
Behavioral Health Services Following Implementation
of Screening in Massachusetts Medicaid Children

WHAT’S KNOWN ON THIS SUBJECT: Behavioral health (BH)
screening is known to increase identification of children with BH
issues, but in small-scale studies, rates of follow-up after
screening have been reported to be low.

WHAT THIS STUDY ADDS: This study examines the relationship
between BH screening and the receipt of BH services in
Massachusetts Medicaid children. Nearly 60% of children
identified with BH problems received BH services, but only 30% of
newly identified children received BH services.

abstract
OBJECTIVES: To determine the relationship of child behavioral health
(BH) screening results to receipt of BH services in Massachusetts Med-
icaid (MassHealth) children.

METHODS: After a court decision, Massachusetts primary care providers
were mandated to conduct BH screening at well-child visits and use a
Current Procedural Terminology code along with a modifier indicating
whether a BH need was identified. Using MassHealth claims data, a
cohort of continuously enrolled (July 2007–June 2010) children was
constructed. The salient visit (first use of the modifier, screening
code, or claim in fiscal year 2009) was considered a reference point
to examine BH history and postscreening BH services. Bivariate and
multivariate logistic regression analyses were performed to determine
predictors of postscreening BH services.

RESULTS: Of 261 160 children in the cohort, 45% (118 464) were
screened and 37% had modifiers. Fifty-seven percent of children
screening positive received postscreening BH services compared
with 22% of children screening negative. However, only 30% of newly
identified children received BH services. The strongest predictors of
postscreening BH services for children without a BH history were being
in foster care (odds ratio, 10.38; 95% confidence interval, 9.22–11.68)
and having a positive modifier (odds ratio, 3.79; 95% confidence
interval, 3.53–4.06).

CONCLUSIONS: Previous BH history, a positive modifier, and foster care
predicted postscreening BH services. Only one-third of newly identified
children received services. Thus although screening is associated with
an increase in BH recognition, it may be insufficient to improve care.
Additional strategies may be needed to enhance engagement in BH
services. Pediatrics 2014;134:737–746
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Today, 1 in 5 children suffer from be-
havioral health (BH) problems but
fewer than 30%receive treatment.1,2 BH
screening in primary care is recom-
mended as a way to identify children
with BH issues and facilitate their entry
into BH treatment.3,4 However, although
screening has improved identification,5

thus far there has been little evidence
to suggest that it leads to adequate BH
treatment of newly identified issues.6

In 2008, Massachusetts implemented
one of the largest enhanced children’s
mental health programs in the nation,
the Children’s Behavioral Health Ini-
tiative (CBHI), resulting from a court-
ordered remedy for the class action
suit, Rosie D versus Patrick.7 Part of
the initiative mandated providers to
conduct BH screening at well-child
visits for all children # 21 years of
age who were covered by Medicaid
health insurance (MassHealth). Pro-
viders could choose from an approved
list of 8 validated screening tools (Sup-
plemental Table 5).8 Screening was re-
imbursed and billed by using the
Current Procedural Terminology (CPT)
code 96110.9 In July of 2008, providers
were also required to use a modifier
along with the 96110 code to indicate
whether a child had a BH issue identi-
fied at the screening visit although
these codes were not required for re-
imbursement until 2011.9

Previousstudiesofpostscreeningservice
utilization have been limited often relying
on small samples.10–12 Of the 2 articles
written to date about data from CBHI, the
one that explored outcomes revealed
that referrals for BH services statewide
in Massachusetts increased after the
CBHI program was implemented13 but
was cross-sectional in design and could
not follow individual children to de-
termine whether they received services.
An earlier article by our group on CBHI
used multiple years of data but fo-
cused on individual background fea-
tures rather than outcomes.14

To date, little is known about whether
childrenwho receive screening go on to
obtain specialty BH services or what
predicts receipt of services. To address
this research gap, the current study
sought to determine whether screened
children, particularly those “newly iden-
tified” as having BH issues, received BH
services after their screening visits.
Secondarily, we sought to identify pre-
dictors of BH service receipt among
screened children.

METHODS

Data were extracted from the Medicaid
State Information System and covered
state fiscal years (SFYs) 2008 to 2010
(July 2007–June 2010). The data set
included eligibility, all encounter (man-
aged care) and claims (fee-for-service)
for physical and BH services, and phar-
macy files for all children enrolled in
both managed care organizations and
fee-for-service arrangements. In Mas-
sachusetts, themajority of children are
enrolled in 1 of 5 integrated managed
care organizations, where physical and
BH care are managed, or in the Pri-
mary Care Clinician program where BH
is managed and physical care remains
fee-for-service. Approximately 11% of
children are in fee-for-service for both
BH and physical care. Children with se-
vere psychiatric disorders and those in
foster care were included in the data
set. However, BH services provided
by non-MassHealth providers (school
counselors, Department ofMental Health
and Department of Children and Fami-
lies staff) were not included because
these services are not billed. The data
were deidentified by MassHealth before
delivery and unique study IDs provided.
Before primary data analysis, we con-
ducted descriptive quality assurance
analyses. No significant irregularities in
rates of demographic characteristics
over time were found, giving us confi-
dence in the quality of the data. This
study was approved by the Cambridge

Health Alliance Institutional ReviewBoard
in 2011.

Sample

For the derivation of the sample, see
Fig 1. The initial sample was con-
structed by using SFY’09 data (1 year
after the modifier scheme was man-
dated by MassHealth). There were 544
883 children with any enrollment in
SFY’09 who were, 16 years of age. To
insure continuous enrollment and our
ability to capture all BH service utili-
zation, we identified children with 300
or more days of eligibility in SFY’09.
This process excluded 154 500 (28%) of
children. Excluded children were sig-
nificantly younger, more likely to be in
foster care, and more likely to be of
unknown race/ethnicity than those with
$300 days of enrollment (P , .0001).
Screens were identified by presence of
a 96110 CPT code. Screens with a modi-
fier of U1, 3, or 5 (no BH issue identified)
were termed negative modifier or neg-
ative screens. Screens with a modifier of
U2, 4, or 6 (BH issue identified) were
termed positive modifier or positive
screen for the purposes of this study.
The modifier numbers signified the
provider type: physician (1, 2); nurse
practitioner (3, 4); and physician as-
sistant (5, 6).

The resulting 390 383 eligible children
(the characteristics of this population
are described elsewhere14) were then
categorized into 6 groups (Fig 1) based
on their service use and BH screening
in SFY’09: (1) at least 1 BH screen with
a “negative” modifier but no positive
modifier; (2) at least 1 BH screen with
a “positive” modifier; (3) at least 1 BH
screen but without any modifiers; (4)
children with well-child care but no
claim for a BH screen; (5) children with
neither well-child visits nor BH screen
claims; and (6) children with eligibility
but no claims or encounters. Given the
nature of the data, we cannot de-
termine whether a screen without
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a modifier was positive or negative or
why the modifier was missing. How-
ever, in a previous study that exam-
ined characteristics of children based
on modifiers, we found that children
with negative modifiers closely re-
sembled those without modifiers.14

An index or “salient” screening visit
date was assigned to children/youth
based on the date of the first negative
modifier (for those without positive
modifiers, group 1), the first positive
modifier (for group 2), and the first use
of 96110 for thosewithout anymodifiers
(group 3). For groups without visits in-
cluding a screening claim, the first well-
child visit (group 4) or the first claim/
encounter (group 5) were used as the
salient visits. We excluded group 6 (no

claims or encounters in SFY’09) from
further study since they had no “salient
visit” from which to examine past utili-
zation.

To examine services before and after
the salient visit, we further limited our
sample to children with at least 300
days of eligibility in each of FY’08, FY’09
and FY’10 (July 2007–June 2010). This
excluded 94 330 children (27%) who
were more likely to be girls, ,5 years
old, and of unknown race than those
with 300 or more days of eligibility
(P, .0001) in all 3 years. This created
a group (261 160) with near-continuous
enrollment and a range of 301 to 729
days of coverage before and after
the salient visit. Approximately 22%
to 27% of children were lost from

each group defined above in this
process.

Variables

The dependent variable of interest
(postscreening specialty BH services)
comprised the 4 categories shown in
Table 2. These include the following:
a psychopharmacology visit defined as
a claim for psychopharmacology oc-
curring; a psychiatric visit defined as
the presence of any claim/encounter
with CPT codes used by psychiatrists,
psychologists, and socialworkers (90801–
90899); and a health or behavioral as-
sessment defined as visits with CPT
codes (96100–96103, 96105, 96111,
96115–96120, 96125, 96150–96155)
and nonphysician mental health visits
defined as other BH professional codes
(Healthcare Common Procedural Codes
[HCPC H] codes). In addition, the new
HCPC codes introduced in Massachusetts
to track remedy services for the CBHI
(S9484 and S9485, crisis intervention;
and T1027, T1017, and T2022, family
counseling and casemanagement) were
included. We examined visits occurring
at any time after the salient visit and
within 90 days of the salient visit.

Psychopharmacology agents were de-
fined by using the HMO Research Net-
work15 and the Mental Health Research
Network16 categories for medications
based on National Drug Codes. This in-
cluded attention deficit disorder-other
(nonstimulant medications), antide-
pressants, antianxiety-other (non-
benzodiazepines), anticonvulsants,
antipsychotic first generation, antipsy-
chotic second generation, benzodi-
azepines, COMBO (all combination
psychotropic medications), hypnotic-
other (eg, zolpidem), lithium, and stimu-
lants (a full list of study medications is
available upon request). Drugs with pos-
sible dual use were excluded, including
the following: antidepressants used
primarily for migraines and enuresis
in children (imipramine, amitriptyline),

FIGURE 1
Derivation of the sample. aBH screen measured by presence of CPT code 96110.
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antidepressants used for sleep (doxepin,
trazadone) when no other psychiatric
medication was being used and there
was no BH International Classification
of Diseases, Ninth Revision, Clinical
Modification (ICD-9-CM) code, and anti-
convulsants unless accompanied by any
BH ICD-9-CM code. For example, if a pa-
tient had a bipolar diagnosis on any
previous visit and also used an anti-
convulsant, they were included as using
psychopharmacology. Medication cod-
ing was done by algorithm and by data
analysts who were naïve as to screen-
ing and treatment coding.

The independent variables of interest
included race/ethnicity (white, African
American, Asian, Hispanic, Native Amer-
ican, mixed race, and unknown), urban/
rural residencebasedon ZIP code coding
from the Rural-Urban Commuting Area
Codes,17 foster care, age (as categorical
variables:,5, 5–7, 8–10, 11–13, 14–16),
and gender.

Past BH history was defined similarly to
BH services with 1 addition: the pres-
ence of any claim with a BH diagnosis
(ICD-9-CM codes 290–319 on any claim)
was also included in the definition.

Analysis

Descriptive statistics for demographic
and clinical characteristics were gener-
ated for each of the 6 groups of children
by using SAS 9.3 (SAS Institute, Inc, Cary,
NC).18 As the cohort was developed,
sensitivity analyses were conducted to
compare the sample to those children
who did not meet eligibility criteria by
using x2 statistics. Intergroup differ-
ences were also assessed by using x2

statistics and a type 1 error of 0.01.

Multivariate logistic regression was
used to determine predictors of future
BH treatment of all children. Given the
large numberof childrenwith unknown
race/ethnicity, a problem common to
Medicaid claims data studies,19,20 we
imputed race data for our final models
by using SAS PROCMI and all available

independent and dependent variables.
To verify our analyses, we compared
results to regression models by using
race data without imputation and found
similar results. Tests for interaction of
variables (BH screen, past BH history,
and well-child care) were also con-
ducted. To examine predictors of future
BH treatment, models were first fit for
all children. In an exploratory, univariate
model, BH history was found to be the
strongest predictor of future treatment
(odds ratio, 9.58; P, .001). We therefore
assessed the interaction between key
variables: BH screen modifier (positive,
negative, unknown), past BH history
(present or absent), and well-child visit
(present or absent) in a fully saturated
model. All BH history interaction terms
were found to be significant (P , .001).
Therefore, to enhance the interpretability
of results, stratified multivariate logistic
regression models were fitted: one for
children with a BH history and one for
those without a BH history.

RESULTS

Sample Characteristics

There were 261 160 children with at
least 300 days of enrollment in each of
FY’08, FY’09, and FY’10 (see Table 1 for
characteristics). Approximately half
(45%) of all children in the sample
were screened (n = 118 464). Ap-
proximately 19% (n = 22 714) did not
have a modifier code. Of the 95 750
patients with modifier codes, 14.7%
screened positive. Approximately 29%
of all children had well-child visits
without screens, and another 29% did
not have well-child visits or screens
during the index year.

Postscreening Services

Table 2 explores the differences among
groups for postscreening specialty BH
services. Approximately 27% of all chil-
dren received some form of BH service
after screening, and 98% of them
received their services within 90 days

after their salient visit. Children with
positive modifiers were significantly
more likely to receive subsequent BH
services than any other group. The
leading forms of services (20%) were
for “psychiatry visits” (psychiatric
evaluation and/or therapeutic proce-
dures by licensed mental health pro-
fessionals). The most common treatment
types within these services were psy-
chotherapy (90806) and initial evaluation
(90801). Among childrenwho received BH
services, 65% had claims for psycho-
therapy only, 26% received a combination
of psychopharmacology and psychother-
apy, and 9% only had claims for psycho-
pharmacology.

For each of the 5 screening groups,
Table 3 reveals postscreening BH
services for children with and without
a BH history. For all BH services except
psychopharmacology, children with past
BH history and a positive modifier were
the most likely to receive BH services.
Children without BH history who either
had negativemodifiers or were screened
without modifiers were the least likely to
receive services. Children with a BH history
but without well-child care or screening
were significantly more likely to have
claims for psychopharmacology than any
other group.

Predictors of Obtaining Services

In our final models (Table 4), predictors
of specialty BH services after the sa-
lient visit at any time andwithin 90 days
were examined for all children and
stratified by BH history. The second
strongest predictor of services (re-
gardless of BH history or time frame) is
having a positive screening modifier,
with only foster care eligibility a uni-
formly stronger predictor. For children
without a BH history, only being in foster
care was a stronger predictor of re-
ceiving future services. Among children
with a BH history, in addition to foster
care eligibility, older age ($8 years)
was a slightly stronger predictor of
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receiving services than having a posi-
tivemodifier. Additionally,minority children
(particularly Asians) were less likely to
receive BH services than children of white
race.

DISCUSSION

In this study, 45% of MassHealth chil-
dren received BH screening, and 56% of
those with positive modifiers received
some BH services after their screening
visit. Both rates represent the higher
range of what has been reported
elsewhere.21–24 Regardless of past BH
history, a positive modifier increased
the chance of receiving BH services
from 10% to 30%. Only being in foster
care (∼2% of the sample) was a con-
sistently stronger predictor of re-
ceiving BH services.

The finding that BH history predicted
receipt of BH services comes as no
surprise. Previous research has dem-
onstrated that children with positive
modifiers are likely to have a history of
BH services14 and that retrospective BH
service use predicts future service
use.25 In Massachusetts, providers were
mandated to screen all children re-
gardless of their history. For children
with existing BH histories (for whom
screening is presumably not needed),
a positive screenmay prompt a clinician
to reevaluate symptoms and treatment
recommendations.

For newly identified children, a positive
screen predicted the receipt of spe-
cialty BH services. Although this is an
importantfinding, it isalso important to
note that a substantial portion of these
children (over 70%) still failed to re-
ceive BH services after screening. This
is of concern because the positive pre-
dictive value of BH screens is ∼55%24

(the positive predictive value of the
positive modifier is unfortunately un-
known) and Massachusetts represents
an environment with ample specialty
supply. Thus the gains in specialty ser-
vice use seen in this study are modestTA
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and suggest that screening alone may
be insufficient to improve care. It is
likely that additional services linking
primary care to specialty care may be
necessary to fully support entry into
BH care.

Even without referral to specialty
mental health, it is possible that many
newly identified children had their BH
needs met in primary care (eg, for
attention-deficit/hyperactivity disorder
treatment) as recommended by the
American Academy of Pediatrics.26 To
test this theory, we examined children
with positive modifiers (but no billed
BH services) to see if they had sub-
sequent pediatric visits with associ-
ated BH diagnoses. In Massachusetts,
primary care providers can use BH ICD-
9 codes but not psychiatric CPT codes
for billing. We found that an additional
394 children with a BH history and 207
children without a BH history obtained
at least 1 other pediatric visit with a BH
diagnosis within 180 days of their
screening visits. If these were included
as BH service, it would raise the rate
of newly identified children receiving
BH service after screening modestly
from 30% to 34%, still leaving a ma-
jority of positively screened children
without evidence of BH services.
However, given the use of claims data,
it is impossible to determine whether
BH services were delivered at these
visits.

The othermajor predictor of services in
this study was being in foster care re-
gardlessofBHhistory.Childrenin foster
care have been found to be at higher
risk for BH issues than other children
insured by Medicaid.27–32 Both their
reasons for placement (eg abuse) as
well as the transitions experienced
while in foster care, contribute to their
risk for BH issues.33,34 Additionally, the
fact that they are more likely to receive
specialty care is probably a function of
the case management and outreach
they receive as part of the foster care

system. Other studies have noted that
the child welfare system facilitates
entry into BH treatment which was
demonstrated here as well.33

Consistent with other studies, male
genderand olderagewere predictive of
future services.14,33,35–37 We also found
that minority children (Hispanic, Afri-
can American, and Asian) were signif-
icantly less likely to receive services
after their salient visit when compared
with white children despite the in-
troduction ofmandatory screening. This
was particularly true for the Asian
population. According to a recent In-
stitute of Medicine Report, minority
youth are less likely to receive BH ser-
vices when compared with their non-
minority counterparts.38 Disparities
persist in BH treatment despite known
high risk status39 even in children in-
volved with the child welfare system.40

Future work is needed to better un-
derstand how mandated screening can
improve engagement in BH treatment of
minorities.

Lastly, it should be noted that BH services
received by newly identified children
weremore likely to be for psychotherapy
than for psychopharmacology suggest-
ingthatpsychopharmacologywasnot the
first treatment choice for these children.
In contrast, children without well-child
visits or screens were most likely to
have claims for psychopharmacology
perhaps because they had more severe
psychiatric illness requiring medication
but less connection to well-child care
where screening occurs.41

Limitations

This study was conducted by using data
from the first years of implementation
of BH screening mandate. The per-
centage of well-child visits in which
screening occurred continued to climb
over subsequent years of the program,
exceeding 67% by the end of 2011 (over
75% for 3- to 17-year-olds). It is possible
that our results would change asTA
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screening rates increased and as
MassHealth improved access to BH
services; however, we were unable to
examine this trendgiven the limited time
period covered by the data set. To date,
there is no other state that has tracked
this information for comparison, but in
a previous study of a Massachusetts
pediatric practice, screening rates pla-
teaued at ∼70% to 80% after 4 years of
screening.42 Some providers may not
screen or bill for screening due to fears
about insurance billing families, patient
low literacy, unavailable translations,
developmental delay,43 or missed well-
child visits.

Other limitations of our study include
the fact that information was unavail-
ableonavarietyof important influential
demographic variables such as lan-
guage of care or other social determi-
nants of health.44 MassHealth children
are likely different than commercially
insured children. Moreover, the amount
of “unknown” race data limits our ability
to fully understand the contribution of
race to our outcomes. The psychophar-
macology information was limited to
claims filled and did not represent pre-
scriptions written. Also, because mental
health services delivered in schools
were not included in the data, we may
have underestimated the amount of BH
services received.

We recognize that some children lack-
ing a BH screening CPT code may have
been screened without documentation
and that screens without modifiers
(due to provider oversight or incon-
clusive results) could have been either
positive or negative. Finally, by creating
a sample that eliminated children who
did not meet criteria, we may have in-
troduced bias into the study even
though attrition was similar across
groups.

CONCLUSIONS

For children newly identified by BH
screens, being in foster careandhavingTA
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a positive modifier at a screening visit
are strong predictors of receiving
postscreening specialty BH services.
Yet, many newly identified children do
not receive services and racial/ethnic
disparities persist. Thus although

positive screening is strongly associ-
ated with increased service use, addi-
tional strategies may be necessary to
achieve the goal of connecting all chil-
dren with mental health problems to
needed services.
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THE MORE BITS THE BETTER?: My brother-in-law is an audiophile. He plays sev-
eral instruments, writes his own music, and has his own recording studio. If we
go to a concert together, he hears things I do not – such as how well the band
members are in sync with each other, and both very high and low frequency
sounds. When I asked him about high resolution audio, however, I was a bit
surprised by his apparent lack of interest.
As reported in TheWall Street Journal (Digits: July 21, 2014), high resolution audio
has only recently been defined. Broadly, the term refers to very high quality digital
music – higher than the quality heard on CD. Music is converted to digital form by
digitally sampling an original audio source. The more times the music is sampled
each second (expressed in hertz), the higher the fidelity to the original sound. The
sample is then converted to binary digits (expressed as bits). Again, the greater
the number of bits, the greater the fidelity of the digital music to the original
source. High-resolution audio typically refers to a standard of 96 kilohertz at 24
bits or higher. In contrast, CDs have a sample rate of 44.1 kilohertz at 16 bits.
While engineers and music lovers all agree that high resolution audio is more
faithful to the original sound, a key issue is whether the average listener can tell
the difference. Most can probably hear the difference between high resolution
audio files played on a good music player and the highly compressed MP3 files
played on an MP3 player. Fewer will be able to separate the difference between
high definition audio and CD-quality music.
True purists, like my brother-in-law, say nothing compares to the warmth and
richness of the vinyl recording. There is also the problem of downloading the
songs. As high resolution audio files contain a great deal of information, they
can be quite large and take a longer time to download than MP3 files. While I
love the concept of high-quality digital music, I think that – at least for the time
being, and particularly given my often slow internet connection living in rural
Vermont – I am with my brother-in-law on this issue.
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