and is limiting your daily activity.

O

O O o O

Imaging center that correctly reads the test results more than 96% of the time, and you
need to pay $400 out-of-pocket for the test

Imaging center that correctly reads the test results more than 96% of the time, and you
don’t know your out-of-pocket cost (it likely ranges between $50-$3500)

Imaging center that correctly reads the test results 87% of the time, and you need to pay
$50 out-of-pocket for the test

Imaging center that correctly reads the test results 87% of the time, and you don’t know
your out-of-pocket cost (it likely ranges between $50-$3500)

I will not get my test, as I cannot afford it
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18. Your back pain is severe and is limiting your daily activity.

O
O
O
O

O

Imaging center that your doctor recommended, and you need to pay $400 out-of-pocket
for the test

Imaging center that your doctor recommended, and you don’t know your out-of-pocket
cost (it likely ranges between $50-$3500)

Imaging center that your doctor is not familiar with, and you need to pay $50 out-of-
pocket for the test

Imaging center that your doctor is not familiar with, and you don’t know your out-of-
pocket cost (it likely ranges between $50-$3500)

I will not get my test, as I cannot afford it

19. Your back pain is severe and is limiting your daily activity.

O

O

O

O

O

Imaging center that has 4.5-star online reviews, and you need to pay $400 out-of-pocket
for the test

Imaging center that has 4.5-star online reviews, and you don’t know your out-of-pocket
cost (it likely ranges between $50-$3500)

Imaging center that has 2.5-star online reviews, and you need to pay $50 out-of-pocket
for the test

Imaging center that has 2.5-star online reviews, and you don’t know your out-of-pocket
cost (it likely ranges between $50-$3500)

I will not get my test, as I cannot afford it

Demographics: This set of questions is about your general background. Please read each
question and then select the response that best fits your answer. All of the information that you
provide is confidential and your responses will not be linked to your name.

20. What is your age (in years)?

21. Are you of Hispanic, Latino, or Spanish origin or descent?

O

Yes

O No

O

Prefer not to say

22. What is your race? Select all that apply.

O
O

White or Caucasian
Black or African American

O Asian or Asian American
O American Indian or Alaskan Native
O Native Hawaiian or other Pacific Islander



23.

24.

25.

26.

27.

O
O

Other
Prefer not to say

What is your primary health insurance provider?

OO0o0oooono

Do you have a high deductible health plan? A high deductible health plan is any plan where
you pay all of the health care costs yourself until you reach your deductible, after which the
insurance company starts to pay its share. The deductible is at least $1,350 for an individual

Medicare

Medicaid

Private insurance

Military health care (TRICARE/VA/CHAMP-VA)
Indian health service

I don’t have any health insurance

Prefer not to say

or $2,700 for a family.

O
O
O
O

What is the highest grade or level of school that you have completed?

Oo0oo0ooono

Yes

No

Not sure

Prefer not to say

8t grade or less

Some high school, but did not graduate
High school graduate or GED

Some college or 2-year degree

4-year college graduate

More than a 4-year college degree

What is your current marital/relationship status?

Oo0o0oooono

Single or never married

Married

Living with a partner in a committed relationship
Separated

Divorced

Widowed

Prefer not to answer

How would you describe your current employment status?

O
O
O

I am employed for pay full-time (35+ hours per week)
I am employed for pay part-time (1-34 hours per week)
I am unemployed
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O Iam on short-term or long-term disability/leave of absence

O Iam not employed for pay, but do unpaid work (e.g., student, homemaker, or volunteer)
O Iam retired

O Iam disabled or my health does not permit me to do paid or unpaid work at this time

28. Using the categories below, please indicate the annual income of your household. Include
yourself and anyone you live with and share finances with.
O Less than $15,000
O $15,000-$29,999
O $30,000-$59,999
O $60,000-$100,000
O More than $100,000

29. How many people live in your household, including yourself?

30. In what ZIP code is your home located? Enter a 5-digit ZIP code)



