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Ten-year Trends in Treatment Services for Children with
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Closing the gap between evidence-based clinical practices and their inclusion in routine
practice continues to be a major goal of health policy reforms. The rift is especially large for
children with psychiatric disorders. This paper presents data on ten-year trends in:(1) the
prevalence of attention deficit hyperactivity disorder (ADHD);(2) rates of comorbidities
among children with ADHD; and (3) treatment of ADHD by modality (i.e., medication,
psychotherapy, combined) among Medicaid recipients, ages 3-17 years. These data are part
of a recent Institutional Review Board-approved Rutgers University analysis of ten years of
Medicaid claims data included in a new National Academies of Sciences, Engineering, and
Medicine report, Mental Disorders and Disabilities Among Low-Income Children While
there are limitations to claims data, analyses revealed that during the decade from 2001—
2010, the proportion of low-income children diagnosed with ADHD rose by 83%. Rates of
comorbidity in those diagnosed with ADHD were high (43.3% in 2010), an increase of 13%
over the study period. Importantly, more children received treatments that appeared to
conform to clinical practice standards over the decade, including a 74% increase in
combined treatment (both medication and psychotherapy. Rates of treatment reported here
are substantially higher than in other recent reports.

Corresponding author: Kimberly Eaton Hoagwood, Ph.D., Department of Child and Adolescent Psychiatry, New York University,
One Park Avenue, 7th floor, New York, NY 10016. Cell: (240) 401-4289, Kimberly.Hoagwood@nyumc.org.
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Health policies such as those recommended in the Institute of Medicine report? should be
guided by existing research evidence and clinical practice guidelines. ADHD is both a
common disorder34 and a condition for which evidence-based treatments and clinical
practice guidelines exist. Many children with ADHD receive no treatment,® and untreated
ADHD is associated with adverse consequences that may endure into adulthood.® The
quality of care in usual practice does not match practice standards.’-8:9 Since the 1999
publication of the landmark Multimodal Treatment Study,1° studies of trends in medication
treatment have proliferated,11:12.13.14.15.16 g|though studies of rates of behavior treatment
remain limited. A range of evidence-based treatments, including psychotherapy, medication,
and their combination, have emerged as the treatments of choice because they reduce
impairment, improve developmental trajectories, and improve long-term

outcomes.b 17:18.19.20 Extengive studies of behavioral therapy have demonstrated its
efficacy.21:22 However, prior studies using Medicaid claims data did not report non-
medication therapies for ADHD - despite the call in most clinical practice guidelines for a
combination of medication and behavioral interventions.2324

This paper presents 10-year trend analyses from Medicaid claims data to describe changes
over time in medication, psychotherapy, and combined treatment services. It does not claim
to make statements about the quality of those treatment services.

We used Medicaid service encounter and pharmacy claims data (2001-2010) from a sample
of 20 states using the Medicaid Analytic eXtract database (MAX); this sample was selected
for inclusion because prior research found that it provided relatively complete diagnosis and
treatment details for managed care, as well as fee-for-service enrollees.?>26 The MAX data
include diagnoses, medication prescriptions, and claims for any type of psychotherapy (i.e.,
individual, group, or family) for children ages 3—-17 years, who had 11 months of Medicaid

eligibility within the year.

The category “any mental health diagnosis” includes all enrollees meeting the diagnostic
criterion for one or more of the following: ADHD, Conduct disorder, Emotional
disturbances, Oppositional defiant disorder, Depression, Bipolar disorders, Anxiety
disorders, Autism spectrum disorders, Intellectual disorders, or Learning disorders (see
Technical Appendix). The prevalence estimate for ADHD was determined by dividing the
number of children with ADHD diagnoses by the number of all Medicaid enrollees meeting
age/eligibility criteria for each year. The denominator was the total number of all eligible
Medicaid enrollees for each year. The numerator was the number of children with the
diagnosis (two visit were required for a diagnosis of ADHD). For comorbidity estimates,
beneficiaries with ADHD diagnoses were sub-classified into those with and without other
mental health conditions.2” The presence of comorbid conditions was established using the
claim count criterion among those children meeting our definition for an ADHD diagnosis.
ADHD medication use was classified based on presence of one or more prescription drug
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claims with National Drug Codes for a medication on the list of medications (see Technical
Appendix). Receipt of psychotherapy was classified based on the presence of one or more
outpatient claims with a Current Procedural Terminology (CPT) code for psychotherapy,
using the list of codes (see Technical Appendix). Diagnostic and treatment status was
determined separately for each calendar year to facilitate trend analysis over the study
decade; thus, the analyses did not examine persistence or change in individual children.

All results, including Medicaid eligibility, diagnoses, medication receipt and the use of
psychotherapy, are presented by calendar year. While this approach precludes analysis of
change within children, it supports the cross-sectional analysis of year-over-year trends in
diagnosis and treatment services.

Limitations

Results

Absolute rates of treatment may be underestimated because only children who were
continuously enrolled in Medicaid were included and receipt of services in other child-
serving agencies (education, foster care, juvenile justice) may not have been captured.
Continuous treatment rates for ADHD, however, may be overestimated by the requirement
for 11-month eligibility and the requirement for at least two claims to be considered in the
sample. Conclusions about the appropriateness or quality of treatment cannot be made
because procedure codes in claims data do not specify evidence-based psychotherapies nor
provide evidence of the guality of medication use. These data represent 20 states, and may
not generalize to all Medicaid children, although states were chosen for inclusion based on
published work indicating comprehensive diagnostic and treatment data.?>2% These claims
data reflect services that were billed and paid; while they represent almost all of the
medications, they likely represent a smaller proportion of the psychotherapy services,
because some services (foster care, residential, school) are not routinely billed through
Medicaid. These reflect Medicaid-paid services, not the range of actual services provided.
Diagnostic issues for ADHD are complex; claims data provide diagnoses based merely on
clinician report.

The proportion of all Medicaid enrollees with a diagnosis of any of the mental disorders
increased by 40.5% on a relative basis (from 7.9 to 11.1 percent) as the total number of
study-eligible children increased from 5,232,083 to 8,208,507. The number of children
diagnosed with ADHD (the most common mental disorder diagnosis) rose from 157,867 to
448,796, while the percentage of children with a diagnosis of ADHD rose by 83%, from 3.0
to 5.5 percent. Overall the rates of comorbidity were high. Among all Medicaid enrollees,
the proportion of children with ADHD and any comorbid mental or developmental disorder
rose 13 percent between 2001 and 2010, from 38.2 percent to 43.3 percent (Table 2).

Regarding trends in treatment, all Medicaid enrollees with ADHD had increased rates of
treatment with medications, psychotherapy, or their combination. Medication alone
remained the most common treatment regimen. However, there was a shift from medication
only to combined treatment over time. Among all Medicaid enrollees with ADHD, the
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percentage of children diagnosed without any reimbursed treatment decreased from 13.1%
to 8.0%, a decrease of 39%. Treatment with medication only decreased by 18% (from 65.2%
to 53.2%) while combined treatment increased by 74%, from 18.5% to 32.1%. Treatment
with psychotherapy only rose by 52%, from 3.2% to 6.7% (Table 3).

Discussion

These data show that the percentage of children enrolled in Medicaid with a diagnosis of
ADHD rose by 83%, between 2001 and 2010. Analyses also revealed a concomitant rise in
comorbidity (i.e., children having claims for both ADHD and other mental disorders),
suggesting more complicated cases. Importantly, rates of diagnoses without any reimbursed
treatment decreased by 39%, and more children received treatments that at least potentially
conformed to practice standards,28-2? including the use of combination treatments of
medication and psychotherapy. Combined treatment increased by 74%, psychotherapy alone
increased by 52%, and rates of medication alone decreased by 18%. These trends in claims
for ADHD suggest increasing adherence to guidelines by providers serving children with
ADHD in the Medicaid population. This is in contrast to prior studies showing only a small
percentage of children receiving guideline-based care.”8:20 The increase likely reflects
multiple factors, which may include improved medical school, residency, and continuing
medical education training that targets use of practice guidelines and quality measures.3°

Conclusion

During 2001-2010, more Medicaid children were diagnosed with attention deficit
hyperactivity disorder (ADHD), and they have higher rates of comorbidity over time. More
of these children received treatments that conformed more closely to clinical practice
standards over the decade, and rates of treatment reported here are substantially higher than
in other recent reports.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

References

1. National Academies of Sciences, Engineering, and Medicine. Mental disorders and disabilities
among low-income children. Washington, DC: The National Academies Press; 2015.

2. Institute of Medicine. Committee on Crossing the Quality Chasm: Adaptation to Mental Health and
Addictive Disorders Improving the Quality of Health Care for Mental and Substance-Use
Conditions. Washington, D.C: National Academies Press; 2006. Quality Chasm Series

3. Brown RT, Freeman WS, Perrin JM, et al. Prevalence and assessment of attention-deficit/
hyperactivity disorder in primary care settings. Pediatrics. 2001; 107(3):E43. [PubMed: 11230624]

4. Centers for Disease Control and Prevention. Mental health surveillance among children — United
States, 2005—2011. MMWR. 2013 May 16; 62(Suppl):1-35. 2013.

5. Hinshaw, SP., Scheffler, RM. The ADHD explosion: Myths, medication, money, and today’s push
for performance. New York: Oxford University Press; 2014.

6. Shaw M, Hodgkins P, Caci H, Young S, Kahle J, Wood AG, et al. A systematic review and analysis
of long-term outcomes in attention n deficit hyperactivity disorder: effects of treatment and non-
treatment. BMC Medicine. 2012; 10:99. [PubMed: 22947230]

Health Aff (Millwood). Author manuscript; available in PMC 2017 August 09.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Hoagwood et al.

10

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Page 5

. Epstein JN, Kelleher KJ, Baum R, Brinkman WB, Peugh J, Gardner W, et al. Variability in ADHD

care in community-based pediatrics. Pediatrics. 2014; 134(6):1136-43. [PubMed: 25367532]

. Zima BT, Bussing R, Tang L, Zhang L, Ettner S, Belin TR, et al. Quality of Care for Childhood

Attention Deficit/Hyperactivity Disorder in a Managed Care Medicaid Program. Journal of the
American Academy of Child and Adolescent Psychiatry. 2010; 49(12):1225-1238. [PubMed:
21093772]

. Bickman L. Facing reality and jumping the chasm. [Special Issue]. Administration and Policy in

Mental Health. 2013; 40(1):1-5. DOI: 10.1007/s10488-012-0460-6 [PubMed: 23269540]

. MTA Cooperative Group. A 14-month randomized clinical trial of treatment strategies for
attention-deficit/hyperactivity disorder. Archives of General Psychiatry. 1999; 56(12):1073-1086.
[PubMed: 10591283]

Olfson M, Druss BG, Marcus SC. Trends in mental health care among children and adolescents.
New England Journal of Medicine. 2015; 372:2029-38. [PubMed: 25992747]

Zito JM, Safer DJ. Services and prevention: pharmacoepidemiology of antidepressant use.
Biological Psychiatry. 2001; 9(12):1121-7.

Larson K, Russ SA, Kahn RS, Halfon N. Patterns of comorbidity, functioning, and service use for
US children with ADHD, 2007. Pediatrics. 2011; 127(3):462-70. [PubMed: 21300675]

Zuvekas SH, Vitiello B, Norquist GS. Recent trends in stimulant medication use among U.S.
children. American Journal of Psychiatry. 2006; 163(4):579-85. [PubMed: 16585430]

Comer JS, Olfson M, Mojtabai R. National trends in child and adolescent psychotropic
polypharmacy in office-based practice, 1996-2007. Journal of the American Academy of Child &
Adolescent Psychiatry. 2010; 49(10):1001-10. [PubMed: 20855045]

Visser S, Danielson M, Bitsko R, et al. Trends in the Parent-Report of Health Care Provider-
Diagnosis and Medication Treatment for ADHD disorder: United States, 2003-2011. Journal of
the American Academy of Child & Adolescent Psychiatry. 2014; 53(1):34-46.e2. [PubMed:
24342384]

Chorpita BF, Daleiden EL. Mapping evidence-based treatments for children and adolescents:
application of the distillation and matching model to 615 treatments from 322 randomized trials. J
Consult Clin Psychology. 2009; 77(3):566-79.

Santiago CD, Kaltman S, Miranda J. Poverty and mental health: how do low-income adults and
children fare in psychotherapy? J Clin Psychology. 2013; 69(2):115-26.

Arnold LE, Hodgkins P, Caci H, Kahle J, Young S. Effect of treatment modality on long-term
outcomes in attention-deficit/hyperactivity disorder: a systematic review. PLoS ONE. 2015;
10(2):e0116407. [PubMed: 25714373]

Weisz, JR., Kazdin, AE., editors. Evidence-Based Psychotherapies for Children and Adolescents.
Second. New York: The Guilford Press; 2010.

Pelham WE, Fabiano GA. Evidence-based psychosocial treatment for attention deficit/
hyperactivity disorder: An update. Journal of Clinical Child and Adolescent Psychology. 2008;
37:185-214.

Abikoff H, Hechtman L, Klein RG, Gallagher R, Fleiss K, Etcovitch J, et al. Social functioning in
children with ADHD treated with long-term methylphenidate and multimodal psychosocial
treatment. Journal of the American Academy of Child & Adolescent Psychiatry. 2004; 43:812—
819. [PubMed: 15213582]

Winterstein AG, Gerhard T, Shuster J, Zito J, Johnson M, Liu H, Saidi A. Utilization of
pharmacologic treatment in youths with attention deficit/hyperactivity disorder in Medicaid
database. Annals of Pharmacotherapy. 2008; 42(1):24-31. [PubMed: 18042808]

Fullerton CA, Epstein AM, Frank RG, Normand SL, Fu CX, McGuire TG. Medication use and
spending trends among children with ADHD in Florida’s Medicaid program, 1996-2005. Psychiatr
Serv. 2012; 63(2):115-21. [PubMed: 22302327]

Byrd, VLH., Dodd, AH. Accessing the usability of encounter data for enrollees in comprehensive
managed care across max 2007-2009 [Internet]. New Jersey: Mathematica; 2012. [cited 2016 Feb
3]. Available from: http://www.mathematica-mpr.com/~/media/publications/pdfs/health/
max_ib15.pdf

Health Aff (Millwood). Author manuscript; available in PMC 2017 August 09.


http://www.mathematica-mpr.com/~/media/publications/pdfs/health/max_ib15.pdf
http://www.mathematica-mpr.com/~/media/publications/pdfs/health/max_ib15.pdf

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnue Joyiny

1duosnue Joyiny

Hoagwood et al.

26.

27.

28.

29.

30.

Page 6

Nysenbaum, J., Bouchery, E., Malsberger, R. The availability and usability of 17 behavioral health
organization encounter data in Max 2009 [Internet]. New Jersey: Mathematica; 2012. [cited 2016
Feb 3]. Available from: http://www.mathematica-mpr.com/our-publications-and-findings/
publications/the-availability-and-usability-of-behavioral-health-organization-encounter-data-in-
max-2009. Accessed August 27, 2015

See Appendices of the report, Mental disorders and disabilities among low-income children.
available from: http://www.nap.edu/read/21780/chapter/1

Pliszka S, American Academy of Child and Adolescent Psychiatry Work Group on Quality Issues.
Practice parameter for the assessment and treatment of children and adolescents with attention-
deficit/hyperactivity disorder. Journal of the American Academy of Child & Adolescent
Psychiatry. 2007; 46(7):894-921. [PubMed: 17581453]

American Academy of Pediatrics, Subcommittee on Attention-Deficit/Hyperactivity Disorder and
Committee on Quality Improvement. Clinical practice guideline: treatment of the school-aged
child with attention-deficit/hyperactivity disorder. Pediatrics. 2001; 108(4):1033-44. [PubMed:
11581465]

Stein RE. Are we on the right track? Examining the role of developmental behavioral pediatrics.
Pediatrics. 2015; 135(4):589-91. [PubMed: 25780072]

Health Aff (Millwood). Author manuscript; available in PMC 2017 August 09.


http://www.mathematica-mpr.com/our-publications-and-findings/publications/the-availability-and-usability-of-behavioral-health-organization-encounter-data-in-max-2009
http://www.mathematica-mpr.com/our-publications-and-findings/publications/the-availability-and-usability-of-behavioral-health-organization-encounter-data-in-max-2009
http://www.mathematica-mpr.com/our-publications-and-findings/publications/the-availability-and-usability-of-behavioral-health-organization-encounter-data-in-max-2009
http://www.nap.edu/read/21780/chapter/1

Page 7

Hoagwood et al.

"GTOZ ‘SSald SaIlWBpedy [euolteN ayl :0d ‘uoibulysep

"3UIDIP3IA PUB ‘BuiIasuIBUT ‘S9OUBIOS JO SBIWBPRIY [RUOIIBN BUL USD[IYI SWOIUI-MOJ BUOLIE SIUIGESID PUE SI3PIOSID [eIUdyy W01 e9—-8T "eE—8T "eZ—8T B8—8T S3|qel WoJy padepe si ainbiy siy | :99in0s

%S'€L+ _ %1°¢CE _ %8'1€ _ %L'T1E _ %v'1€ _ %9°0€ _ %8°0€ _ %8'¢E _ %C've _ %181 _ %4981 _ Adesayioyohsd + uonealpsi
gluslyeal | paulquiod Buinieosy
%9°€ET+ %EEY %L'Cy %c'¢y %9'1v %' 1Y %.'8€ %8'LE %V'8€ %8'LE %2'8e | oSisoufelp HIN Arepuodss Aue ynm o,
%€ €8+ %SG %Y'S %T'S %Ly %EY %y %6 %S'€ %C'€ %0°€ Auy
%EV8T+ | 96L'8vY | G6L'SOV | LE0'6VE | ¥E8'90E | L66'908Z | €22'08C | LST'8¥C | 0.6'.T¢ | 00V'T8T | L98'LST N
30U[endld
abueyd % 0T0C 6002 800¢ 1002 9002 G00C 00¢ €00¢ 2002 T0OC
Bpuosia Avanoe RdAH 101eQ UOIIURIY 104810 POPUNS-PIEDIPS N BUIABOSY S39|101UT PRI IN %
0T0Z-T00¢

UdaMI3Q $39]|04Ud predipal Buowe Japlosip AlANdeIadAY 11018p UoIUNE Ul JUSWIRaI] paulquiod pue AJipigiowod ul abueyd 1uadiad pue adusjensid

Author Manuscript

Author Manuscript

T alqeL

Author Manuscript

Author Manuscript

Health Aff (Millwood). Author manuscript; available in PMC 2017 August 09.



Page 8

Hoagwood et al.

"GTOZ ‘SSald Sallapesy/ [euoneN ayL

:0@ ‘uolBuIysEAA "BUIDIPBN pue ‘BurisaulBus ‘s30usIds JO SAIWBPEIY [RUONEN BYL Ua/D/IYI SWOIUI-MO] BUOLLIR SSIIfIGESIP PU SISPIOSIP [ElUdyy WOol) B9—8T 'Be—8T ‘BZ—8T Sa|qel Woly paidepy :204n0s

'90U0 AJUO pauNod aJe sasoubelp Yjeay [elusw Arepuodas ajdiinw yum pliyoa mu

‘@HAY 10} Wiejd Jusiredul 3UO JO S31ep WBIBYIP U0 GHAY 10} SWiepd Jusedino oM} 1ses| 1e se paulyep AHAY 40 3dusfensid

q

‘sJapaosip Bulules| pue ‘sispJosIp [en3os| (31Ul ‘SISPIOSIP WN0ads WsiNe ‘s1aplosip AlBIXUe ‘siaplosip Jejodiq ‘uoissaidap ‘apiosip
elap [euonisoddo ‘saouBINISIP [EUOROWS “J9PJOSIP 19NPUOD ‘AHAY 10} Wiejd Jusiiedul 3UO JO Salep JUSISYIP UO SWiejd waiedino omi ises| Je se paulyap sisoubelp yijeay [eiusw Aue Jo wocm_gmam

'S910N
%OET+ weer | wrey | weey | %oty | wety | wese %8 L€ wvee | wsle | oezee | oS1SOUDEIP HIN Arepuodas Aue im o
%0°00T+ %tz %e'T %T'z %6 %8'T %9'T %S %t %' %z oN
%2 €9+ %T'e %T'e %6°C %2 %G2 %92 %z %2 %02 %6°T SOA
sisoubelp HIN Alepuodass T 2
%e'€8+ %S %b'S %T'S %Ly %eY %Y %6°E %GE %e'E %0°€ Auy
%evsT+ | o6s'svy | sersor | ceo'sve | vesooe | see'9sz | ecziosz | sveve | o6zt | oovier | resist N
30uaeAsId
13p10s1Q AANOeIadAH 1S UONUBIY 104 818D PAPUN-PIEIPAIA BUIAIBORY $83110IUT PIEDIPBIN %
%S0b+ | %TTT %0TT | %90T | %00T %t %26 %88 %18 %08 %6'L Auy
%695+ | L05'802'8 | T80'svs'z | svi'ee8's | oev'ees'o | ezvoca' | ese'sse's | Trvose's | vaLvyT'e | s0s'evss | eso'zez's N
9duUdjenald
aBueyd 9% otoz 6002 8002 1002 9002 5002 00z €00z 200z 1002
£S50UBRIA (H ) U3feeH [eUe N AUY 10}@ 12D PopuN)-prealps |\ BUIAROeY S88]0.UT PrealpB N %

0T0Z-T00Z Usamiaq sas||oJua predipal Buowe Japlosip AlAnoeIadAy 1191j8p uonuane pue sasoubeip yieay [elusaw Aue Jo abueyd jusdiad pue adusjensld

Author Manuscript

¢ 9lqeL

Author Manuscript

Author Manuscript

Author Manuscript

Health Aff (Millwood). Author manuscript; available in PMC 2017 August 09.



Page 9

Hoagwood et al.

Author Manuscript

"GTOZ ‘SS8ld S8IWapedy [eUONEN 8yl O ‘UoIBUIYSEAN “BUIOIPSIA PUB ‘BuliasulBug ‘saouslos JO SaIWBPRIY [RUCIIBN BUL UaJD[IL9 SLIOIUI-MOJ BUOLE SIIIJIGESID PUE SI3PIOSID [2JUsyy WOJ) eg—8T 8lqel woly paldepy :80.1nos

“1eak xapul ay) Buunp AdesayioydAsd oy Wwied 133UN0IUS BIIAISS BUO ISed| Je IO UoITedipaw aHAY 10} wield Asewteyd pareaipnipe auo 1ses) H<m

Author Manuscript

Author Manuscript

Author Manuscript

'S9I0N

%G EL+ %T'2E %8TE %L'TE %' TE %9'0E %8'0¢ %8ZE %2 VT %T'8T %G'8T | AdelsjoyoAsd + uonesipsn
%Y 60T+ %L'9 %0'. %Z'L %2, %0°L %29 %T'9 %9y %62 %2'E Ajuo AdesapoyoAhsg
%v'8T~ %Z'€S %'2S %8'TS %L'TS %S'2S %Z'ES %925 %609 %899 %259 Ajuo uoneatpai
%6'88~ %08 %8'8 %<6 %86 %0°0T %6'6 %58 %€ 0T %Z'eT %T'ET aUON
pluswieal| Auy

obuey op | 96L87P=U) | (G6L'S0r=u) | (2€0'6vE=U) | (re8'90e=U) | (166'98Z=U) | (ezz'osz=u) | (5T'8ve=u) [ (0.6'2Te=Y) | (00¥'T8T=U) | (198'/GT=U)

° 010z 6002 8002 2002 9002 5002 002 £002 200z T00Z

0T0Z-TO0Z Usam1ag JapJosip AAndeIadAy 1191sp uonuaie o) Juslujesl) papunj-predipajn
€3lqeL

Health Aff (Millwood). Author manuscript; available in PMC 2017 August 09.



	Methods
	Data
	Analysis

	Limitations
	Results
	Discussion
	Conclusion
	References
	Table 1
	Table 2
	Table 3



