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Abstract

OBJECTIVES—A substantial portion of healthcare spending is wasted on services that do not
directly improve patient health and that cause harm in some cases. Features of health insurance
coverage, including enrollment in high-deductible health plans (HDHPs) or health maintenance
organizations (HMOs), may provide financial and nonfinancial mechanisms to potentially reduce
overuse of low-value healthcare services.

STUDY DESIGN—Using 2009 to 2013 administrative data from 3 large commercial insurers, we
examined patient characteristics and health insurance plan types associated with overuse of 6
healthcare services identified by the Choosing Wisely campaign.

METHODS—We explored associations between overuse and patient characteristics using
multivariate logistic regression models, including patient age, gender, enrollment in an HMO,
enrollment in an HDHP, an indicator of primary care fragmentation, and number of outpatient
visits as explanatory variables.

RESULTS—Measurement of services highlighted as potential overuse by the Choosing Wisely
recommendations revealed low to moderate prevalence, depending on the service. HMO coverage
and enrollment in HDHPs were significantly associated with differences in prevalence of all 6
services, albeit differently in terms of the direction of the effects. Primary care fragmentation was
significantly associated with higher rates of overuse.
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CONCLUSIONS—Neither HDHPs nor HMO plans, with their closed networks and referral
requirements, consistently reduced overuse, although HMO plans were never associated with
higher rates of overuse. As policy makers seek levers for reducing low-value healthcare utilization,
health insurance plan features may prove a valuable target, although the effect may be complicated
by other factors.

Driven by the urgency to achieve affordable healthcare for more Americans, many policy
experts are focusing on defining, identifying, and reducing waste in healthcare. Some policy
makers and researchers suggest that generous insurance coverage may prompt patients to
demand more testing and interventions than they otherwise would, leading to overuse of
services. To the extent this is occurring, health insurance plan type, which can include cost-
sharing schemes or utilization management, may reduce waste by curbing demand-driven
use of low-value services. To begin addressing this issue, the American Board of Internal
Medicine Foundation launched the Choosing Wisely campaign in 2012, an initiative aimed
at reducing unnecessary use of healthcare services. More than 80 specialty societies created
lists of low-value services,! and the campaign was associated with modest decreases in some
services.2

The potential impact of health insurance plan type and, more specifically, high-deductible
health plans (HDHPs) on minimizing waste remains inconclusive. HDHPs have high levels
of initial cost sharing until the deductible is met, potentially reducing inappropriate use by
making consumers more sensitive to the prices of healthcare services. Shifts in the
employer-sponsored insurance landscape indicate a gradual increase in the number of firms
offering and number of employees enrolling in HDHPs in the past 5 years.3# It is thus
increasingly important to understand the relationship between health insurance plan type and
overuse of care.

Although evidence on the long-term effect of HDHPs on overuse is limited, some results of
studies examining the short-term effects on utilization and spending suggest that HDHPs
may reduce outpatient visits, out-of-pocket (OOP) spending, and emergency department use.
5-7 Others have found that HDHPs do not affect utilization of laboratory tests or acute care
visits and that decreases in utilization are temporary as the patient transitions to a new plan
with higher levels of cost sharing.8: The evidence on high deductibles and cost sharing
suggests that consumers have difficulty differentiating high- and low-value care; this often
requires physician judgment.10-15 Studies also reveal variation in patient adherence to
providers’ medical advice and suggest that adherence can be influenced by several patient
factors, including age, gender, and patient—provider relationship.16-19

Health maintenance organizations (HMQOs) are thought to reduce overuse by requiring
patients to select a primary care provider (PCP), from whom a referral is required in order to
see a specialist, who must be part of the plan’s network.29-21 These plans may steer patients
away from providers with high rates of low-value service use through limited networks.
There may also be financial and nonfinancial mechanisms, such as preauthorization or
utilization review, that discourage physicians from ordering low-value services.
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Little is known about trends in overuse for adults with private insurance, although evidence
is mounting on the prevalence of and variation in overuse in the Medicare population.22-27
Most studies describing overuse of low-value care among the privately insured have focused
on pediatric populations or assessed overuse in a single insurer or state.28-30 With renewed
interest and professional engagement in naming and addressing low-value services, policy
makers and payers need evidence on which tools and levers reduce overuse.

STUDY DESIGN

We examined cross-sectional data from a large commercially insured population to describe
trends in overuse of low-value care between 2009 and 2013 and to capture the association
among patient characteristics, health insurance plan type, and the use of 6 low-value
services.

DATA AND METHODS

Data and Study Population

We obtained commercial insurance claims data from the Health Care Cost Institute (HCCI)
for patients with employer-sponsored health insurance coverage from 2009 to 2013. This
dataset includes commercial data from 3 large insurers: Aetna, Humana, and
UnitedHealthcare. Across all years, the data reflect the healthcare claims of approximately
45 million adults aged 18 to 64 years. HCCI estimates that these claims data account for
about 26% of adults younger than 65 years with employer-sponsored insurance in the United
States.31

Selecting Choosing Wisely Services for Measurement

We developed claims-based algorithms for 6 services, representing 22 Choosing Wisely
recommendations. We selected recommendations for analysis based on: 1) the feasibility of
measuring the service and manner of use in claims data only, 2) the expected denominator
size, and 3) our desire to study services that vary broadly in cost and represent diverse
segments of healthcare. The Choosing Wisely services excluded from analysis were either
difficult to measure in claims data or pertained to a very small percentage of the
commercially insured population. We studied nonindicated use of the following: imaging
early in the course of new back pain, vitamin D deficiency screening for low-risk patients,
prescription opioids for migraine, cardiac testing in low-risk patients, short-interval bone
densitometry (DEXA), and preoperative cardiac testing in low-risk patients ahead of low-
risk (noncardiac) surgery.

Construction of Measure-Specific Cohorts at Risk

We used a combination of /nternational Classification of Diseases, Ninth Revision (/1CD-9)
and Current Procedural Terminology codes to construct cohorts at risk for 6 Choosing
Wisely services and to identify health service events highlighted by the Choosing Wisely
recommendations. In the eAppendix (available at ajmc.com), we describe the measure and
event definitions. We used HCCI pharmacy claims data, where applicable, for cohort
inclusion/exclusion and to identify Choosing Wisely prescription service events. In all cases,
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we conservatively excluded beneficiaries not targeted by the Choosing Wisely
recommendation. We limited our analysis to nonindicated tests and procedures, excluding
services with claims diagnoses that suggested appropriate medical indication. When
possible, we drew from published validated claims-based measures and conducted
sensitivity analyses to optimize the measure construct. Although we used 2009 to 2013 data
for the analyses, some measures were limited to smaller time windows to permit sufficient
look-back periods within the data to identify, for example, prevalent disease states.

Statistical Analysis

RESULTS

Multivariate logistic models with hospital referral region (HRR) fixed effects were fitted to
analyze the factors associated with overuse at the patient level. To identify the association
between overuse of low-value care and each insurance plan type, we created several binary
indicator variables. Included in the model were an indicator for enrollment in an HMO plan
(compared with all other plan types, of which the majority were point-of-service [POS]
plans, exclusive provider organizations [EPOs], or preferred provider organization [PPQO]
models) and an indicator for an HDHP. We also included an indicator for patients with
administrative services only (ASO) plans, which are arrangements where an employer
contracts with an organization to deliver administrative services, like claims processing, for
its self-funded health insurance program. The indicator for ASO plans may pick up the
effects of either or both characteristics of these plans and the patients who are enrolled in
them compared with fully insured plans that are not captured by the network type and
HDHP indicator. We also included the patient’s age, gender, and health status as explanatory
variables. We hypothesized that patients with more contact with the health system overall,
which we captured as the number of outpatient visits during the study year, would have more
opportunities for overuse. Finally, we included the number of unique PCPs seen during the
study period as an indicator of the fragmentation of primary care, which may also be a risk
factor for low-value care receipt. We included year indicators in the model to allow for
changes over time.

The study was approved by the institutional review board at the Harvard T.H. Chan School
of Public Health.

Age and gender differences were consistent with the clinical circumstances of the featured
tests and treatments (Table 1). Patients in our sample were enrolled in health insurance
products that varied by managed care structure and cost sharing: 8.5% to 15.3% of patients
in each measure sample were enrolled in an HMO and 14.1% to 17.2% were enrolled in an
HDHP.

Rates of overuse ranged from a low of 6.8% for short-interval DEXA testing to a high of
28.1% for preoperative cardiac testing (Table 1). Two of 6 measures revealed a downward
trend in overuse in 2009, 2010, 2011, and 2012: prescription opioids for migraine and
preoperative cardiac testing. We observed monotonically increasing overuse of vitamin D
deficiency screening from 2009 through 2013. In multivariate analyses controlling for region
and individual characteristics for each of the 6 measures, health insurance plan type was
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associated with overuse (Table 2). HMO enroliment was associated with significantly less
overuse of imaging for low back pain (odds ratio [OR], 0.880; 95% CI, 0.870-0.890),
vitamin D deficiency screening (OR, 0.606; 95% CI, 0.604—-0.607), cardiac testing (OR,
0.962; 95% ClI, 0.959-0.965), and preoperative cardiac testing (OR, 0.937; 95% CI, 0.923—
0.951). The association between having an HDHP and overuse differed by measure (Figure);
those enrolled in HDHPs had slightly but significantly lower odds of overuse of imaging for
low back pain (OR, 0.987; 95% CI, 0.979-0.995), prescription opioids for migraine (OR,
0.960; 95% Cl, 0.943-0.980), and short-interval DEXA (OR, 0.946; 95% CI, 0.930-0.963).
In contrast, enroliment in HDHPs was significantly associated with greater odds of overuse
of vitamin D deficiency screening (OR, 1.036; 95% Cl, 1.034-1.038) and preoperative
cardiac testing (OR, 1.012; 95% CI, 1.001-1.023). Relative to those who were fully insured,
having an ASO plan was associated with slightly but significantly greater odds of imaging
for low back pain (OR, 1.010; 95% CI, 1.003-1.021), cardiac testing (OR, 1.020, 95% ClI,
1.017-1.022), short-interval DEXA (OR, 1.301; 95% ClI, 1.278-1.324), and preoperative
cardiac testing (OR, 1.015; 95% Cl, 1.005-1.025).

Compared with those with 3 or more PCPs, patients cared for by 1 or 2 PCPs had
significantly lower odds of overuse for 4 of 6 measures: vitamin D deficiency screening,
prescription opioids for migraine, cardiac testing, and short-interval DEXA.

DISCUSSION

Our findings suggest that overuse is widespread among commercially insured patients and,
despite the availability of utilization management and higher cost sharing, comparable with
rates found in previous studies of the Medicare population.22:24 For nearly every service we
studied, patient characteristics and health insurance plan type were significant predictors of
overuse. Fragmentation of primary care, in particular, was associated with significantly more
overuse for most measures. This finding is consistent with previous work suggesting that
care continuity may play a role in reducing overuse and is perhaps attributable to patient—
provider trust and communication.32 Current efforts to redesign primary care delivery, many
of which prioritize care continuity, may play a role in reducing overuse.

All of the health insurance plan types studied (HMO, HDHP, or ASO) were associated with
significant differences in overuse compared with EPOs, PPOs, or POS plans. However, the
direction of the association differed across the set of 6 services studied. Focusing
specifically on the role of HMO and HDHP enrollment in informing interventions to reduce
waste, we found that these factors were important explanatory variables (based on statistical
significance), but their association with overuse was inconsistent and warrants further
investigation. Further insights on the causal effects of health insurance plan type could be
derived from analyzing an exogenous source of variation in cost sharing or plan structure,
such as when an employer switches plan offerings. From the standpoint of intervention,
payers might do more to target cost sharing and other policies explicitly to address overuse,
rather than put downward pressure on all nonpreventive healthcare utilization as in an
HDHP. Although relying on higher cost sharing may achieve reductions in spending, it
carries risks, and co-payment amounts and deductible sizes should be set carefully.33
Findings of several studies have shown that high deductibles may encourage individuals,
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particularly of lower income or with multiple chronic conditions, to forego essential medical
care.34-37 As a result, health insurance plan type should be considered alongside other
policies and interventions to address overuse of low-value services.38

Interpretation of our findings on ASO plans may reflect a complicated mix of both plan and
population differences. A 2011 report to Congress indicated that there are small differences
in coverage generosity when comparing self-insured and fully insured employer plans,
which may affect the use of low-value care. Among HMO plans, for example, OOP
payments are higher for self-insured plans relative to fully insured plans. Further, the report
found that employers with low-risk employees are more likely to self-insure, resulting in
different risk profiles between otherwise identical ASO and fully insured plans.3?

Our analysis had a number of limitations. We relied on administrative data with limited
information on plan benefits and design to identify and describe the use of low-value
services. Although we used conservative definitions and exclusion criteria to minimize
misclassification risk, claims may not provide enough information or clinical detail to
precisely identify low-value care. We were unable to include other measures of benefit
design, such as co-payment amounts or OOP maximums. We proxied for these
characteristics using insurance plan type. Second, although we aimed to include Choosing
Wisely recommendations on lists from multiple specialty societies and services ordered by
both specialists and PCPs, the range of services measured was narrow. Lack of variation in
demographics or other patient-level factors may have impacted our results. Previous studies
have found heterogeneity in nonelderly adults with private insurance; however, we do not
think this focus will eliminate variation in our sample.#? Our model did not control for
supply-side factors other than by controlling for region using HRR indicators. Finally, our
analysis of factors associated with overuse was cross-sectional in nature and cannot be used
to make definitive causal inferences. Low pseudo-R? values are common in cross-sectional
analyses with limited explanatory variables.

CONCLUSIONS

As clinicians and other experts expand our understanding of low-value health services,
payers and policy makers are looking for tactics to influence the use of these services while
maintaining access to effective care. For privately insured patients, such as the subjects of
our analysis, health insurance plan type might be expected to affect the value of care
received. Our work shows that HDHPs do not consistently reduce overuse, nor do HMO
plans that typically have closed networks and referral requirements (although HMO plans
were never associated with higher degrees of overuse). Contrary to the popular belief that
patients need more cost sharing to internalize the value of healthcare services, our study
plans with lower cost sharing were not consistently associated with higher use of low-value
services. More targeted demand-side mechanisms (eg, value-based cost sharing) or stringent
supply-side mechanisms (eg, preauthorization or risk bearing by providers) may be
warranted to address the use of low-value care.
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TAKEAWAY POINTS

> We found low to moderate overuse of 6 low-value health services among
patients with commercial insurance.

> Health insurance plan type, including enrollment in a health maintenance
organization or high-deductible health plan, was significantly associated with
differences in prevalence of all 6 services.

> Primary care fragmentation was significantly associated with higher rates of
overuse.
> Health insurance plan features should be considered alongside more targeted

mechanisms, like preauthorization and value-based cost sharing, to influence
overuse of these low-value services.
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Early Low Back Pain Imaging ®
Vitamin D Deficiency Screening o
Opioids for Migraine ®
Cardiac Testing in Low-Risk Patients @

Short-Interval DEXA Testing L

Preoperative Cardiac Test
in Low-Risk Patients
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FIGURE.
Association Between HDHPs and Overuse of 6 Low-Value Services?

DEXA indicates bone densitometry; HDHP, high-deductible health plan.

a0veruse was defined as receipt of low-value care: low back imaging early in an episode of
pain, vitamin D deficiency screening in low-risk patients, prescription opioid use in patients
with migraine, cardiac testing in asymptomatic patients, short-interval DEXA testing, and
preoperative cardiac testing for low-risk surgery.

Source: Authors’ calculations based on data from the Health Care Cost Institute, 2009—2013.
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