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A ttention-deficit/hyperactivity disorder (ADHD) is the 

most commonly diagnosed behavioral disorder among 

children and youth,1 at an estimated prevalence of 5% 

to 11%, and is a growing public health concern.2 Children with 

ADHD can be inattentive, disruptive, and impulsive, and have 

been shown to experience more injuries3-5 and incur higher over-

all healthcare costs.6-9 ADHD diagnosis and treatment is often 

parent- or teacher-initiated and typically consists of psycho-

stimulant medications and/or behavior therapy—both of which 

require careful clinical monitoring to ensure proper dosing and 

adherence.10-12 Currently, there is no consensus on the relevant 

population-based outcomes of ADHD treatment to assess quality 

of care.13 Clinicians and parents have individual treatment goals,14 

and previous studies have focused on symptom assessment from 

the child and their parents and teachers.15,16 

As part of the Children’s Health Insurance Program (CHIP) Reau-

thorization Act,17 an initial core set of quality measures for CHIP and 

state Medicaid agencies was developed to foster quality improve-

ment efforts over time.18-27 Evaluation of these quality measures, 

which are collectively known as the Child Core Set, is ongoing, with 

measures being retired if they fail to meet criteria of importance, 

scientific acceptability, feasibility, and usability, as set forth by the 

National Quality Forum (NQF).28 Among these measures is one for 

follow-up care for ADHD, calculated from administrative data. The 

measure is designed to capture the extent to which publicly insured 

children (ie, CHIP, Medicaid) newly treated for ADHD have adequate 

medication adherence and follow-up visits indicative of physician 

monitoring. A recent review of child mental health quality measures 

by Zima and colleagues gave a “D” rating to this measure, asserting 

there was no conclusive supporting evidence.29 Similar measures 

are a focus of the Agency for Healthcare Research and Quality and 

CMS' Pediatric Quality Measures Program.30

Our purpose was to describe the ADHD quality measure in the 

Child Core Set using data from a single state. First, we identified 

the proportion of children meeting the measure. We evaluated 

whether population characteristics, such as race/ethnicity, age, 
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ABSTRACT

OBJECTIVES: We analyzed a standard children’s quality 
measure for attention-deficit/hyperactivity disorder 
(ADHD) using data from a single state to understand the 
characteristics of those meeting the measure, potential 
barriers to meeting the measure, and how meeting the 
measure affected outcomes. 

STUDY DESIGN: Retrospective study using claims from 
Alabama’s Children’s Health Insurance Program from 1999 
to 2012.

METHODS: We calculated the quality measure for ADHD 
care, as specified within CMS’ Child Core Set and with an 
expanded denominator. We described the eligible population 
meeting the measure, assessed potential barriers, and 
measured the association with health expenditures using 
logit regressions and log-Poisson models.

RESULTS: Among those receiving ADHD medication, 11% 
of enrollees were eligible for annual measure calculation 
during our study period. Calculated as specified by CMS, 
38% of enrollees met the measure. Using an expanded 
denominator of 7615 eligible medication episodes, 14% met 
all aspects of the measure. Primary reasons for failing to 
meet the measure were lacking medication coverage (64%) 
and lacking a follow-up visit within 30 days (62%). The rate 
of meeting the measure decreased with age and was lower 
for black enrollees. Health service utilization and costs were 
greater among children meeting the measure.

CONCLUSIONS: Too few children are eligible for inclusion, 
and systematic differences exist among those who meet 
the measure. The measure may be sensitive to arbitrary 
criteria while missing potentially relevant clinical care. 
Refinements to the measure should be considered to 
improve generalizability to all children with ADHD and 
improve clinical relevance. States must consider additional 
analyses to direct quality improvement.
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or rural status, were challenges to meeting the measure. Second, 

we identified potential barriers to meeting the measure. We mea-

sured the specific components that were the most difficult to meet, 

such as timeliness of follow-up visits, and we explored whether 

exclusion criteria would be useful to understand the measured 

population. Third, we measured the association of ADHD treat-

ment with selected outcomes. Although cognizant of the difficul-

ties of accurately capturing the effectiveness of ADHD treatment 

using administrative data, we determined whether meeting the 

measure conferred any benefit on outcomes, such as injury rates 

and healthcare costs.

METHODS
Data and Study Population

This study used 1999 to 2012 claims data from Alabama’s stand-

alone CHIP program, “ALL Kids,” to calculate the measure of ADHD 

quality treatment. Throughout this time period, ALL Kids coverage 

was available in 12-month enrollment periods to Alabama children 

younger than 19 years with family incomes between 100% and 

200% of the federal poverty level (FPL). In October 2009, income 

eligibility was expanded to include up to 300% FPL. Annual pre-

miums and co-payments for services were determined primarily 

by FPL category. Family incomes at 100% to 150% FPL were catego-

rized as the “low-fee group.” Depending on year, this group faced 

co-payments ranging from $0 to $3 for a physician visit. Those 

children at 150% to 200% FPL (“fee group”) faced co-payments of 

$5. Children received exemption from cost sharing (“no-fee group”) 

if they met federal criteria, such as Native American heritage. The 

October 2009 expanded-eligibility group (“expansion group”) had 

incomes of 200% to 300% FPL and resembled the cost-sharing 

structure of the fee group. 

Enrollee characteristics were derived from ALL Kids claims and 

enrollment data, which are maintained through a contract with 

Blue Cross/Blue Shield of Alabama, as well as from enrollment 

files provided by ALL Kids. Race/ethnicity was self-reported during 

the enrollment application. We grouped children into 3 racial/

ethnic categories: white, black, and other (in-

cludes Hispanic/Latino children of any race/

ethnicity). To identify children in rural areas, 

we used rural urban commuting area codes 

based on enrollees’ zip codes.

Construction of the ADHD Quality 
Measure

The ADHD Measure, “Measure ADD: Follow-up 

Care for Children Prescribed Attention-Deficit/

Hyperactivity Disorder (ADHD) Medication,” 

was constructed according to the CMS techni-

cal manual as follows.18 First, children aged 6 to 12 years who received 

medications specified by the Healthcare Effectiveness Data and 

Information Set (HEDIS) for the treatment of ADHD were identified 

from claims data. Eligible children must have been continuously 

enrolled in the 120 days prior and 300 days following their initial 

ADHD prescription date (the index prescription start date [IPSD]) 

(eAppendix Figure [eAppendices available at www.ajmc.com]). 

This includes a minimum of 120 days prior to the IPSD without 

claims for ADHD medications (the “negative medication history”), 

30 days after the IPSD (the Initiation Phase), and 300 days following 

the IPSD (the Continuation and Management Phase [C&M Phase]). 

Information about follow-up visits and medication use were used 

to determine whether children met the measure’s criteria. 

The first component required a follow-up visit with a practi-

tioner with prescribing authority within the first 30 days after the 

IPSD. The second component required at least 2 follow-up visits 

with practitioners with prescribing authority, as well as medication 

claims equating to at least 210 of 300 days (70%) with medica-

tion coverage. We calculated the measure for children with IPSDs 

from March 1, 1999, through December 31, 2011, in order to ensure 

complete observable follow-up time for the measure calculation. 

As specified by CMS, children were excluded if they received in-

patient treatment for mental health or substance abuse at any 

point during follow-up.18 Additionally, we excluded 24 outlying 

children with greater than 38 mental health outpatient follow-up 

visits, representing extreme values of less than 1% of all children. 

Variables

We calculated the number of children who failed to meet the 

specific components of the measure outlined in the CMS techni-

cal specification manual criteria. As specified, the measure was 

calculated and reported as 2 components with different denomi-

nators: rate 1 covering the first 30 days following the IPSD and 

rate 2 covering 300 days following the IPSD. Rate 2 is calculated 

only for those meeting rate 1 with a follow-up visit within 30 

days. Although we calculated both measures as specified, we 

focused on children with 300 days of continuous enrollment 

after the IPSD (regardless of follow-up within 30 days) in order 

TAKEAWAY POINTS

We investigated measure adherence, barriers to adherence, and the association with health 
expenditures. We found: 

 › A small fraction of children treated with attention-deficit/hyperactivity disorder medication 
are eligible for inclusion, and that number is declining. 

 › Population characteristics are associated with meeting the ADHD quality measure and should 
be considered when making comparisons. 

 › Alternative but reasonable specifications for the measure can generate different results. 

 › The measure may fail to capture clinically relevant and evidence-based care quality. 

 › The measure fails to capture symptom relief, school performance, and other key outcomes.
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to comprehensively assess characteristics of 

meeting and not meeting the measure. Thus, 

our denominator included children with an 

IPSD who met the age requirement, negative 

medication history requirement, and mental 

health and substance abuse hospitalization 

exclusion criteria, and were continuously 

enrolled for 300 days. 

We then determined which component 

of the measure was not met by holding the 

denominator constant and calculating the 

proportion of children that: 1) had no 30-day 

follow-up, 2) had <210 days of medication 

coverage, and 3) did not have 2 follow-up vis-

its between days 31 and 300 of follow-up. For 

example, if an eligible child had no follow-up 

visit within 30 days, he or she did not meet the 

measure. However, we still determined if the 

child had medication coverage of 210 days or 

2 follow-up visits in days 31 to 300 following 

the IPSD. Furthermore, we calculated alterna-

tive measure specifications to illustrate the 

sensitivity of the measure to its definitions. 

For example, although the Initiation Phase 

measure specifies follow-up within 30 days, 

we calculated rates at 45 and 60 days. Likewise, 

we calculated different medication coverage 

periods (ie, 210, 150, 90, and 30 days).

We used claims data to construct covariate and outcome vari-

ables, including health expenditures and injury-related utiliza-

tion. We used primary International Classification of Diseases, 9th 

Revision, Clinical Modification (ICD-9-CM) diagnosis codes from 

the HEDIS Mental Health Diagnosis Value Set to determine if a 

child had any mental health diagnoses during the 120-day negative 

medication history. We examined total expenditures and expen-

ditures for emergency department (ED) visits, hospitalizations, all 

medical costs (excluding pharmacy claims), and pharmacy claims 

during the measurement period. Health expenditures were defined 

as payments made on behalf of ALL Kids, excluding co-payments. 

All expenditures were inflation-adjusted to 2012 dollars using the 

Consumer Price Index (all items). 

ED visits were defined as claims with Revenue Center codes 450 

to 452, 456, or 459, or Current Procedure Terminology–4 procedure 

codes from 99281 to 99285 that did not result in hospital admission. 

Hospitalization was defined by place of service codes. To identify 

children with injuries, we used primary ICD-9-CM diagnosis codes 

800 to 999 in any position to create a binary indicator for injuries 

treated in the ED or inpatient setting. Outpatient injury visits are 

considered unreliable, and similar methods have been used for 

comparisons of ADHD treatment.31 

Statistical Analysis

Bivariate comparisons of measure specifications used the 2-sample 

test of proportions. Expenditure category means were compared 

with t tests. Multivariable comparisons were estimated with logit 

regression models to predict differences in characteristics of meet-

ing the measure as well as the association of meeting the measure 

with any injury, ED, or hospitalization, clustered at the individual 

level to account for correlated errors from children with multiple 

IPSDs. We report marginal effects, which represent the percentage 

point change in the likelihood of the outcome for each predictor, 

holding all others factors constant at their mean values. For health 

service expenditures, we estimated Poisson models with a log-link 

function to account for skewness of the data. Marginal effects from 

this model reflect the predicted incremental costs or savings result-

ing from meeting the measure.

RESULTS
Between 1999 and 2012, ALL Kids had an average enrollment of 61,251 

children annually. The average annual rate of children with ADHD 

medication claims was 7.6%, and this increased from 1.7% (389 chil-

dren) in 1999 to 11.1% (9604 children) in 2012 (Figure). Among chil-

FIGURE.  Trends in ALL Kids Children Who Received an ADHD Medication 
and Those Who Were Eligible for Calculation of the ADHD Quality Measure 
(Measure ADD), 1999-2012

ADD indicates attention deficit disorder; ADHD, attention-deficit/hyperactivity disorder.
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dren receiving ADHD medication each year, on average, 10.8% (544 

children) were eligible for inclusion in measure calculation on the 

basis of age, negative medication history, continuous enrollment, 

and no mental health/substance abuse hospitalizations. Eligibility 

among children receiving ADHD medications declined over time 

from the peak of 17.0% in 2000 to 7.8% in 2012 (not shown). 

We calculated the CMS measure, and reported it as 2 rates: rate 

1, the Initiation Phase, and rate 2, C&M Phase (Table 1). For rate 

1, we identified 10,822 eligible IPSDs among 9693 children who 

met the definition of age, negative medication history, continuous 

enrollment through 30 days, and no mental health/substance abuse 

hospitalizations, of whom 4142 (38%) had a follow-up within 30 

days. Of the 4142 IPSDs meeting rate 1, 2897 IPSDs among 2801 

children met the continuous enrollment requirements for cal-

culation of rate 2. Of those, 1083 (37%) had 2 additional follow-up 

visits and 210 days of medication coverage during the C&M Phase 

(days 31-300 from IPSD), thereby fulfilling the measure criteria. In 

our expanded denominator, we identified 7615 IPSDs among 6924 

children that met all the measure eligibility requirements for rate 

1 and were continuously enrolled for a minimum of 300 days. For 

this specification, the same 1083 IPSDs that met rate 2 were the 

numerator, but 4718 additional IPSDs were included despite not 

receiving an initial follow-up visit within 30 days, which was a 

requirement for the rate 2 denominator. Allowing an additional 

15 days would increase rate 1 by 13 percentage points and increase 

the number of IPSDs eligible for rate 2 by 1421. 

The reasons for failing to meet the measure are described for the 

expanded denominator of IPSDs (Table 1). Although 691 children 

were included with multiple IPSDs ranging from 2 (n = 429; 62%) 

to 7 (n = 1; 0.1%), henceforth we describe the unit of analysis as 

“children,” rather than IPSDs, for ease of interpretation. The lack of 

complete medication coverage was a primary reason for failing to 

meet the measure (65%). However, the majority of children contin-

ued to file ADHD medication claims beyond the initial prescription 

(90%), and 60% did so for at least 150 days. 

Characteristics of children meeting and not meeting the mea-

sure are shown in Table 2. Among black children eligible for 

measure calculation, 9.8% met the measure compared with 15.8% 

of white children. Otherwise, characteristics between children 

meeting and not meeting the measure did not differ substantially.

TABLE 1. Changes in the Rates of Children With Adherent ADHD Care Versus Those With Nonadherent Care, as Defined by Specific 
Measure Criteria

Numerator Denominator % Differencea P

Rate 1: Initiation Phase

Follow-up within 30 days 4142 10,822b 38.3 – –

Follow-up within 45 days 5563 10,822 51.4 13.1 <.001

Follow-up within 60 days 6305 10,822 58.2 20.0 <.001

Rate 2: Continuation and Management

Rate 1 + 2 follow-ups + medication coverage ≥210 days 1083 2897c 37.4 – –

Rate 2: Continuation and Management (expanded denominator)

Rate 1 + 2 follow-ups + medication coverage ≥210 days 1083  7615d 14.2 – –

Rate 1 + 2 follow-ups + medication coverage ≥150 days 1683 7615 22.1  7.9 <.001

Rate 1 + 2 follow-ups + medication coverage ≥90 days 2110 7615 27.7 13.5 <.001

Rate 1 + 2 follow-ups + medication coverage ≥30 days 2297 7615 30.1 15.9 <.001

Rate 1 + medication coverage ≥210 days 1215 7615 15.9  1.7 .003

Rate 1 + medication coverage ≥150 days 1917 7615 25.1 20.9 <.001

Rate 1 + medication coverage ≥90 days 2437 7615 32.0 17.8 <.001

Rate 1 + medication coverage ≥30 days 2687 7615 35.3 21.1 <.001

Medication coverage ≥210 days 2693 7615 35.3 21.1 <.001

Medication coverage ≥150 days 4544 7615 59.6 45.4 <.001

Medication coverage ≥90 days 6107 7615 80.1 65.9 <.001

Medication coverage ≥30 days 6837 7615 89.8 75.6 <.001

ADHD indicates attention-deficit/hyperactivity disorder.
aThe difference from the base rate compared with the different measure criteria assumptions.
bEligibility based on only those aged 6 to 12 years at initiation of medication, continuously enrolled through 30 days, with no mental health or substance abuse 
exclusions.
cEligibility based on only those aged 6 to 12 years at initiation of medication, meeting rate 1, continuously enrolled through 300 days, with no mental health or 
substance abuse exclusions.
dEligibility based on only those aged 6 to 12 years at initiation of medication, continuously enrolled through 300 days, with no mental health or substance abuse 
exclusions, but who do not necessarily meet rate 1. 
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Children meeting the measure were observed to have a greater 

frequency of ED visits (26.1%) than those who did not (21.9%) (P 

= .002), but they were not significantly more likely to have an ED- 

or inpatient-treated injury: 14.4% versus 12.8%, respectively (P = 

.154) (Table 3). Mean annual prescription drug costs were higher 

among children meeting the measure ($1678 vs $916; P <.001), as 

were medical costs, excluding pharmacy claims ($1698 vs $1160; P 

<.001), and therefore, overall expenditures ($3376 vs $2076; P <.001).

After adjustment for covariates in the logit model, the likelihood 

of meeting the measure declined monotonically with age (Table 4). 

Relative to 6-year-olds, 12-year-old children were 13.0 percentage 

points less likely to meet the measure (P <.001). Children with a 

prior mental health diagnosis were 5.8 percentage points more 

likely to meet the measure (P <.001). Compared with white children, 

black children were 5.5 percentage points less likely to meet the 

measure (P <.001). Meeting the measure was associated with a 2.2 

TABLE 2. Comparison of ALL Kids Enrollees Meeting and Not Meeting the ADHD Care Measure 

Overall 
Eligibleb

Measure 
Metc

Measure Not Meta

Any 
Reason

No Follow-up 
Within 30 Days 

Medication  
Coverage <210 days 

Follow-ups From 
Day 30-300 <2

Total 7615 1083 (14.2) 6532 (85.8) 4718 (62.0) 4922 (64.6) 2055 (27.0)

Age, years: mean (SD) 9.1 (1.9) 8.5 ( 1.9) 9.2 ( 1.9) 9.2 (1.9) 9.4 (1.9) 9.4 (1.8)

Male 5277 (69.3) 747 (14.2) 4530 (69.3) 3336 (63.2) 3405 (64.5) 1456 (27.6)

Female 2338 (30.7) 336 (14.4) 2002 (30.7) 1382 (59.1) 1517 (64.9) 599 (25.6)

White 5520 (72.5) 874 (15.8) 4646 (84.2) 3348 (60.7) 3376 (61.2) 1366 (24.8)

Black 1763 (23.2) 173 (9.8) 1590 (90.2) 1164 (66.0) 1332 (75.6) 589 (33.4)

Other 332 (4.4) 36 (10.8) 296 (89.2) 206 (62.1) 214 (64.5) 100 (30.1)

Low-fee group 4235 (55.6) 561 (13.3) 3674 (86.8) 2665 (62.9) 2793 (66.0) 1220 (28.8)

Fee group 2644 (34.8) 385 (14.6) 2259 (85.4) 1623 (61.4) 1673 (63.3) 682 (25.8)

Expansion 660 (8.7) 128 (19.4) 532 (80.6) 377 (57.1) 412 (62.4) 137 (20.8)

No-fee group 76 (1.0) 9 (11.8) 67 (88.2) 53 (69.7) 44 (57.9) 16 (21.1)

Urban 5112 (67.1) 712 (13.9) 4400 (86.1) 3180 (62.2) 3310 (64.8) 1434 (28.1)

Large rural 844 (11.1) 116 (13.7) 728 (86.3) 521 (61.7) 563 (66.7) 217 (25.7)

Small rural 903 (11.9) 148 (16.4) 755 (83.6) 560 (62.0) 556 (61.6) 224 (24.8)

Isolated 628 (8.2) 92 (14.7) 536 (85.4) 377 (60.0) 408 (65.0) 152 (24.2)

Unknown location 128 (1.7) 15 (11.7) 113 (88.3) 80 (62.5) 85 (66.4) 28 (21.9)

Measurement year

2000 102 (1.3) 1 (1.0) 101 (99.0) 76 (74.5) 88 (86.3) 42 (41.2)

2001 158 (2.1) 10 (6.3) 148 (93.7) 115 (72.8) 110 (69.6) 54 (34.2)

2002 422 (5.5) 37 (8.8) 385 (91.2) 286 (67.8) 300 (71.1) 124 (29.4)

2003 682 (9.0) 86 (12.6) 596 (87.4) 438 (64.2) 436 (63.9) 204 (29.9)

2004 724 (9.5) 74 (10.2) 650 (89.8) 478 (66.0) 489 (67.5) 247 (34.1)

2005 616 (8.1) 76 (12.3) 540 (87.7) 408 (66.2) 414 (67.2) 201 (32.6)

2006 591 (7.8) 55 (9.3) 536 (90.7) 403 (68.2) 392 (66.3) 185 (31.3)

2007 595 (7.8) 62 (10.4) 533 (89.6) 397 (66.7) 396 (66.6) 190 (31.9)

2008 681 (8.9) 75 (11.0) 606 (89.0) 448 (65.8) 442 (64.9) 186 (27.3)

2009 778 (10.2) 150 (19.3) 628 (80.7) 457 (58.7) 487 (62.6) 154 (19.8)

2010 733 (9.6) 165 (22.5) 568 (77.5) 357 (48.7) 429 (58.5) 138 (18.8)

2011 777 (10.2) 141 (18.2) 636 (81.9) 433 ( 55.7) 484 (62.3) 169 (21.8)

2012 756 (9.9) 151 (20.0) 605 (80.0) 422 ( 55.8) 455 (60.2) 161 (21.3)

ADHD indicates attention-deficit/hyperactivity disorder; SD, standard deviation. 
aReasons for failure to meet the measure are not mutually exclusive or exhaustive. 
bN = 7615 eligible ADHD medication claims among 6924 children. To be eligible for measure calculation, children must be aged 6 to 12 years, have an ADHD medication 
claim, and have continuous enrollment for 120 days prior to the claim and 300 days post.
cCriteria for meeting the measure include 1 follow-up within 30 days of ADHD medication date, a minimum of 210 days of medication coverage over 10 months of 
continuous enrollment, and a minimum of 2 follow-up visits occurring between follow-up days 31 and 300.  
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percentage point–increased likelihood of an ED visit or hospitaliza-

tion for an injury (P = .032). Similarly, meeting the measure was 

associated with a 4.3 percentage point–increased likelihood of an 

ED visit during the measurement year (P = .001). We observed no 

relationship between meeting the measure and hospitalization 

(P = .214). In an additional analysis of 2019 children who had an 

additional year of follow-up after completion of the measure calcu-

lation, there were no statistically significant differences observed 

in the rates of injury, ED visits, or hospitalizations between those 

meeting versus not meeting the measure (available on request). 

The average annual predicted total expenditures per child were 

$2261 for the measurement year (eAppendix Table). Children 

meeting the measure had total expenditures that were $909 higher 

(P <.001). In particular, prescription drug expenditures were $514 

higher and medical expenditures were $375 higher (P <.001 for 

each) for children meeting the measure.

DISCUSSION
We used Alabama CHIP data from 1999 to 2012 to report trends in 

eligibility for inclusion in the CMS measure; disparities in measure 

adherence by age, race/ethnicity, and income level; sensitivity of 

meeting the measure to the definitions of its components; and the 

association with injuries and health expenditures. Our historical 

calculations reported here are slightly lower than other states’ most 

recently reported data, including those of Alabama.32 Using these 

data, we concluded there are substantial concerns with the mea-

sure in its current state based on the NQF major criteria for measure 

evaluation: importance, scientific acceptability, feasibility, and us-

ability.28 Specifically, we found the measure lacks sufficient details, 

which limits its usefulness as a tool to improve ADHD treatment 

among publicly insured children. We present 5 main conclusions 

from this analysis, which may be useful in improving the measure.

First, the results indicate that only a small fraction of children 

with ADHD medications are eligible for inclusion in the measure, 

and that number is declining. In recent years, more than 10% of 

ALL Kids enrollees received ADHD medications, yet less than 2% 

of enrollees were eligible for measure calculation. Although the 

percent of enrollees aged 6 to 12 years has been increasing, a faster 

rate of growth is observed among children over age 12, and they 

are precluded from the measure. Additionally, the continuous 

enrollment requirement precluded many children from eligibil-

ity in the calculation of the measure. During this time period, the 

immediate renewal rate in ALL Kids was approximately 60%.33 

Although program retention may vary among states, one objec-

tive of the Child Core Set Measures is to enhance state-by-state 

comparisons.34 Given that many children receiving ADHD medica-

tion are not eligible for calculation of the measure based on age or 

enrollment criteria, there are concerns that these children are not 

representative of the typical child on ADHD medications or that 

quality of care is not measured equitably. Thus, the population is 

important, but the measure appears to lack generalizability to the 

intended population, and so its scientific acceptability to capture 

changes in overall performance in the care of ADHD among chil-

dren is decreasing. 

Second, there are systematic differences in the characteristics of 

children who meet the measure, including age, prior mental health 

diagnoses, and race/ethnicity. Racial/ethnic disparities within 

ADHD have been previously observed; specifically, minorities 

have different perceptions about symptoms,35 are less likely to be 

diagnosed with ADHD,36,37 and have lower rates of ADHD medication 

use.38 Future consideration of the quality of care for ADHD among 

children in minority and other subgroups is needed in order to 

increase the usability of the measure’s goal of improving quality 

equally among all publicly insured children.

Third, meeting the measure is sensitive to both the allowable 

medication coverage criterion and to the time window for the 

initial follow-up visit. Failing to meet the measure was driven by 

lack of medication coverage and lack of 30-day follow-up visits. 

The proportion of children who received a follow-up visit within 

weeks of the 30-day window increased the number of those who 

met the measure by as much as 20 percentage points, suggesting 

the measure fails to capture clinically relevant, albeit untimely, 

follow-up care. 

Conversely, the number of children taking ADHD medications 

without an initial follow-up visit is concerning because medica-

tion therapy is optimized when dosing is properly managed.39-43 For 

children, the range of dosing needed to achieve therapeutic effects is 

broad.39 Therefore, titrating the stimulant medication dose is widely 

accepted to achieve the desired response while balancing adverse 

TABLE 3. Comparison of Outcomes and Costs Among Children 
Meeting and Not Meeting the ADHD Care Measurea  

During Year 
Follow-upb

Measure Met
(n = 1083)

Measure Not Met 
(n = 6532) Pc

Any injury visit: n (%) 156 (14.4)  838 (12.8) .154

Any ED visit: n (%) 283 (26.1) 1428 (21.9) .002

Any hospitalization: 
n (%)

 17 (1.6)  81 (1.2) .373

Costsd: mean (SD)

Medical $1698 ($2306) $1160 ($2293) <.001

Pharmacy $1678 ($1715) $916 ($1093) <.001

ED $121 ($316) $101 ($331) .0652

Inpatient $166 ($2019) $95 ($1180) .1070

Total $3376 ($3130) $2076 ($2674) <.001

ADHD indicates attention-deficit/hyperactivity disorder; ED, emergency 
department; SD, standard deviation. 
aN = 7615. 
bOutcomes and costs were calculated during the measurement period.
cP values for χ2 test for binary or t test for categorical variables. 
dCosts represent per-member-per-month costs, unconditional upon utiliza-
tion, in 2012 dollars. 
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side effects.39-44 Although having a 30-day follow-up visit does not 

guarantee proper dosing, at least some contact with a medical pro-

vider may be beneficial in monitoring side effects, including the 

potentially serious ones like aggression or emotional instability.44 

Concerns with this measure have been present since the initial draft 

of the Child Core Set.45 For example, providers were concerned that 

only an in-person, and separately billable, visit counted as a follow-

up. The CMS technical manual does permit C&M Phase follow-up 

visits to be conducted via telephone; however, like many public 

health insurance agencies nationwide, ALL Kids does not reimburse 

providers for such telephone-based services. 

Fourth, our analysis raises issues regarding the validity of the 

measure to capture clinically relevant and evidence-based care 

quality. Given that the negative medication history period is 120 

days, some fraction of children are not completely naïve to ADHD 

medication. It is unclear whether these children need the same 

level of clinical monitoring as first-time users, but it is well known 

that many children take medication “holidays” coinciding with 

school breaks, such as during the summer.46 Although clinical guid-

ance regarding planned medication holidays is lacking and the 

long- and short-term effects of them are not well understood,10 the 

measure does not adequately account for this behavior.43 Further-

more, children directed by a physician to discontinue medication 

after less than 210 days fail to meet the measure. Thus, we believe 

that simply identifying the rate of children meeting or not meeting 

the measure may be insufficient for quality improvement. 

Finally, as with any administrative data measure, claims data 

are unable to capture the presence of symptoms or school per-

formance, which are key outcomes of ADHD treatment. Using 

information available from claims data in accordance with the 

NQF feasibility criterion, we calculated health service utilization, 

costs, and injury rates among children meeting and not meeting the 

measure as an attempt to assess whether the care received under 

the measure confers any measurable benefit. These outcomes are 

TABLE 4. Marginal Effects Predicting Meeting the Measure and Effects on Health Service Utilizationa,b,c

Likelihood of 
Measure Met P

Likelihood of 
Injury Claim P

Likelihood of 
ED Visit P

Likelihood of 
Hospitalization P

Meets measure – 2.2 .037 4.3 .001 0.3 .245

Age at IPSD

6 years Ref Ref Ref Ref

7 years –5.3 .003 1.6 .288 –2.2 .258 0.5 .345

8 years –7.2 <.001 1.3 .364 –2.9 .144 –0.3 .449

9 years –7.9 <.001 1.9 .185 –1.2 .543 –0.1 .792

10 years –11.0 <.001 1.5 .297 –3.3 .096 0.3 .552

11 years –11.7 2.5 .100 –2.5 .212 –0.02 .979

12 years –13.0 <.001 4.1 .009 –1.9 .358 0.2 .735

Male 0.3 .708 2.9 .001 0.2 .862 0.1 .730

White Ref Ref Ref Ref

Black –5.5 <.001 –1.8 .044 1.6 .189 0.1 .672

Other –5.0 .006 –3.2 .100 –3.0 .260 0.4 .604

100%-150% FPL Ref Ref Ref Ref

150%-200% FPL 0.2 .826 –0.3 .676 –1.6 .124 0.5 .051

200%-300% FPL 1.2 .354 –2.5 .071 –4.8 .007 0.4 .432

Cost-sharing exempt 1.7 .740 10.3 .113 0.5 .932 1.1 .518

Urban Ref Ref Ref Ref

Large rural –0.2 .858 3.8 .004 6.7 <.001 0.1 .757

Small rural 1.5 .215 4.0 .003 6.0 <.001 –0.1 .765

Isolated 0.1 .968 2.8 .059 6.5 .001 –0.3 .403

Unknown location –3.6 .119 4.9 .146 5.9 .141 –0.4 .550

Prior mental health diagnosisd 5.8 <.001 0.3 .698 1.5 .138 0.2 .410

ED indicates emergency department; FPL, federal poverty level; IPSD, index prescription start date; Ref, reference.
aN = 7615. 
bMarginal effects presented as percentage point changes at the mean of all other covariates. 
cRobust standard errors used to account for multiple observations among 6924 unique children. Model also controls for measurement year. 
dAny International Classification of Diseases, 9th Revision, Clinical Modification diagnosis in the Health Effectiveness Data and Information Set Mental Health Value Set 
during the 120-day negative medication history, prior to attention-deficit/hyperactivity disorder medication claim.
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associated with ADHD diagnosis,3-6,47,48 but it is an open question 

whether injury rates are expected to decline among treated versus 

untreated children. We observed that injury rates were higher for 

those meeting the measure, as were total costs, largely driven by 

medical and pharmaceutical costs associated with measure criteria, 

including ADHD medication.

Quality measures must balance the use of currently available 

data with ideal measure components. Given the importance of 

improving the quality of care, measures with minimally accept-

able evidence may be used; however, it is imperative that these 

suboptimal measures evolve as health data change and new data, 

such as electronic medical records, become more widely avail-

able.49 We find that the current ADHD quality measure lacks specific 

information to guide state public health insurance agencies on 

where to target interventions to improve the care. For example, 

failure to meet this measure may be related to a variety of factors, 

including access to care, medication adherence, scheduling con-

straints, or attitudes toward ADHD among parents and children. 

Furthermore, the lack of measurable outcomes that are relevant on 

a clinical and/or population scale further inhibit the usefulness of 

this measure. To improve the usability of this measure, we recom-

mend development of additional components of the measure that 

will allow for more specific feedback to agencies to improve care 

and demonstrate a benefit of care consistent with the measure.

Limitations

 Our assessment should be interpreted in light of its limitations. 

First, a single state analysis may not be representative of the ex-

periences of other states or agencies with different policies and 

provider networks. Second, we acknowledge the possibility of se-

lection bias in our analysis of injuries and healthcare costs among 

those meeting the measure. This could occur if children with more 

severe manifestations of ADHD are more or less likely to receive 

follow-up care and demonstrate adherence with medications. Al-

ternatively, parents more likely to follow up may simply be high 

consumers of healthcare. Thus, estimates could be biased toward 

or away from the null. Finally, the measure calculation is based 

on treatment for ADHD, which may not be of uniform severity. Al-

though claims data are unable to capture disease severity, we have 

controlled for previous mental health diagnoses and utilization 

in regressions for some risk adjustment. However, without more 

detailed information, we cannot be certain to have controlled for 

confounding by disease severity.

CONCLUSIONS
Monitoring the delivery and quality of care under state public 

health insurance agencies is an important process. State report-

ing of quality measures, including this measure for ADHD, has 

not yet been tied to incentives for improvement or penalties for 

performance failure. Before this can occur, thorough validation 

of all measures within the Child Core Set is necessary to ensure 

fairness of interagency comparisons. Assessment of the measures 

to ensure public health and clinical relevance is crucial, and as 

such, we found several concerns with the current ADHD measure 

reported by public health insurance agencies. Therefore, we rec-

ommend further empirically driven revisions to the measure. We 

recommend an improved understanding of the details behind why 

children fail to meet the measure, as well as improving clinical 

process and outcome metrics in order to better measure the true 

quality of ADHD treatment among publicly insured children. n
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eAppendix 
 
 
Table. Comparison of Expenditures by Category for Children During Measure Calculation 
Period 
 

Expenditure Category 
Predicted Annual Mean 

Cost per Childa 
Effect of Meeting 

Measureb P 
Total (N = 7615) $2261  $867 <.001 
Medical (n = 7524) $1251  $344 <.001 
Pharmacy (n = 7615) $1024  $503 <.001 
Emergency department (n = 1710) $461 –$4 .903 
Inpatient (n = 98) $8180  $2363 .121 
aThe predicted mean represents the annual cost per child for those services (inflation-adjusted to 
2012 dollars), conditional upon utilization for each category.  
bThe effect of meeting the measure is estimated using log-Poisson generalized linear model 
estimation, and represents the cost difference resulting from the effect of the measure, holding all 
other covariates constant including age, sex, race, fee code, residence, prior mental health 
diagnosis, and measurement year.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Figure. Timeline for Calculating Measure ADD  
 
 
 

 
aChildren are identified by attention deficit/hyperactivity (ADHD) medication claims at the index 
prescription start date (IPSD).  
bTo be eligible for calculation, children must have a minimum of 120 days prior to the IPSD in 
which no claims for ADHD medications were present.  
cA follow-up visit with a provider is then required within 30 days. 
dTwo additional follow-ups are required between days 31 and 300; and  70% of days must have 
medication coverage (ie, medications were available for at least 210 of 300 days).  
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