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BACKGROUND: Families of children with mental health conditions face heavy economic burdens.
One of the objectives of the Mental Health Parity and Addiction Equity Act (MHPAEA) is
to reduce the financial burden for those with intensive mental health service needs. Few
researchers to date have examined MHPAEA’s effects on children with mental health
conditions and those with particularly high mental health expenditures.

abstract

METHODS: A difference-in-differences approach was used to compare commercially insured
children ages 3 to 18 years (in 2008) who were continuously enrolled in plans newly subject
to parity under MHPAEA to children continuously enrolled in plans never subject to parity.
Data included inpatient, outpatient, and pharmaceutical claims for 2008–2012 from 3
national commercial insurers. We examined annual mental health service use and spending
outcomes.
RESULTS: Among children with mental health conditions who were enrolled in plans subject

to parity, parity was associated with $140 (95% confidence interval: −$196 to −$84) lower
average annual out-of-pocket (OOP) mental health spending than expected given changes
in the comparison group. Among children who were ≥85th percentile in total mental health
spending, parity was associated with $234 (−$391 to −$76) lower average annual OOP
mental health spending.

CONCLUSIONS: MHPAEA was associated with increased financial protection on average for

children with mental health conditions and among those at the higher end of the spending
distribution. However, estimated reductions in OOP spending were likely too modest to
have substantially reduced financial burden on families of children with particularly high
mental health expenditures.
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WHAT’S KNOWN ON THIS SUBJECT: Emerging
research reveals that the federal parity law has
been effective in moderately reducing the financial
burden on adults and increasing access to mental
health services among children with autism
spectrum disorder.
WHAT THIS STUDY ADDS: One of parity’s objectives
is to reduce catastrophic costs for individuals
with substantial mental health service needs. This
is the first study in which federal parity’s impact
on children with particularly high levels of mental
health expenditures is examined.
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Mental disorders are prevalent in
children and adolescents. Although
estimates vary, a summary of
previous studies reveals the
median annual prevalence of
any mental health condition in
children and adolescents to be
25% and 12%, respectively, for
mental health conditions that are
severely functionally impairing.1
Approximately half of children
with mental health conditions do
not receive treatment.2,3 Families
of children with mental health
conditions experience financial
strain because of the challenges
of maintaining full labor market
participation and high out-of-pocket
(OOP) health care costs, even relative
to families of children with other
special health care needs of similar
demographic background and illness
severity.4–6 Among commercially
insured children, those with mental
health care needs are nearly 70%
more likely than children with other
special health care needs to have OOP
spending exceeding $5000 annually
even after adjusting for the severity
of the child’s condition.5
A primary aim of insurance is
protection from the catastrophic
costs of illness. However, insurers
have long been reluctant to provide
coverage of mental health services on
par with coverage of other medical
services.7 Insurers have applied more
restrictive cost-sharing requirements
for mental health services and have
avoided covering services typically
used by individuals with mental
health conditions because this group
tends to incur higher than average
costs.8

Policies that require insurance
coverage of mental health services
on par with general medical care
are designed to counteract these
market failures.9 Passed in 2008, the
Wellstone-Domenici Mental Health
Parity and Addiction Equity Act
(MHPAEA) is a federal law that builds
on more limited previous federal
reforms and state parity laws.9
2

MHPAEA prohibits group health
plans that offer mental health and
substance use disorder (MHSUD)
benefits from applying different
standards for cost sharing,
deductibles, and visit limits for inand out-of-network providers of
MHSUD services than for general
medical services.9 Parity was
enforced beginning July 1, 2010,
when an interim final regulation
(IFR) went into effect.10 The IFR
clarified that insurers could not apply
more restrictive nonquantitative
treatment limitations (NQTLs), which
include managed care techniques for
controlling costs such as previous
authorization requirements, to
MHSUD benefits. MHPAEA applies
to commercial self-insured plans
exempt from state parity laws
because of the Employee Retirement
Income Security Act. Given that
approximately half of individuals
covered by employer-sponsored
insurance are in self-insured plans,11
MHPAEA extends benefits to
large swaths of people who were
unprotected in states with parity
laws. An unaddressed gap was small
group plans with 2 to 50 enrollees;
these plans were exempt both
from many state parity laws and
MHPAEA until Patient Protection
and Affordable Care Act (ACA)
requirements went into effect in
2014.
In theory, federal parity might result
in either an increase or a decrease in
OOP spending as a result of changes
in mental health spending. If parity
led to a relatively small increase in
the use of mental health services,
for instance, the dollar amount
spent by a family might decrease
as the share of OOP spending shifts
from the insured individual to the
insurer. This pattern was observed
when parity was implemented in the
Federal Employees Health Benefits
(FEHB) program.12 Alternatively,
if MHPAEA substantially increased
the use of mental health services,
the amount paid OOP might actually

increase after parity in the context of
this increase in total spending.

A growing body of research that
is focused primarily on adults
reveals that MHPAEA may be
having positive but small impacts
on financial burden.13– 16
 To our
knowledge, only 2 studies to
date have examined MHPAEA’s
implications for children. In a prepost study with no comparison
group, Walter et al17 found increased
outpatient behavioral health therapy
use and OOP spending on this
service among children with mental
health conditions after MHPAEA’s
implementation. Stuart et al18 found
that the federal parity law was
associated with small increases in
mental health service use among
children with autism spectrum
disorder, with no corresponding
increase in OOP spending.

No researchers have examined the
impact of MHPAEA on children with
high levels of mental health spending.
Given that a goal of insurance
parity is to provide protection
from catastrophic costs sometimes
associated with obtaining treatment
of mental health conditions, one
might hypothesize that greater
benefits would accrue to children
on the higher end of the spending
distribution. Importantly, this
was not the case when parity was
implemented in the FEHB program.
Barry et al4 found that parity was
associated with a 5% reduction
in the share of total mental health
spending that was paid OOP among
children with particularly high levels
of mental health spending; however,
this reduction was arguably too small
in magnitude to have a meaningful
impact on families’ financial burden.
However, the FEHB parity policy was
more limited in scope than MHPAEA
and did not include provisions
related to NQTLs or out-of-network
coverage.
In this study, we build on this
previous research by using national
commercial insurance claims data

Downloaded from www.aappublications.org/news by guest on November 17, 2018

KENNEDY-HENDRICKS et al

to estimate the effects of MHPAEA
on mental health service use and
spending among (1) children with
mental health conditions and
(2) children with high levels of
spending on mental health services
before MHPAEA’s implementation.
Following the approach of Haffajee
et al in their evaluation of MHPAEA’s
impact on adults, we compare
changes in outcomes among children
enrolled in large self-insured plans
newly subject to parity under
MHPAEA to changes in a comparison
group of children enrolled in small
group plans exempt from parity both
pre- and post-MHPAEA (R.L.H., M.M.
Mello, F. Zhang, A.B.B. A.M. Zaslavsky,
J.F. Wharam, unpublished data).

METHODS
Data
We used inpatient, outpatient, and
pharmaceutical claims data from 3
national insurers (UnitedHealthcare,
Aetna, and Humana) for January 1,
2008, through December 31, 2012.
These data are available through the
Health Care Cost Institute, which
houses data representing >50 million
commercially insured adults and
children per year in 50 states and the
District of Columbia. We restricted
our focus to children born during
1990–2005 (≥3 and ≤18 years
in 2008) who were continuously
enrolled in medical, mental health,
and pharmacy coverage during
2008–2012. The study population
included children in large, selfinsured plans and those enrolled in
small group plans in 23 states that
either had never enacted a parity
law or exempted small group plans
from compliance with the state
parity law. In earlier work, Haffajee
et al identified those states with
parity laws exempting small group
plans (R.L.H., M.M. Mello, F. Zhang,
A.B.B. A.M. Zaslavsky, J.F. Wharam,
unpublished data). We excluded
enrollees in 1 state (HI) because
of insufficient observations and

excluded individuals in managed
behavioral health carve out plans
because their mental health services
were not included in these data.

We identified children with mental
health conditions by the presence
of at least 2 uniquely dated claims
during the study period with any
of the International Classification
of Diseases, Ninth Revision, Clinical
Modification (ICD-9-CM) diagnosis
codes for mental health conditions
(codes 295–309 and 311–314,
excluding substance use disorder–
specific codes 303–305). Given the
potential for different effects of
parity on individuals with substance
use disorders,19 we excluded children
with only a substance use disorder
diagnosis and no other psychiatric
diagnoses from our sample. We then
identified the subset of children with
mental health diagnoses who had
expenditures at or exceeding the
85th percentile of the total mental
health spending distribution summed
over the 2 preparity years, 2008–
2009, and the 2 postparity years,
2011–2012.
The unit of analysis was the
child-calendar year. All children
contributed 4 years of data for
2008–2009 and 2011–2012. We
treated 2010 as a transition year
and excluded it from the analysis.
Although many plans implemented
components of parity, such as
dropping noncompliant quantitative
treatment limits, during 2010,20,21

parity provisions were only enforced
for plans renewed on or after July
1, 2010, which, for most plans, was
January 1, 2011. In the interim,
plans had to make only a good faith
effort to comply and did not yet have
to implement other components
of parity, such as those aspects
related to NQTLs. In a sensitivity
analysis retaining 2010 and treating
it as a preparity year, results were
qualitatively similar (Supplemental
Table 3). The final analytic samples
included 69 233 children with mental
health conditions and 4292 children

with high mental health expenditures
over the course of the study period.
This study was determined to
be exempt by the Johns Hopkins
Bloomberg School of Public Health
Institutional Review Board.

Measures

We examined 6 outcomes: average
annual mental health spending, OOP
mental health spending, OOP share of
total mental health spending, number
of outpatient mental health visits,
number of inpatient mental health
days, and average annual spending
on psychotropic medications. For
all measures, we identified claims
as mental health–related if they
included an ICD-9-CM diagnosis
for a mental health condition or an
ICD-9-CM or Current Procedural
Terminology procedure code specific
to mental health services.4 Total
mental health spending included the
sum of the insurer-covered and OOP
portions of mental health–related
inpatient and outpatient claims
and pharmacy claims with National
Drug Code codes for psychotropic
medications. Total OOP mental health
spending was the sum of the child’s
OOP spending on mental health
services. OOP share of total mental
health spending was calculated
by dividing OOP spending by total
mental health spending. Total
psychotropic medication spending
included the sum of the insurer and
OOP portions of pharmacy claims
with National Drug Code codes
for psychotropic medications. We
adjusted spending to 2012 US dollars
using the Centers for Medicare
and Medicaid Services Office of the
Actuary’s Personal Health Care
Index for total spending and the
Consumer Price Index for medical
care for OOP spending measures.22
We calculated the average number
of outpatient mental health visits as
the number of uniquely dated mental
health–related outpatient claims. The
number of inpatient mental health
days was defined as the total number
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TABLE 1 Descriptive Characteristics of the Study Sample

Sex, % female (N)
Age at baseline (2008), % (N)
3–7 y
8–11 y
12–15 y
16–18 y
Insurance product, % (N)
Health maintenance organization
Point of service
Preferred provider organization
Other (eg, indemnity, exclusive provider
organization)
Consumer-directed health plan, % (N)
Mental health diagnoses, % (N)c
Schizophrenia
Psychosis
Bipolar disorder
Depression
Major depressive disorder
Anxiety or posttraumatic stress disorder
Phobia or obsessive-compulsive disorder
Attention-deficit/hyperactivity disorder
Any conduct disorder
Personality disorder
Adjustment disorder
Substance use disorder
Health service use and spending preparity
(2008–2009)
Any mental health outpatient or inpatient
service use, %
Average annual total mental health spending, $
Average annual OOP mental health spending, $
Average annual OOP share of total mental health
spending
Average annual No. mental health outpatient
visits
Average annual No. mental health inpatient days
Average annual psychotropic medication
spending, $
Average annual non–mental health spending, $

Children With Mental
Health Conditionsa
(N = 69 233)

Subset With High Mental
Health Expendituresb
(N = 4292)

45.2 (31 285)

35.5 (1524)

21.1 (14 577)
24.7 (17 065)
31.7 (21 941)
22.6 (15 650)

15.9 (682)
29.8 (1278)
33.4 (1432)
21.0 (900)

7.1 (4901)
61.1 (42 271)
25.0 (17 329)
6.8 (4732)

6.1 (262)
62.5 (2682)
25.7 (1102)
5.7 (246)

8.6 (5949)

7.8 (336)

0.1 (91)
0.6 (412)
2.7 (1852)
8.8 (6098)
5.1 (3539)
12.4 (8556)
2.5 (1726)
28.8 (19 928)
3.8 (2656)
0.4 (270)
14.3 (9882)
1.5 (1010)

Blindedd
3.2 (136)
16.9 (732)
20.2 (865)
15.1 (648)
29.2 (1253)
9.3 (397)
65.5 (2813)
12.1 (519)
2.0 (86)
19.9 (856)
4.6 (196)

58.3 (40 386)

96.9 (4161)

824
327
0.43

5453
1603
0.33

2.8

12.4

0.1
298

1.0
2335

2513

5096

Children with mental health conditions identified by the presence of ≥2 outpatient or inpatient claims with any mental
health diagnosis occurring on unique dates.
b High spenders were the subset of children with mental health conditions who met or exceeded the 85th percentile in total
mental health spending summed over 2008 and 2009 (pre-MHPAEA years) and in total mental health spending summed
over 2011 and 2012 (post-MHPAEA years).
c Child is identified as having a specific condition if the child has ≥2 claims with ICD-9-CM diagnosis codes for the same
condition. Categories are nonexclusive, so children may be classified as having >1 condition.
d Cell sizes with <50 children represented are blinded.
a

of inpatient days for all inpatient
episodes with at least 1 mental
health–related diagnosis code. When
inpatient episodes spanned multiple
years, days were assigned to the
calendar year in which they
occurred.
A binary variable indicated
assignment to the exposed group,
4

consisting of enrollees in large, selfinsured plans, or to the comparison
group, which included children
covered through small-group
plans (R.L.H., M.M. Mello, F. Zhang,
A.B.B. A.M. Zaslavsky, J.F. Wharam,
unpublished data). We constructed
a pre-post parity variable in which
2008–2009 were coded 0 and 2011–
2012 were coded 1.

To characterize mental health
diagnoses, we constructed 11
nonexclusive diagnosis categories
(Supplemental Table 4). Children
with at least 2 claims during the
study period with a diagnosis
code for the same mental health
condition were classified as having
the disorder and a child could be
included in multiple diagnostic
categories.

Analytic Approach

We used a difference-in-differences
model, which compared the average
changes in outcomes in the years
before parity (2008–2009) to the
years after parity (2011–2012)
between the exposed and comparison
groups. For spending and service
count outcomes, we estimated 2-part
models,23 with a logistic model of
any spending and/or use in the first
part and generalized linear models
of spending and/or use in the second
part.
We estimated fractional logit models
to model the effects of parity on
the proportion of total mental
health spending that was OOP. We
used logistic regression models to
estimate whether MHPAEA affected
the probability of a child using any
mental health inpatient or outpatient
service. In all models, we controlled
for the following covariates: sex, age,
insurance product type, enrollment
in a consumer-directed health
plan, state of residence, mental
health diagnoses, and quintiles of
preparity nonmental health total
annual spending. In secondary
analyses, we estimated models that
included postparity year indicators
to determine if parity’s effects
differed by the number of years after
implementation.
In all models, we adjusted SEs
to account for clustering within
states24 and translated coefficient
estimates to average marginal
effects on their original scales (eg,

Downloaded from www.aappublications.org/news by guest on November 17, 2018

KENNEDY-HENDRICKS et al

TABLE 2 Change in Mental Health Service Use and Spending Attributable to MHPAEA, 2008–2012

Children with mental health conditions (N =
69 233)
Total mental health spending, $
  Exposed (self-insured)
  Comparison (small-group fully insured)
Total OOP mental health spending, $
  Exposed (self-insured)
  Comparison (small-group fully insured)
OOP share of total mental health spending,
%
  Exposed (self-insured)
  Comparison (small-group fully insured)
No. outpatient mental health visits
  Exposed (self-insured)
  Comparison (small-group fully insured)
No. inpatient mental health days
  Exposed (self-insured)
  Comparison (small-group fully insured)
Total psychotropic medication spending, $
  Exposed (self-insured)
  Comparison (small-group fully insured)
High spenders (N = 4292b)
Total mental health spending, $
  Exposed (self-insured)
  Comparison (small-group fully insured)
Total OOP mental health spending, $
  Exposed (self-insured)
  Comparison (small-group fully insured)
OOP share of total mental health spending,
%
  Exposed (self-insured)
  Comparison (small-group fully insured)
No. outpatient mental health visits
  Exposed (self-insured)
  Comparison (small-group fully insured)
No. inpatient mental health days
  Exposed (self-insured)
  Comparison (small-group fully insured)
Total psychotropic medication spending, $
  Exposed (self-insured)
  Comparison (small-group fully insured)

Preparity

Postparity

Difference-in-Difference
Estimatea of Change
Attributable to Parity (95%
CI)

733
712

1691
1656

14 (−114 to 143)

274
381

543
790

−140** (−196 to −84)

44.4
55.3

41.6
51.2

1.3 (−0.4 to 3.0)

2.5
2.4

4.8
4.6

0.1 (−0.2 to 0.3)

0.1
0.1

0.3
0.3

0.0 (−0.0 to 0.1)

280
283

513
533

−18 (−37 to 0)

5302
5460

8708
9177

−311 (−1069 to 448)

1439
2191

2034
3019

−234** (−391 to −76)

31.4
39.0

29.6
36.5

0.6 (−2.0 to 3.2)

11.7
11.2

16.9
16.7

−0.3 (−1.8 to 1.1)

0.9
0.9

1.8
1.3

0.5* (0.1 to 0.9)

2457
2422

3099
3097

−33 (−234 to 168)

ATT, average treatment effect on the treated.
a Difference-in-difference models estimate changes in outcomes between 2008–2009 (preparity) and 2011–2012
(postparity) between children exposed versus those unexposed to MHPAEA. All models estimates are doubly robust; we
applied ATT weights and controlled for child demographic and health characteristics. SEs were adjusted to account for
clustering within states.
b High spenders were the subset of children with mental health conditions who met or exceeded the 85th percentile in total
mental health spending summed over 2008 and 2009 (pre-MHPAEA years) and in total mental health spending summed
over 2011 and 2012 (post-MHPAEA years).
* P < .05.
** P < .01.

counts, dollar spending) to ease
interpretation of the change in
outcomes attributable to parity.25
Analyses were conducted in Stata 14
(Stata Corp, College Station, TX).26
To account for observed differences
in the characteristics of our exposed

and comparison groups, we used
propensity score weighting. For each
sample of children, we calculated the
propensity to be exposed to parity
given observed characteristics.
We then estimated all models
with propensity score weights to

produce estimates of the average
effect of parity on children enrolled
in plans subject to parity.27 Our
propensity score weighing strategy is
described in detail in Supplemental
Information.

RESULTS
 able 1 displays the characteristics
T
of children in each sample. Compared
with all children with mental health
conditions, a smaller proportion of
children with high levels of preparity
spending were in the youngest age
category and larger proportions
of these children were classified
as having specific diagnoses. For
instance, 17% of high-spending
children had a bipolar disorder
diagnosis compared with 3% of
all children with mental health
conditions. The annual total mental
health spending during the preparity
years averaged $864 among
all children with mental health
conditions and $5453 among the
high-spending children. The average
OOP share of total mental health
spending was lower in the group with
high baseline mental health spending
(33% versus 43%); however, in both
groups, families shouldered the costs
for over a quarter of total mental
health spending.
Among all children with mental
health conditions, although average
annual OOP mental health spending
grew pre- to postparity, the growth
was slower among enrollees in plans
exposed to parity (Table 2). Parity
was associated with $140 (95%
confidence interval [CI]: −$196
to −$84) lower average annual
OOP mental health spending than
would have been expected given
changes in the comparison group.
A similar pattern was observed
among children with high levels
of mental health spending, with
parity associated with $234 (95%
CI: −$391 to −$76) lower average
annual OOP mental health spending.
Among high spenders, parity was
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FIGURE 1

Difference-in-difference estimates of changes in annual OOP mental health spending attributable to
MHPAEA each year postparity for children with mental health conditions (N = 69 233) and children
with high spending (N = 4292). All models estimates are doubly robust; we applied ATT weights
and controlled for child demographic and health characteristics. SEs were adjusted to account for
clustering within states. ATT, average treatment effect on the treated.

associated with a small increase of
0.5 (95% CI: 0.1 to 0.9) inpatient
mental health days per year. Figure 1
displays the impacts of parity on OOP
mental health spending each year
postparity among all children with
mental health conditions and among
the high spenders. OOP mental health
spending was $112 lower (95% CI:
−$167 to −$57) in the first year
and $171 lower (95% CI: −$241 to
−$101) in the second year postparity
relative to expected changes among
all children. Among high spenders,
OOP spending was $210 lower
(95% CI: −$414 to −$5) in the
first year and $258 lower (95% CI:
−$401 to −$114) in the second
year.

DISCUSSION

MHPAEA was associated with
reductions in OOP spending on
average for commercially insured
children with mental health
conditions and among those at the
higher end of the mental health
spending distribution. In much of
the literature, implementation of
parity has been associated with
6

improved financial protection for
individuals with mental health
conditions.9,12,
 15,
 16,
 18,28,
 29
 Our
finding of a reduction in OOP
mental health spending attributable
to parity among all children
with mental health conditions is
consistent with the limited body of
literature focused on children.28,29

Although the estimated reduction
in OOP spending was larger in
magnitude for children with high
spending than among children with
mental health conditions more
broadly (−$234 vs −$140), given
the much higher average annual
OOP spending preparity among
the high spending group ($1439
among children enrolled in plans
subject to parity), this constitutes
a relatively small reduction in OOP
spending attributable to the law.
Similar to Barry et al’s4 findings
in their study of the impact of
parity implementation in the
FEHB program on children with
high mental health expenditures,
our estimated effects suggest that
parity may not be translating into
meaningful reductions in financial
burden on these families.

It is unclear why parity has not
produced a greater effect on
children at the higher end of the
spending distribution. One factor
may be insufficient time to observe
effects. Theoretically, all selfinsured commercial plans should
have been compliant with parity
by 2011.10 However, it is possible
that MHPAEA has had longer-term
effects beyond 2012. Another factor
might be inadequate enforcement of
the law. The aftermath of MHPAEA
has involved substantial litigation
launched against insurers for failure
to comply with parity.9 A review of
plans available on 2 state insurance
exchanges, to which the ACA later
extended parity protections, revealed
a number of inconsistencies with
parity law.30 A third explanation
could be that small group plans
(comprising our comparison group)
also responded to parity despite not
being required to do so during our
study period, thus biasing results
toward the null.

This study must be considered in the
context of several limitations. First,
children in the exposed group may
differ from those in the comparison
group. However, we found that these
groups were fairly balanced across
observable preparity characteristics
and applied propensity score
weighting techniques to improve
comparability of groups. A second
related limitation has to do with our
selection of the high-spending group
based on not only preparity but also
postparity, mental health spending.
Although this selection criteria
enable us to focus on children with
consistently intensive mental health
service needs (a population of great
policy interest), it is possible that some
children exposed to parity may have
had higher mental health spending
postparity because of the policy,
potentially biasing selection into the
high-spending sample. Third, although
restricting our sample to 23 states was
necessary to construct the comparison
group, MHPAEA’s impacts may differ
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in the remaining 27 states or among
populations enrolled in different types
of plans. Fourth, the ACA’s dependent
care provision went into effect during
our study period (2011), although
this should not have affected the 2
groups differentially. Fifth, our use
and spending outcome measures
erred on the side of sensitivity in their
inclusiveness of mental health–related
services rather than specificity. We
may have included some claims
for care that would not have been
subject to parity provisions (eg, care
provided by pediatricians in the
primary care setting). Although this
might inflate the pre- and postparity
predicted use and spending estimates,
it should not have affected the study
groups differentially. Finally, we did
not examine enrollees in behavioral

health carve out plans in this study
because these claims were incomplete
in the Health Care Cost Institute data.
Parity’s effects may differ among
enrollees in carve out plans.

CONCLUSIONS
MHPAEA enforcement was
associated with improvements in
financial protection for the overall
population of children with mental
health conditions and among
those at the higher end of the
spending distribution. For those
children with high mental health
expenditures, however, these effects
may not translate to substantial
improvements in financial protection
for their families.
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