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Abstract

Objective: To identify children with ADHD enrolled in New York State (NYS) Medicaid and 

characterize ADHD-associated costs by treatment category.

Method: In 2013, 1.4 million children aged 2 to 17 years were enrolled in NYS Medicaid. 

Medicaid claims and encounters were used to identify children with ADHD, classify them by type 

of treatment received, and estimate associated costs.

Results: The ADHD cohort comprised 5.4% of all Medicaid-enrolled children, with 35.0% 

receiving medication only, 16.2% receiving psychological services only, 42.2% receiving both, 

and 6.6% receiving neither. The total costs for the ADHD cohort (US$729.3 million) accounted 

for 18.1% of the total costs for children enrolled in NYS Medicaid.

Conclusion: This study underscores the importance of achieving a better understanding of 

children with ADHD enrolled in NYS Medicaid. A framework to categorize children with ADHD 

based on their treatment categories may help to target interventions to improve the quality of care 

and reduce costs. (J. of Att. Dis. XXXX; XX(X) XX-XX)
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ADHD is a neurodevelopmental disorder defined by symptoms of inattention, hyperactivity, 

and/or impulsivity that interferes with functioning in home, academic, and social settings 

(American Psychiatric Association, 2013). Children with ADHD have difficulty focusing 

and controlling their behaviors, and can be negatively affected in multiple ways, including 

increased risk of school failure, difficulties with social functioning, and increased rates of 

physical injury (Barbaresi, Katusic, Colligan, Weaver, & Jacobsen, 2007; Merrill, Lyon, 
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Baker, & Gren, 2009; Pastor & Reuben, 2006; Ros & Graziano, 2018). In 2016, 

approximately 6.1 million children aged 2 to 17 years (9.4% of all US children and 

adolescents) were reported by parents as ever having been diagnosed with ADHD, with 5.4 

million children (8.4%) currently having ADHD (Danielson et al., 2018). These estimates 

were similar to those from 2011, which capped a period of a significant increase in the 

prevalence of ADHD diagnosis, when estimates of ADHD prevalence rose on average by 

approximately 5% each year from 2003 to 2011 (Visser et al., 2014). Children enrolled in 

Medicaid and those receiving Supplemental Security Income (SSI) have been found to be 

more likely to have ADHD than children not enrolled in these programs (Gupte-Singh, 

Singh, & Lawson, 2017).

In 2011, the American Academy of Pediatrics (AAP; 2011) released updated guidelines 

regarding the diagnosis and treatment of ADHD among children aged 4 to 18 years. These 

recommendations included an expansion of the age range covered by previous guidelines, 

with treatment guidelines varying by age. For preschool-aged children (aged 4–5 years), 

AAP recommended that the primary care physician prescribe behavioral therapy as the first 

line of treatment. If significant improvement does not occur with behavioral therapy alone, 

the guidelines state that specific stimulant medications may be prescribed in addition to 

behavioral therapy. For elementary school children (aged 6–11 years) and adolescents (aged 

12–18 years), AAP recommended a combination of behavioral therapy and a Food and Drug 

Administration (FDA)-approved stimulant or nonstimulant medication.

With an estimated one third of children retaining the diagnosis into adulthood, ADHD is 

recognized as a chronic health condition (Barbaresi et al., 2013; Visser et al., 2014). ADHD 

is the costliest chronic health condition for children and adolescents, resulting in 

approximately US$20.6 billion in health care spending in the United States in 2013 (Bui et 

al., 2017). Previous findings indicate that children with ADHD incur greater health care 

costs and utilize a greater number of health care services than children without ADHD 

(Guevara, Lozano, Wickizer, Mell, & Gephart, 2001; Guevara, Mandell, Rostain, Zhao, & 

Hadley, 2003; Leibson, Katusic, Barbaresi, Ransom, & Brien, 2001).

Although the impact on health and behavior and the evidence base for treatment of ADHD 

are both well understood, there is limited research available on the cost of treatment, 

especially for psychological services, in the United States. A review of the existing 

published literature found only 13 original research studies focusing on the health care costs 

of ADHD in the United States from January 1, 1990 through June 30, 2011 (Doshi et al., 

2012). Beyond the limited number of studies on the cost of ADHD-related treatment, even 

fewer studies have explored both the management of ADHD among children enrolled in 

Medicaid and cost of their health care. As state Medicaid agencies face potential funding 

cuts, and in light of the ongoing transformation of health care to value-based payment (VBP) 

(Roby et al., 2018), fully understanding these high-cost and high-service usage populations 

is integral to the success of the transformation.

To address gaps in the literature, we identified and characterized children aged 2 to 17 years 

with ADHD in the New York State (NYS) Medicaid program in 2013 by demographic 

factors and types of treatment received (medication and/or psychological services). We also 
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compared Medicaid costs for all children aged 2 to 17 years in NYS Medicaid to costs for 

those children identified with ADHD, including comparisons of the mean and the median 

costs by treatment types received.

Method

Data Source

This study’s data source was the NYS Office of Health Insurance Programs Medicaid Data 

Mart. This administrative database contains enrollee information on Medicaid and Medicare 

eligibility, receipt of SSI or Temporary Assistance for Needy Families (TANF), and 

demographic information such as age, gender, race/ethnicity, zip code, and county of 

residence. In addition to eligibility and demographic information, the Data Mart also 

contains feefor-service (FFS) claims, health plan submitted encounter records, and pharmacy 

claims for services performed between January 1, 2004, and the present.

Study Population

FFS claims and encounter records were used to identify children with ADHD, their 

treatment patterns, and the associated Medicaid costs among children aged 2 to 17 years 

who were continuously enrolled for at least 11 months during calendar year 2013. Children 

in NYS Medicaid were identified as having ADHD if they had two or more outpatient visits 

with an International Classification of Diseases Ninth Revision Clinical Modification 

(ICD-9) code for ADHD (314.XX) with dates of service ≥ 7 days apart during 2013, or one 

out-patient claim with an ADHD diagnosis code and two or more FDA-approved ADHD 

medications dispensed ≥ 14 days apart during 2013.

Using the treatment combinations recommended by the AAP guidelines, children in the 

ADHD cohort were divided into four mutually exclusive groups by treatment received in 

2013: (1) receipt of both psychological services and medication treatment, (2) receipt of 

medication treatment only, (3) receipt of psychological services only, and (4) receipt of 

neither psychological services nor medication treatment. Children were identified as 

receiving medication treatment if they had one or more prescription drug claims for an FDA-

approved medication to treat ADHD (amphetamine and mixed amphetamine salts, 

atomoxetine, clonidine, dextro-amphetamine, dexmethylphenidate, guanfacine, 

lisdexamfetamine, and methylphenidate). Children were categorized as having received 

psychological services if they had one or more outpatient visits with a relevant Current 

Procedural Technology (CPT) or Healthcare Common Procedure Coding System (HCPCS) 

code (CPT: 90832–90834, 90836–90840, 90845–90847, 90849, 90853, 96152–96155, 

97532–97533; HCPCS: G0409-G0411, H0004, H0017-H0019, H0035-H0037, H2012-

H2022, H2027, S9480, T1027).

Cost Data and Descriptive Analyses

Total Medicaid costs were calculated for all children enrolled in Medicaid, for the ADHD 

cohort and for the four mutually exclusive treatment groups by summing the paid amount for 

all FFS paid claims and health plan reported paid amount on encounter records for all 

services provided in 2013. Total cost of care is an estimate of direct medical costs, including 
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but not limited to physician services, routine and sick visits, diagnostic tests, pharmacy, and 

hospitalization expenses. Total cost of care does not include capitation amounts paid to 

managed care organizations. To estimate the proportion of the total cost of care for services 

related to ADHD, paid amounts on both claims and encounters for any psychological 

services, ADHD medication, and any service with an ADHD diagnosis code were summed 

across the cohort and treatment groups.

Sociodemographic characteristics were compared for all NYS children aged 2 to 17 years in 

Medicaid, for the ADHD cohort, and across the four mutually exclusive treatment groups. 

Sociodemographic characteristics included age, gender, race/ethnicity (non-Hispanic White, 

Black, Hispanic, Other, and Unknown), urban/rural status using rural–urban commuting area 

(RUCA) codes, and socioeconomic status (SES) indicators. The SES indicators in this 

analysis reflect the two possible Medicaid aid categories the children qualified under (1) 

SSI, a program that provides financial support to people with severe physical or mental 

impairments (which may include but are not limited to ADHD); or (2) TANF, a program that 

provide cash assistance to families in need.

Results

Of the 1,390,666 children aged 2 to 17 years who were continuously enrolled in the NYS 

Medicaid program in 2013, 5.4% (n = 75,652) met the case definition for receipt of clinical 

care for ADHD (Table 1). Among this cohort, 42.2% (n = 31,905) received both 

psychological services and medication treatment, 35.0% (n = 26,514) received medication 

only, 16.2% (n = 12,253) received psychological services only, and 6.6% (n = 4,980) 

received neither treatment.

Table 1 shows that when compared with the overall population of children aged 2 to 17 years 

in NYS Medicaid, the ADHD cohort had a higher proportion of children aged 6 to 11 years 

(56.6% vs. 38.6%), fewer children aged 2 to 5 years (8.9% vs. 29.0%), a higher proportion 

of males (72.9% vs. 51.5%), a higher proportion of non-Hispanic White children (42.2% vs. 

27.3%), a slightly less metropolitan population (82.7% vs. 92.6%), and a much higher 

proportion of children receiving SSI benefits (29.0% vs. 7.4%).

Figure 1 demonstrates a few additional notable sociodemographic differences across the four 

mutually exclusive treatment groups for children identified with ADHD. By age group, there 

was a higher proportion of the youngest children (aged 2–5 years) receiving psychological 

services only (23.2%) or receiving no services at all (17.6%) compared with older children, 

whereas older children (aged 6–11 years or 12–17 years) were more likely to receive both 

psychological services and medication (43.0% and 44.0%, respectively), or to receive 

medication only (36.1% and 34.8%, respectively). Compared to the other four race/ethnicity 

categories, non-Hispanic White children had the highest percentage (46.2%) receiving 

medication only, whereas Hispanic children were more likely to have received psychological 

services only (23.4%). Children from metropolitan areas had a higher proportion receiving 

psychological services only compared with children from other areas (18.1% vs. 7.1%) and 

a lower proportion receiving medication only (32.1% vs. 49.1%). A higher proportion of 
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children with ADHD and receiving SSI received both psychological services and 

medication, compared to children with ADHD and receiving TANF (51.2 % vs. 38.5%).

Although the ADHD cohort comprised only 5.4% of the total Medicaid group, the total costs 

for the ADHD cohort accounted for 18.1% (US$729,250,258) of the total costs (US

$4,026,563,864) for all children in Medicaid in 2013 (Table 2). The overall average cost per 

child with ADHD was US$9,640, and ranged from US$0 to US$923,678. The average cost 

per child for the ADHD cohort was approximately 3.2 times the average cost per child for all 

children in Medicaid (US$9,640 vs. US$3,042). This cost differential pattern for the ADHD 

cohort versus all children in Medicaid persisted across most sociodemographic groups 

except by SES indicators. The average cost per child among the subset of children receiving 

SSI who had ADHD was slightly lower than the average per child cost among all children in 

Medicaid receiving SSI (US$15,974 vs. US$16,194).

The majority (55%) of the total Medicaid costs for children with ADHD were expended on 

the treatment group that received both psychological services and medication (US

$403,320,070), followed by 24% (US$175,206,898) from those who received medication 

only, and 14% (US$99,881,602) from the group who received psychological services only 

(Table 2). Children with ADHD receiving psychological services and medication had the 

highest average cost per child (US$12,641) of the four treatment groups.

Although the overall proportion of total costs for those receiving neither psychological 

services nor medication (7%; US$50,841,688) was small in comparison with the total 

overall costs, the average cost per child with ADHD receiving neither treatment was the 

second highest among the four treatment groups (US$10,209), and greater than the average 

cost per child for children receiving medication only or psychological services only. 

Children with ADHD receiving psychological services and medication had the highest 

median costs (US$6,008), followed by those who received psychological services only (US

$3,298) and those who received medication only (US$2,687), whereas children with ADHD 

who received neither treatment had the lowest median costs (US$2,225).

The subset of costs for ADHD-related claims (psychological services, ADHD medication, 

and any service with an ADHD diagnosis code) totaled US$331.5 million and accounted for 

45.5% of the total Medicaid costs incurred for the ADHD cohort (Tables 2 and 3). This 

ranged from a high of 51.6% (US$208,197,408 out of US$403,320,070) of the total 

Medicaid costs for children receiving both psychological services and medication to a low of 

30.1% (US$15,285,833 out of US$50,841,688) of the total Medicaid costs for children 

receiving neither. The average cost per child was US$4,389 (Table 3) for ADHD-related 

services among all children with ADHD, and ranged from US$0 to US$454,734. The 

median for ADHD-related costs ranged from US$413 among children with ADHD receiving 

neither medication nor psychological services to US$3,774 among children with ADHD 

receiving both treatment types.
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Discussion

This study estimated the proportion of children receiving clinical care for ADHD and types 

of treatments these children received, as well as estimates of the total and ADHD-related 

costs for children aged 2 to 17 years covered by Medicaid in one large state (New York) in 

2013. There were some noted sociodemographic differences associated with receipt of 

different treatment combinations among children with ADHD. Children receiving both 

medication and psychological services were more likely to be 6 to 17 years old, of Black 

race, or receiving SSI, whereas children receiving medication alone were more likely to be 

White, living in a nonmetropolitan area or receiving TANF; and children receiving 

psychological services alone were more likely to be 2 to 5 years of age, non-White, or living 

in a metropolitan area. These sociodemographic differences may reflect differences in 

presence of cooccurring conditions (particularly for children receiving SSI), family 

treatment preferences, or availability of treatment services (Finnerty et al., 2016; Koerting et 

al., 2013).

Average costs for children enrolled in Medicaid receiving clinical care for ADHD were US

$9,640 in 2013, compared with average costs of US$3,042 for all children enrolled in 

Medicaid in 2013. This finding of higher average costs for children with ADHD is consistent 

with results for other populations, though the net difference in average annual cost is higher 

in New York Medicaid than in other published studies (Matza, Paramore, & Prasad, 2005). 

This may partially be explained by variations between states, such as differences in services 

covered by Medicaid or differences in reimbursement rates, as well as rising costs related to 

health care over time. The finding of higher average costs for children with ADHD 

compared with all children in Medicaid persisted across each sociodemographic subgroup 

with the exception of children receiving SSI. This is likely due to the higher medical costs 

associated with the physical or mental condition(s) that qualified these children for SSI, and 

the costs associated for children with ADHD in this group were not higher than for children 

without ADHD who qualified for SSI based on another condition.

Children with ADHD receiving both psychological services and medication had the highest 

average cost per child (US$12,641) in 2013. However, despite having no costs for ADHD-

related medication or psychological services, children with ADHD who received neither 

treatment had higher overall mean expenditures (US$10,209) than those receiving only one 

type of treatment. The finding of higher overall costs for children with ADHD receiving 

both medication and psychological services than children with ADHD receiving medication 

alone was similar to results from a recently published analysis of 2002–2011 Medical 

Expenditure Panel Survey (MEPS) data (deJong, Williams, & Thomas, 2016). However, the 

group reporting neither medication nor counseling in the MEPS study had lower annual 

costs than the groups receiving treatment, which contrasts with the results found for the New 

York Medicaid population. The higher costs for children with ADHD receiving neither type 

of treatment in the current study may be due to the use of care related to cooccurring 

conditions or acute health events such as unintentional injury, though the presence of 

cooccurring conditions or frequency of acute events was not explored in this analysis. The 

median costs served as another indicator for measuring central tendency in cases when there 

were a few children that incurred extreme high Medicaid expenses that influenced the 
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average expense. The median costs among children receiving neither treatment are lower 

than that for other treatment groups, suggesting that a small number of children with high 

costs drove the higher mean costs for this group.

Study Strengths and Limitations

This study provides unique and new information on childhood ADHD prevalence, treatment 

patterns, and their associated costs in NYS. Our findings revealed several sociodemographic 

differences associated with health care costs and treatment types for children receiving 

clinical care for ADHD, including differences by age, gender, and race/ethnicity. A major 

strength of the study is that it may provide a framework to identify children with ADHD 

and, based on their treatment categories and sociodemographics, better target interventions 

to them that may improve the quality of their care and reduce unnecessary utilization.

Nearly one out of 10 children (8.9%) receiving clinical care for ADHD in the New York 

Medicaid program was aged between 2 years and 5 years. Although this group represented a 

somewhat disproportionately low fraction of total expenditures for children with ADHD 

(6.3%), an opportunity exists to implement cost-effective approaches to treatment in this 

population. For example, parent behavioral training is as effective as medication for treating 

ADHD in this age group (Charach et al., 2011), and evidence suggests that initiating 

treatment with parent behavioral training incurs less cost over a school year than starting 

treatment with medication (Page et al., 2016). Although our analyses did not address the 

sequence of treatment types received by these young children receiving clinical care for 

ADHD (i.e., degree of alignment with AAP treatment guidelines), our study found that 

nearly half of children (46.9%) in this age group had not received any psychological services 

in 2013. This is valuable information, suggesting an opportunity to increase the proportion 

of young children who receive treatment in line with clinical guidelines (AAP, 2011).

The results of this study are also subject to several limitations. This analysis only included 

children actively being managed for ADHD during one calendar year, and therefore, 

estimates do not represent the underlying prevalence of the disorder in this population 

because children with ADHD who did not receive the minimum services reimbursed through 

Medicaid claims to meet the study ADHD case definition would not be identified in this 

sample. Also, grouping children into mutually exclusive treatment groups based on the 

evidence of at least one visit for a psychological treatment service or medication received, 

rather than requiring a higher number of medication or psychological treatment services 

claims, might have led to different conclusions regarding the utilization of services for 

ADHD than if different thresholds were used to characterize receipt of medication or 

psychological treatment services. For this analysis, we focused our estimates on broad 

categories of treatment received for ADHD (medication and psychological services), and did 

not individually quantify associated costs for other ADHD-related services, such as 

medication management visits or diagnostic testing. Only direct medical costs over a single 

calendar year were used in this study. Patients’ out-of-pocket costs, costs related to 

additional coverage outside of Medicaid, and indirect costs, such as costs related to traveling 

to appointments and missing work, were not included in the analysis (Guevara et al., 2001), 

nor were changes in service utilization or associated costs over time. Other than the 
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identification of children in Medicaid receiving SSI (indicating that these children had a 

qualifying disability), we did not explicitly adjust for the presence of cooccurring conditions 

or severity of ADHD, both of which may have affected the types and amount of treatment 

received and the magnitude of associated payments. Finally, even though this study 

concluded that the 5.4% of the total Medicaid group with ADHD accounted for 18.1% of the 

total costs for all children in Medicaid in 2013 (Table 2), it did not consider the relationship 

between expenditures and effectiveness of ADHD management (i.e., whether increased 

expenditures resulted in better outcomes for children with ADHD). The relationship between 

expenditures and outcomes may warrant further investigation in future studies.

Policy Implications

In the spring of 2015, NYS’ Medicaid leadership convened a group to develop a roadmap for 

redefining the provider payment system by advancing VBP. VBP is a strategy to structure 

health care provider payment to reward the quality and efficiency of health care delivery. 

The Medicaid program in NYS has several population groups who have complex, high-cost 

medical needs. Children do not usually constitute a large proportion of these population 

groups; however, this analysis has underscored the importance of understanding the 

population of children with ADHD on Medicaid. In 2013, the ADHD cohort comprised 

5.4% of the total Medicaid pediatric population, but the total costs for the ADHD cohort 

accounted for 18.1% of the total costs for all children in Medicaid. Almost half of total 

Medicaid costs for the ADHD cohort (US$331.5 million) were for ADHD-related treatment 

and services, indicating this may be a group to consider targeting for opportunities to offer 

better-coordinated and more efficient care. Future work may help to determine whether 

investment in such treatment improvements leads to better long-term outcomes for children 

by reducing potentially avoidable emergency department visits or hospitalizations, as well as 

potentially reducing other health care utilization, therefore, resulting in overall lower 

medical costs compared with children who received less or no treatment. Health insurance 

plans, health care providers, and parents can work together to ensure that children with 

ADHD are receiving the most appropriate and cost-effective treatment for these children to 

achieve optimal outcomes.
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Figure 1. 
Proportion of New York State children in Medicaid with ADHD receiving different 

treatments by sociodemographic characteristics, 2013.

Note. RUCA = rural–urban commuting area; SES = socioeconomic status; SSI = 

Supplemental Security Income; TANF = Temporary Assistance for Needy Families.
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