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ABSTRACT

OBJECTIVE: To examine whether higher attention-deficit/hy-
peractivity disorder (ADHD) medication coverage was asso-
ciated with lower depressive symptoms among adolescents
who live in underresourced neighborhoods and/or identify as a
member of a minoritized group.

MEeTHODS: In this retrospective cohort study, adolescents aged 12
to 18 years with ADHD completed a depression screener at their
annual well visit. Patients were seen at a primary care office that
predominantly serves minoritized, Medicaid-insured youth from
underresourced neighborhoods. We calculated ADHD medication
coverage as the percentage of days in which medication was
available in the prior 36 months based on prescriptions in the
electronic health record (range 0%—100%). Zero-inflated negative
binomial regression models assessed whether medication coverage
was associated with differences in total depression scores, mea-
sured by the Patient Health Questionnaire.

REsuLTS: We included 2569 adolescents (66.6% male, 70.9%
Black, 86.6% Medicaid-insured) with 4145 well visits. Medication

coverage was poor (mean = 18.5% days covered, standard devia-
tion = 26.8%). Higher medication coverage was not associated with
lower depression scores in the overall sample. However, after ex-
cluding patients with 0% medication coverage, there was a sig-
nificant association between higher coverage and lower depression
scores. Depression symptom scores were higher in patients with
mental/behavioral health comorbidities, those of female sex, and
those living in neighborhoods with lower opportunity scores.
ConcLusions: Greater ADHD medication coverage was as-
sociated with a small, yet potentially clinically significant de-
crease in depression symptoms in our sample, underscoring the
need to investigate the protective effect of ADHD medication
on depression in more diverse populations.

KeywoRrbs: adolescent mental health; attention-deficit/hyper-
activity disorder; depression; social determinants of health
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WHAT’s NEw

Previous studies identify a link between attention-deficit/
hyperactivity disorder medication and reduced depression
risk in the general population. Using real-world clinical
pediatric settings, we found that this relationship holds up
among an understudied group: minoritized, Medicaid-in-
sured youth from underresourced neighborhoods.
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Adolescents with attention-deficit/hyperactivity disorder
(ADHD) have a 5-times greater risk for major depressive
disorder (MDD) than adolescents without ADHD." Youth
with both disorders has more severe functional impair-
ment than those with either condition alone.” Reducing
the risk for depression symptoms in this population could
not only improve their mood outcomes but also reduce
ADHD-related impairment.
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Mechanisms underlying ADHD and depression co-
morbidity are not fully understood, but research points to a
combination of genetics,” neurocognitive impairments,” and
psychosocial factors.” * Although patients with ADHD ex-
perience true depression and not simply demoralization from
ADHD symptoms,” stressors related to demoralization (eg,
family dysfunction, academic struggles, and interpersonal
difficulties) are likely underlying mechanisms influencing
the relationship between these 2 conditions.” * Within this
demoralization model, it is theorized that symptoms of
ADHD precede, and are potentially causal of, later depres-
sion symptoms and MDD diagnosis.” Given these theore-
tical pathways and the progression of depression symptoms
after ADHD symptoms (depression more commonly
emerges in adolescence),'” it is plausible that early, con-
sistent treatment of ADHD symptoms may reduce depres-
sion symptoms in adolescence.

Multiple studies have demonstrated a protective effect
of ADHD medication on depression risk, both when
looking at cumulative time on ADHD medication in
childhood and when looking at patients actively taking
medication.'' "7 Most studies investigating such links
used formal MDD diagnoses, unplanned medical visits for
depression, and/or structured clinical interviews as the
depression outcome. Only 1 prior study, to our knowl-
edge, used self-reported symptoms.'®

Self-reported depression screens in adolescents have been
shown to increase identification of depression symptoms
compared to targeted interventions or caregiver-reported
symptoms.'”'® Additionally, health equity researchers re-
commend standardized screeners to reduce biases in the
initial detection of mental behavioral health conditions.'”’

Prior studies also have not evaluated ADHD medication
use and depression risk in adolescents that are re-
presentative of our patient population—predominantly
minoritized, Medicaid-insured youth from underresourced
neighborhoods. Given structural inequities affecting these
populations, including increased risk of mental health
challenges like depression,”””" higher likelihood of unmet
mental health needs,”””>> and lower ADHD medication
utilization rates,”? failure to examine links between
ADHD medication use and depression symptoms is an
important gap in the literature.

Therefore, we sought to assess whether ADHD medi-
cation coverage in a low-resourced adolescent population
with ADHD was associated with changes in self-reported
depression symptoms. We also sought to evaluate the
impact of other predictors—namely biological sex, psy-
chiatric comorbidity, and neighborhood factors—on de-
pression symptoms in this population. We hypothesized
that higher ADHD medication coverage would be asso-
ciated with fewer self-reported depression symptoms.

METHODS

SETTING

We conducted a retrospective cohort study using data
from the electronic health record (EHR) at a tertiary care
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pediatric medical center. Included patients were all seen at
one of the medical center’s 6 primary care practices,
which care for patients 0 to 18 years old and serve a
predominantly non-Hispanic Black (70%), Medicaid-in-
sured or self-pay (90%) population, with ~62,000 visits
per year. All 6 centers manage ADHD.

The project was reviewed and approved by the
Institutional Review Board. Data were collected between
February 4, 2019 and June 21, 2023.

Stupy PoPuLATION

We included patients aged 12 to 18 years with a diagnosis
of ADHD (ICD-10 codes F90.0, F90.1, F90.2, F90.8, or
F90.0) who completed a Patient Health Questionnaire
(PHQ-9) depression screen at an adolescent well-care visit
(WCV). We considered the date of the WCV as the “index
encounter.”” ADHD diagnoses had to be present in the
EHR prior to the index encounter for that encounter to be
included. We excluded encounters where a PHQ-9 was
not completed, or the visit was not billed as a WCV. This
was to ensure that the PHQ-9 was part of routine
screening rather than during a visit for depression man-
agement.

Patients diagnosed with ADHD at our primary care
centers must meet DSM-5 criteria using validated
screeners. When there is diagnostic uncertainty, primary
care providers consult with integrated behavioral health
psychologists or refer to a specialized center for ADHD
within our institution for further assessment.

ConNcepTUAL FRAMEWORK

In line with recent recommendations around research on
racial disparities,”” we developed a conceptual framework
a priori to guide analyses. We used published literature to
identify potential external factors that may impact the
relationship between ADHD medication and adolescent
depression. In our review, we found evidence for racial,
ethnic, and socioeconomic inequities in ADHD treatment
access and service utilization.”%*’ We, therefore, included
race and ethnicity as a focus of our study, acknowledging
that both are social constructs without a biological basis.
We did so to focus on an understudied population and to
see whether the previously studied relationship between
ADHD treatment and depression risk is observed in this
population. We categorized race and ethnicity based on
patient (or family) self-report in the EHR. We acknowl-
edge that differences around access to care, mental health
stigma, and prevalence of mental health comorbidities are
likely reflective of structural, historical, and systemic in-
equities with known health effects.'” The framework also
informed our selection of covariates.

Outcome (PHQ-9 ScorkE)

The PHQ-9 score at the index encounter was our primary
outcome. The PHQ-9 is a validated tool to screen for
depression in adolescents.””” The PHQ-9 consists of 9
questions, each representing a symptom of depression,
with the frequency rated over the preceding 2 weeks using
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a 4-point scale (not at all = 0, several days = 1, more than
half the days = 2, and nearly every day = 3). We measured
the outcome as a continuous variable ranging from 0 to
27. Scores are positively correlated with functional im-
pairments,”” including MDD severity.”’

PHQ-9 screening is a routine part of annual WCVs at
our 6 primary care centers for patients =12 years. Our
EHR automatically assigns surveys. Patients receive an
electronic tablet to enter responses after registering for
their appointment. PHQ-9 screening is completed with
high reliability: >93% of assigned PHQ-9 screens were
completed across our primary care sites. Those not
completed are often due to patients getting distracted,
declining screening, or barriers such as a patient’s de-
velopmental delay or preferring a language other than
English.

ExpPosuRE

The exposure of interest was days covered with ADHD
medication. To align with landmark studies,'"'” we in-
cluded stimulants and atomoxetine but excluded alpha-
agonists. We calculated the percentage of days covered
with ADHD medication in the 36 months prior to the
index encounter based on EHR prescriptions. For ex-
ample, if a patient received 7 30-day prescriptions in the
prior 36 months, that patient had 19.2% of days covered
(7 x 30 = 210 days covered/1095 total days). If an ADHD
diagnosis occurred more recently (less than 36 months
ago), we changed the denominator from 36 months to the
time between the ADHD diagnosis and the index en-
counter. This occurred in 12.6% of encounters. The
medication coverage exposure was a continuous measure
with coverage ranging from 0% to 100%.

Prescriptions were ordered by either a pediatric, psy-
chiatric, or developmental behavioral clinician within our
institution. We chose medication prescriptions because it
provided an objective, reliable measure that is a well-ac-
cepted proxy for medication receipt.”’ We did not have
reliable data available on whether medications were
picked up or taken.

COVARIATES

AGE AND SEx

We selected biological sex and age at the time of the
index encounter (when the PHQ-9 was completed) as
covariates based on our conceptual framework.
Depression has a higher prevalence in adolescent females
than males,“‘ and depression risk increases with age in
patients with ADHD.'

MEenTaL BenaviorAL HEaLTH COMORBIDITY

Prior research indicates a direct relationship between
mental and behavioral health comorbidity and medication
coverage,”~ as well as a higher risk of depression symp-
toms in those with a comorbidity.”* Therefore, we tested
whether controlling for the presence of a mental or be-
havioral health comorbidity (categorical yes/no) was a
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good fit for our models, and if so, we planned to include it
as a covariate in the adjusted analyses. Using the EHR, we
identified comorbidities around anxiety, depression,
trauma, autism spectrum disorders, and externalizing
disorders such as oppositional defiant disorder and con-
duct disorder.

SociaL DETERMINANTS OF HEALTH

Based on our conceptual framework, it was important to
consider social determinants of health (SDOH) and their
potential link to medication access and risk for depres-
sion. To estimate this impact, we used the Child
Opportunity Index 3.0 (COI) as a covariate by geocoding
and then spatially joining each patient’s home address to a
corresponding census tract.”” The COI is a composite
measure of neighborhood-level SDOH that has been used
previously to evaluate the impact of structural racism,
neighborhood disinvestment, and neighborhood-level
stress on health outcomes, including mental and beha-
vioral health outcomes.”’ COI scores were categorized
into 5 quintiles, ranging from very low to very high op-
portunity, where higher scores indicate higher levels of
opportunity and fewer barriers to healthy development.

STATISTICAL ANALYSIS

Due to the distribution of PHQ-9 total scores, which in-
cluded many zeros, we used zero-inflated negative bino-
mial regression for our analysis. General estimating
equations accounted for patients with multiple encounters.
We completed unadjusted and adjusted analyses using the
covariates described above. Spearman testing was used to
ensure that covariates were not significantly correlated
with one another in the adjusted models.

We also performed 2 sensitivity analyses in line with a
prior landmark study.'* The first excluded patients with a
diagnosis of depression or receipt of antidepressant
medication prior to the index encounter. These patients
may have been receiving treatment for depression symp-
toms, which would impact their PHQ-9 score. The second
sensitivity analysis excluded patients with zero ADHD
medication prescriptions during the study period. As
mentioned in Chang et al,'" patients who receive no
ADHD prescription may be different due to “less severe
symptoms or [...] comorbid conditions unsuitable for
medication.” Thus, analyzing a sample excluding these
patients limited the effect of those “unmeasured condi-
tions.”""

ResuLTs

SAMPLE

Our final dataset included 2569 patients with ADHD who
completed a PHQ-9 at a WCV (Figure). The average age
at the time of the index encounter was 14.9 years (stan-
dard deviation [SD] 1.7 years). The mean age at ADHD
diagnosis was 8.3 years (SD 2.7 years). Our population
was predominantly male (66.6%), identified as Black
(70.9%), and had Medicaid insurance (86.6%) (Table 1).
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Primary Care Patients
aged 12-18 years old
with ADHD

n=3,844

No documented WCV
during study period

n=1,015(26.4%)

n = 2,829 patients

PHQ-9 not completed
at WCV

n =260 (9.2%)

n = 2,569 patients

(total 4,145 qualifying
WCV’s within study
period)

Figure. Flow diagram of patient inclusion and exclusion from
the source population of adolescent primary care patients. ADHD
indicates attention-deficit/hyperactivity disorder; PHQ-9, Patient
Health Questionnaire; and WCV, well care visit.

Among those included, 80.9% had at least 1 comorbid
psychiatric diagnosis. The most common comorbid con-
ditions were externalizing disorders (eg, oppositional
defiant disorder and/or conduct disorder; 57.7%). In the
36 months prior to the index encounter, individuals had a
mean of 18.5% (SD 26.8%) and a median of 0% (inter-
quartile range 0%—-33%) days covered with medication.
PHQ-9 scores ranged from O to 27 with a mean score of
3.6 (SD 4.8), median of 2.0 (interquartile range 0.0-5.0),
and an 11.5% positive rate (total score 210).

Am 1: MepicaTioN CovERAGE AND DEPRESSION SCORES

We found no statistically significant association between
percentage of days covered with ADHD medication and
PHQ-9 scores (exp[p]=0.98, confidence interval [CI]
0.97-1.00, P=0.071) (Table 2) in the overall sample.
When controlling for age, sex, prior comorbidity, and
COlI, there was no change in findings. Our sensitivity
analysis, excluding patients with prior depression diag-
noses, demonstrated similar findings (Table 2).

When excluding patients with zero ADHD prescriptions
in the study period, we found a statistically significant
association between PHQ-9 score and ADHD medication
coverage (exp[p]=0.97, CI 0.95-0.99, P=0.019). For
every 10% increase in days covered with ADHD medi-
cation, the PHQ-9 score was expected to be 3% (or 0.81
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total points) lower. The adjusted analysis for this sensi-
tivity sample found nearly identical results (Table 2).

Amm 2: OTHER PREDICTORS OF DEPRESSION SCORES

Sex was significantly associated with PHQ-9 scores. On
average, male patients reported 31% fewer depression
symptoms than female patients (CI 0.63-0.76, P < 0.001)
(Table 3). When controlling for ADHD medication cov-
erage, age, COI, and prior comorbidity, sex continued to
be associated with depression symptoms for adolescents
with ADHD, with 27% lower PHQ-9 scores for males (CI
0.66-0.80, P < 0.001).

The presence of prior mental or behavioral health co-
morbidity was also significantly associated with the PHQ-
9 score. After adjustment, those with a comorbidity had
33% higher PHQ-9 scores when compared to those
without a comorbidity (CI 1.19-1.49, P < 0.001).

Using the very low COI quintile as a reference (which
denotes the lowest level of opportunity), those living in
areas with higher COI scores had significantly lower de-
pression symptoms when controlling for our covariates
(Table 3). PHQ-9 scores were, on average, 15% lower and
13% lower for patients living in low COI and Moderate
COI neighborhoods, respectively, when compared to pa-
tients living in very low COI areas. However, this effect
diminished and became nonsignificant in the high and
very high COI categories. Spearman tests found a low
correlation between COI and medication coverage
(r=0.068, P < 0.001) and no correlation between COI
and PHQ-9 score (r=-0.030, P =0.058).

Discussion

This study investigated the relationship between ADHD
medication treatment and depression symptoms in pre-
dominantly minoritized, Medicaid-insured youth from
underresourced neighborhoods. Unlike prior studies of
more advantaged populations, we did not find a significant
association between ADHD medication prescriptions and
depression scores in the overall population. We did,
however, find such an association when excluding those
ADHD patients who received zero prescriptions during
the study period.

Most prior studies investigating the relationship be-
tween ADHD medications and MDD identified a protec-
tive effect such that ADHD medication reduced
depression diagnoses.'''” Our null findings when using
our full sample are consistent with another study that used
a similar outcome measure—self-reported depression
symptoms (via the Beck Depression Inventory).'® In
contrast, studies finding a beneficial effect used measures
signifying more significant depression-related issues that
rose to the level of a coded diagnosis or unplanned
health care utilization (eg, admission). ' "°

However, when we analyzed patients with at least 1
ADHD prescription, we saw a statistically significant re-
lationship between medication coverage and PHQ-9
scores, with a 0.81 point drop in PHQ-9 scores for every
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Table 1. Cohort Characteristics
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Full Sample (n = 2569)

Patients With at Least 1 ADHD Medication in the Previous
36 mo (n = 1305)

n (0/0)

Sex

Female 858 (33.4%)

Male 1711 (66.6%)
Race

Black 1822 (70.9%)

White 565 (22.0%)

Asian 4 (0.2%)

American Indian/Alaska Native 2 (0.1%)

Middle Eastern 1 (0.0%)

Multiracial 120 (4.7%)

Unknown 55 (2.1%)
Ethnicity

Hispanic 83 (3.2%)

Non-Hispanic 2485 (96.7%)

Unknown 1 (0.0%)
Interpreter Needed

Yes 41 (1.6%)

No 2528 (98.4%)
Payor type

Medicaid 2224 (86.6%)

Commercial 371 (14.4%)

Self-Pay 35 (1.4%)
Presence of a mental or behavioral health

comorbidity

Yes 2078 (80.9%)

No 548 (21.3%)
Childhood Opportunity Index 3.0, quintile

Missing 124 (4.8%)

Very low 1039 (40.4%)

Low 665 (25.9%)

Moderate 500 (19.5%)

High 317 (12.3%)

Very high 181 (7.0%)

Mean (SD)

Days covered with ADHD medication in the
previous 36 months

Age at index well-child visit

PHQ-9 score at the index well-child visit

18.5% (26.8)

14.9y (4.8)
3.6 (4.8)

n (%)

403 (30.9%)
902 (69.1%)

853 (65.4%)
372 (28.5%)
4 (0.3%)

0

0

54 (4.1%)
22 (1.7%)

31 (2.4%)
1273 (97.5%)
1(0.1%)

15 (1.1%)
1290 (98.9%)

1116 (85.5%)
201 (15.4%)
19 (1.5%)

1089 (83.4%)
237 (18.2%)

58 (4.4%)
513 (39.3%)
313 (24.0%)
264 (20.2%)
169 (13.0%)
105 (8.0%)
Mean (SD)
37.9% (27.1)

148y (1.7)
3.7 (4.8)

ADHD indicates attention-deficit/hyperactivity disorder; PHQ-9, Patient Health Questionnaire.

Table 2. Association Between Increasing ADHD Medication Prescription Coverage and Depression Scores on the Patient Health
Questionnaire Among Adolescent Primary Care Patients With ADHD (n=2569 Patients)

Unadjusted Adjusted’
Sample (n) Exp (B)* (95% CI) P-value Exp (B)* (95% ClI) P-value
Full (2569) 0.98 (0.97, 1.00) 0.071 0.99 (0.97, 1.00) 0.077
Excluding those with prior depression (1241) 0.98 (0.95, 1.01) 0.164 0.98 (0.96, 1.01) 0.225
Patients with at least 1 ADHD prescription in the prior 36 mo (1305) 0.97 (0.95, 0.99) 0.019 0.97 (0.95, 0.99) 0.013

ADHD indicates attention-deficit/hyperactivity disorder; Cl, confidence interval.
" Predicted change in Patient Health Questionnaire score for every 10% increase in days covered with attention-deficit/hyperactivity

disorder medication.

" Controlled for age at time of encounter, biological sex, presence of a mental behavioral health comorbidity, and Child Opportunity Index

score.

10% increase in days covered. Experts consider clinical
improvement in depression to be a 7-point drop in PHQ-9
score or a score to decrease by 50%.°"" In our study, it
would take a large increase in medication coverage to
drop 7 points. That said, our findings take on clinical
significance in light of the real-world application of our

study design and the limitations of our study measures.
Specifically, the PHQ-9 is often completed in a busy
clinic setting in the presence of others, which may not
precisely measure enough change to detect a decrease in
symptoms, especially considering our population’s low
medication rate. When considering the low medication
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Table 3. Potential Risk Factors for Increased Depression Scores in Adolescents With ADHD (n=2569 Patients)

Unadjusted Adjusted’

Covariate Exp (B)* (95% CI) P-value Exp (B)* (95% ClI) P-value
% ADHD medication coverage (days) 0.98" (0.97, 1.00) 0.071 0.99" (0.97, 1.00) 0.077
Sex: Male (ref=Female) 0.69 (0.63, 0.76) <0.001 0.73 (0.66, 0.80) <0.001
Childhood Opportunity Index 3.0°

Very low (n=1540) REF - REF -
Low (n=971) 0.87 (0.78, 0.97) 0.014 0.85 (0.77, 0.95) 0.004
Moderate (n=727) 0.87 (0.77, 0.99) 0.033 0.87 (0.77, 0.99) 0.035
High (n=464) 1.00 (0.86, 1.15) 0.966 0.99 (0.86, 1.15) 0.931
Very high (n=271) 0.94 (0.78, 1.12) 0.469 0.90 (0.76, 1.08) 0.268
Presence of prior comorbidity 1.34 (1.20, 1.50) <0.001 1.33 (1.19, 1.49) <0.001

ADHD indicates attention-deficit/hyperactivity disorder; Cl, confidence interval.

" Predicted change in Patient Health Questionnaire score.

" Controlled for all other variables listed and age at time of encounter.

* Predicted change for every 10% increase in days covered with ADHD medication.

¥ The total “n” under the Child Opportunity Index is higher than the total number of patients in our sample because some patients had
multiple encounters. Those with multiple encounters that moved addresses may have > 1 Child Opportunity Index score documented.

coverage and our relatively crude but commonly used
measurement tool, our findings still hold clinical re-
levance.

Medication coverage in our study was low (median=

18.9% days covered), likely influenced by the COVID-19
pandemic. During the pandemic, stimulant prescriptions
declined, and depressive symptoms increased uni-
versally,”™” a pattern that may have influenced those
included in our study. Also, coverage may be low because
over 70% of our sample identified as Black, a population
known to experience treatment disparities for ADHD.”*’

However, low coverage alone does not explain our
differing results from prior studies. Only 50.2% of the
study population in Chang et al,"* which found a more
robust protective effect, received at least 1 ADHD pre-
scription over a 3-year period, with an average coverage
of 1.0 to 1.2 years (33%—40%). In our study, 50.8% of
patients had at least 1 prescription, and within that sub-
population, the mean coverage was 37.9%.

Our study differs from Chang et al. in our population,
which is unique among the literature. With > 85% of our
patients receiving Medicaid insurance, > 70% identifying
as Black, and > 65% living in low or very low COI census
tracts, our population has fewer resources and confronts
unique challenges related to the SDOH. Such patients
may be more adversely affected by a complex interplay of
factors that blunt the beneficial effects of medical treat-
ments'l()—}l.—'t()

As expected, lower COI scores correlated with higher
depression symptoms. This has been previously studied
and likely reflects complex factors related to trauma,
structural racism, poor access to care, and socioeconomic
challenges. Using very low COI as a reference group, we
found similar effect sizes to Oyegoke et al’’ in relation to
COI and depression risk. However, unexpectedly, we
found no difference in PHQ-9 scores for high or very high
COI populations. This may be related to a low sample size
of patients in high and very high opportunity neighbor-
hoods in our study sample. A larger sample size may yield
more definitive results with greater power.

STRENGTHS AND LIMITATIONS

A strength of our study is that it examines mental health
outcomes for an understudied population. However, we did
not have enough demographic variability to evaluate inter-
action effects. Race, ethnicity, and socioeconomic status
could be examined as potential effect modifiers in larger,
more nationally representative samples. Another strength is
that we used a standardized screening tool with self-reported
symptoms as our outcome, strengthening the reliability of
our results and reducing the risk of implicit bias."”

We are also limited by the inability to confirm receipt of
medication. In our EHR, we can see prescriptions from
the most common prescribers of ADHD medication—-
primary care, psychiatry, and developmental pediatrics.
Some of our patients do seek care outside of our system,
and those external prescriptions would not be visible in
our EHR. However, our primary care team recently re-
viewed our ADHD patients’ external care usage through a
statewide reporting system and found that only 11% of
ADHD patients received an external stimulant prescrip-
tion in the last 5 years. Another limitation is that some of
our patients may have had depression diagnoses or
treatments prior to their ADHD diagnosis or index en-
counter. We controlled for the presence of any mental and
behavioral health comorbidity and performed a sensitivity
analysis excluding these patients, and our results did not
change. Finally, Golubchik et al'” found that within 3
months of starting ADHD medication in medication-naive
patients, there was a drop in parent-reported depression
symptoms. We were not powered to complete such an
analysis due to low receipt of medication in the prior
90 days.

Our generalizability is limited by the distribution of COL
Over 60% of our population lived in census tracts with low
or very low COI scores; only 20% lived in high or very high
areas. While this limits the power of the study, we also see
this as a strength: our study successfully focused on a his-
torically marginalized, underresourced population. Higher
rates of unstable housing, higher crime rates, and exposure
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to trauma in these neighborhoods all increase the risk of
depression symptoms and impede access to care.”’ >’
ADHD medication alone cannot address the enormity of
inequities that contribute to mental health symptoms in this
population.

NEexT STEPS

Considering the extent of our findings, we recommend
that future studies evaluating the protective effects of
ADHD medications use both health care utilization
related to depression and self-reported symptoms as
outcomes. This would reduce clinical bias and help
evaluate depression symptoms with more granularity
than only using binary outcomes like diagnosis or in-
patient admission. Second, we recommend further in-
vestigation into whether the protective effect of ADHD
medication is stronger or more apparent in certain
subpopulations.

Future work should also develop strategies at both the
individual and health-system levels to increase adherence
in this population. Researchers have recommended testing
interventions around clinician training around parent
preferences, community education around ADHD, tele-
medicine expansion, and behavioral health integration in
primary care.”?’

With a more consistently medicated population, we
would be more capable of testing acute changes in PHQ-9
scores over 90 days. Future studies should also track
ADHD symptom scores along with medication coverage
and depression symptoms to better assess whether effec-
tive ADHD treatment mediates this relationship. To better
evaluate our findings related to SDOH, an age-matched
study with a more even distribution of COI scores would
be highly beneficial.

Lastly, future research should investigate whether a
treatment intensity threshold needs to be reached with
ADHD medication before we see a reduction in depres-
sion symptoms. This can be done by replicating our study
design in a larger population with higher medication
coverage and more variability in PHQ-9 scores.

CONCLUSION

This study is the first, to our knowledge, to evaluate the
association of ADHD medication coverage and self-re-
ported depression symptoms in a predominantly minor-
itized population from lower opportunity neighborhoods.
We did not find a protective effect from ADHD medica-
tion coverage on depression symptoms in the overall
population. However, we found a small, yet potentially
clinically significant decrease in depression symptoms in
patients with at least 1| ADHD medication prescription in
the prior 36 months. Adolescents with ADHD who are
female, have mental and behavioral health comorbidities,
or live in low-opportunity neighborhoods report higher
depression scores regardless of ADHD medication cov-
erage.
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