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Abstract

Objective: Examine associations between oral psychostimulant pharmacotherapy adherence, work productivity, and
related indirect costs among US adults with ADHD. Methods: Medication adherence (Medication Adherence Reasons
Scale [MAR-Scale]), work productivity and activity impairment (Work Productivity and Activity Impairment—General Health
questionnaire), and ADHD symptom level (Adult ADHD Self-Report Scale version |.I Symptom Checklist) were assessed
in this noninterventional online survey of adults who self-reported having an ADHD diagnosis and were currently receiving
oral psychostimulant treatment for =3 months. Results: Of 602 respondents, 395 had low/medium adherence (LMA:
MAR-Scale total score =1) and 207 had high adherence (HA: MAR-Scale total score 0). After adjusting for covariates, the
LMA group had significantly greater levels of absenteeism, absenteeism-related indirect costs, and total indirect costs (all
p <.0l) than the HA group. Conclusion: In adults with ADHD using oral psychostimulants, lower medication adherence

was associated with greater absenteeism and indirect costs. (J. of Att. Dis. 2022; 26(6) 831-842)
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Introduction

Adult ADHD can be associated with reduced work produc-
tivity (Joseph et al., 2019; Murphy & Barkley, 2007). One
study reported that US adults diagnosed with ADHD (with
unspecified treatment status) compared with adults from a
community control group, held jobs for shorter periods
(65.9 vs. 97.0months), were fired or dismissed more fre-
quently (17.4% vs. 3.7%), and had more frequent interper-
sonal problems in the workplace (32.8% vs. 12.4%)
(Murphy & Barkley, 2007). In another study of employed
individuals in the United Kingdom who reported receiving
an ADHD diagnosis (51.5% of whom were currently receiv-
ing medication for ADHD), the mean percentage of time
missed from work was 15.7%, and the mean degree of
impairment while working due to health problems was
40.6% (Joseph et al., 2019). In analyses based on data from
the longitudinal Multimodal Treatment Study of Children
with ADHD (MTA), individuals diagnosed with ADHD as
children experienced impaired occupational outcomes as
adults, including reduced job length, increased number of
times fired, lower income, and increased likelihood of using
public assistance (Hechtman et al., 2016), with impaired
adult occupational outcomes being positively correlated

with baseline symptom severity, household income during
childhood, and comorbidity burden (Roy et al., 2017).
Studies have also shown that adult ADHD can be associ-
ated with excess costs. In one US study, the estimated
excess indirect costs due to work productivity loss were
$2.6 billion in adults diagnosed with ADHD (including both
individuals who were and who were not being treated for
their ADHD), relative to matched controls (Birnbaum et al.,
2005). In a survey of employees from a large manufacturing
firm, adults diagnosed with ADHD (the vast majority of
whom were not being treated for ADHD based on medical-
pharmacy claims records) had a 4%—5% reduction in work
performance, relative to controls without ADHD, which
translated to an annual indirect cost of $4336per worker
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(Kessler et al., 2009). In a systematic review, the annual
costs attributed to adult ADHD (including patient- and fam-
ily member-related costs) in the United States were esti-
mated to range from $105 to $194 billion, with work
productivity and income losses accounting for the largest
share of these costs (Doshi et al., 2012).

First-line pharmacotherapy for adult ADHD consists of
treatment with psychostimulants (Young & Goodman,
2016). The findings of multiple meta-analyses provide sup-
port for the efficacy of stimulants for the treatment of the
core symptoms of ADHD (Castells et al., 2018; Cortese et
al., 2018; Cunill et al., 2016; Faraone & Glatt, 2010). There
is also evidence that stimulant therapy improves an array of
functional outcomes in adults diagnosed with ADHD,
including quality of life and risk for suicidality, substance
abuse, and motor vehicle accidents (Adler et al., 2013;
Bihlar et al., 2015; Chang et al., 2017; Siffel et al., 2020).
Regarding work productivity, a randomized, placebo-con-
trolled study reported significantly greater reductions in
Endicott Work Productivity Scale total scores with osmotic-
release oral system methylphenidate (OROS-MPH) than
with placebo, indicating that OROS-MPH treatment was
associated with improvements in work productivity and
efficiency compared with placebo (Goodman et al., 2017).

Medication adherence is considered a crucial determi-
nant of treatment efficacy across many psychiatric disor-
ders, including ADHD (Kooij et al., 2013), and studies have
reported that adherence to pharmacotherapy is poor in some
adults diagnosed with ADHD (Biederman et al., 2019;
Bijlenga et al., 2017; Safren et al., 2007). In one study of
medication adherence, 22% of adults diagnosed with
ADHD reported medication adherence levels <80%, and
44% reported medication adherence levels <90% (Safren
et al.,, 2007). In a long-term naturalistic study, 77.3% of
adults diagnosed with ADHD took their medication as
directed =80% of the time at the start of the study, while
only 47.8% were taking their medication as directed =80%
of the time 3 years later (Bijlenga et al., 2017).

The relationship between treatment adherence to oral
psychostimulants and work productivity among US adults
diagnosed with ADHD has not yet been well characterized.
In this report, the association between oral psychostimulant
adherence, work productivity, and related indirect costs
among US adults diagnosed with ADHD is examined. In
addition, reasons for nonadherence among patients report-
ing poor adherence are also described.

Methods
Study Design and Procedures

This web-based, cross-sectional, observational online sur-
vey was conducted between May 8, 2018 and July 27, 2018
among adults who self-reported having an ADHD diagnosis

by a healthcare provider (HCP). Survey respondents were
emailed an internet link to the survey, which took approxi-
mately 20 minutes to complete and included questions about
demographics, health characteristics (e.g., self-report of
psychiatric or medical comorbidities diagnosed by an
HCP), work productivity, medication adherence, and
ADHD symptoms and symptom levels.

The study protocol and questionnaire were reviewed and
approved by the Sterling Institutional Review Board
(Atlanta, GA). All respondents were required to provide
informed consent before participating in the study. No per-
sonally-identifying information was stored during data cap-
ture, and all data were reported anonymously and analyzed
in the aggregate.

Respondents

Respondents were recruited from the US National Health
and Wellness Survey (n=73; Kantar, New York, NY) and
from additional healthcare ailment panels (n=529; Kantar
Profiles/LifePoints  [formerly  Lightspeed  Health],
Bridgewater, NJ; Dynata [formerly Research Now], Plano,
TX; Survey Sampling International, Plano, TX; Toluna,
Dallas, TX; and Disqo [formerly Active Measure], Glendale,
CA). All respondents were =18 years old, had to self-report
being diagnosed with ADHD by an HCP, were currently
being treated (for =3 months) with oral psychostimulants,
had to have access to a computer and the ability to access
the survey website, and had to be willing and able to pro-
vide informed consent. Respondents who completed the
survey were compensated with reward points offered by the
panel in which they were a member, with the points reflect-
ing fair market value for the respondents’ time.

Measures

The Medication Adherence Reasons Scale (MAR-Scale) is
a self-report measure with 19 items that assess reasons for
medication nonadherence (see listing of reasons in Table 2)
across domains related to logistics, beliefs, forgetfulness,
and long-term concerns (Unni et al., 2014, 2019). These 19
items are provided in a “yes/no” format, with “yes” selec-
tions followed by a query about how many days in the past
week the respondent did not take the medication due to that
reason. The MAR-Scale also includes two additional items
that assess the frequency of adherence in the past week and
the percentage of nonadherence in the past month. For the
current analyses, MAR-Scale responses for the overall scale
were dichotomized as a score of 0 (perfect adherence across
all reasons) or 1 (nonadherence for any reason).

The Adult ADHD Self-Report Scale, version 1.1
(ASRS-v1.1) Symptom Checklist measures ADHD symp-
tom level in adults (Kessler et al., 2005). It includes 18
items derived from the Diagnostic and Statistical Manual



Spalding et al.

833

of Mental Disorders, 4th Edition (American Psychiatric
Association, 1994). For each item, individuals rate the fre-
quency of ADHD symptoms over the past 6 months on a
5-point scale (O=never, 1=rarely, 2=sometimes, 3=often,
4=very often). In the current study, ASRS-v1.1 total score
was computed as previously described (Adler et al., 2019),
with total score ranging from 0 to 18 (higher scores repre-
sent more severe symptoms).

The Work Productivity and Activity Impairment—
General Health (WPAI-GH) questionnaire is a 6-item, vali-
dated self-report measure (available at www.reillyassociates.
net/ WPAI GH.html). It assesses the effect of health on
work productivity in terms of absenteeism (absence from
work), presenteeism (being unproductive at work because
of sickness), and overall work productivity loss (absentee-
ism plus presentecism) over the past 7 days in those who are
employed, as well as on daily activity impairment (Reilly et
al., 1993). It has been utilized to assess work productivity
and activity impairment across different medical conditions
(Cabeceira et al., 2019; Gajria et al., 2017; Joseph et al.,
2019; Rajagopalan & Lee, 2019; Zhang et al., 2010). All
measures are reported as percentages, with higher scores
representing greater work productivity loss or activity
impairment.

Estimated indirect costs were calculated in 2018 US dol-
lars using weekly wage data based on age and sex (Bureau
of Labor Statistics, 2018). Wages lost annually as a result of
absenteeism or presenteeism were calculated by multiply-
ing the hours missed by the estimated hourly wage (i.e., the
weekly wage divided by 40), which was then multiplied by
50 (i.e., the estimated number of work weeks per year).
Indirect costs of absentecism and presenteeism were
summed to estimate total indirect costs.

Data Presentation and Analysis

For the current analyses, respondents were dichotomized
based on the level of medication adherence (low/medium
adherence [LMA], MAR-Scale total score =1; high adher-
ence [HA], MAR-Scale total score=0). Based on prior
research indicating that approximately 57% of adults diag-
nosed with ADHD self-report adherence rates =90%
(Safren et al., 2007), it was anticipated that recruiting 600
participants would result in HA and LMA groups with
approximately 342 and 258 respondents, respectively.
Using G*Power 3.1 (Faul et al., 2009), it was anticipated
that these sample sizes would yield adequate statistical
power (=80%) to detect differences in work productivity
loss, daily activity impairment, and indirect costs as small
as Cohen’s d=0.23.

Descriptive statistics were calculated for the total sample
and for each adherence group. Means with standard devia-
tions (SD) or 95% confidence intervals (Cls) are reported

for continuous variables. Frequencies and percentages are
reported for categorical variables. Bivariate comparisons
between adherence groups were conducted using two-sided
independent sample ¢ tests for continuous variables and chi-
square tests for categorical variables. Statistical signifi-
cance was set at p<<.05. No adjustments were made to
control for type 1 error associated with conducting multiple
comparisons.

Multivariable analyses were conducted for work produc-
tivity loss, activity impairment, and related indirect costs
using generalized linear models (GLMs) specifying a nega-
tive binomial distribution and log link function. One set of
GLMs included age, ASRS-v1.1 Symptom Checklist scores
(as a continuous variable), comorbidity burden (based on
Charlson Comorbidity Index scores), medication use (anti-
depressants, sleep aids, antipsychotics, antianxiety), and co-
occurring psychiatric disorders (bipolar disorder, borderline
personality disorder, generalized anxiety disorder, major
depressive disorder, and posttraumatic stress disorder) as
covariates. A second set of GLMs assessed whether ADHD
symptom level moderates the effects of adherence on out-
comes. These GLMs included age, comorbidity burden,
medication use, and co-occurring illnesses as covariates and
ASRS-v1.1 Symptom Checklist scores as a factor/grouping
variable (low ADHD symptoms [ASRS-vl.1 Symptom
Checklist scores at or below the median] vs. high ADHD
symptoms [ASRS-v1.1 Symptom Checklist scores above
the median]) and in the interaction term with adherence.
Adjusted means, 95% Cls, and p-values based on the statis-
tical significance of the regression coefficients were gener-
ated for all GLMs. Statistical significance was set at a
two-tailed p <.05.

Results

Respondent Sociodemographic Characteristics

The LMA and HA groups were generally comparable in
terms of sociodemographic characteristics (Table 1).
Compared with the HA group, the LMA group was statisti-
cally significantly younger (p<<.001) and had a lower
annual income (p=.006).

Adherence to ADHD Medication

The mean = SD number of days that respondents took
their medication as prescribed in the past week was statis-
tically significantly lower in the LMA group than the HA
group (4.56*£2.07 vs. 6.86£0.70, p<.001). Among
respondents in the LMA group, the greatest percentage of
respondents reported reasons for nonadherence associated
with the forgetfulness domain (68.1% [269/395]), fol-
lowed by the long-term concerns (52.4% [207/395]),
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Table I. Respondent Sociodemographic Characteristics by Adherence Group.*

Characteristic HA (n=207) LMA (n=395) p Value
Mean = SD age, years 44.97 = 14.64 37.80*13.83 <.001
Sex, n (%) .040
Male 50 (24.2) 85 (21.5)
Female 154 (74.4) 310 (78.5)
Prefer not to answer 3(1.4) 0
Region, n (%) .670
Northeast 30 (14.5) 64 (16.2)
Midwest 51 (24.6) 92 (23.3)
South 97 (46.9) 171 (43.3)
West 29 (14.0) 68 (17.2)
Employment, n (%) 246
Unemployed 79 (38.2) 132 (33.4)
Employed 128 (61.8) 263 (66.6)
Self-identified race/ethnicity, n (%)* 4554
White 188 (90.8) 351 (88.9)
Black or African American 7 (34) 17 (4.3)
American Indian or Alaska Native 3(1.4) 8 (2.0
Asian 5(24) 15 (3.8)
Hispanic or Latino 7 (3.4) 25 (6.3)
Other I (0.5) 3(0.8)
Health insurance, n (%) 221
No insurance 9 (4.3) 27 (6.8)
Any insurance 198 (95.7) 368 (93.2)
Education, n (%) Al
Less than a college degree 92 (44.4) 194 (49.1)
College degree or greater 115 (55.6) 200 (50.6)
Do not know 0 I (0.3)
Annual household income, n (%) .006
<$50,000 84 (40.6) 210 (53.2)
=$50,000 114 (55.1) 165 (41.8)
Do not know 4 (1.9) 3(0.8)
Prefer not to answer 5(2.4) 17 (4.3)

Note. HA =high adherence; LMA =low/medium adherence; MAR-Scale = Medication Adherence Reasons Scale; SD =standard deviation.
*HA (MAR-Scale total score=0); LMA (MAR-Scale total score =1).

fRespondents could select multiple options.

*Based on comparison of those self-identifying as white versus the sum of all who did not self-identify as white.

logistics (47.3% [187/395]), and beliefs (44.8% [177/395])
domains. Specific reasons for not taking medication as
directed for =3 days in the past week in the LMA group
were being unsure how to take the medicine, not having
the money to pay for the medicine, not considering taking
medicine a high priority in the daily routine, not having a
way to get to the pharmacy/provider, and thinking the
medicine was not needed anymore (Table 2). Compared
with the HA group, a significantly greater percentage of
respondents in the LMA group did not take their ADHD
medication exactly as prescribed =25% of the time (13.9%
[55/395] vs. 0.5% [1/207], p <.05) over the last 30 days,
and a significantly lower percentage never missed taking
their medication as prescribed (11.1% [44/395] vs. 75.8%
[157/207], p <.05).

Medication Use and Health Characteristics

There were no statistically significant differences in the
type of ADHD medications used between the LMA and
HA groups. In the overall study population, 44.9%
(270/602) of respondents used short-acting ADHD medi-
cations (LMA, 45.1% [178/395]; HA, 44.4% [92/207)),
40.7% (245/602) used long-acting ADHD medications
(LMA, 39.5% [156/395]; HA, 43.0% [89/207]), and
14.5% (87/602) used both short-acting and long-acting
medications (LMA, 15.4% [61/395]; HA, 12.6%
[26/207]). Medication use for disorders other than ADHD
was generally comparable between the LMA and HA
groups (Table 3). The only statistically significant differ-
ence noted was that a greater percentage of the HA group
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Table 2. Mean + SD Number of Days Medication Was Missed Over the Past Week by Reason in the LMA Group.*
Reason LMA (n=395)
Not sure how to take the medicine 450x2.12
Did not have money to pay for the medicine 3.74*2.63
Do not consider taking the medicine as a high priority in my daily routine 3.34+242
Didn’t have the medicine because | didn’t have a way to get to the pharmacy/provider 3.17+2.38
Don’t think that | need the medicine anymore 3.04 2.0l
Don’t think that the medicine is working for me 2.89 £2.0I
Had side-effects from the medicine 2.63 £2.04
Didn’t have the medicine because the pharmacy/provider was out of this medicine, | was out of refills, or the mail 247+ 1.83
order did not arrive in time
Was not comfortable taking it for personal reasons 2.46 £2.06
Had difficulty opening the container 2.38+1.06
Have trouble managing all the medicines | have to take 234+ 1.8l
Was not comfortable taking it for social reasons 2.33+2.00
Had difficulty swallowing the medicine 217195
Would have taken it but have difficulty remembering things in my daily life 2.14x1.70
Sometimes skip the medicine to see if it is still needed 201 =£1.58
Concerned about possible side-effects from the medicine 1.98 = 1.57
Would have taken it but missed it because of busy schedule/change in routine 1.95*1.48
Concerned about long-term effects from the medicine 1.91 =£1.53
Would have taken it but simply missed it 1.85%1.51
Note. LMA =low/medium adherence; SD =standard deviation.
*LMA group defined by Medication Adherence Reasons Scale (MAR-Scale) total scores =1.
TRespondents categorized as high adherence were not asked about the frequency of nonadherence for each of the individual 19 items of the MAR-
Scale.
Table 3. Respondent Medication Use by Adherence Group.*
Medication type, n (%) HA (n=207) LMA (n=395) p Value
Antidepressants 107 (51.7) 208 (52.7) 821
Antianxiety 75 (36.2) 146 (37.0) .860
Sleep aids 56 (27.1) 111 (28.1) .785
Antihypertensives 55 (26.6) 66 (16.7) .004
Other medications 38 (18.4) 51(12.9) 074
Antipsychotics 18 (8.7) 53 (13.4) .088
None of the above 47 (22.7) 95 (24.1) 712

Note. HA =high adherence; LMA =low/medium adherence; MAR-Scale = Medication Adherence Reasons Scale.

*HA (MAR-Scale total score=0); LMA (MAR-Scale total score =1).

compared with the LMA group used antihypertensive
medications (p=.004; Table 3).

The most frequently reported co-occurring illnesses
were generalized anxiety disorder and major depressive dis-
order (Table 4). Significantly greater percentages of respon-
dents in the HA group reported hypertension, connective
tissue disease, and myocardial infarction, compared with
the LMA group (all p <.05; Table 4).

ADHD Symptom Levels

Mean (95% CI) ADHD symptom levels, as measured by
ASRS-v1.1 Symptom Checklist total scores, were significantly

greater in the LMA group than the HA group (10.64 [10.17,
11.12] vs. 8.55 [7.86, 9.24]; p<.001).

Work Productivity and Activity Impairment

Based on unadjusted bivariate analyses, respondents in the
LMA group had significantly greater mean (95% CI) percent-
ages of absenteeism (10.62% [7.90%, 13.33%] vs. 4.55%
[2.15%, 6.94%], p=.001), presenteeism (38.63% [34.99%,
42.26%)] vs. 29.66% [24.63%, 34.69%], p=.005), overall
work productivity loss (43.35% [39.48%, 47.21%] vs. 32.05%
[26.75%, 37.34%], p=.001), and activity impairment (47.29%
[44.19%, 50.40%] vs. 40.77% [36.51%, 45.04%], p=.015)
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Table 4. Co-occurring llinesses by Respondent Adherence Group.*

Co-occurring illness, n (%) HA (n=207) LMA (n=395) p Value
Mental health
Generalized anxiety disorder 73 (35.3) 161 (40.8) 189
Major depressive disorder 65 (31.4) 126 (31.9) 901
Bipolar disorder 35 (16.9) 75 (19.0) 531
Posttraumatic stress disorder 26 (12.6) 70 (17.7) .100
Borderline personality 10 (4.8) 25 (6.3) 456
disorder
Autism spectrum disorder 7 (34) 8 (2.0 311
Tics/Tourette syndrome I (0.5) 2 (0.5) 969
Dementia 0 3(0.8) 209
Somatic
Hypertension 47 (22.7) 60 (15.2) .022
Diabetes
With chronic complications 6 (2.9) 4 (1.0) .085
Without chronic 13 (6.3) 19 (4.8) 445
complications
Chronic pulmonary disease 10 (4.8) 22 (5.6) 701
Connective tissue disease 12 (5.8) 7 (1.8) .007
Peptic ulcer disease 7 (34) 9(2.3) 424
Any tumor 4(1.9) 10 (2.5) .643
Congestive heart failure 3(1.4) 6 (1.5) 947
AIDS/HIV 3(1.4) 4 (1.0 .635
Liver disease
Mild 4(1.9) 2 (0.5) .094
Moderate/severe 0 1 (0.3) 469
Kidney disease (moderate/ 3(1.4) 4 (1.0) 635
severe)
Atrial fibrillation/DVT/stroket 3(1.4) 3(0.8) 418
Skin ulcers/cellulitis I (0.5) 5(1.3) .358
Cerebrovascular disease 2 (1.0) 2 (0.5) .509
Myocardial infarction 3(1.4) 0 016
Hemiplegia 0 2 (0.5) .305
Peripheral vascular disease I (0.5) 1 (0.3) 641
Leukemia I (0.5) 0 167
Lymphoma 0 1 (0.3) 469
Unclassified
Other co-occurring illnesses* 33 (15.9) 58 (14.7) .682
None of the above 55 (26.6) 115 (29.1) 510
“I don’t know” 2 (1.0) 5(1.3) .745

Note. AIDS =acquired immune deficiency syndrome; DVT =deep vein thrombosis; HA =high adherence; HIV =human immunodeficiency virus;
LMA =low/medium adherence; MAR-Scale = Medication Adherence Reasons Scale.

*HA (MAR-Scale total score=0); LMA (MAR-Scale total score =1).

Based on a positive response to use of warfarin as a step to prevent DVT or stroke, plus Coumadin/warfarin for atrial fibrillation or DVT.
*Respondents could select “other” if they had a co-occurring illness that was not listed in the survey.

than the HA group (Figure 1A). After adjusting for covariates,  Indirect Costs Related to Work Productivity and

only absenteeism remained significantly greater in the LMA Activity Impairment

versus the HA group (p <.001; Figure 1B). The interactions

between adherence and ADHD symptom level on absentee- Based on unadjusted bivariate analyses, respondents in the
ism, presenteeism, overall work productivity, and activity LMA group had significantly greater mean (95% CI)
impairment were not statistically significant (Table 5). absenteeism-related indirect costs ($3669.33 [$2396.50,
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SHA (n=119), LMA (n=247).

IHA (n=118), LMA (n=240).

THA (n=207), LMA (n=395).

#p<.05. #p < .01. #p=<.001 (LMA vs. HA).

$4943.16] vs. $1359.42 [$647.80, $2071.04], p=.002) and
total indirect costs ($15,401.40 [$13,421.73, 17,381.07]
vs. $10,790.17 [$8705.31, $12,875.02], p=.002; Figure
2A) than the HA group. Indirect cost differences between
adherence groups remained statistically significant after
adjusting for covariates for absenteeism-related costs
(»<.001) and total indirect costs (p=.005) (Figure 2B).
Examination of the interaction of ADHD symptom level
and adherence on indirect costs indicated that the only sta-
tistically significant interaction was observed for absentee-
ism-related indirect costs (p <.001; Table 5). The greatest
absenteeism-related costs were observed among respon-
dents in the LMA group with low ADHD symptom levels,
and the lowest costs were observed among those in the HA
group with low ADHD symptom levels.

Discussion

The key findings of this study are that, in adults who self-
reported having an ADHD diagnosis from a healthcare pro-
vider, lower adherence to oral psychostimulant therapy was
associated with a greater level of absenteeism and greater
absenteeism-related and total indirect costs after adjusting
for potential confounds. The LMA group also had greater
ADHD symptom levels, as estimated by ASRS-vl.1
Symptom Checklist scores. To the best of our knowledge,
this is the first demonstration of the relationship between
adherence to oral psychostimulant therapy and work pro-
ductivity and related indirect costs in a US population of
adults diagnosed with ADHD.

These observations support previous studies that have
reported that adults diagnosed with ADHD report high lev-
els of impaired work productivity and incur high indirect
costs (Birnbaum et al., 2005; Doshi et al., 2012; Joseph et
al., 2019; Murphy & Barkley, 2007). In a study of adults in
the United Kingdom diagnosed with ADHD, 15.7% of
study participants missed work because of health problems,
and 40.6% were impaired while working because of health
problems (Joseph et al., 2019). Similarly, US adults diag-
nosed with ADHD have been reported to hold jobs for
shorter periods, to have been fired or dismissed more fre-
quently, and to have had more frequent interpersonal prob-
lems in the workplace than adults in a general community
sample (Murphy & Barkley, 2007). In a systematic review
of the costs of ADHD in the United States, the annual costs
attributed to adult ADHD were estimated to range from
$105 to $194 billion, with work productivity and income
losses accounting for $85 to $138 billion of these costs
(Doshi et al., 2012). Taken together, these findings empha-
size the negative impact of adult ADHD on work productiv-
ity and related indirect costs. Importantly, the current
findings were obtained in adults diagnosed with ADHD
who were currently prescribed oral psychostimulant ther-
apy. The relatively high levels of presentecism (29.66%),
overall work productivity loss (32.05%), and activity
impairment (40.77%) in the HA group suggest the treatment
regimens of study respondents may not have been optimal.
This possibility is further supported by the overall ADHD
symptom level in the HA group (mean ASRS-vI.1 total
score of 8.84), which is substantially higher than the mean
ASRS-v1.1 score of 2.0 observed in a normative US adult
population (Adler et al., 2019).

To the best of our knowledge, this is the first study to
demonstrate that higher levels of adherence to oral psycho-
stimulant therapy are associated with lower levels of absen-
teeism and lower absenteeism-related and total indirect
costs. However, these findings are not unexpected. In a ran-
domized, placebo-controlled study of OROS-MPH, signifi-
cantly greater reductions in Endicott Work Productivity



‘[9A9] woldwiAs QHQY PUE 22USJ3YpE USBMIDQ UOIIDBIDIUI 3Y3 IO} JUIIIYS0D UOISSIIZad Y3 UO paseq,

*92UDJBYPE Y3IM WLISY UofIdeIIUl B3 Ul pue ([$9.400s 3sIprayD woladwiAs || A-SYSY uelpaw<] swoidwAs gHAQY Y81y "sA [s9.400s IsippayD) wordwAs | |A-SYSY uelp

-aw>] swoidwAs qHAY Mo|) 3|qeriea uidnou3/103de) B SB PIPN|OUl 319M $310IS 3SIIRYD) WOIAWIAS || A-SYSY ‘SDIBIIBAOD SE S3553U]|1 SUIIINI20-02 PUE ‘@SN UOREDIPAW ‘UBP.JNg A3IPIGIOW0d 938 PapN|aul S|9POW S|qRIIBAIN|,
*(] = 24035 [2201 9[EIS-YVIW) VINT (0 =405 2101 3[IS-YVIN) VH:

‘YI[eaH [elaURD)

—uswuredw] A31ARDY pUe A3ARNDNPOI] JIOAA = HO-[VdAA ‘98D SUOSEY 92UD.IBYPY UONEDIPI| = 3[BIS-YV/|A 92UD.ISYPE WNIPAW/MO| = Y| 92UdJIaype YSiy=\yH || UOISIoA ‘3[eds 1ioday-j]os QHAYV INPY = | |A-SYUSY 210N

9TI° (£8%S0'61 ‘T0'8LLE1) ¥0'E0T9I (8L%18'S1 ‘SL'LEL'ON) 1€ 1€0°E] (06'S19°21 ‘S6'T901) ¥TILS'EI (21'8966 ¥T'S119) €5°L08L (16€=u) 30

95€° (81'029'S1 “16'L6T°11) 1¥+8TEI (20'0ST' 11 ‘59°S€924) 6T'89T6 (Lb'9¥L'S1 T9'60€6) 65°L01°TI (007648 ¥1°98€S) 877889 (06€ =u) parejpu-wsioRIUsdIY

100> (28'8T1€ ‘€€'STTT) 69'8€9T (£6'668F ¥S'89TE) L6'100¥ (6T°TI1TT ‘9¥'€pI) 858591 (£SVTL ‘91'¥0F) SI'1+S (16€=u) parep.-wsioauasqy
¢ ‘s3s0d 302u1py|

8L9° (b£'8S ‘YT'SH) SS°IS (10°ek ‘£1°1€) T9°9¢€ (2009 ‘€L°6€) ¥8'8F (z0'6€ '09'90) TTTE (209 =u) 3uswuredwn AAnoy

vES (9195 ‘19'8€) €L°S¥ (€6'¢¥ ‘9T°67) S8'SE (15708 ‘v¥'67) 95°8€ (1'1'v€ ‘£0°02) £1'9C (99¢ = u) 3uswiredwi A1AnINPoId SJIOM |[BISAQ

9L€ W16y ‘SLYE) TE1F (6T'8€ ‘SE€'ST) 9I'I€ (€5'8% ‘€T'87) T0'LE (£576T'6€°L1) L9°TT (85€ = u) wsipanuBsBIg

S6b’ (z6'01 ‘€9°L) €16 (o€l £578) 8901 (0T's ‘187 T8°€ Wwrsord we (99¢ = u) wsipanUsqQY
% ‘S2WO02IN0 HO-|WVdAA

ON[eA 4 swordwAs qHAV Y3H swoldwAs qHAY Mo swoirdwAis aHAV Y3iH swoldwAs qHQY Mo
9dUBIBYPE WNIPaW/MOT] 9duaJaype ysiH

“(SID %56) sues|y paisnlpy ;. ‘s93elIBAOD) U0}
paasnipy pue [9A97 wordwAs HAV Aq PaIeIapoly ‘s150D) 193.1pu| paie[ay pue Quswredw) AUANDY ‘SSOT AUAIDNPO.Y JIOAA PUB 9JUSJBYpY Usam1aq diysuonepy *§ ajqe

838



Spalding et al.

839

>
g
g

s

15,0004

10,000+

-
s

+
i

) i

A ism$ Pr ism/ Total’®

Mean (95% CI) Indirect Costs, 2018 US §

B

.| 101101874 (838.14, 1238.26)
Absenteeism’ | ..
-8-13140.78 (2762.01, 3571.49)**

| 9352.42 (7810.95, 11,198.10) ———O————
Presenteeism'~
11,247.41 (9946.13, 12,718.95)——m———

10,520.53 (8782.56, 12,602.41) ———0—————|
Total Costs'
O HA 14,557.90 (12,868.26, 16,469.40)° ———@————
um LMA

T T T
0 5000 10,000 15,000 20,000
Adjusted Mean (95% CI) Indirect Costs, 2018 US §

Figure 2. Indirect costs by adherence group:* unadjusted
bivariate analyses (A) and adjusted multivariable analysest (B).
Note. ASRS-vI.l =Adult ADHD Self-Report Scale, version I.I; Cl=con-
fidence interval; HA =high adherence; LMA =low/medium adherence;
MAR-Scale =Medication Adherence Reasons Scale.

*HA (MAR-Scale total score=0); LMA (MAR-Scale total score =1).
fIncluded age, ASRS-v1.l Symptom Checklist scores (as continuous vari-
able), comorbidity burden based on Charlson Comorbidity Index scores,
medication use, and co-occurring illness as covariates.

SHA (n=128), LMA (n=263).

IHA (n=127), LMA (n=263).

p=.01. ¥p=.001 (LMA vs. HA).

Scale total scores (i.e., greater improvements in work pro-
ductivity and efficiency) were reported with OROS-MPH
than placebo after 6 weeks of treatment (Goodman et al.,
2017). Furthermore, a post hoc analysis of a randomized,
double-blind, placebo-controlled study reported that
improvements in ADHD symptoms were greater in partici-
pants who exhibited greater adherence to OROS-MPH
treatment (Kooij et al., 2013). By extension, greater adher-
ence to other oral psychostimulant therapies, such as
amphetamine-based formulations, would also be expected
to be associated with greater workplace productivity and a
lower ADHD symptom level.

A statistically significant interaction between ADHD
symptom level and adherence on absenteeism-related indi-
rect costs was observed. As might be expected, poor adher-
ence was associated with higher absenteeism-related
indirect costs regardless of symptom level. Yet, in contrast
to expectations, this effect was much greater among those
with low ADHD symptom levels. The explanation for this

finding is not clear. However, when considering the totality
of the results, adherence appears most beneficial (and non-
adherence most harmful) in individuals with lower ADHD
symptom levels.

In this study, the greatest percentage of patients in the
LMA group reported reasons for nonadherence associated
with the forgetfulness domain. Although these findings are
limited to some degree by the options provided to respon-
dents as potential reasons for nonadherence, the MAR-
Scale was designed to reflect a comprehensive set of reasons
for nonadherence. Furthermore, the results related to forget-
fulness align with the nature of ADHD symptoms, espe-
cially with the inattentive component of ADHD. For
example, diagnostic guidelines for inattention in ADHD
based on the Diagnostic and Statistical Manual of Mental
Disorders, Fifth Edition specifically include a statement
related to forgetfulness in relation to daily activities
(American Psychiatric Association, 2013).

The most frequently reported individual reasons for non-
adherence in the LMA group were being unsure how to take
the medicine, not having the money to pay for the medicine,
not considering taking the medicine a high priority in the
daily routine, not having a way to get to the pharmacy/pro-
vider, and thinking the medicine was not needed anymore.
In a review of 41 published studies (Frank et al., 2015), the
reasons reported most frequently for stopping medication in
patients with ADHD included own wish/remission/don’t
need, withdrawal of consent, adverse effects, and subopti-
mal effect. Interestingly, in both that review and the current
study, thinking medicine was no longer needed was among
the most frequently reported reasons for not taking medica-
tion. Furthermore, reasons related to efficacy (thought the
medicine was not working, suboptimal effect) and tolerabil-
ity (had side effects, adverse effects) were also observed in
both the current study and the review by Frank et al. (2015).
Seeming discrepancies between this study and the review
by Frank et al. (2015) are likely related to study design. The
analysis by Frank et al. (2015) was conducted by focusing
on why participants withdrew from clinical studies or ter-
minated treatment. As such, some of the reasons specified
in the MAR-Scale that were frequently reported in the cur-
rent study (i.e., unsure how to take the medicine, not having
the money to pay for the medicine, not considering taking
medicine a high priority in the daily routine, not having a
way to get to the pharmacy/provider) were not relevant to
the study by Frank et al. (2015).

The co-occurring medical and psychiatric illnesses
reported in this study are consistent with other published
reports (Chen et al., 2018; Katzman et al., 2017; Kooij et al.,
2012; Mao & Findling, 2014). In the current study, anxiety
and depression were the most frequently reported psychiat-
ric illnesses, and hypertension and diabetes were the most
frequently reported medical comorbidities. Although there
were no differences in psychiatric disorders between
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adherence groups, some medical comorbidities occurred in
significantly greater percentages of respondents in the HA
group (hypertension, connective tissue disease, and myo-
cardial infarction) than the LMA group. Reasons for these
differences are unclear, in part because the medical histories
of the respondents are not known. However, it is worth not-
ing that mean age was significantly greater in the HA than
the LMA group. This difference could have contributed to
the greater frequency of co-occurring medical illnesses in
the HA group. Medication use was generally similar across
treatment groups, but a greater percentage of the HA group
used antihypertensives. This observation is consistent with
higher reporting of hypertension in this group.

These data should be considered in light of several limi-
tations. First, respondents were recruited based on member-
ship in an online market research panel. Therefore, the
results may not fully generalize to the adult ADHD popula-
tion because of potential selection bias. Second, all study
data were self-reported. As such, certain study variables
(i.e., ADHD diagnosis, medication use and adherence, co-
occurring psychiatric and medical illnesses) were not vali-
dated in a clinical setting. Although the inability to
independently verify respondents’ self-reported ADHD
diagnosis is a limitation of the current study, using a stimu-
lant for the treatment of ADHD for the last 3 months cor-
roborates an ADHD diagnosis by an HCP because a
prescription from an HCP is needed to obtain stimulant
medication. Third, detailed information on the ADHD treat-
ment regimens (i.e., the doses used and their frequency of
use) was not available, which precluded an assessment of
how treatment-related factors might have contributed to the
observed differences in ADHD symptoms between adher-
ence groups. Fourth, the demographic analysis only
included two annual income categories (<$50,000 vs.
=$50,000). As there could be substantial variability in the
=$50,000 grouping, including additional income catego-
ries would have allowed for a more detailed analysis of dif-
ferences in annual income between adherence groups. Fifth,
it is unknown how reasons that accounted for the most non-
adherent days, such as not knowing how to take the medica-
tion or being unable to pay for medication, may have
influenced the association of nonadherence with impaired
work productivity. Finally, including ASRS-v1.1 Symptom
Checklist scores as a covariate in the multivariable analyses
may have resulted in conservative estimates of the impact
of adherence on work productivity loss, activity impair-
ment, and indirect costs because poor adherence may also
be an outcome of ADHD symptoms. In other words, the
relationship between adherence and ADHD symptom levels
may be bidirectional, such that the increased ADHD symp-
tom levels (e.g., inattentiveness) associated with poor
adherence could further exacerbate nonadherence due to
their association with forgetfulness.

Conclusion

After adjusting for potential confounders, in adults who
self-reported receiving an ADHD diagnosis from a health-
care provider and who were currently using oral psycho-
stimulant therapy, lower medication adherence was
associated with greater levels of absenteeism and absentee-
ism-related and total indirect costs. Although lower medica-
tion adherence was also associated with higher ADHD
symptom levels, as measured by the ASRS-v1.1 Symptom
Checklist, the overall level of ADHD symptoms in the HA
group was substantially higher than what has been reported
in a normative US adult population (Adler et al., 2019).
Further research is warranted to better understand the treat-
ment approaches in adults diagnosed with ADHD that may
more effectively optimize treatment and improve adher-
ence, thereby minimizing the effect of ADHD on workplace
productivity and its subsequent costs.

Previous Presentations

Portions of these data have been presented at the 2019 meetings of
the American Psychiatric Association (May 18-22; San Francisco,
CA, USA), US Psychiatric and Mental Health Congress (October
3-6, 2019, San Diego, CA, USA), and International Society for
Pharmacoeconomics and Outcomes Research European Congress
(November 2—-6; Copenhagen, Denmark).

Acknowledgments

Under the direction of the authors, Srividya Ramachandran, PhD,
and Craig Slawecki, PhD, (ICON; North Wales, PA, USA), pro-
vided writing assistance for this manuscript.

Declaration of Conflicting Interests

The author(s) declared the following potential conflicts of interest
with respect to the research, authorship, and/or publication of this
article: William Spalding and Sepehr Farahbakhshian are employ-
ees of Shire, a member of the Takeda group of companies, and
hold Takeda stock. Martine C. Maculaitis and Eugenia Y. Peck are
employees of Kantar, which was funded by Shire, a member of the
Takeda group of companies, to conduct this study. Amir Goren
was an employee of Kantar at the time this research was con-
ducted, which was funded by Shire, a member of the Takeda group
of companies, to conduct this study; he is currently employed by
Geisinger (Danville, PA, USA).

Funding

The author(s) disclosed receipt of the following financial support
for the research, and/or publication of this article: This research
was conducted by Kantar (New York, NY, USA), with funding
provided by Shire Development LLC, Lexington, MA, a member
of the Takeda group of companies. Shire Development LLC,
Lexington, MA, a member of the Takeda group of companies, pro-
vided funding to ICON (North Wales, PA, USA) for support in
writing and editing this manuscript.



Spalding et al. 84|
ORCID iDs Reviews, 8(8), CD007813. https://doi.org/10.1002/14651858.
e . . CDO007813.pub3

William Spalding (=) https://orcid.org/0000-0002-2950-2931 . . .

Sepehr Farahbakhshian ((2) https://orcid.org/0000-0002-8479-2775  <hang Z., Quinn, P. D., Hur, K., Gibbons, R. D., Sjolander, A.,
Larsson, H., & D’Onofrio, B. M. (2017). Association between
medication use for attention-deficit/hyperactivity disorder

References

Adler, L. A., Dirks, B., Deas, P., Raychaudhuri, A., Dauphin,
M., Saylor, K., & Weisler, R. (2013). Self-reported quality
of life in adults with attention-deficit/hyperactivity disorder
and executive function impairment treated with lisdexamfet-
amine dimesylate: A randomized, double-blind, multicenter,
placebo-controlled, parallel-group study. BMC Psychiatry,
13(1), 253. https://doi.org/10.1186/1471-244x-13-253

Adler, L. A., Faraone, S. V., Sarocco, P., Atkins, N., &
Khachatryan, A. (2019). Establishing US norms for the Adult
ADHD Self-Report Scale (ASRS-v1.1) and characterising
symptom burden among adults with self-reported ADHD.
International Journal of Clinical Practice, 73(1), €13260.
https://doi.org/10.1111/ijcp.13260

American Psychiatric Association. (1994). Diagnostic and sta-
tistical manual of mental disorders (4th ed.). American
Psychiatric Association.

American Psychiatric Association. (2013). Diagnostic and sta-
tistical manual of mental disorders (5th ed.). American
Psychiatric Association.

Biederman, J., Fried, R., DiSalvo, M., Woodworth, K. Y.,
Biederman, I., Noyes, E., Faraone, S. V., & Perlis, R. H.
(2019). A novel text message intervention to improve adher-
ence to stimulants in adults with attention deficit/hyperactiv-
ity disorder. Journal of Clinical Psychopharmacology, 39(4),
351-356. https://doi.org/10.1097/JCP.0000000000001055

Bihlar Muld, B., Jokinen, J., Bolte, S., & Hirvikoski, T. (2015).
Long-term outcomes of pharmacologically treated versus
non-treated adults with ADHD and substance use disorder: A
naturalistic study. Journal of Substance Abuse Treatment, 51,
82-90. https://doi.org/10.1016/j.jsat.2014.11.005

Bijlenga, D., Kulcu, S., van Gellecum, T., Eryigit, Z., & Kooij,
J. J. S. (2017). Persistence and adherence to psychostimu-
lants, and psychological well-being up to 3 years after
specialized treatment of adult attention-deficit/hyperac-
tivity disorder: A naturalistic follow-up study. Journal of
Clinical Psychopharmacology, 37(6), 689—696. https://doi.
org/10.1097/JCP.0000000000000787

Birnbaum, H. G., Kessler, R. C., Lowe, S. W., Secnik, K.,
Greenberg, P. E., Leong, S. A., & Swensen, A. R. (2005).
Costs of attention deficit-hyperactivity disorder (ADHD) in
the US: Excess costs of persons with ADHD and their family
members in 2000. Current Medical Research and Opinion,
21(2), 195-206. https://doi.org/10.1185/030079904X20303

Bureau of Labor Statistics. (July 17, 2018). Usual weekly earnings
of wage and salary workers news release. https://www.bls.
gov/news.release/archives/wkyeng 07172018.htm

Cabeceira, H. D. S., Souza, D., Juliano, Y., & Veiga, D. F. (2019).
Work ability and productivity in patients with diabetic foot.
Clinics (Sao Paulo), 74, ¢421. https://doi.org/10.6061/clin-
ics/2019/e421

Castells, X., Blanco-Silvente, L., & Cunill, R. (2018).
Amphetamines for attention deficit hyperactivity disor-
der (ADHD) in adults. Cochrane Database of Systematic

and risk of motor vehicle crashes. JAMA Psychiatry, 74(6),
597-603. https://doi.org/10.1001/jamapsychiatry.2017.0659

Chen, Q., Hartman, C. A., Haavik, J., Harro, J., Klungsoyr, K.,
Hegvik, T. A., Wanders, R., Ottosen, C., Dalsgaard, S.,
Faraone, S. V., & Larsson, H. (2018). Common psychiatric
and metabolic comorbidity of adult attention-deficit/hyper-
activity disorder: A population-based cross-sectional study.
PLoS One, 13(9), €0204516. https://doi.org/10.1371/journal.
pone.0204516

Cortese, S., Adamo, N., Del Giovane, C., Mohr-Jensen, C., Hayes,
A.J., Carucci, S., Atkinson, L. Z., Tessari, L., Banaschewski,
T., Coghill, D., Hollis, C., Simonoff, E., Zuddas, A., Barbui,
C., Purgato, M., Steinhausen, H. C., Shokraneh, F., Xia, J.,
& Cipriani, A. (2018). Comparative efficacy and tolerability
of medications for attention-deficit hyperactivity disorder in
children, adolescents, and adults: A systematic review and
network meta-analysis. Lancet Psychiatry, 5(9), 727-738.
https://doi.org/10.1016/S2215-0366(18)30269-4

Cunill, R., Castells, X., Tobias, A., & Capella, D. (2016). Efficacy,
safety and variability in pharmacotherapy for adults with
attention deficit hyperactivity disorder: A meta-analysis and
meta-regression in over 9000 patients. Psychopharmacology,
233(2), 187-197. https://doi.org/10.1007/s00213-015-4099-3

Doshi, J. A., Hodgkins, P., Kahle, J., Sikirica, V., Cangelosi,
M. J., Setyawan, J., Erder, M. H., & Neumann, P. J. (2012).
Economic impact of childhood and adult attention-deficit/
hyperactivity disorder in the United States. Journal of the
American Academy of Child and Adolescent Psychiatry,
51(10), 990-1002. https://doi.org/10.1016/j.jaac.2012.07.008

Faraone, S. V., & Glatt, S. J. (2010). A comparison of the effi-
cacy of medications for adult attention-deficit’/hyperactiv-
ity disorder using meta-analysis of effect sizes. Journal of
Clinical Psychiatry, 71(6), 754-763. https://doi.org/10.4088/
JCP.08m04902pur

Faul, F., Erdfelder, E., Buchner, A., & Lang, A. G. (2009).
Statistical power analyses using G*Power 3.1: Tests for cor-
relation and regression analyses. Behavior Research Methods,
41(4), 1149-1160. https://doi.org/10.3758/BRM.41.4.1149

Frank, E., Ozon, C., Nair, V., & Othee, K. (2015). Examining why
patients with attention-deficit/hyperactivity disorder lack
adherence to medication over the long term: A review and
analysis. Journal of Clinical Psychiatry, 76(11), €1459—1468.
https://doi.org/10.4088/JCP.14r09478

Gajria, K., Lee, L. K., Flores, N. M., Aycardi, E., & Gandhi, S. K.
(2017). Humanistic and economic burden of nausea and vom-
iting among migraine sufferers. Journal of Pain Research, 10,
689-698. https://doi.org/10.2147/JPR.S124683

Goodman, D. W., Starr, H. L., Ma, Y. W., Rostain, A. L., Ascher,
S., & Armstrong, R. B. (2017). Randomized, 6-week, placebo-
controlled study of treatment for adult attention-deficit’hyper-
activity disorder: Individualized dosing of osmotic-release
oral system (OROS) methylphenidate with a goal of symptom
remission. Journal of Clinical Psychiatry, 78(1), 105-114.
https://doi.org/10.4088/JCP.15m10348


https://orcid.org/0000-0002-2950-2931
https://orcid.org/0000-0002-8479-2775
https://doi.org/10.1186/1471-244x-13-253
https://doi.org/10.1111/ijcp.13260
https://doi.org/10.1097/JCP.0000000000001055
https://doi.org/10.1016/j.jsat.2014.11.005
https://doi.org/10.1097/JCP.0000000000000787
https://doi.org/10.1097/JCP.0000000000000787
https://doi.org/10.1185/030079904X20303
https://www.bls.gov/news.release/archives/wkyeng_07172018.htm
https://www.bls.gov/news.release/archives/wkyeng_07172018.htm
https://doi.org/10.6061/clinics/2019/e421
https://doi.org/10.6061/clinics/2019/e421
https://doi.org/10.1002/14651858.CD007813.pub3
https://doi.org/10.1002/14651858.CD007813.pub3
https://doi.org/10.1001/jamapsychiatry.2017.0659
https://doi.org/10.1371/journal.pone.0204516
https://doi.org/10.1371/journal.pone.0204516
https://doi.org/10.1016/S2215-0366(18)30269-4
https://doi.org/10.1007/s00213-015-4099-3
https://doi.org/10.1016/j.jaac.2012.07.008
https://doi.org/10.4088/JCP.08m04902pur
https://doi.org/10.4088/JCP.08m04902pur
https://doi.org/10.3758/BRM.41.4.1149
https://doi.org/10.4088/JCP.14r09478
https://doi.org/10.2147/JPR.S124683
https://doi.org/10.4088/JCP.15m10348

842

Journal of Attention Disorders 26(6)

Hechtman, L., Swanson, J. M., Sibley, M. H., Stehli, A., Owens,
E. B., Mitchell, J. T., Arnold, L. E., Molina, B. S., Hinshaw,
S. P., Jensen, P. S., Abikoff, H. B., Perez Algorta, G.,
Howard, A. L., Hoza, B., Etcovitch, J., Houssais, S., Lakes.,
K. D., Nichols, J. Q., & MTA Cooperative Group. (2016).
Functional adult outcomes 16 years after childhood diagno-
sis of attention-deficit/hyperactivity disorder: MTA results.
Journal of the American Academy of Child and Adolescent
Psychiatry, 55(11), 945-952.e2. https://doi.org/10.1016/].
jaac.2016.07.774

Joseph, A., Kosmas, C. E., Patel, C., Doll, H., & Asherson, P.
(2019). Health-related quality of life and work productivity of
adults with ADHD: A U.K. web-based cross-sectional survey.
Journal of Attention Disorders, 23(13), 1610-1623. https://
doi.org/10.1177/1087054718799367

Katzman, M. A., Bilkey, T. S., Chokka, P. R., Fallu, A., & Klassen,
L. J. (2017). Adult ADHD and comorbid disorders: Clinical
implications of a dimensional approach. BMC Psychiatry,
17(1), 302. https://doi.org/10.1186/s12888-017-1463-3

Kessler, R. C., Adler, L., Ames, M., Demler, O., Faraone, S., Hiripi,
E., Howes, M. J., Jin, R., Secnik, K., Spencer, T., Ustun, T. B.,
& Walters, E. E. (2005). The World Health Organization Adult
ADHD Self-Report Scale (ASRS): A short screening scale for
use in the general population. Psychological Medicine, 35(2),
245-256. https://doi.org/10.1017/S0033291704002892

Kessler, R. C., Lane, M., Stang, P. E., & Van Brunt, D. L. (2009).
The prevalence and workplace costs of adult attention defi-
cit hyperactivity disorder in a large manufacturing firm.
Psychological Medicine, 39(1), 137-147.

Kooij, J. J., Huss, M., Asherson, P., Akehurst, R., Beusterien, K.,
French, A., Sasané, R., & Hodgkins, P. (2012). Distinguishing
comorbidity and successful management of adult ADHD.
Journal of Attention Disorders, 16(Suppl. 5), 3S—19S. https://
doi.org/10.1177/1087054711435361

Kooij, J. J., Rosler, M., Philipsen, A., Wachter, S., Dejonckheere,
J., vander Kolk, A., van Agthoven, M., & Schauble, B. (2013).
Predictors and impact of non-adherence in adults with atten-
tion-deficit/hyperactivity disorder receiving OROS methyl-
phenidate: Results from a randomized, placebo-controlled
trial. BMC Psychiatry, 13, 36. https://doi.org/10.1186/1471-
244X-13-36

Mao, A. R., & Findling, R. L. (2014). Comorbidities in adult atten-
tion-deficit/hyperactivity disorder: A practical guide to diag-
nosis in primary care. Postgraduate Medicine, 126(5), 42-51.
https://doi.org/10.3810/pgm.2014.09.2799

Murphy, K. R., & Barkley, R. A. (2007). Occupational function-
ing in adults with ADHD. The ADHD Report, 15(1), 6-10.
https://doi.org/10.1521/adhd.2007.15.1.6

Rajagopalan, K., & Lee, L. K. (2019). Association between
adherence to sodium channel blockers and patient-reported
outcomes: Analysis of US survey data among patients with
epilepsy. Epilepsy & Behavior, 99, 106483. https://doi.
org/10.1016/j.yebeh.2019.106483

Reilly, M. C., Zbrozek, A. S., & Dukes, E. M. (1993). The valid-
ity and reproducibility of a work productivity and activity
impairment instrument. Pharmacoeconomics, 4(5), 353-365.
https://doi.org/10.2165/00019053-199304050-00006

Roy, A., Hechtman, L., Arnold, L. E., Swanson, J. M., Molina,
B. S. G, Sibley, M. H., Howard, A. L., & MTA Cooperative
Group. (2017). Childhood predictors of adult functional

outcomes in the Multimodal Treatment Study of Attention-
Deficit/Hyperactivity Disorder (MTA). Journal of the
American Academy of Child and Adolescent Psychiatry,
56(8), 687-695.e7. https://doi.org/10.1016/j.jaac.2017.05.020

Safren, S. A., Duran, P., Yovel, 1., Perlman, C. A., & Sprich, S.
(2007). Medication adherence in psychopharmacologically
treated adults with ADHD. Journal of Attention Disorders,
10(3), 257-260. https://doi.org/10.1177/1087054706292165

Siffel, C., DerSarkissian, M., Kponee-Shovein, K., Spalding, W.,
Gu, Y. M., Cheng, M., & Duh, M. S. (2020). Suicidal ideation
and attempts in the United States of America among stim-
ulant-treated, non-stimulant-treated, and untreated patients
with a diagnosis of attention-deficit/hyperactivity disorder.
Journal of Affective Disorders, 266, 109—119. https://doi.
org/10.1016/j.jad.2020.01.075

Unni, E. J., Olson, J. L., & Farris, K. B. (2014). Revision and
validation of Medication Adherence Reasons Scale (MAR-
Scale). Current Medical Research and Opinion, 30(2), 211-
221. https://doi.org/10.1185/03007995.2013.851075

Unni, E. J., Sternbach, N., & Goren, A. (2019). Using the
Medication Adherence Reasons Scale (MAR-Scale) to iden-
tify the reasons for non-adherence across multiple disease
conditions. Patient Preference and Adherence, 13,993—-1004.
https://doi.org/10.2147/PPA.S205359

Young, J. L., & Goodman, D. W. (2016). Adult attention-deficit/
hyperactivity disorder diagnosis, management, and treat-
ment in the DSM-5 era. Primary Care Companion to CNS
Disorders, 18(6). https://doi.org/10.4088/PCC.16r02000

Zhang, W., Bansback, N., Boonen, A., Young, A., Singh, A., &
Anis, A. H. (2010). Validity of the work productivity and
activity impairment questionnaire - general health version
in patients with rheumatoid arthritis. Arthritis Research &
Therapy, 12(5), R177. https://doi.org/10.1186/ar3141

Author Biographies

William Spalding received an MS in Epidemiology from the Michigan
State University College of Human Medicine. He is currently serving
as a senior director and the Head of Safety Pharmacoepidemiology at
Shire, a member of the Takeda group of companies.

Sepehr Farahbakhshian received a BS in Biochemistry and MS
in Pharmacology from the University of British Columbia and an
MS in Applied Health Economics and Outcomes Research from
the Jefferson Medical College of Thomas Jefferson University. He
is currently serving as director, Value Access Insights & Solutions,
US Health Economics & Outcomes Research at Shire, a member
of the Takeda group of companies.

Martine C. Maculaitis received an MA in Behavioral Sciences
from Kean University and a PhD in Industrial and Organizational
Psychology from the City University of New York. She is cur-
rently serving as a director of Real World Evidence at Kantar.

Eugenia Y. Peck received an MS in Communications from
Purdue University and a PhD in Communications from the
University of Wisconsin at Madison. She is currently serving as a
vice president of Consulting Services at Kantar.

Amir Goren received a PhD in Social Psychology from Princeton
University. At the time this study was conducted, he served as a
senior director of Health Outcomes at Kantar. He is currently the
program director of the Behavioral Insights Team at Geisinger.


https://doi.org/10.1016/j.jaac.2016.07.774
https://doi.org/10.1016/j.jaac.2016.07.774
https://doi.org/10.1177/1087054718799367
https://doi.org/10.1177/1087054718799367
https://doi.org/10.1186/s12888-017-1463-3
https://doi.org/10.1017/S0033291704002892
https://doi.org/10.1177/1087054711435361
https://doi.org/10.1177/1087054711435361
https://doi.org/10.1186/1471-244X-13-36
https://doi.org/10.1186/1471-244X-13-36
https://doi.org/10.3810/pgm.2014.09.2799
https://doi.org/10.1521/adhd.2007.15.1.6
https://doi.org/10.1016/j.yebeh.2019.106483
https://doi.org/10.1016/j.yebeh.2019.106483
https://doi.org/10.2165/00019053-199304050-00006
https://doi.org/10.1016/j.jaac.2017.05.020
https://doi.org/10.1177/1087054706292165
https://doi.org/10.1016/j.jad.2020.01.075
https://doi.org/10.1016/j.jad.2020.01.075
https://doi.org/10.1185/03007995.2013.851075
https://doi.org/10.2147/PPA.S205359
https://doi.org/10.4088/PCC.16r02000
https://doi.org/10.1186/ar3141

