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Abstract

Therapeutic foster care (TFC) is a service for children with high behavioral health needs that has shown promise to prevent
entry into more restrictive and expensive care settings. The purpose of this study was to compare Medicaid expenditures
associated with TFC with Medicaid expenditures associated with an enhanced higher-rate service called Intensive Alterna-
tive Family Treatment (IAFT). We conducted a secondary analysis of Medicaid claims in North Carolina among children
entering care in 2018-2019. Using propensity score analysis with difference-in-difference estimation, we compared monthly
Medicaid expenditures before and after initiating TFC and IAFT (N=15472 person-months). Youth entering IAFT had higher
expenditures prior to treatment than those entering TFC. Both standard TFC and IAFT were associated with a downward
trend in expenditures following treatment initiation. Both TFC and IAFT reverse a trend of increasing Medicaid costs prior

to care among children with high behavioral health needs.
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Children with a mental health diagnosis have about 3 times
higher medical costs compared to children without a diag-
nosis (Tkacz & Brady, 2021). Nationally, the Medicaid pro-
gram covers over one-third of all children (0-18 years) and
pays for about half of the total costs of inpatient hospitali-
zation and emergency departments visits for child mental
health conditions (Kaiser Family Foundation, 2022; Torio
et al., 2015). Among the program’s child population (ages
3-17 years), children with mental health conditions account
for 19% of the total population and 55% of all Medicaid
spending (Doupnik et al., 2020).

As rates of mental health concerns in children and adoles-
cents have increased dramatically in recent years, identify-
ing cost-effective evidence-based treatments is imperative to
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minimize the increasing financial burden on the health care
system (Curtin, 2019; Cutler et al., 2022; Tkacz & Brady,
2021; Twenge et al., 2019). One such potential treatment
is therapeutic foster care (TFC, also called treatment foster
care), a mental health service for children and adolescents
with severe emotional and behavioral symptoms (Astrém
et al., 2020; Farmer et al., 2010; McMillen et al., 2015;
Reddy & Pfeiffer, 1997). TFC services are provided outside
of the child’s home of origin in a structured in-home envi-
ronment with a trained professional therapeutic treatment
parent. The intent of TFC is not to provide an open-ended
or permanent placement; rather, the focus of this short-term
intervention (typically 6-9 months) is to stabilize crisis situ-
ations and equip the child and their family for successful
recovery once the child transitions back home. In fact, TFC
is often used as a step-down placement between institutional
settings and home. In contrast with traditional foster care,
children placed in TFC homes may or may not be involved
with the child welfare system. Several manualized TFC
programs have been rigorously evaluated and, overall, TFC
has garnered sufficient evidence to support its dissemina-
tion across the U.S. (Astrém et al., 2020; Hahn et al., 2005;
Turner & Macdonald, 2011). In most cases, TFC services
are reimbursable through public and private insurance.
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However, little is known about the costs of TFC services
and trends in expenditures before and after care.

Although evidence shows that TFC programs are, on aver-
age, effective for children with behavioral health disorders,
recent adaptations of existing evidence-based models have
addressed the need for higher-intensity services for children
with greater needs (Seibert et al., 2018). For example, most
standard TFC program guidelines allow for multiple chil-
dren in the same treatment home, including siblings of the
focal child, other non-sibling children receiving treatment,
as well as biological or adoptive children of the treatment
parents (Washington State Department of Children, Youth,
& Families, 2019). However, some children require more
individualized care and consequently, may be better served
in homes without other children. Some states now support
multiple levels of treatment intensity for TFC programs and
adjust eligibility requirements and reimbursement rates to
allow provider agencies and treatment parents to appropri-
ately serve children with higher needs (Seibert et al., 2018).

Few research studies have compared the effectiveness
of standard TFC to intensive TFC services (Lanier et al.,
2021a, b; Rose et al., 2021). Further, although a prior cost
analysis compared TFC to group care in Sweden, no known
studies have provided a cost analysis of different levels of
TFC intensity, let alone in the U.S. specifically (Astrom
et al., 2020). Understanding the comparative costs of care for
standard vs. higher-intensity TFC services will better equip
policymakers and health plans to structure incentives for
appropriate use of both services. For this reason, this study
examines Medicaid costs for children who received either
standard TFC or intensive TFC using statewide longitudinal
claims data spanning multiple years and adjusting for meas-
urable differences in the children using care in each setting.

Need for Adolescent Behavioral Health
Services is Growing

Untreated serious behavioral health disorders in adolescence
are associated with a host of poor outcomes for health and
well-being Costello & Maughan 2015; (Lanier et al., 2021a,
b; U.S. Surgeon General, 2021). Yet epidemiologic trends
suggest current mental health systems are failing to sup-
port children and youth because of inadequate access to evi-
dence-based practices (U.S. Surgeon General, 2021). In light
of substantial evidence that the COVID-19 pandemic greatly
exacerbated mental health challenges, the U.S. Surgeon
General released a national advisory statement on protect-
ing youth mental health (U.S. Surgeon General, 2021) and
the American Academy of Pediatrics, American Academy
of Child and Adolescent Psychiatry, and Children’s Hospi-
tal Association declared a national emergency in child and
adolescent mental health (American Academy of Pediatrics,

2021). Given that half of all mental health conditions start
by age 14 years, there is a clear and urgent need for early
detection and appropriate treatment during this developmen-
tal stage to promote lifelong health and well-being among
children and adolescents in the U.S. (Kessler et al., 2005;
Merikangas et al., 2010).

To provide these much-needed services and supports,
policymakers and insurers must identify and expand cost-
effective community-based treatment options. Despite the
availability of evidence-based interventions such as TFC
in many communities, ensuring access to high-quality ser-
vices remains an ongoing challenge, leaving many children
and adolescents with mental health needs at risk of a host
of adverse outcomes in years to come. The opportunity for
community-based treatment options to enhance cost-effec-
tive mental health service provision is even clearer when
compared to the institutional care settings where many chil-
dren and youth receive care. A growing body of evidence is
highlighting the ineffective and potentially iatrogenic effects
of congregate institutional care delivered in hospital settings
and psychiatric residential treatment facilities, even as place-
ment rates in institutional settings are increasing in some
locations (Erol et al., 2010; Lanier et al., 2020; National
Disability Rights Network, 2021). Although in principle
institutional settings should be a last resort for behavioral
health care, the short supply of quality community-based
services and cost-effective interventions is driving demand
for more costly institutional care.

Effectiveness and Costs of Therapeutic
Foster Care

The current array of evidence-based TFC services for chil-
dren with serious behavioral health problems grew out of
early deinstitutionalization efforts in the 1950s (Astrom
et al., 2020). In the decades following, several randomized
controlled trials of manualized TFC programs generated ini-
tial evidence of TFC’s effectiveness. Although early TFC
models had similar elements to current models (e.g., care
coordination and a team approach to treatment), manualized
interventions substantially improved the training, supervi-
sion, and support for treatment parents delivering TFC over
time (Farmer et al., 2010). The California Evidence-Based
Clearinghouse for Child Welfare currently lists two TFC
programs for adolescents that are either “well-supported by
research evidence” or “supported by research evidence”:
Treatment Foster Care Oregon (TFCO) and Together Fac-
ing the Challenge.

Beyond potentially improving desired outcomes more
than traditional institutional care, TFC approaches may
also be more cost-effective. One study examined the total
costs of TFCO compared to residential and group care
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(Bergstrom & Hojman, 2016). Based on their finding that
children placed in TFCO spent on average 64 fewer days in
locked settings, the authors estimated annual cost savings
per child of $183,520 over residential care and $40,640 over
residential homes. Summarizing the economic systematic
review of TFCO, the authors conclude that TFCO is “worth
investing in” while noting that more studies are needed to
further examine the costs and outcomes of TFC (Astrém
et al., 2020, p. 364).

Intensive Alternative Family Treatment

In recent years, several states have authorized funding for
an additional level of TFC, described as “intensive” TFC,
which provides higher reimbursement rates for TFC place-
ments for children with greater needs and prior failed place-
ments (Seibert et al., 2018). A recent review reported that
three states have implemented intensive TFC options. In NC,
the intensive TFC model is known as Intensive Alternative
Family Treatment JAFT®) and is funded through Medicaid
Early and Periodic Screening, Diagnostic, and Treatment
benefits. IAFT requires treatment parents to be trained in
an evidence-based TFC model: either Together Facing the
Challenge or Treatment Foster Care Oregon (Seibert et al.,
2018). Further, the program requires treatment parents to
participate in additional training, supervision, and quality
improvement activities. In this arrangement, the implement-
ing IAFT agency contracts with provider agencies, which
in turn contract with individual treatment foster parents to
deliver IAFT. The implementing agency also manages refer-
ral coordination and Medicaid authorization for services.

Although IAFT and TFC are similar because IAFT requires
treatment parents to be trained in an evidence-based TFC
model, there are important differences. IAFT services inten-
tionally target children with the greatest behavioral health
needs, as evidenced by prior failed TFC or other residential
placements or by a prior exit from a higher level of care (e.g.,
hospitalization or psychiatric residential treatment facility).
The implementing agency maintains a statewide database
of providers and works with managed care organizations to
quickly identify and place children with appropriate IAFT
providers and treatment parents. IAFT, which has a higher
treatment intensity than standard TFC, requires that there
are no other children in the home, additional training for the
treatment parent, daily contact with a care coordinator, and
weekly team meetings and engagement with the child’s family
of origin. Compared to standard TFC, IAFT also requires more
frequent contact between the treatment parent and the agency
supervisor and between members of the treatment team. [AFT
further differs from standard TFC by requiring daily behavior
tracking, which is subsequently used for quality improvement
through coaching and training.

@ Springer

Research Questions

Evidence from quasi-experimental studies indicates that
among youth with or without prior institutionalization, IAFT
reduces the likelihood of subsequent admission to psychiat-
ric residential treatment facilities (PRTFs) by 23% and 28%,
respectively, compared to usual care (Lanier et al., 2021a, b;
Rose et al., 2021). Given the high costs of PRTFs, it is rea-
sonable to expect potential cost savings associated with an
intervention that reduces use of higher levels of care. How-
ever, the per diem reimbursement for IAFT at the time of
this study was more than twice that of standard TFC ($214,
compared to $88 for TFC). This higher cost reflects a higher-
acuity population and expectations for more intensive ser-
vices, fidelity monitoring, and quality assurance processes.
It is unknown to what extent the higher reimbursement for
IAFT relates to trends in expenditures for youth served by
the program, and in comparison to standard TFC.

No known studies have examined the net effects of stand-
ard TFC (hereafter, “TFC”) on Medicaid spending trajecto-
ries. Prior quasi-experimental studies have compared IAFT
to usual care, which included TFC placements as well as
other types of services (Lanier et al., 2021a, b; Rose et al.,
2021). Although these studies demonstrated that IAFT
reduced the rate of PRTF admissions, they did not assess
whether the higher reimbursement rate for IAFT could be
offset by future cost savings resulting from better child
health outcomes, which would prevent more expensive and
restrictive placements. Additionally, appropriate use of TFC
and IAFT services can strengthen the system of care at the
community level by reducing the burden on other commu-
nity-based providers by providing an option between outpa-
tient treatment and residential or hospital-based treatment.
To fill the gap in the literature left by these prior findings,
this study compared costs of IAFT and TFC, adjusting for
selection bias into these modalities. To this end, the present
study asked the following questions: (1) What are the aver-
age behavioral health costs over time to Medicaid for youth
who received TFC or IAFT? (2) Does placement in TFC or
IAFT change the trajectory of Medicaid spending? (3) Are
there post-treatment differences in costs over time for youth
who received IAFT, relative to youth who receive TFC,
adjusting for observable baseline characteristics?

Methods

This study extracted measures of utilization and expendi-
tures from existing statewide Medicaid claims and eligibil-
ity data. In addition to describing costs to Medicaid over
time for both programs, a secondary goal of this study was
to compare cost trends between TFC and TAFT. All study
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procedures were reviewed by the Office of Human Research
Ethics at the University of North Carolina at Chapel Hill. No
economic pre-analysis plan was developed. All data manage-
ment and analyses were performed in SAS Version 9.

Data & Sample Selection

We assumed the perspective of North Carolina Medic-
aid for the economic evaluation and used enrollment and
claims data from 2011 to 2020 obtained by [blinded for peer
review] through a data use agreement to sample youth for
this study, calculate per capita costs over time, and estimate
the overall and service-specific cost difference between TFC
and IAFT during the study period of January 1, 2018 to
February 29, 2020. Data from 2011 to 2018 was used to
identify and exclude youth with prior TFC or IAFT place-
ments to ensure only youth with a first admission to TFC
or IAFT were included. The study end date was chosen to
ensure that COVID-19 did not influence the study results.
During the study period, the state did not have any capitated
managed care arrangements, except for a behavioral health
carve-out to regional organizations. Encounter data from
these regional entities and fee-for-service medical claims
were pooled for this analysis.

We used a sample accrual period for IAFT or TFC initia-
tion of January 1, 2018 to June 30, 2019 to allow for a suffi-
cient follow-up period after service initiation. This allows for
a minimum expenditures time horizon of 8 months following
initiation for the follow-up period. We identified a cohort of
youth meeting the following criteria: (1) was age 6—18 years
on January 1, 2018; (2) had 12 months of continuous partici-
pation in Medicaid (allowing for gaps of up to 31 days); (3)
was not also eligible for Medicare; (4) did not receive IAFT
services during a lookback period between January 1, 2011
and January 1, 2018; and (5) was placed in an IAFT or TFC
home during the accrual period.

To extract a matched comparison group using propensity
score analysis, we first pre-screened the comparison sample
to remove potential comparison youth with characteristics
not observed in the IAFT treatment group (Bifulco, 2012;
Cook et al., 2008). As a result of this pre-screening, youth
were limited to those with disruptive behavior disorder (i.e.,
conduct disorder or oppositional defiant disorder) or atten-
tion deficit hyperactivity disorder (ADHD), and youth who
had contact with a community behavioral health agency. We
also removed youth with Tourette’s syndrome and youth eli-
gible for Medicaid due to Temporary Assistance for Needy
Families, blindness or disability, pregnancy, or refugee assis-
tance because no youth in IAFT had these characteristics.
This process identified a pool of 1190 youth: 128 receiv-
ing IAFT and 1162 receiving TFC. The following section
describes the approach we used to identify and balance the
treatment (IAFT) and comparison (TFC) groups.

Pre-treatment Balance Using Propensity Score Analysis

A propensity score model was developed using pre-treatment
variables (between January 1, 2018 and the date of IAFT/TFC
placement) that were a priori hypothesized to affect Medicaid
spending: individual characteristics (race, age, and gender);
ZIP code-level rural-urban characteristics (using Rural-Urban
Commuting Area codes pertaining to rural, micropolitan,
small town, and urban/suburban communities [U.S. Depart-
ment of Agriculture Economic Research Service, n.d.]); diag-
noses of a learning or intellectual-developmental disability or
a mental or behavioral health disorder (anxiety, depression,
suicide attempt or self-injury, Autism spectrum disorder,
bipolar disorder, disruptive behavior disorder, ADHD, adjust-
ment disorder, attachment disorder, psychosis, post-traumatic
stress disorder, or substance use disorder); prescribing of a
psychotropic drug (antipsychotics, stimulants, sedatives, anxi-
olytics, mood stabilizers, and antidepressants); and service
utilization (psychotherapy and psychiatry, diagnostic assess-
ment, crisis services, intensive in-home services, child and
adolescent day treatment, community health providers, level
IIT and IV residential placement, substance abuse treatment
services, PRTF, and other mental health services). Diagnosis,
prescription drugs, and services were measured as a count of
total claims prior to treatment initiation in order to capture the
presence and the magnitude of each variable.

For the first stage propensity model, using a SAS macro,
multiple stepwise procedures were run using a modified 7-to-
enter criterion (It > 0.99) with collinearity and separation diag-
nostics to test all possible two-way interactions and quadratic
terms for these predictors (Guo & Fraser, 2015; Rosenbaum
& Rubin, 1984). After all variations of this stepwise procedure
were run, the model with the highest pseudo-R? statistic that
was not collinear or separated (partially or completely) was
chosen as the final model. The matching procedure identified
128 comparison youth (total N=256). To examine balance
between the matched treatment and comparison groups, the
absolute standardized mean difference (ASMD) was calcu-
lated for each covariate. Covariates with standardized differ-
ences < 0.20 were considered adequately balanced.

Measures

The treatment variable was an indicator that a youth received
services through IAFT during the sample accrual period
(IAFT;=1) or not (IAFT,; = 0), the latter of which indicated
receipt of TFC services. Cost outcomes were generated from
Medicaid reimbursement data on the total cost, or amount
paid on fee-for-service (FFS) claims and amounts reim-
bursed through managed behavioral care organizations (i.e.,
encounters). We included FFS claims because although the
state provides behavioral health services through regional
carve-outs, some youth receive mental and behavioral health
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care through providers who are not behavioral health spe-
cialists, such as family physicians.

Expenditures were expressed in first quarter 2020 constant
dollars using the personal consumption expenditures index for
health care services (Aizcorbe et al., 2018; Federal Reserve
Bank of St. Louis, n.d.). Given the 26-month duration of the
study period, the adjustment had little effect on the results. For
each month in which a youth was enrolled in Medicaid, costs
were then summed at the member-month level to calculate
individual-level trends over time in behavioral health costs as
an average per member per month (PMPM). These trends were
centered on the month in which each youth first received ser-
vices through the program of their assignment, IAFT or TFC
(i.e., in this month, the time variable T ; was set to zero [i=indi-
vidual; c=centered]). Values for 7, ranged from — 18 to 25. A
period variable P,; identified months prior to initiation (P,; = 0)
and months after initiation (P,; = 1) to facilitate the DD analy-
sis (t=month). Preliminary analyses indicated no significant
differences in costs for physical health services, so they were
excluded from this analysis. Two models were estimated: one
that contained all behavioral health expenditures (i.e., including
embedded expenditures for TFC/IAFT) and a second model
that excluded the embedded costs for TFC/IAFT services.

Covariates in the second stage expenditure models
included individual characteristics such as race (White,
Black or African-American, American Indian or Alaska
Native, Asian or Pacific Islander), ethnicity (Hispanic),
gender (male/female) as coded by participants at the time
of Medicaid enrollment; age on January 1, 2018; and eli-
gibility for Medicaid due to foster care placement. Rural-
Urban Commuting Area (RUCA) codes were used to iden-
tify whether youth resided in a rural community, small
town, micropolitan area, or metropolitan area. There were
few missing values (for the rurality variable, n=3; for race,
n=>35) and complete case analysis was used in all models.
The pediatric comorbidity index was calculated as an indica-
tor of overall health status (Sun et al., 2021).

Difference-in-Differences (DD) Analysis

We estimated a longitudinal DD model combining (a) an
interrupted time series of months since treatment initiation
with (b) a comparison group design. The Bayesian Informa-
tion Criterion from models estimated with full maximum
likelihood was used to identify the best-fitting model, and
the reported models in Table 2 are based on restricted maxi-
mum likelihood. The DD was implemented as an interaction
between period P,; and treatment assignment JAFT; using the
following equation:

Other terms included in the models tested for fit include
interactions between P,;, JAFT;, and both T,; and Tfi. We
assumed that errors r,; and e; (a) were distributed normally
with mean zero variance ¢ and 7 respectively, and (b) were
compound symmetric. The estimated treatment effect is
bpp: the difference in costs between IAFT and TFC at the
time of treatment initiation (7; = 0). To summarize the pat-
terns in cost across the two conditions, in the context of
3-way interactions with a linear and quadratic time vari-
able, we graphed the predicted cost trends for each treatment
condition before and after initiation. The long-term trends
observed (i.e., 18-25 months before and after initiation)
supported our assumption that treatment differences would
explain the observed change in cost trajectory (commonly
known as the parallel trends assumption.) Further, we con-
ducted placebo regressions with hidden treatment transitions
in the 6 months prior to and after treatment initiation, in
addition to the actual treatment.

Results
Sample Description and Group Balance Diagnostics

Table 1 presents descriptive characteristics of the study
sample and model balance results. Propensity score match-
ing successfully reduced the differences between the IAFT
treatment and TFC comparison group. Although the match-
ing procedure reduced differences in two groups with vary-
ing levels of need for services, the IAFT group tended to
have a higher average number of claims for almost all diag-
noses, medications, and services, reflecting the generally
higher-need nature of this service population. After pro-
pensity score matching, we observed significant reductions
in the absolute standardized mean difference (ASMD) to
the <0.20 threshold in all but four covariates. The IAFT
treatment group had a higher average number of claims that
included a prescription for antipsychotics (ASMD =0.26)
and mood stabilizers (ASMD =0.25); more claims for ser-
vices provided by a community behavioral health agency
(ASMD =0.26); and more claims pertaining to a diagnosis
of suicide attempt/ideation (ASMD =0.22). The differences
in antipsychotics and mood stabilizers were nevertheless
reduced relative to the pre-balanced data. Groups were bal-
anced on demographic characteristics: the IAFT group was
34% Black, 50% female, and 22% resided in a micropolitan
geographic area.

Y, = by +byT. +byT> + bpP,; + by prIAFT, + by, PIAFT, + Xby + 1, + ¢ (1)
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Table 1 Descriptive characteristics of IAFT treatment group and balance with matched TFC comparison group
IAFT (n=128) TFC (n=128) ASMD
Child demographic N % N %
Sex (Female) 62 49.6 65 52.0 0.05
Race (Black) 42 33.6 48 38.4 0.13
Geographic area (Micropolitan) 27 21.6 28 22.4 0.00
Diagnosis/disorder (count of claims) Mean SD Mean SD ASMD
Attention-deficit/hyperactivity 274 49.7 22.0 56.7 0.08
Adjustment disorder 16.0 61.8 6.1 31.9 0.18
Anxiety or PTSD 51.1 110.2 343 89.5 0.14
Autism spectrum 2.5 14.8 0.1 1.2 0.16
Attachment 0.8 8.6 0.2 1.5 0.06
Bipolar 8.2 26.8 6.1 26.6 0.07
Disruptive behavior 344 732 28.0 64.1 0.11
Depression 14.4 39.4 10.3 31.3 0.10
Learning/intellectual disability 22 10.0 1.4 7.6 0.12
Suicide attempt/self-injury 4.0 14.2 1.6 4.2 0.22
Substance use 2.8 18.2 1.4 11.5 0.08
Attachment 0.8 8.6 0.2 1.5 0.06
Psychosis 14 5.0 0.9 4.9 0.09
Services
Day treatment 5.4 22.6 33 19.0 0.07
Community behavioral health 72.2 103.4 46.4 70.4 0.26
Crisis services 0.9 2.6 0.4 1.4 0.13
Diagnostic assessment 0.1 0.4 0.1 0.2 0.09
Intensive in-home services 153 27.7 10.7 224 0.20
Level III/IV residential 9.6 40.9 10.8 39.1 0.03
Psychiatric residential treatment facility 9.6 26.4 7.2 24.1 0.14
Prescriptions
Antipsychotic 4.7 5.5 35 4.4 0.26
ADHD 4.7 6.1 39 4.8 0.13
Anxiety 0.2 0.9 0.1 0.7 0.09
Antidepressant 4.2 5.2 34 5.7 0.13
Mood stabilizer 2.7 5.0 1.8 3.6 0.25
Amphetamine 22 5.0 1.7 4.3 0.06
Methylphenidate 1.6 4.4 1.3 35 0.08

ASMD Absolute standardized mean difference, JAFT Intensive alternative family treatment, 7FC Therapeutic foster care

Table 2 Results of models
estimating medicaid per
member per month expenditures
on behavioral health services

Model 1: IAFT/TEC costs included

Model 2: IAFT/TEC costs not included

Est. SE t p Est. SE t p

Intercept 6792.32 97893 694 <0001 648547 103625 626 <0.001
Month 18324 14679 125 0212  193.63 14985 129 0.196
Month squared -930 1023 —12.01 0363 —872 1044 —0.83 0404
Treatment group (IAFT) 155849 708.74 220  0.029 156691 73493 2.3  0.034
Before/after treatment ~ —1585.67 487.69 —3.25  0.001 —3827.60 497.81 —7.69 <0.001

Before/after treatment* 2075.88 676.55 3.07 0.002
group (IAFT)

—1255.56 690.60 —1.82  0.069

Models control for child demographic characteristics, geographic area, pediatric comorbidity index
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Although TAFT and TFC do not have an established cut
point for the length of time (days) in care to constitute ser-
vice completion or dropout, another important descriptive
difference between the two groups was the service utilization
length of time. The median length of stay for the IAFT group
was 241 days compared to a median of 173 days for the TFC
group. Only 4% of the IAFT group had a length of stay of
less than 30 days, compared to 10% of the TFC group. IAFT
youth tended to stay in treatment for a longer period of time
relative to TFC youth.

Cost Analysis

Figures 1 and 2 show the longitudinal growth curves gen-
erated from the DD models and are useful for interpreting
the model estimates presented in Table 2. Fit statistics
for the embedded cost model supported the specification
of the 3-way interaction and all marginal interactions of
period, time or time-squared, and treatment. The trends
over time showed that costs for youth placed in TFC
increased, but did so at a decreasing rate prior to initiation.
Costs for youth placed in IAFT also increased over time,
but at an increasing rate prior to initiation, indicating that
even after propensity score matching, children placed in
IAFT used more services prior to initiation. On average,
predicted costs were $1558 higher for youth in IAFT prior
to initiating (bp; p <.05). After initiation, costs for youth
placed with IAFT initially increased by $2076 (b4pr;
p <.05). However, costs in this group rapidly declined,
while costs for youth placed with TFC leveled off. Reflect-
ing the difference between IAFT and TFC in the change
in PMPM in the post-treatment period, the coefficient for
the 3-way interaction of time, period, and treatment was
—$468 (p <.05).
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Fig.1 Visualization of final model depicting cost curves in the
months before and after treatment initiation including TFC and IAFT
expenditures
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Fig.2 Visualization of final model depicting cost curves in the
months before and after treatment initiation excluding TFC and IAFT
expenditures

In the second model presented in Table 2 and visually
represented in Fig. 2, the costs of TFC/IAFT were excluded
to demonstrate the trend in costs external to these pro-
grams. Comparing the post-treatment initiation side of the
time trends for both Figures indicates the marginal dif-
ference in total costs attributed to IAFT/TFC relative to
other services. As expected, the predicted trends prior to
treatment initiation were identical comparing Figs. 1 and
2. In Model 2, the average costs for both groups fell upon
program initiation, with youth placed in TFC showing a
drop of $3828 (bp; p <.05). Although the predicted costs
for youth placed in IAFT dropped by this amount plus an
additional $1256 (b)), this increment was not statistically
significant. As shown by the overlapping post-treatment
curves in Fig. 2, the differences between the two groups in
costs observed prior to treatment were largely eliminated
after treatment initiation.

In both models, the long-term predicted trends observed
before and after treatment initiation support the parallel
trends assumption. Although the predicted trends were not
exactly parallel prior to initiation, the trends for IAFT are
both substantially altered (with a shift and change in slope or
a shift and change in convexity) whereas there is primarily
a vertical shift and otherwise undisturbed trend for the TFC
group. The placebo regressions lend additional support that
the observed effect did not reflect a hidden treatment; the
only placebo effect observed was at + 1 month after initia-
tion, and only in the embedded cost model.

Ancillary analyses included a bivariate comparison of the
most utilized services and the average cost per member for
these services. There was no significant difference between
youth who entered TFC and IAFT in the average cost for
these services. However, youth in IAFT were more likely to
receive psychiatric hospitalization (73% versus 55%, X2 =
8.21, p=.004) and less likely to receive outpatient psycho-
therapy (77% versus 89%, Xz =7.03, p=.008).
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Discussion

The purpose of this study was to compare the behavioral
health care costs to a state Medicaid program for standard
and enhanced therapeutic foster care. To our knowledge, this
is the first analysis of Medicaid costs for TFC, an estab-
lished evidence-based treatment for serious mental health
concerns, and the first study to compare costs of standard
TFC with an enhanced TFC program called IAFT. Using a
propensity-matched sample of 256 youth who entered TFC
or IAFT for the first time during an 18-month period, the
results of this cost analysis yield three policy-relevant find-
ings with major implications for financing community-based
children’s mental health treatment.

First, youth who enter TFC services showed rapidly
increasing Medicaid costs prior to treatment initiation. Fig-
ures 1 and 2, the predicted cost curve begins approximately
20 months prior to service initiation and shows a large gap
between children placed with TFC and those placed with
IAFT. In the month prior to service initiation, the aver-
age predicted costs to Medicaid increased to over $6000 in
monthly costs per child. A study using national data from
2009 to 2011 reported $2000 in average annual expenditures
for treating mental health disorders, confirming that children
who enter TFC/IAFT services are a very expensive and high
utilization group (Davis, 2014).

Second, although evidence of effectiveness for improve-
ments in child functioning and quality-of-life should guide
the selection and dissemination of interventions, our find-
ings indicate that in addition to evidence that TFC/IAFT
improves child outcomes, TFC/TAFT services also control
health care system costs. The rising costs of care for youth
who enter TFC and TAFT stop increasing at treatment ini-
tiation and decline in subsequent months. Comparing IAFT
to TFC youth, the decline in monthly spending is offset
by IAFT’s higher reimbursement cost. However, within 5
months of placement in [AFT, average monthly costs of care
fell below levels observed immediately prior to treatment,
and by 20 months after treatment average monthly costs of
care were reduced by about $2000 per month among youth
in TFC and $4000 in youth placed in TAFT.

Third, when costs of TFC and IAFT were removed from
the cost analysis (Model 2, Fig. 2), there were little sub-
stantive differences in the estimated cost curves for the two
groups in the post-treatment period. This finding indicates
that, after treatment, TFC and IAFT have similar expected
costs and overall service utilization outside of the TFC/
IAFT program, despite the fact that TFC and IAFT serve
groups with differing levels of need and prior service use.
IAFT is reimbursed at a higher rate than standard TFC to
reflect the higher intensity of the service, greater training

requirements for the treatment parent, and the greater need
of the youth referred to IAFT. Because the external costs
for the two groups are equal when TFC/IAFT program
costs are removed, the current reimbursement differences
may appropriately reflect the differences in need and ser-
vice intensity.

Taken together, these findings support the expansion of
TFC and IAFT services as well as the reimbursement dif-
ferential for higher intensity services. One critical barrier to
expansion is the difficulty of recruiting and retaining high-
quality TFC/IAFT providers (Seibert et al., 2018). Future
research should examine whether financial incentives (i.e.,
higher reimbursement, value-based payments) can attract
and retain treatment parents and encourage provider agen-
cies to offer these services. A cost-benefit analysis incorpo-
rating the substantial costs to families and caregivers (e.g.,
time and travel) would also help bring to light the poten-
tial net savings resulting from diverting children with high
behavioral health needs away from restrictive settings.

Limitations

The results of this study should be considered in light of
several limitations. First, this is a statewide study of children
enrolled in the Medicaid program in North Carolina. Find-
ings may not be generalizable to private insurance systems or
to other state Medicaid programs. Further, findings present
averages across the entire state. There is likely heterogene-
ity in access and quality of services across different regions
of the state. Although we used a doubly robust approach to
estimation (i.e., combining PSM with conditional DD mod-
els), youth receiving IAFT consistently exhibited a higher
level of need than youth receiving TFC. This difference
is captured in the empirical models by the higher average
monthly costs of IAFT youth prior to treatment initiation
and their commensurate higher reimbursement costs. DD
requires an assumption of parallel trends (i.e., that the selec-
tion effect observed prior to treatment would remain at the
same level in the absence of treatment), which in this case
is an untestable counterfactual condition. This limitation
could be overcome in future research by using a randomized
design. Further, the current study only examines costs in
the form of Medicaid expenditures, meaning our analysis
potentially did not capture the full range of costs impacted
by TFC and IAFT care. Future studies should examine the
additional costs that accrue to youth, families, providers,
and other service providers not captured in Medicaid costs
to better understand the financial impact of TFC and IAFT
for families and the health care systems that serve them.

@ Springer
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Conclusion

TFC and IAFT provide community-based care for children
and youth with high behavioral health needs. Findings from
this analysis of Medicaid expenditures indicate that both
TFC and IAFT programs control costs of care among chil-
dren with high need and behavioral health service utiliza-
tion. By providing a higher intensity and higher reimburse-
ment service, such as IAFT, systems of care can differentiate
and tailor services based on need while promoting economic
efficiency. Future work is needed to appropriately incentiv-
ize providers and develop community-based services with
even greater precision to meet the needs of children and
families.
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