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The impact of
consumer-directed
health plans on costs,
utilization and care

Research highlights
– CDHP members experienced
consistently lower overall
healthcare costs—ranging from
$457 to $532 per member
per year (PMPY) lower on an
allowed basis over a three-year
study period
– Lower claims costs resulted
primarily from lower utilization
rates
– CDHP members were less likely
to receive care for their chronic
conditions
– Based on this research, 		
recommendations for 		
employers and health plans
include:
– Carefully consider the impact of
employee enrollment incentives
on expected CDHP savings
– Confirm members understand
their preventive care 		
benefits and are offered support
in managing their chronic
conditions
– Provide tools that support
member selection of highquality, cost-effective services
– Help members select the right
plan for their specific health
situations?

Consumer-directed health plans (CDHPs) are
one of the fastest-growing benefit options for
US employees. Data from the robust database
of commercial insurance claims, Truven Health
MarketScan®, (now known as the IBM® MarketScan®
Commercial Database), shows that the number of
organizations offering a CDHP has almost doubled
from 2007 to 2013, and the number of members
enrolled in a CDHP nearly quadrupled during that
same period.

Study objective
The guiding objective of this study by Truven Health
(aquired by IBM in 2016 and now part of the IBM®
Watson Health™ business) was to provide employer
and health plan decision-makers, and others in
the healthcare industry, with key insights on the
effectiveness of CDHPs in terms of multi-year cost,
care and utilization changes.
To do so, the following questions were explored,
using a methodology that accounts for observable
differences in the demographic and risk mix
between populations:
Cohorts

?
How do CDHPs compare to other plan 			
designs in terms of cost trends?

How do member utilization patterns vary 			
between CDHPs and other plan designs?

How is preventive care impacted by CDHPs 			
relative to other plan designs?

How is care for chronic conditions impacted 		
by CDHPs relative to other plan designs?
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CDHP defined
A CDHP is a high-deductible preferred provider
organization (PPO) that is combined with either
a health reimbursement arrangement (HRA) or
health savings account (HSA). Fund contributions
are made by plan members or sponsors annually;
unused amounts are typically carried over to the
next plan year. Participants are encouraged to use
decision support tools to make more informed
healthcare decisions and efficiently manage their
fund.

Study design and methods
Our researchers used data from the proprietary
MarketScan Commercial Database, which contains
the healthcare experience of more than 120 million
privately insured individuals spanning 18 years.
A cohort group of approximately 183,000
continuously enrolled members was followed
from 2009 to 2012. These group members
were enrolled in a non-CDHP in 2009—and then
continuously enrolled in a CDHP in 2010, 2011 and
2012.
Each enrollee was then carefully matched to an
enrollee from a company that did not offer a CDHP
during the same timeframe. The match selection
was based on a propensity score comprised of
demographics, geographic region, spending and
general health status in 2009. After matching
members, we found the two populations were
statistically similar in terms of observable
differences. It is necessary to note that there may
be unobservable differences in the underlying
populations generating selection bias and
influencing the results.

Healthcare cost, utilization and care metrics were
evaluated over the four years, and a difference-in-

difference methodology was used to quantify the
impact of the CDHP. Regressions were employed to
determine the confidence intervals and statistical
significance of the difference-in-difference results.
This study did not include any full replacement
CDHPs, so these results only reflect members who
chose a CDHP from a selection of benefit plan
options and cannot be extrapolated to determine
the effects of a CDHP if that were the only option
for a population. Furthermore, the study does not
reflect the experience of individuals who initially
enrolled in a CDHP and then decided to switch
back to a non-CDHP plan option.

Proponents of [CDHPs] believe that they
give healthcare consumers more “skin in
the game,” through greater cost exposure,
which will promote more cost-effective
utilization decisions.1
Figure 1: CDHP and matched non-CDHP cohorts

2009

CDHP

NonCDHP

Members

183,368

183,368

—

Average age

35.02

35.08

-0.2%

% Male

46.6%

46.5%

Average CCI

0.22

0.22

-1.4%
-1.1%

0.2% pts

Average number of PDGs

0.14

0.14

% Rural

13%

13%

0.1% pts

Northeast

15%

15%

0% pts

Northwest

40%

40%

0% pts

South

37%

37%

0% pts

West

8%

8%

0% pts

Employee

47%

47%

0.3% pts

Spouse

22%

22%
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Results
Overall summary
As expected per the rigorous matching process,
the two cohorts had similar costs in 2009 (that
is, the year prior to CDHP enrollment). In all three
subsequent years, overall patient healthcare
costs were lower for CDHP enrollees than for their
matched non-CDHP counterparts.
The majority of the cost differential between the
CDHP and non-CDHP populations was a result
of lower utilization rates among the CDHPs.
Utilization rates were lower among CDHPs for both
low-cost services (for example, labs) and high-cost
services (for example, radiology).
In the three years after CDHP enrollment, rates
of adherence to recommended guidelines were
generally lower than expected for the CDHP
population (per experience of matched non-CDHP
cohort).

Detailed results
How do CDHPs compare to other plan designs in
terms of cost trends?
On an allowed basis (claims cost to the plan
sponsor and member combined), our research
found costs trended downward in the initial year of
CDHP enrollment, then rose in the subsequent two
years, but remained below non-CDHP costs in all
three years.
Based on the experience of the matched cohort,
CDHP costs were below expectations by between
$457 and $532 PMPY over the three years
measured. This indicates that the CDHP design had
an impact on member behavior that translates to
lower costs.
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The lower allowed costs for CDHP enrollees were
observed across all service settings—inpatient,
outpatient and prescription drug—with the highest
difference seen in prescription drug.
Cohorts

CDHPs
457-532 PMPY
$ Lower than Cohorts

CDHP members had consistently lower overall
allowed amounts PMPY
Figure 2: Allowed amounts PMPY
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CDHP costs were also lower across all years on
a net payment basis (plan sponsor cost only).
Employers spent between $738 and $779 less per
CDHP member than expected if these members
remained in a non-CDHP plan. (Note that this
represents claims payments made by the plan
sponsor inclusive of reimbursements from an HRA,
but does not include unused HRA funds or any HSA
funds.)

CDHP out-of-pocket PMPY costs were
consistently higher than the matched cohort

CDHP costs were lower than expected (per
experience of matched cohort) in all years
studied

Figure 5: Out-of-pocket amounts PMPY
Figure 3: Impact of CDHP on allowed costs PMPY relative to
matched cohort
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CDHP members saw a 69-percent increase in
claims-based, out-of-pocket costs over the three
years, compared to a 23-percent increase for nonCDHP members. This represented between $220
and $272, on average, in additional out-of-pocket
costs for CDHP members per year. (Note that
these rates include the copayments, coinsurance
and deductible payments made by the members.
These rates do not include employee paycheck
contributions or accounts funded by the employer
(that is, HRAs or HSAs).)
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2012

Out-of-pocket calculations include medical and pharmacy and represent copayments,
coinsurance and deductibles.

CDHP members also had a statically significantly
lower use of radiology services in all three years,
including lower rates of magnetic resonance
imaging (MRIs) and computed axial tomography
(CAT) scans.

37%

Three year
post CDHP

2011

After switching to a CDHP, members experienced
lower utilization rates than expected if they had
remained in a non-CDHP. Areas of lower-thanexpected utilization include professional visits,
lab services, non-maternity admissions and
prescription drug days supply.

Figure 4: Relative impact of price and use on the cost differential
between CDHPs and matched cohort
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How do utilization patterns vary between
CDHPs and other plan designs?

Lower utilization rates among CDHPs drove
between 63 percent and 75 percent of the cost
differential between CDHPs and non-CDHPs
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Use of generic medications was higher in the
CDHP cohort after enrollment than in the nonCDHP comparison group, indicating CDHP
members were likely making wise choices in the
use of brand-name prescription drugs.
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– Non-maternity admissions
– Prescription drug days supply
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How is preventive care impacted
by CDHPs relative to other plan
designs?

Emergency room (ER) use declined in the first year
of CDHP enrollment to a rate below expectations
(per the experience of the matched cohort), but
then increased to rates slightly above expectations
in the subsequent two years. However, when
looking solely at ER visits for potentially avoidable
diagnoses, CDHP ER use was below expectations
in all three years.

In 2009 (that is, the year prior to CDHP enrollment),
preventive care and screening rates were higher
for the future CDHP members than for the cohort
that would remain in non-CDHPs. By the third year
post-CDHP enrollment, the CDHP preventive visit
and cholesterol screening rates were on par with
expectations, while the mammogram and cervical
cancer screening rates were below expectations
(per the experience of the matched cohort).

Most CDHP utilization rates were lower than
expected (per experience of matched cohort)
Figure 6: Impact of CDHP on utilization rates relative to matched cohort
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Figure 7: Impact of CDHP on preventive care rates relative to
matched cohort
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** Statistical significance p<0.05.

The challenges of educating enrollees
about their plan provisions are well known,
and ongoing communication with plan
enrollees may be necessary to improve
their understanding and use of preventive
service benefits.2
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0.0%

** Statistical significance p<0.05.

How is care for chronic conditions
impacted by CDHPs relative to
other plan designs?
Members enrolled in CDHPs were less likely
to receive care for existing chronic conditions
(diagnosed in 2009) than their non‑CDHP
counterparts based on a review of eight common
conditions (Ref. Figure 8).
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0.5%

Of members with chronic conditions in 2009,
CDHP enrollees were less likely to continue to
receive condition-specific care in subsequent
years than the matched cohort

CDHP quality metrics related to diabetes and
Coronary Artery Disease (CAD) were lower than
expected (per experience of matched cohort)
Figure 9: Impact of CDHP on adherence to evidence-based guidelines
relative to matched cohort

Figure 8: Impact of CDHP on percent of members with care for their
chronic conditions* relative to matched cohort
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Congestive
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artery disease

-6.0%**
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-2%

-4.4%**
-4.8%**
-1.3%

CAD: % with
lipid test

-1%
-8%**

-0.8%
1.0%
-2.8%

-3%**

Depression***

CAD: % with
>=270 ACE/ARB
days supply

-3%**
-3%**
-2%**
-1%**

Hypertension

-7.0%

1%
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-4%
-4%**
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Osteoarthritis

-1%
-8%

-7%

-6%

-5%

-4%

-3%

-2%

-1%

0%

* Limited to members diagnosed with the condition in 2009.
** Statistical significance p<0.05
*** Although labeled as chronic conditions in this study, depression and low back disorders
can be either chronic or acute.
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In addition, the incidence of members newly
diagnosed with chronic conditions was lower
than expected for the CDHP cohort based on
the eight conditions reviewed in this study. This
could indicate potential under-diagnosis and
under-treatment of these chronic conditions
under the CDHP design. Alternatively, given that
employers often incent members to participate
in risk reduction programs with a considerable
contribution to the member’s CDHP HSA, the lower
than expected incidence rates found in this study
could be reflective of lifestyle risk improvements in
the CDHP population. Further research is needed
to understand the underlying factors driving this
result.

Higher number of members with newly
diagnosed chronic conditions among non-CDHP
population
Figure 10: Additionally diagnosed members, from 2010 to 2012, in
non-CDHPs relative to CDHPs
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– Provide the right tools, like healthcare cost 		
calculators, to give members easy access to 		
information about provider cost and quality.
– Enroll members who are a good fit. A CDHP 		
may not be the best choice for all members. 		
Help individuals make the best plan selection 		
by providing enrollment decision-making
tools based on their current health status
and previous claims history. If offering a full 		
replacement CDHP, ensure these members are
appropriately supported.
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Recommendations
While our research showed that CDHPs are
associated with reduced healthcare costs, there
are indications that members in these plans may
not be receiving the recommended care for their
chronic conditions—and that could lead to higher
costs in the future.
As employers and health plans move forward
with CDHPs, the following considerations may
help avoid a future backlash in terms of declining
patient health and rising costs.

Be smart about CDHP offerings:
– Carefully consider the impact of employee 		
enrollment incentives on expected CDHP 		
savings. Employer contributions to HRAs/HSAs
in addition to sizable premium differentials 		
favoring the CDHP may erode the financial 		
benefit of claims-based cost reductions.
– Use relevant, timely and ongoing 			
communications to encourage CDHP members 		
to understand and take advantage of their 		
benefits, especially the availability of covered 		
preventive services, and to remind them 		
about the importance of managing their chronic
conditions.
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Our solutions range from advanced analytics that
provide insights into CDHP opportunities and
funding, to consumer messaging, enrollment and
treatment cost decision tools.
For more information on our research, or our
solutions and services:
Email: watsonh@us.ibm.com

Each day, professionals throughout the health
ecosystem make powerful progress toward a
healthier future. At IBM Watson Health, we help
them remove obstacles, optimize efforts and reveal
new insights to support the people they serve.
Working across the landscape, from payers and
providers to governments and life sciences, we bring
together deep health expertise; proven innovation;
and the power of artificial intelligence to enable
our customers to uncover, connect and act — as
they work to solve health challenges for people
everywhere.
For more information on IBM Watson Health, visit:
ibm.com/watsonhealth
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Statement of Good Security Practices:
IT system security involves protecting
systems and information through
prevention, detection and response to
improper access from within and outside
your enterprise. Improper access can
result in information being altered,
destroyed, misappropriated or misused
or can result in damage to or misuse of
your systems, including for use in attacks
on others. No IT system or product
should be considered completely
secure and no single product, service
or security measure can be completely
effective in preventing improper use
or access. IBM systems, products and
services are designed to be part of a
lawful, comprehensive security approach,
which will necessarily involve additional
operational procedures, and may require
other systems, products or services to
be most effective. IBM does not warrant
that any systems, product or services
are immune from, or will make your
enterprise immune from, the malicious or
illegal conduct of any party.
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