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Abstract

Objective: To examine the effect of an employer-mandated switch to high-deducti-
ble health plans (HDHP) on emergency department (ED) low-value imaging.

Data Sources: Claims data of a large national insurer between 2003 and 2014.
Study Design: Difference-in-differences analysis with matched control groups.

Data Collection/Extraction Methods: The primary outcome is low-value imaging
during ED visits for syncope, headache, or low back pain. We included members
aged 19-63 years whose employers offered only low-deductible (<$500) plans for
one (baseline) year and, in the next (follow-up) year, offered only HDHPs (2$1000).
Contemporaneous members whose employers offered only low-deductible plans for
two consecutive years served as controls. The groups were matched by person and
employer propensity for HDHP switch, employer size, baseline calendar year, and
baseline year quarterly number of total and imaged ED visits for each condition. We
modeled the visit-level probability of low-value imaging using multivariable logistic
regression with member-clustered standard errors. We also calculated population
level monthly cumulative ED visit rates and modeled their trends using generalized
linear regression adjusting for serial autocorrelation.

Principal Findings: After matching, we included 524 998 members in the HDHP
group and 5 448 803 in the control group with a mean age of approximately 42 years
and 48% female in both groups. On visit-level analyses, there were no significant
differential changes in the probability of low-value imaging use in the HDHP and
control groups. In population-level analyses, compared with control group members,
members who switched to HDHPs experienced a relative decrease of 5.9% (95%
Cl - 10.3, -1.6) in ED visits for the study conditions and a relative decrease of 5.1%
(95%Cl -9.6, —0.6) in the subset of ED visits with low-value imaging.

Conclusion: Though HDHP switches decreased ED utilization, they had no significant

effect on low-value imaging use after patients have decided to seek ED care.
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1 | INTRODUCTION

Reducing wasteful medical spending remains an important goal as
policy makers seek to control growing health care costs. Unnecessary
care, including low-value services, accounts for approximately 25%-
30% of the total US health expenditure.m For patients, low-value
services may lead to additional financial burdens and trigger fur-
ther downstream testing with risks and expenditures without clear
benefits.>*

In recent years, high-deductible health plans (HDHPs) have
emerged as a popular insurance product design to control health care
costs. Under HDHPs, for most medical services, insurance coverage
begins after members have paid a prespecified amount of money for
care, known as the annual deductible. Since 2016, over half of US
employees had an annual deductible of $1000 or more.? Advocates
have argued that increased out-of-pocket costs would incentivize pa-
tients to reduce the use of low-value care.®” Employers may also see
HDHPs as an alternative to shift more health care costs to employ-
ees. Others, however, have raised concerns that higher cost-sharing
would disproportionately impact those who are financially and medi-
cally vulnerable and could paradoxically increase spending.®

Our central question was whether HDHPs influence care deci-
sions during an emergency department (ED) visit. Past HDHP stud-
ies often focused on services over which patients have considerable
control. In some scenarios, people who switched to HDHPs tended
to choose high-value over low-value care, such as opting for a low-
er-cost colorectal cancer screening test’ and decreasing low-sever-
ity ED visits.'° Patients also maintained primary care visits, cancer
screening, medication use, and other preventive services when
these were exempted from the deductibles.'**® However, there is
evidence that HDHP members delay some important high-value
care, such as cancer diagnosis and treatment.'”*® Furthermore,
low-income (but not high-income) patients delay high-severity ED
visits.? In particular, low-income diabetic patients delay outpa-
tient care for acute complications, leading to downstream adverse
events.’®2° However, little research exists on how HDHPs influence
services ordered during clinical encounters such as an ED visit. The
RAND health insurance experiment of the 1970s to 1980s, which
randomized members to plans with varying levels of cost-sharing,
found little to no change in service use after patients have presented
for care.?! However, clinical care and the financial stake for both pa-
tients and clinicians have grown substantially since that time.

More recent studies examining HDHPs offered limited insights.
One study found that HDHPs were associated with decreased over-
all diagnostic imaging use,?? but did not account for the substantial
selection bias of healthier individuals choosing to enroll in HDHPs. A
controlled pre-post study found that employer-mandated switches
from low-deductible insurance products to HDHPs were associated
with slightly lower overall laboratory testing, but preventive test-
ing and radiographic imaging remained unchanged.!! However, this
study did not specifically examine low-value services. Therefore,
how HDHPs affect decisions on low-value care during clinician-pa-

tient encounters remains unknown.

What is Known on this Topic

e Health insurers increasingly offer high-deductible insur-
ance products in hopes of improving care value by giv-
ing patients “skin in the game.”

e Past studies showed that high deductible reduce outpa-
tient medical visits or tests, which are primarily under
patient control, such as attending appointments, cancer
screening, or ED visits.

e Less is known about the impact of high deductibles on
care decisions during a visit (such as after patients pre-
sented to the ED) where clinicians and patients both
participate in decision making, particularly around ex-
pensive tests that often provide little benefit (low-value

imaging).

What This Study Adds
e We found that switching from low-deductible to high-

deductible plans did not lower the likelihood of low-
value imaging use during an ED visit.

e However, switching to high-deductible plans did reduce
the number of ED visits with low-value imaging because
of an overall decrease in ED visits for these conditions.

e Ourresults suggest that increasing patient financial risks
have a minimal influence on the decision making during
ED visits and future studies could test interventions that
may promote cost-conscious decision making among

clinicians.

ED visits offer unique advantages when examining clinician-pa-
tient decisions. In the office setting, an acute illness episode may
span several encounters. As a result, whether care decisions are
based on initial or follow-up evaluations (including phone and elec-
tronic encounters) are often difficult to distinguish within a data-
set, especially when the visit is for acute exacerbations of chronic
illnesses.?® Furthermore, clinician practice patterns may be modified
by longitudinal knowledge of a patient in addition to the clinical pre-
sentation. In contrast, ED visits are distinct episodes of care where
ED clinicians evaluate patients at their initial presentation and pro-
vided diagnostic and treatment services during the visit. The “one-
stop-shop” characteristic allows for strong linkages between the
clinicians’ initial evaluations and the services received. Furthermore,
patients and clinicians are unlikely to have pre-existing relationships.
Therefore, care patterns can reflect the true tendencies of the ED
clinicians under the prespecified clinical scenarios.

In this study, we examined the association between HDHPs
and ED visits with imaging for syncope, atraumatic headache, and
low back pain. Although most ED patients present with symptoms

2% many may be safely

concerning for severe medical conditions,
evaluated without advanced testing. Specifically, imaging stud-

ies are considered to have low clinical utility for ED patients with
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syncope, atraumatic headache, and low back pain?’ and are
highlighted as low-value care by the Choosing Wisely campaign.*°
We hypothesized that an employer-mandated switch to HDHPs
would be associated with reduced low-value imaging during ED vis-
its for these conditions, because HDHP members who must pay a
greater share of their medical expenditure out-of-pocket may be less

likely to desire high-cost imaging studies that offer limited benefits.

2 | METHODS
2.1 | Dataset

We analyzed commercially insured members in a commercial (and
Medicare Advantage) claims database from January 1, 2003, to
December 31, 2014. The database included all medical, pharmacy,
and hospitalization claims and the associated out-of-pocket and
total care costs, the latter estimating the combined health plan and
patient payments standardized across geography and time. This
analysis was approved by the Harvard Pilgrim Health Care Institute
institutional review board.

The database contains deductible level data for smaller employ-
ers (<100 employees). Because the dataset does not contain plan
deductible data for most (but not all) large employers (>100 em-
ployees), we used an previously validated algorithmlé*zo to derive
the annual deductible levels for each employer plan-year (Technical
Appendix in File S1).

2.2 | Study population

We identified adult, nonelderly members (aged 19 to 63 during base-
line year) with at least 2 years of continuous enrollment in the dataset.
To minimize member self-selection within an employer, we included
only members associated with employers who exclusively offered
either low-deductible health plans (annual deductibles of <$500) or
HDHPs (annual deductibles of 2$1000) during the study period.

The HDHP group included members who enrolled in a low-de-
ductible plan for 12 months (baseline year) followed by 12 months
in an HDHP after an employer-mandated switch. The index month
for the HDHP group was the calendar month of the first day with
HDHP coverage. The control group included members with at least
24 months of continuous enrollment in a LDHP. We defined the
index month as the calendar month of the day that control group em-
ployers renewed their yearly account (the “anniversary month”). If a
member (and their employer) had multiple potential index months
(for example, three consecutive years with a LDHP), we randomly
selected one.

We excluded members with cancer diagnoses (International
Classification of Diseases 9th edition 140xx-208xx, 230xx-239xx)
in the baseline period because these patients may need imaging for
the study conditions. We illustrated the study population selection

process in Appendix Al in File S1.
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2.3 | Emergency department visits

We identified all ED visits among the study population with the
principal diagnosis of syncope, headache or low-back pain. For each
condition, we adopted claims definitions used in prior research on
low-value care and excluded visits with secondary diagnoses for
which imaging is often necessary,>*2 such as intracranial bleeding
(Appendix A2 in File S1). Among the included visits, we further iden-
tified the subset of visits during which members received low-value
imaging, including computed tomography (CT) or magnetic reso-
nance imaging (MRI) of the brain for syncope or headache and lum-
bar spine imaging (x-ray, CT, or MRI) for low-back pain. We excluded
ED visits that were preceded by another ED visit with the same di-
agnosis within 30 days prior because imaging indications at repeat
visits may be different than initial presentations. For syncope and
headache, we further excluded visits if members had any concurrent
prescription for anticoagulation (Appendix A3 in File S1), which may

be an indication for brain imaging.

2.4 | Outcomes

Our primary outcome measure was the probability of low-value imag-
ing during ED visits. Notably, this measure used ED visits of the study
conditions as the denominator and low-value imaging among these
visits as the numerator; therefore, the results may be influenced by
changes in the ED visits for the three study conditions. Prior studies
have shown that HDHPs disproportionately decrease low-severity
ED visits.'%'? As a result, ED visits after the HDHP switch would likely
be of higher acuity, implying that clinicians would be more likely to
obtain low-value imaging. However, we used this visit-level measure
as the primary outcome because it allowed an intuitive assessment of
clinical decision making during the ED visit, and the direction of bias is
known. We examined this outcome for the three study conditions as
a composite measure as well as each condition individually.

Given the limitations of the visit-level outcome, we also exam-
ined potential changes in its denominator and numerator separately
as our secondary analyses. Thus, we measured the rate of (a) ED vis-
its for headache, syncope, or low back pain and (b) the subset of
these ED visits where members received low-value imaging among
the entire population (ie, per person-year). We similarly examined
these measures for the three study conditions as a composite mea-
sure as well as each condition individually. Although concerns for
increased severity of ED visits after the HDHP switch remain, these
population-level measures allow us to distinguish changes in ED uti-

lization vs changes in low-value imaging during ED visits.

2.5 | Covariates

We developed various member characteristics which served as co-
variates in the subsequent models, including the propensity mod-
els. We adopted version 10 of the Johns Hopkins ACG System to
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calculate members’ baseline comorbidity score and categorized in-

cluded members by quintiles of ACG score.*® Using validated cen-
sus-based measures,>* we derived proxy demographic measures
from American Community Survey 5-year estimates from 2008 to
2012 at the census tract level linked to each member's most recent
residential zip code provided by the data vendor. Through this ap-
proach, we categorized members’ neighborhoods by poverty levels
(<5%, 5% to 9.9%, 10% to 19.9%, and 220% of residents living below
the federal poverty level) and education levels (<15%, 15% to 24.9%,
25% to 39.9%, and 240% of residents with less than a high-school
education). We categorized members’ neighborhood as predomi-
nantly black, white, or Hispanic if they lived in a census block group
with 275% population reported as the corresponding racial group.
We further categorized members as Hispanic or Asian using the
E-Tech system (Ethnic Technologies), which analyzes full names and
geographic locations of individuals.®> We categorized members who
did not fit into these categories as living in mixed neighborhoods. We
categorized members by age (19-29, 30-39, 40-49, and 50-64 years),
sex, US region (West, Midwest, South, or Northeast), and employer
size (0-49, 50-99, 100-249, 250-499, 500-999, or 21000 employees).
We also calculated the total number of ED visits, inpatient episodes,
outpatient medical visits, and mental health visits in the baseline

year as a proxy for members’ baseline medical utilization.

2.6 | Study design and matching

We performed a controlled, difference-in-differences analysis to
examine the differential changes in ED low-value imaging rates be-
tween ED visits in the HDHP group and a matched control group
from baseline to follow-up year. The goal of our study design is to
simulate a randomized study of HDHP implementation. Matching
the baseline characteristics between two populations allows for a
robust longitudinal study design to examine how an HDHP switch
may influence ED visits within a population.

We calculated the employer propensity to switch to an HDHP
and the member propensity to be employed by an employer that
switched. The employer propensity model incorporated employer
characteristics (index month, geographic area, and employer size),
aggregated employee characteristics (age, sex, race/ethnicity, cen-
sus tract education and poverty levels, and ACG score), and employ-
er-level cost data (total standardized cost, employee out-of-pocket
spending, and the ratio of the two costs). The member propensity
model accounted for member characteristics including demograph-
ics, zip-level education, and poverty levels, ACG score, member cost
data (total standardized cost, out-of-pocket spending, and the ratio
of the two costs), baseline year clinical utilization (the number of ED
visits, inpatient admissions, outpatient visits), and index month. We
then used coarsened exact matching36 to match control group mem-
bers to HDHP group members by terciles of employer and member
propensity scores, employer size, and the calendar year of the index

month. Additionally, we matched by the number of ED visits for each

condition in each quarter of the baseline year to further account for
potential unmeasured imbalances.®” Detailed matching procedure
available in the Technical Appendix in File S1.

2.7 | Statistical analysis

We calculated baseline characteristics of the HDHP and control
groups before and after matching, comparing study groups using
standardized mean differences.®® To assess the degree of exposure
to high out-of-pocket costs, we calculated and plotted mean monthly
total out-of-pocket spending in both groups during the study period
as well as the ED visit out-of-pocket cost. We calculated and plot-
ted the cumulative monthly ED visit rate to visually demonstrate
the accumulated differences in ED visit rates over time between the
HDHP and control groups.

Within the matched cohort, we performed a visit-level analysis to
directly examine the changes in the probability of low-value imaging
use during an ED visit. We constructed a visit-level dataset with each
row of data representing an ED visit with the corresponding member
and employer characteristics from the baseline year. We utilized lo-
gistic regression with member-level clustered robust standard errors
to model the probability of low-value imaging during ED visits. The
model included an indicator for HDHP or control group, an indicator
for baseline versus follow-up year, and the interaction of the two
variables. We adjusted for member demographic variables (age, sex,
race/ethnicity, and neighborhood poverty and education levels), the
calendar year of the switch date, baseline comorbidity score, census
region, employer size, and baseline year number of outpatient med-
ical visits, psychiatric visits, and inpatient visits. We used marginal
estimation methods®’ to calculate the estimated observed probabil-
ity for low-value imaging for each group in the baseline year and the
follow-up year. We then calculated the changes in the probability of
low-value imaging during each ED visit associated with the HDHP
switch relative to the changes in the control group. Statistical tests
were considered significant at an alpha of 0.05 for a two-sided test.
All statistical analyses were performed using SAS 9.4 and STATA 15.

2.8 | Secondary analyses

We conducted two additional analyses using population-level ED
visit rates as outcomes to separately examine the changes in ED
visits and low-value imaging that underlie the visit-level outcomes.
First, we examined the effect of HDHPs at the person-level. Each
member had two rows representing the baseline and follow-up
years, and each row included the number of ED visits for each con-
dition and the number of ED visits with low-value imaging for each
condition in the corresponding year. We used generalized estimating
equations with log link, negative binomial distribution, and hetero-
scedastic robust standard errors to model the annual number of ED

visits, accounting for member-level clustering. The model included
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an indicator for HDHP or control group, an indicator for baseline ver-
sus follow-up year, and the interaction of the two variables. We ad-
justed for the same member characteristics as the primary analyses.
We used marginal estimation methods to calculate the estimated
observed ED visit rates for each group in the baseline and follow-up
years as well as the difference-in-difference estimates.

Second, we examined the effect of HDHP switch in the study
population. We used the calculated monthly cumulative ED visit
rates as data point to construct aggregate-level segmented regres-
sion models. These generalized linear models included an intercept,
a baseline continuous monthly trend, a trend change, and a quadratic
trend change (to account for any change in change in the follow-up
year) for the HDHP and control groups, with robust standard errors
accounting for autocorrelation. Using marginal effects methods,*’
we estimated baseline and follow-up year ED visit rates and calcu-
lated the relative changes in the HDHP group versus the control
group.

Because a key assumption of these analyses is that the study
groups have parallel baseline trends, we compared the linear trends
of cumulative monthly ED visit rates between the HDHP and the
control groups in the baseline year using aggregate-level seg-
mented regression, accounting for autocorrelation. We also per-
formed a robustness check by additionally matching on network
types, including point-of-service (POS) plans, health management
organizations (HMO), preferred provider organizations (PPO), and
exclusive provider organizations (EPO), in the baseline and fol-

low-up year.

3 | RESULTS

3.1 | Baseline characteristics

After matching, there were 524 998 members in the HDHP group
and 5 448 803 members in the control group. The standardized dif-
ferences of the baseline characteristics between the control and
HDHP groups were <0.2, indicating minimal differences (Table 1).
The mean age of the study groups was approximately 42 years, with
48% female, 17% living in neighborhoods with >=20% living below

>
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the federal poverty level, 9% living in neighborhoods with >=25%

below high-school education, and 67% living in neighborhoods with
predominantly non-Hispanic white residents.

The mean annual out-of-pocket spending in the baseline year
was similar after matching ($590.15 for HDHP group and $568.58
for control). When plotted monthly from baseline to follow-up year,
the HDHP group had a substantial increase in out-of-pocket spend-
ing in the follow-up year compared with the control group (Figure 1).

3.2 | Visit-level difference-in-differences analyses

Difference-in-differences analyses showed no significant dif-
ferential changes in the probability of low-value imaging use
during ED visits in both composite and condition-specific analyses
(Table 2).

3.3 | Member-level difference-in-
differences analyses

In member-level difference-in-differences analyses, only changes in
composite overall ED visits (-5.0% [95% CI -9.5, -0.5]) and headache
visits (-7.0% [95% CI -13.9, -0.05]) associated with the HDHP switch
reached statistical significance (Appendix A4 in File S1).

3.4 | Population-level segmented
regression analysis

In the cumulative plots, ED visits and the subset of ED visits with
low-value imaging diverged slightly after the HDHP switch, with
the HDHP group experiencing lower visit rates, in both composite
(Figure 2) and condition-specific plots (Appendix A5 in File S1).
When we modeled the aggregate-level data, compared with the
control group, the HDHP group had a significant decrease in ED vis-
its (=5.9% [95% ClI -10.3, -1.6]) as well as the subset of ED visit with
low-value imaging (-5.1% [95% CI -9.6, -0.6]) after the HDHP switch

(Table 3). In condition-specific analyses, compared with the control

w

Matched

Switch to HDHP
80
70 [\\‘*.._._,_._._.
60 !
50 =g

- ~
40

90

30
20 ~o— Control

Mean Out-of-Pocket Spending ($)

10 —o—HDHP

123456 7 8 9101112131415161718192021222324
Study Month

FIGURE 1 Mean monthly total out-of-pocket spending for the high-deductible health plan group and the control group (A) before and,
(B) after matching. [Color figure can be viewed at wileyonlinelibrary.com]

Note: Abbreviation: HDHP, high-deductible health plan
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% ED visits with low-value Imaging

TABLE 2 Adjusted probability of
low-value imaging use during an ED visit,

Baseline Follow-up
year year
Composite Absolute
(n=84875)
HDHP 35.2 35.8 0.07 (-2.2,2.4)
Comparison 35.2 35.8
Syncope (n = 12 366)
HDHP 31.7 37.0 -0.8 (-7.5, 6.0)
Comparison 2.3 38.5
Headache (n = 34 686)
HDHP 441 46.0 2.2(-1.4,5.8)
Comparison 44.2 43.8
Back pain (n = 37 823)
HDHP 27.2 25.5 -1.4(-4.6,1.8)
Comparison 27.3 27.0

Difference-in-difference

among HDHP and matched comparison
groups at baseline and follow-up year

Relative (%)

0.2(-6.3,6.7)
P=.95

-2.0(-19.7,
15.5)

P=.82

5.0 (3.6,
13.6)

P=.25

-5.2(-16.6,
6.1)

P=.37

Note: Composite low-value imaging rate is the number of ED imaging for syncope, atraumatic
headache, and low back pain divided by the sum of ED visits for the three study conditions. All
estimates were calculated using multivariable logistic regression adjusted for age, sex, poverty,
education, race, region, plan switch month, comorbidity score, baseline out-of-pocket spending,
and baseline total standardized cost, using robust standard errors accounting for member-level

clustering.

Abbreviations: ED, emergency department; HDHP, high-deductible health plan.

>
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ED Visits with Low-Value Imaging
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FIGURE 2 Cumulative monthly ED visit rate comparing the HDHP and matched control group for (A) composite ED visits for syncope,
headache, and back pain and (B) the subset of these ED visits where low-value imaging was obtained. [Color figure can be viewed at wiley

onlinelibrary.com]

Note: Abbreviations: ED, emergency department; HDHP, high-deductible health plan

group, the HDHP group had no significant pre-to-post reductions
in syncope and low-back pain ED visits (Table 3). However, syncope
and low-back pain ED visits with low-value imaging decreased sig-
nificantly (respective relative changes: -9.0% [95% CI -13.5, -4.5];
-8.1% [95% Cl -14.8, -1.4]) after the HDHP switch. In contrast,
there was a -8.0% (95% Cl 12.5, 3.4) decrease in headache ED visits
associated with the HDHP switch compared with controls, but no
significant reduction in the rate of headache visits with low-value

imaging (Table 3).

3.5 | Robustness checks

In linear plots, cumulative ED visit rates were similar in the baseline year
between the HDHP and control groups in composite (Figure 2) as well
as condition-specific analysis (Appendix A5 in File S1). Across the com-
posite and the condition-specific analyses, the linear cumulative trends
in the baseline year were not significantly different (Appendix A6 in File
S1). Adding plan type to the exact match did not result in material dif-

ferences in the results of visit-level analyses (Appendix A7 in File S1).
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TABLE 3 Estimated ED visits per 10 000 person-year for HDHP and matched comparison group at baseline and follow-up year,
population-level cumulative trend analyses

All visits Imaging visits
Baseline  Follow-up Baseline  Follow-up
year year Difference-in-difference year year Difference-in-difference
Composite Absolute Relative % Absolute Relative %
HDHP 94.7 95.7 -6.1(-10.7,-1.4) -5.9(-10.3,-1.6) 33.0 34.3 -1.8(-3.5,-0.1) -5.1(-9.6,-0.6)
Comparison  94.5 100.6 P =.008 33.0 36.0 P =.027
Syncope
HDHP 13.3 154 -0.6 (-1.2, -3.9(-7.4,-0.3) 4.4 5.6 -0.6(-0.9,-0.3) -9.0(-13.5,-4.5)
-0.04)
Comparison  13.3 15.8 P=.032 4.4 6.1 P <.001
Headache
HDHP 394 38.1 -3.3(-5.3,-1.3) -8.0(12.5,3.4) 17.3 17.7 -0.4(-1.3,0.5) -2.3(-7.2,2.7)
Comparison  39.2 40.9 P <.001 17.2 18.1 p=.373
Back pain
HDHP 42.0 42.2 -1.8(-4.2,0.6) -4.1(-9.4,1.1) 11.4 10.9 -1.0(-1.8,-0.1) -8.1(-14.8,-1.4)
Comparison  42.1 43.7 P=.13 11.4 11.9 P =.018

Note: Composite ED visits rate is the sum of ED visits for syncope, atraumatic headache, and low back pain divided by the study population.
Estimates were calculated by modeling monthly cumulative ED visit rates with aggregate-level segmented regressions, using generalized linear
regression that included an intercept, a continuous monthly trend, a trend change at index month, and a quadratic trend change for the HDHP and
control groups, with robust standard errors adjusted for 1st degree autocorrelation.

Abbreviations: ED, emergency department; HDHP, high-deductible health plan.

These values are statistically significant.

4 | DISCUSSION

While prior evidence showed that HDHPs reduce ED visits,'>*’ o

ur
study adds the important finding that, after patients have decided
to seek ED care, HDHPs have a limited influence on low-value imag-
ing. In our visit-level analyses, the HDHP switch was not associated
with significant changes in the probability of low-value imaging dur-
ing an ED visit. However, our population-level analyses found that
the HDHP switch was associated with similar decreases in ED vis-
its and low-value imaging. These findings indicate that switching to
HDHPs does decrease ED low-value imaging at the population level.
However, it does so by reducing ED visits that may lead to such low-
value imaging, rather than reducing low-value imaging at ED visits.
Several factors may explain our findings suggesting that patient
financial disincentives have a limited effect on reducing low-value
care during ED visits. ED clinicians likely remain the principal de-
cision maker when considering imaging use during an ED evalua-
tion and, if recommended, patients might not feel empowered to
discuss alternative approaches despite its financial implications.
Furthermore, ED patients may be less price-sensitive because most
who present to the ED believe that they have an emergent condi-
tion.*® Even if patients are price-sensitive, price information is not
available in real-time to facilitate discussions around the value of ED
services. Clinicians also are often unaware of the cost-sharing bur-
den of patients’ insurance and have little knowledge of the prices of

the services recommended.***? Finally, some HDHP members might

recognize that they have already exceeded their annual deductible
level or that their ED visit would push them over this level, creating
little incentive to reduce care.

Prior studies examining cost-sharing in the outpatient setting
found patterns consistent with our results. For example, the RAND
Health Insurance Experiment found that plans with higher cost-shar-
ing did not reduce testing use during clinical encounters, though
overall reductions in health care encounters did lead to reduced test-
ing.?! A more recent study, which used a study design similar to our
analysis, found that switching to HDHP reduced general outpatient
laboratory testing but did not affect radiology testing despite the
latter typically costing more than most general laboratory testing.**
Notably, prior studies have found that switching to HDHP decreased
ED hospitalizations, suggesting that ED patients can respond to dif-
ferential pricing.'® However, patients likely contemplate decisions to
be admitted more carefully than diagnostic testing, given the sub-
stantial life interruption that hospitalizations cause in addition to its
considerable financial implications. Taken together with our findings,
we believe that patient-targeted financial incentives have a minimal
influence on testing decisions during office or ED visits, where clini-
cians likely remain the primary driver of care decisions.

We included two key study design elements to minimize bias.
First, we restricted our cohort to employers that exclusively pro-
vided only low- or high-deductible insurance products for employees
in each study year, reducing self-selection bias within each employer.

Second, we balanced both employer and member characteristics
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that may influence outcomes using a combination of propensity

score and exact matching.

Despite these measures, some limitations exist. First, ED vis-
its for specific conditions are uncommon events; therefore, some
analyses might have been unable to detect the true effects of an
HDHP switch at the level of statistical significance. Second, we did
not have the exact deductible information for most large employ-
ers. However, we believe this did not materially affect our study,
given the high sensitivity and specificity of the imputation algo-
rithm.2® Third, though we adopted previously established claims
definitions of low-value imaging for syncope, headache, and low

back pain,3%32

there were likely some imaging studies that were
appropriate given the clinical context. However, we expect this
misclassification to be small and not differ across the study groups.
Lastly, we examined ED visits only one year after HDHP switch.
However, prior studies examining the hospitalization have shown
that the effect of HDHP, if any, diminished by the second year after

HDHP switch.2?43

5 | POLICY IMPLICATIONS

Our findings carry several implications for future policy and research
efforts. The key observation was that applying cost-sharing to clini-
cal decisions during ED visits through deductibles does not appear
to be an effective approach to facilitate cost-conscious decision
making. As a result, within an ED visit, HDHPs shift the financial risk
of clinical decisions from insurers and employers to patients without
improving ED visit value. A growing literature has documented the
clinical impact of financial burdens.***> With more than half of US
employees covered under HDHP, it is important to assess for po-
tential adverse effects from high deductibles in the emergency care
setting, such as financial toxicity or adverse clinical outcomes, par-
ticularly among the low-income populations who are more suscepti-
ble to health care financial burdens.

While policy makers should consider alternative cost-sharing
schemes for emergency care, future research should evaluate inter-
ventions that may improve cost-conscious decision making during
ED visits. Studies have shown most ED clinicians frequently involve
patients in shared-decisions and patients prefer to be included in
the decision making process.***® While ED patients may be less
price-sensitive due to higher acuity, incorporating patient participa-
tion and cost information is often feasible and desired. However, until
research shows that cost-of-care discussions and price transparency
in the ED lead to more informed and cost-conscious decisions, policy
makers should be cautious about transferring financial risk to pa-
tients, who likely have little control over ED clinical decisions.

Since the effect of patient incentives appeared limited, policy
makers seeking to improve ED visit value could consider additional
emphasis on provider-directed interventions. While utilization deci-
sions are largely patient-driven, decisions during ED visits are often
directed by clinicians with limited patient input. Prior research has

shown that behavioral interventions can be effective in reducing

low-value imaging in the ED.*°° However, further studies are needed
to assess whether these interventions can lead to long-term practice
changes. Policy makers may also leverage financial incentives, such
as alternative payment models, to influence ED physicians. However,
though alternative payment models have rapidly expanded across
hospital and outpatient practices, there has been a lack of integration
with emergency care providers.’! Therefore, how alternative payment
models affect emergency care value remains to be studied.

6 | CONCLUSION

In this quasi-experimental study, we found that employer-mandated
HDHP switches reduced ED utilization but had no significant im-
pact on low-value imaging once patients were at the ED. Our find-
ings suggest that applying patient cost-sharing to decisions during
ED visits might have a limited influence on the value of ED care.
Therefore, it is important to determine whether there are adverse
consequences of high cost-sharing that may outweigh its limited
benefits. Future research should also evaluate potential interven-
tions to facilitate cost-conscious decision making and improve care

value during ED visits.
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