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ABSTRACT
BACKGROUND: Individuals with attention-deficit/hyperactivity disorder (ADHD) are at increased risk for suicidal 
behavior. Stimulant and nonstimulant pharmacotherapies are widely prescribed for ADHD, but their effects on 
suicidal behavior remain unclear.
METHODS: In a U.S. commercial health care insurance claims database, we identified 830,352 individuals diag-
nosed with ADHD, ages 9 to 64 years, who used at least 1 stimulant, atomoxetine, or alpha-2 agonist medication
between 2016 and 2021. We examined the proportions of patients with suicidal behavior (i.e., emergency
department visits or hospitalizations for suicide attempts or intentional self-harm) in the months preceding and 
following treatment initiation. Then, we used a within-individual design to evaluate associations between each
medication and risk of suicidal behavior, while accounting for time-varying covariates. Finally, we examined
associations for stimulants among subgroups defined by sex, age, and race-ethnicity.
RESULTS: Compared with other off-treatment periods, rates of suicidal behavior were elevated during the 2 months 
before starting ADHD pharmacotherapy, particularly for atomoxetine (odds ratio [OR] = 2.63 [95% CI, 2.28–3.04]) 
and alpha-2 agonists (OR = 2.99 [2.64–3.40]). Compared with off-treatment periods (excluding pretreatment), the
odds of suicidal behavior were slightly elevated during treatment (OR stimulants = 1.11 [95% CI, 1.04–1.18],
OR atomoxetine = 1.17 [1.00–1.38]; OR alpha agonists = 1.31 [1.15–1.49]). Findings were similar across most patient
subgroups.
CONCLUSIONS: Within-individual comparisons suggested that risk of suicidal behavior was higher just before and,
to a lesser extent, during ADHD medication treatment compared with off-treatment. Further research is needed to
determine whether elevations in risk during treatment are attributable to medication effects or to unmeasured time-
varying confounding factors, such as a continuation (although attenuated) of the increased risk observed before
pharmacotherapy.

https://doi.org/10.1016/j.bpsgos.2026.100698

Attention-deficit/hyperactivity disorder (ADHD) is a neuro-
developmental condition that is diagnosed in approximately 1 
in 9 youths in the United States (1) and commonly persists into 
adulthood (2). ADHD is associated with a more than 2-fold 
increase in the odds of suicide attempt and a 6-fold in-
crease in the odds of death by suicide (3). Among people with 
ADHD, pharmacotherapies are widely used (4–6) and effective 
at reducing core ADHD symptoms (7–9), although benefits to 
functioning and quality of life have been less consistently 
documented (10–13). In particular, the influence of different 
types of ADHD pharmacotherapy on suicidal behavior remains 
unclear.
Stimulant medications, including amphetamines and 

methylphenidate, are considered first-line treatments for 
school-age children, adolescents, and adults with ADHD

due to a large body of evidence from randomized 
controlled trials (RCTs) documenting their safety and effi-
cacy (7–9). The Food and Drug Administration (FDA) has 
also approved nonstimulant medications for ADHD treat-
ment, including the selective norepinephrine reuptake in-
hibitor (SNRI) atomoxetine in both youth and adults and the 
alpha-2 agonists clonidine and guanfacine in youth (7,8). 
Some comparative studies suggest that nonstimulants are 
less efficacious than stimulants on average (7,9), and they 
are often considered as alternative or adjunctive treatment 
options among patients experiencing an inadequate treat-
ment response or adverse effects from stimulants (14,15), 
patients deemed at risk for stimulant misuse or diversion 
(15,16), and patients with medical and psychiatric comor-
bidities (15,17).
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It is plausible that ADHD medications could prevent 
suicidal behavior by improving ADHD symptoms and overall 
functioning (7–10), and some observational studies provide 
evidence of a protective effect of stimulant medications 
(18–20). However, there are also concerns that certain medi-
cations could increase risk for such behaviors. In particular, a 
meta-analysis of atomoxetine RCTs found that treatment-
emergent suicidal ideation, while uncommon overall (,1% of 
patients), was reported more frequently among pediatric pa-
tients receiving atomoxetine than those receiving placebo (21). 
This prompted the FDA to release a boxed warning in 2005 
indicating that clinical need for atomoxetine treatment must be 
balanced with risk for suicidal ideation (21). However, the ef-
fects of atomoxetine on risk for suicidal behavior remain un-
clear (22). Moreover, evidence on the risks and benefits of 
alpha-2 agonists remains limited (23,24) even as the use of 
alpha-2 agonists in the United States has increased 
substantially (25).
It is not feasible for RCTs to examine the effects of ADHD 

medications on suicidal behavior due to their limited sample 
sizes, short follow-up periods, and restrictive eligibility criteria 
(22,26,27). Observational studies of administrative health care 
data can address many of these limitations and answer calls 
for evidence on real-world outcomes of ADHD medication 
treatments beyond symptom control (28,29). However, such 
studies are subject to confounding bias because patients 
cannot be randomized to treatment conditions, and relevant 
factors such as baseline ADHD symptom severity are 
frequently unmeasured (30,31). Within-individual comparison 
designs help address these concerns by comparing risk of 
suicidal behavior during ADHD treatment periods with risk 
during off-treatment periods, controlling for all unmeasured 
factors that are stable over time (18–20,32).
Existing within-individual studies of ADHD pharmacother-

apies and suicidal behavior have yielded mixed findings 
(18–20,32). Three studies found that risk for suicide was lower 
during stimulant treatment compared with off-treatment 
(18–20). However, these studies assumed that risk did not 
vary across off-treatment periods. Another study highlighted 
that suicidal behavior was elevated during the 90 days before 
the start of stimulant treatment and found that, compared with 
earlier off-treatment time, stimulant treatment was initially 
associated with a modestly greater risk of suicidal behavior, 
although the risk decreased to baseline levels after 90 days of 
treatment (32). In addition, the two within-individual studies of 
nonstimulant medications documented mixed results: One 
found no detectable association with suicidal behavior (20), 
while the other found an increased risk (19). However, these 
studies did not examine potential increases in risk of suicidal 
behavior before the start of nonstimulant treatment, and only 
one examined alpha-2 agonist medications (19), with limited 
statistical precision due to the sparsity of their use. 
Furthermore, most existing within-individual studies of 

ADHD medications and suicidal behavior were conducted in 
countries outside of the United States (18,19,32). Given 
marked international differences in prescribing patterns, 
including greater use of amphetamine and alpha-2 agonist 
medications in the United States (6), it is unclear whether 
findings from other countries generalize to the United States. 
The one existing U.S. study only examined data through 2014

(20), but rates of alpha-2 agonist and stimulant treatment in 
the United States have increased over the past decade 
(5,6,25), as has suicidal behavior (33–35). Moreover, no study 
has examined the effects of ADHD medication treatments on 
suicidal behavior among subgroups of racially and ethnically 
minoritized patients in the United States, despite well-
documented racial-ethnic differences in patterns of both 
ADHD diagnosis and treatment (36–40) and suicidal behavior 
(33–35).
The current study used data from U.S. commercial health 

care insurance claims to pursue 3 aims in a cohort of in-
dividuals diagnosed with ADHD. First, we examined trends in 
the proportion of patients who had a suicidal behavior event in 
the months preceding and following the start of stimulant, 
atomoxetine, and alpha-2 agonist treatments. Second, we 
evaluated within-individual associations between each of 
these pharmacotherapies and concurrent risk of suicidal 
behavior, while also accounting for the time-varying use of 
other treatments. Finally, we tested associations for the most 
commonly received treatment, stimulant medication, among 
subgroups of patients defined by sex, age, and race-ethnicity.

METHODS AND MATERIALS

Study Population

The Indiana University Institutional Review Board determined 
that this study was not human subjects research. We 
accessed Optum’s deidentified Clinformatics ® Data Mart 
(CDM), a database derived from administrative health claims 
for commercial and Medicare Advantage health plans in the 
United States. We included patients with commercial insur-
ance who were 9 to 64 years of age, had at least 1 medical 
claim with an ADHD diagnosis (ICD-10-CM: F90), and filled at 
least 1 ADHD medication prescription between 2016 and 
2021. Patients with unknown sex (n = 129) were excluded. To 
capture complete prescription information at the beginning of 
each patient’s follow-up, we required at least 90 days of 
enrollment in Optum ® CDM prior to entry into the study. Thus, 
follow-up began on January 1, 2016, at age 9, or on the pa-
tient’s 91st day of enrollment in Optum ® CDM, whichever 
occurred last. Patients were followed until December 31, 
2021, age 65, their first disenrollment from Optum ® CDM, or 
death, whichever occurred first. Follow-up time was struc-
tured by patient day. Primary analyses included all prevalent 
medication users and did not require a period of nonuse prior 
to the individual’s first ADHD medication prescription fill.

Measures

We identified filled prescription claims for ADHD medications 
using National Drug Codes (NDCs) from the National Library of 
Medicine’s RxNorm system (41,42), including 3 separate 
categories of medications: stimulants (dexmethylphenidate, 
methylphenidate, amphetamine, methamphetamine, dextro-
amphetamine, and lisdexamfetamine), atomoxetine, and 
alpha-2 agonists (guanfacine and extended-release clonidine). 
Immediate-release clonidine was excluded because it is 
commonly prescribed for co-occurring sleep problems rather 
than ADHD (43). The SNRI viloxazine was excluded because it 
was only recently approved in 2021 (44). For each medication,
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we used prescription fill dates and days’ supply to identify 
continuous treatment periods, defined to start the day 
immediately following the first prescription fill and terminate at 
a gap in medication coverage of 30 or more days. Individuals 
were permitted to have multiple episodes of treatment and to 
use multiple types of ADHD pharmacotherapy, concurrently or 
in succession.
We also included time-varying covariates to account for 

confounding from other treatments. We created daily dichot-
omous indicators of the receipt of antidepressant medica-
tions, antipsychotic medications, and psychosocial 
treatments. Covariate medication treatments were identified 
using NDCs from the RxNorm system (41,42). Psychosocial 
treatments were identified using procedural and revenue 
codes, as in previous studies (36,40) (codes in Table S1). 
Because psychosocial treatment effects extend beyond the 
day of treatment, we assumed that each psychosocial treat-
ment was in effect for a 2-week period following the service 
date.
Consistent with previous studies (18,20), we identified 

serious, acute outcome events with time specificity using 
medical claims for emergency department visits or inpatient 
hospitalizations with diagnoses for suicide attempt and 
intentional self-harm (referred to as suicidal behavior for 
simplicity) (45) (ICD-10-CM codes in Table S1). Individuals 
were permitted to have multiple suicidal behavior events 
during the study period. However, we excluded the 6 days 
immediately following each event under the assumption that 
repeated claims in the same week represented a single 
episode of care rather than multiple distinct events. Deaths by 
suicide that did not result in an emergency department or 
hospital claim were not captured in this outcome definition.

Statistical Analyses

Analyses were conducted using SAS/STAT version 9.4. First, 
to examine risk for suicidal behavior before and after the start 
of ADHD treatment, we plotted the proportion of patients who 
had a suicidal behavior event in each of the 6 (30-day) months 
before and after the start of different ADHD pharmacother-
apies. These plots were constructed using each patient’s first 
observed episode of stimulant, atomoxetine, or alpha-2 
agonist treatment and censoring at treatment discontinuation. 
Next, we used a within-individual design to compare risk for 

suicidal behavior during ADHD treatment with risk during off-
treatment baseline periods. We estimated odds ratios (ORs) 
using conditional logistic regression, treating each individual 
as a separate stratum (46). Within-individual designs account 
for all unmeasured confounding factors that are stable over 
time (11,47). Because the analyses require within-individual 
variability in exposure and outcome status (48), only patients 
who started or stopped at least one of the predictor treat-
ments and had at least 1 suicidal behavior event were infor-
mative. Given that individuals with ADHD sometimes switch 
between or concomitantly use multiple ADHD medications 
(25,49), our analyses simultaneously incorporated separate 
indicators of each of the 3 medication types, estimating the 
effect of each medication while accounting for the others. 
Thus, we accounted for medication switching by simulta-
neously modeling time-varying indicators for each treatment

at a daily level. Adjusted analyses also incorporated time-
varying covariates for the use of other treatments. 
Event-dependent exposure, wherein outcome events in-

fluence the likelihood of subsequent treatment, can bias 
within-individual designs if unaccounted for (47). Prior 
research has shown that suicidal behavior is elevated just 
before the start of ADHD treatment (32,47). To address this, 
we classified the 60-day period preceding the start of each 
treatment episode into its own exposure category (pretreat-
ment), separate from other off-treatment baseline periods, as 
recommended (47). Otherwise, we classified days on which 
the individual received ADHD medication as on-treatment and 
days on which the patient did not receive medication as off-
treatment. Because some individuals repeatedly start and 
stop medication treatment, patient-days near the end of a 
given treatment episode may have qualified as both on-
treatment and pretreatment. We classified such days as pre-
treatment in primary analyses.
To determine whether findings from the overall study 

population would generalize across key subgroups of pa-
tients, we also conducted within-individual analyses stratified 
by the patient’s age at index, sex, and race-ethnicity. Sub-
group analyses focused on stimulant treatment only, given 
that it accounts for the overwhelming majority of ADHD 
medication use (6). Age was categorized as 9 to 17, 18 to 29, 
30 to 45, and 46 to 64. Consistent with other studies using 
Optum ® CDM (36,50), the available race-ethnicity data were 
derived from an algorithm relying on zip code and name and 
coded as Asian, Black, Hispanic, White, or unknown. Inter-
action tests evaluated the statistical significance of differ-
ences in medication effects across subgroups.

Sensitivity Analyses

We conducted several sensitivity analyses, including pre-
planned analyses and analyses responding to reviewer com-
ments, to evaluate whether changes to the study design would 
alter our findings. The detailed rationale and methods are 
provided in the Supplement (Table S2). The first 4 analyses 
replicated the within-individual analyses in alternate cohorts: 
incident medication users, individuals who did not spend 30 or 
more consecutive days in inpatient treatment, individuals who 
filled no psychotropic medications besides ADHD medica-
tions, and individuals who filled more than 1 prescription for 
ADHD medication. The fifth analysis excluded follow-up time 
after February 2020 (i.e., during the COVID-19 pandemic). The 
next 7 analyses tested alterations to exposure classification: 
classifying treatment status dichotomously, giving on-
treatment precedence over pretreatment, testing a longer 
pretreatment window length, including a 3-day induction lag at 
the start of treatment, testing alternate lengths of the gap 
required to terminate a continuous treatment period (i.e., 15 or 
60 days), estimating associations for earlier and later on-
treatment periods separately, and including a 30-day post-
treatment category. The 13th analysis tested altered defini-
tions of psychosocial treatment length. For the 14th analysis, 
the definition of suicidal behavior was broadened to include 
events with undetermined intent. The final analysis examined a 
negative control outcome (appendicitis) to detect possible 
bias from unmeasured time-varying confounding.
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RESULTS

Study Population

A total of 830,352 ADHD medication users were included, with 
a median follow-up time of 1.9 years (Table 1). The population 
was majority male (54%) and White (73%), and the median 
age at start of follow-up was 26 years; 96% of patients 
received stimulant medications, 6% received atomoxetine, 
and 7% received alpha-2 agonists. A total of 7940 (1%) ADHD 
medication users experienced suicidal behavior at least once 
and were thus informative for within-individual analyses.

Suicidal Behavior Before and After the Start of 
Treatment

Figure 1 displays the proportions of patients who experienced 
suicidal behavior in each of the 6 months preceding and 
following the start of ADHD medication treatment, among the 
full study population in Figure 1A and among the subpopula-
tion informative to within-individual analyses (i.e., those with at 
least 1 suicide attempt) in Figure 1B. For ease of viewing, a 
plot for stimulants is also displayed in Figure S2, along with 
the point estimates of plots in Tables S4 and S5. Rates of 
suicidal behavior events were higher among individuals initi-
ating nonstimulants than among those initiating stimulants. 
Among individuals informative to within-individual analyses, 
suicidal behavior event rates were elevated in the 2 months 
prior to treatment initiation and then declined.

Within-Individual Analyses

Adjusted odds of suicidal behavior were elevated 
during the 60-day pretreatment period (OR prestimulant = 1.50 
[95% CI, 1.40–1.61]; OR preatomoxetine = 2.63 [2.28–3.04];

OR prealpha-2 agonist = 2.99 [2.64–3.40]) compared with other 
off-treatment periods (Table 2). The odds of suicidal behavior 
were also slightly higher during on-treatment periods 
compared with off-treatment periods (i.e., compared with off-
treatment periods that excluded the 60-day pretreatment 
period; OR stimulant = 1.11 [1.04–1.18]; OR atomoxetine = 1.17 
[1.00–1.38]; OR alpha-2 agonsist = 1.31 [1.15–1.49]). Covariate 
parameter estimates are in the Supplement (Table S3). To 
facilitate interpretation, we also conducted a post hoc analysis 
that compared on-treatment periods with the 60-day pretreat-
ment periods. On-treatment periods were associated with lower 
odds of suicidal behavior (OR stimulant = 0.74 [95% CI, 0.69–0.79]; 
OR atomoxetine = 0.45 [0.37–0.54]; OR alpha-2 agonist = 0.44 [0.38–0.51]). 
Within-individual associations across patient subgroups 

are displayed in the Supplement (Table S6). The difference in 
associations between males and females was neither large nor 
statistically significant, nor were the differences across racial-
ethnic subgroups. In analyses stratified by age, stimulant 
treatment was associated with lower odds of suicidal behavior 
among those ages 46 to 64 years, which differed significantly 
from the association among those ages 9 to 17. Findings for 
other age categories were not statistically different from those 
for the 9 to 17 category.
Results from the sensitivity analyses are displayed in the 

Supplement (Table S7). In the incident user analysis, associ-
ations between ADHD medication treatments and suicidal 
behavior were attenuated (OR stimulant = 1.07 [0.94–1.23]; 
OR atomoxetine = 0.99 [0.75–1.32]; OR alpha-2 agonist = 1.03 
[0.80–1.33]). Associations were also reduced when the pre-
treatment period was combined with off-treatment periods 
(OR stimulant = 0.96 [0.91–1.02]; OR atomoxetine = 0.92 [0.78–1.09]; 
OR alpha-2 agonist = 0.97 [0.85–1.10]). In the analysis in which on-
treatment periods were categorized into earlier and later 
treatment periods, estimates were difficult to interpret due to 
low statistical power. In the analysis including a 30-day 
posttreatment period, the posttreatment period was associ-
ated with higher odds of suicidal behavior than other off-
treatment periods; however, the estimates for on-treatment 
were similar. In the negative control outcome analysis, the 
adjusted odds of appendicitis were elevated during the 60 
days prior to stimulant treatment, but no significant associa-
tions were observed during treatment. Each of the other 
sensitivity analyses yielded estimates similar to those of the 
main analyses, although some were not statistically significant 
due to reduced sample sizes.

DISCUSSION

In this study of more than 830,000 ADHD medication users in 
a national U.S. health claims database, we found that the risk 
of suicidal behavior was most elevated during the period prior 
to the start of ADHD pharmacotherapy, particularly for pa-
tients initiating atomoxetine and alpha-2 agonists. In within-
individual analyses that helped account for this pretreatment 
period as well as measured and unmeasured confounding 
factors, the odds of suicidal behavior were 11%, 17%, and 
31% higher during periods of stimulant, atomoxetine, and 
alpha-2 agonist treatment, respectively, compared with off-
treatment baseline periods. Furthermore, findings for stimu-
lants were similar across most patient subgroups defined by

Table 1. Demographic Characteristics of the ADHD 
Medication User Cohort (N = 830,352)

n (%) or Median (IQR)

Sex

Female 386,144 (46.5%)

Male 444,208 (53.5%)

Race/Ethnicity

Asian 17,498 (2.1%)

Black 51,941 (6.3%)

Hispanic 62,471 (7.5%)

White 608,662 (73.3%)

Unknown 89,780 (10.8%)

Received ADHD Medication

Stimulant 795,737 (95.8%)

Atomoxetine 52,114 (6.3%)

Alpha-2 agonist 56,408 (6.8%)

Received Psychosocial Treatment 299,345 (36.1%)

Received Antidepressant Treatment 356,262 (42.9%)

Received Antipsychotic Treatment 79,570 (9.6%)

Had Suicidal Behavior Event 7940 (1.0%)

Age at Follow-Up Start, Years 26 (15–36)

Length of Follow-Up, Years 1.9 (0.9–3.7)

ADHD, attention-deficit/hyperactivity disorder.
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Figure 1. Suicidal behavior event rate in the 
months preceding and following pharmacotherapy 
initiation. Note: Panel (A) was generated among all 
attention-deficit/hyperactivity disorder (ADHD) 
medication users, while panel (B) was generated 
among the subset of users informative to within-
individual analysis (i.e., those who had at least 1 
suicidal behavior event). In each plot, individuals 
were followed until 180 days after treatment initia-
tion or treatment discontinuation, whichever 
occurred first. Along the x-axis, 21 represents the 
last 30-day month before the first treatment day, 
while 1 represents the first 30-day month of 
treatment.

Table 2. Within-Individual Associations Between ADHD Pharmacotherapies and Suicidal Behavior

Received
Medication,

n

Varied on 
Medication 
Status, n

Varied on 
Medication and 
SB Event, n

Odds Ratio (95% CI)

Adjusted for Other ADHD 
Medications Only, n = 7625 

Informative a

Adjusted for Other ADHD 
Medications and Covariates, 

n = 7914 Informative b

Pretreatment On-Treatment Pretreatment On-Treatment

Stimulants 795,737 679,689 6801 1.56 (1.46–1.67) 1.21 (1.14–1.28) 1.50 (1.40–1.61) 1.11 (1.04–1.18)

Atomoxetine 52,114 50,057 1223 2.79 (2.41–3.22) 1.34 (1.14–1.58) 2.63 (2.28–3.04) 1.17 (1.00–1.38)

Alpha-2 Agonists 56,408 50,748 1463 3.16 (2.78–3.59) 1.50 (1.32–1.71) 2.99 (2.64–3.40) 1.31 (1.15–1.49)

Reference for odds ratios is off-treatment periods.
ADHD, attention-deficit/hyperactivity disorder; SB, suicidal behavior.
a Informative patients had within-individual variability in both SB and at least one of stimulant, atomoxetine, or alpha-2 agonist treatment.
b Informative patients had within-individual variability in both SB and at least one of stimulant, atomoxetine, alpha-2 agonist, or covariate (i.e., antidepressant, 

antipsychotic, or psychosocial) treatment.
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sex, age, and race-ethnicity. However, it should also be noted 
that the post hoc analysis comparing on-treatment periods 
with the 60-day pretreatment periods indicated that on-
treatment periods were associated with lower odds of sui-
cidal behavior for all 3 ADHD medication classes.
Our findings differ from those of a previous within-individual 

study in the United States, which found that pharmacotherapy 
was associated with reduced odds of suicidal behavior (20). 
Multiple factors might have contributed to this difference. 
First, the prior study examined data from 2005 to 2014, pre-
dating the transition from ICD-9-CM to ICD-10-CM and 
resulting changes in the classification—and estimated 
prevalence—of suicidal behavior in the United States (51). 
Second, estimates of the real-world effects of ADHD medi-
cation treatments could be influenced by changing ADHD 
medication prescribing practices, including the increasing use 
of stimulant and alpha-2 agonist medications (5,6,25). Re-
searchers have highlighted that as ADHD diagnosis and 
treatment become more common, the average severity of 
symptoms experienced by those initiating treatment de-
creases, which in turn could reduce the magnitude of average 
treatment effects (52). Finally, this study excluded the higher-
risk period 2 months before treatment from our off-treatment 
reference category, whereas the prior study compared all 
on-treatment time with all off-treatment time (20). In a sensi-
tivity analysis adopting the prior study’s design, the observed 
ORs attenuated to insignificance and fell below 1. Notably, our 
findings are comparable with those from a within-individual 
study conducted in Hong Kong, which found that the inci-
dence of suicide attempts was elevated just before the start of 
methylphenidate treatment and declined thereafter (32). More 
research is needed to determine whether elevations in suicidal 
behavior during ADHD medication treatment periods are 
attributable to medication effects or, alternately, to time-
varying confounding factors. For example, unmeasured in-
creases in psychiatric symptoms and other stressors could 
have precipitated both the decision to start ADHD medication 
treatment and ongoing elevations in risk for suicidal behavior. 
In our sensitivity analysis examining appendicitis as a negative 
control outcome, the odds of appendicitis were also elevated 
during the period just before stimulant initiation. Thus, it is 
possible that even general emergency contacts with the health 
care system could precipitate the initiation of ADHD medica-
tion treatment.
Our findings further highlight that pretreatment increases in 

suicidal behavior appear particularly pronounced among in-
dividuals who initiate nonstimulant treatments. Given that 
nonstimulant medications are often used as adjunct and 
second-line treatments, there are likely unique processes 
precipitating their use (53), which in turn could be associated 
with suicidal behavior. For example, alpha-2 agonists are 
more commonly prescribed to youth with comorbid conditions 
(17), and atomoxetine may be preferentially prescribed over 
stimulants to individuals with substance use concerns 
(15,54,55). Additionally, our sensitivity analysis suggested that 
risk of suicidal behavior was elevated in the month just after 
the discontinuation of ADHD medication treatment. Existing 
research suggests that medication switching in ADHD treat-
ment is common (25,49,56). Thus, one possible explanation 
for this pattern of findings involves patients experiencing

persistent distress while on stimulant medication treatment, 
discontinuing the stimulant treatment, and initiating a second-
line nonstimulant medication. However, additional research is 
needed to test these hypotheses directly. Our findings 
emphasize that future research must consider the unique, 
time-varying risk processes surrounding both the initiation and 
discontinuation of different types of ADHD medications.
To evaluate the generalizability of our findings across key 

understudied patient groups, we also conducted stimulant 
medication analyses stratified by patient characteristics. 
Findings were consistent across most groups. However, we 
observed an interaction by age, wherein stimulant on-
treatment periods were associated with a 28% reduction in 
the odds of suicidal behavior among adults ages 46 to 64, 
compared with the 8% to 19% increase observed among the 
younger age groups. There were substantially fewer ADHD 
medication users in the 46 to 64 age category, consistent with 
treatment patterns in the United States (37,56). Most in-
dividuals with ADHD first initiate medications as children or 
young adults, and persistence on ADHD medications across 
multiple years in adulthood is uncommon (56). Consequently, 
it is possible that older ADHD medication users have unique 
attributes and experiences differentiating them from younger 
users. Thus, more research is needed to explore these 
possibilities and to guide the treatment of adults with 
ADHD (57,58).
Our findings should be interpreted while considering 

several limitations. First, our sample only included individuals 
with employer-sponsored health insurance. Additional 
research is needed among other patients (e.g., those enrolled 
in Medicaid). Second, although our examination of within-
individual associations among racially and ethnically minori-
tized individuals presents a strength compared with prior 
research, the available race-ethnicity data had notable limi-
tations. The categories were broad, heterogeneous, and 
subject to possible bias from misclassification (59,60). More 
research is needed to understand how racial-ethnic margin-
alization and other social processes contextualize experiences 
of ADHD, psychiatric treatment, and related health outcomes. 
Third, although our analyses adjusted for time-invariant con-
founding factors by design, they remain subject to possible 
unmeasured time-varying confounding. We addressed some 
of these confounds by adjusting for the time-varying use of 
other psychiatric treatments, but there are other important 
factors [e.g., fluctuating symptom severity (2), life events] for 
which we could not account. Fourth, studies of health care 
claims are subject to possible exposure and outcome 
misclassification. Although we had information on medication 
prescription fills, we lacked a measure of whether individuals 
consumed their medication. We also lacked information on 
treatments not billed to insurance (e.g., those paid for out of 
pocket) and suicidal behavior events not resulting in emer-
gency or inpatient care. Notably, our outcome excluded 
deaths by suicide that did not result in claims for medical care 
[however, see a recent case-control study that did not detect a 
significant association of stimulant and nonstimulant phar-
macotherapy with deaths by suicide (61)]. We may have also 
missed suicidal behavior events misclassified as unintentional 
(62), although our sensitivity analysis including events with 
undetermined intent yielded findings similar to the main
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analysis. Our definition of suicidal behavior also included se-
vere self-injuries lacking suicidal intent as these were not 
defined separately in some ICD-10-CM codes (45). Fifth, only 
individuals with within-individual variability in psychiatric 
treatment and at least 1 suicidal behavior event were infor-
mative to the estimates in this study. These individuals may 
differ from the general population of people with ADHD. 
Finally, this study was focused on concurrent associations of 
medication treatment with suicidal behavior, not subsequent 
risk for suicidal behavior. Given limited statistical precision, we 
were also unable to examine possible differences in associa-
tions between short-term and long-term treatment, which 
future research should explore.
Despite these limitations, this study extends previous 

research by evaluating associations between multiple types of 
ADHD pharmacotherapies and suicidal behavior using recent, 
large-scale U.S. health claims data and a rigorous within-
individual comparison design. We observed that risk of sui-
cidal behavior was elevated during periods just before ADHD 
medication treatment and declined thereafter, while remaining 
slightly elevated compared with other off-treatment periods 
(i.e., excluding the 2 months pretreatment). These fluctuations 
in risk appeared particularly pronounced among individuals 
using atomoxetine and alpha-2 agonists. If replicated, these 
findings have important clinical implications. First, they indi-
cate that existing ADHD medication treatments, including 
nonstimulant treatments, do not appear to substantially in-
crease risk of suicidal behavior. In fact, we observed a 1.5- to 
3-fold elevation in risk of suicidal behavior during the 2-month 
pretreatment period immediately before ADHD medication 
treatment, and on-treatment periods appeared protective 
compared with this higher-risk pretreatment period. Additional 
research is needed to determine whether the modest eleva-
tions in suicidal behavior observed during treatment are due to 
true medication effects or to persistence in the distress that 
prompted treatment initiation. Finally, the general lack of 
protective effects observed in this study (with the exceptions 
of stimulant treatments for adults ages 46–64 years) empha-
sizes the need to identify additional strategies to support and 
prevent suicide among individuals with ADHD.

ACKNOWLEDGMENTS AND DISCLOSURES
This work was supported by the American Foundation for Suicide Pre-
vention (Grant No. DIG-1-037-19 [to BMD]), Indiana University, and the 
Swedish Research Council (Grant No. 2024-02766 [to ZC]). The funders had 
no role in the design or conduct of the study; collection, management, 
analysis, and interpretation of the data; preparation, review, or approval of 
the article; or the decision to submit the article for publication. The content 
is solely the responsibility of the authors and does not necessarily represent 
the official views of the American Foundation for Suicide Prevention or 
Indiana University.
ZC received lecture honoraria from Takeda Pharmaceuticals outside the 

submitted work. All other authors report no biomedical financial interests or 
potential conflicts of interest.
If you are contemplating suicide, please reach out for help; resources 

are available at https://www.iasp.info/suicidalthoughts/.

ARTICLE INFORMATION
From the Department of Psychological and Brain Sciences, Indiana Uni-
versity, Bloomington, Indiana (SMA, RM, BMD); Department of Psychology, 
University of Michigan, Ann Arbor, Michigan (SMA); Department of

Pediatrics, Indiana University School of Medicine, Indianapolis, Indiana 
(LMO); Department of Family, Youth, and Community Sciences, University 
of Florida, Gainesville, Florida (TR); Department of Pediatrics, Cincinnati 
Children’s Hospital Medical Center, University of Cincinnati College of 
Medicine, Cincinnati, Ohio (TF); Department of Medical Epidemiology and 
Biostatistics, Karolinska Institutet, Stockholm, Sweden (ZC, BMD); and 
Department of Applied Health Science, School of Public Health, Indiana 
University, Bloomington, Indiana (PDQ).
Address correspondence to Sydney M. Adams, B.S., at sydneyad@ 

umich.edu, or Brian M. D’Onofrio, Ph.D., at bmdonofr@iu.edu.
Received Jun 19, 2025; revised Dec 16, 2025; accepted Jan 23, 2026. 
Supplementary material cited in this article is available online at https:// 

doi.org/10.1016/j.bpsgos.2026.100698.

REFERENCES
1. Danielson ML, Claussen AH, Bitsko RH, Katz SM, Newsome K, 

Blumberg SJ, et al. (2024): ADHD prevalence among U.S. Children 
and adolescents in 2022: Diagnosis, severity, co-occurring disorders, 
and treatment. J Clin Child Adolesc Psychol 53:343–360.

2. Sibley MH, Arnold LE, Swanson JM, Hechtman LT, Kennedy TM, 
Owens E, et al. (2022): Variable patterns of remission from ADHD in 
the multimodal treatment study of ADHD. Am J Psychiatry 179:142– 
151.

3. Septier M, Stordeur C, Zhang J, Delorme R, Cortese S (2019): As-
sociation between suicidal spectrum behaviors and attention-deficit/ 
hyperactivity disorder: A systematic review and meta-analysis. Neu-
rosci Biobehav Rev 103:109–118.

4. Chai G, Xu J, Goyal S, Woods C, Ho A, Song J, Dal Pan G (2024): 
Trends in incident prescriptions for behavioral health medications in 
the US, 2018-2022. JAMA Psychiatry 81:396–405.

5. Danielson ML, Bohm MK, Newsome K, Claussen AH, Kaminski JW, 
Grosse SD, et al. (2023): Trends in stimulant prescription fills among 
commercially insured children and adults - United States, 2016-2021. 
MMWR Morb Mortal Wkly Rep 72:327–332.

6. Chan AYL, Ma T-T, Lau WCY, Ip P, Coghill D, Gao L, et al. (2023): 
Attention-deficit/hyperactivity disorder medication consumption in 64 
countries and regions from 2015 to 2019: A longitudinal study. ECli-
nicalMedicine 58:101780.

7. Cortese S, Adamo N, Del Giovane C, Mohr-Jensen C, Hayes AJ, 
Carucci S, et al. (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 5:727–738.

8. Faraone SV, Banaschewski T, Coghill D, Zheng Y, Biederman J, 
Bellgrove MA, et al. (2021): The World Federation of ADHD interna-
tional consensus statement: 208 Evidence-based conclusions about 
the disorder. Neurosci Biobehav Rev 128:789–818.

9. Catalá-López F, Hutton B, Núñez-Beltrán A, Page MJ, Ridao M, 
Macías Saint-Gerons D, et al. (2017): The pharmacological and non-
pharmacological treatment of attention deficit hyperactivity disorder 
in children and adolescents: A systematic review with network meta-
analyses of randomised trials. PLoS One 12:e0180355.

10. Coghill DR, Banaschewski T, Soutullo C, Cottingham MG, Zuddas A 
(2017): Systematic review of quality of life and functional outcomes in 
randomized placebo-controlled studies of medications for attention-
deficit/hyperactivity disorder. Eur Child Adolesc Psychiatry 26:1283–1307.

11. Chang Z, Ghirardi L, Quinn PD, Asherson P, D’Onofrio BM, Larsson H 
(2019): Risks and benefits of attention-deficit/hyperactivity disorder 
medication on behavioral and neuropsychiatric outcomes: A qualita-
tive review of pharmacoepidemiology studies using linked prescrip-
tion databases. Biol Psychiatry 86:335–343.

12. Sibley MH, Flores S, Murphy M, Basu H, Stein MA, Evans SW, et al. 
(2025): Research Review: Pharmacological and non-pharmacological 
treatments for adolescents with attention deficit/hyperactivity disor-
der - A systematic review of the literature. J Child Psychol Psychiatry 
66:132–149.

13. Ostinelli EG, Schulze M, Zangani C, Farhat LC, Tomlinson A, Del 
Giovane C, et al. (2025): Comparative efficacy and acceptability of

ADHD Pharmacotherapies and Risk of Suicidal Behavior

Biological Psychiatry: Global Open Science May 2026; 6:100698 www.sobp.org/GOS 7

Biological
Psychiatry:
GOS

https://www.iasp.info/suicidalthoughts/
mailto:sydneyad@umich.edu
mailto:sydneyad@umich.edu
mailto:bmdonofr@iu.edu
https://doi.org/10.1016/j.bpsgos.2026.100698
https://doi.org/10.1016/j.bpsgos.2026.100698
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref1
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref1
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref1
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref1
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref2
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref2
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref2
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref2
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref3
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref3
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref3
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref3
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref4
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref4
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref4
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref5
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref5
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref5
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref5
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref6
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref6
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref6
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref6
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref7
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref7
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref7
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref7
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref7
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref8
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref8
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref8
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref8
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref9
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref9
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref9
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref9
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref9
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref10
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref10
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref10
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref10
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref11
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref11
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref11
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref11
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref11
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref12
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref12
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref12
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref12
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref12
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref13
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref13
http://www.sobp.org/GOS


pharmacological, psychological, and neurostimulatory interventions 
for ADHD in adults: A systematic review and component network 
meta-analysis. Lancet Psychiatry 12:32–43.

14. Cortese S, Newcorn JH, Coghill D (2021): A practical, evidence-
informed approach to managing stimulant-refractory attention deficit 
hyperactivity disorder (ADHD). CNS Drugs 35:1035–1051.

15. Mattingly GW, Wilson J, Ugarte L, Glaser P (2021): Individualization of 
attention-deficit/hyperactivity disorder treatment: Pharmacotherapy 
considerations by age and co-occurring conditions. CNS Spectr 
26:202–221.

16. Colaneri N, Keim S, Adesman A (2017): Physician practices to prevent 
ADHD stimulant diversion and misuse. J Subst Abuse Treat 74:26–34.

17. Deavenport-Saman A, Vanderbilt DL, Harstad E, Shults J, 
Barbaresi W, Bax A, et al. (2022): Association of coexisting conditions, 
attention-deficit/hyperactivity disorder medication choice, and likeli-
hood of improvement in preschool-age children: A developmental 
behavioral pediatrics research network study. J Child Adolesc Psy-
chopharmacol 32:328–336.

18. Chen Q, Sjölander A, Runeson B, D’Onofrio BM, Lichtenstein P, 
Larsson H (2014): Drug treatment for attention-deficit/hyperactivity 
disorder and suicidal behaviour: Register based study. BMJ 348: 
g3769.

19. Taipale H, Bergström J, Gèmes K, Tanskanen A, Ekselius L, Mitten-
dorfer-Rutz E, Helgesson M (2024): Attention-deficit/hyperactivity 
disorder medications and work disability and mental health outcomes. 
JAMA Netw Open 7:e242859.

20. Chang Z, Quinn PD, O’Reilly L, Sjölander A, Hur K, Gibbons R, et al. 
(2020): Medication for attention-deficit/hyperactivity disorder and risk 
for suicide attempts. Biol Psychiatry 88:452–458.

21. Bangs ME, Tauscher-Wisniewski S, Polzer J, Zhang S, Acharya N, 
Desaiah D, et al. (2008): Meta-analysis of suicide-related behavior 
events in patients treated with atomoxetine. J Am Acad Child Adolesc 
Psychiatry 47:209–218.

22. Gibbons RD (2013): The statistics of suicide. Shanghai Arch Psychi-
atry 25:124–130.

23. Pang L, Sareen R (2021): Retrospective analysis of adverse events 
associated with non-stimulant ADHD medications reported to the 
United States Food and Drug Administration. Psychiatry Res 300: 
113861.

24. Neuchat EE, Bocklud BE, Kingsley K, Barham WT, Luther PM, 
Ahmadzadeh S, et al. (2023): The role of Alpha-2 agonists for attention 
deficit hyperactivity disorder in children: A review. Neurol Int 15:697– 
707.

25. Girand HL, Litkowiec S, Sohn M (2020): Attention-deficit/hyperactivity 
disorder and psychotropic polypharmacy prescribing trends. Pediat-
rics 146:e20192832.

26. Garcia-Argibay M, Chang Z, Brikell I, Kuja-Halkola R, D’Onofrio BM, 
Lichtenstein P, et al. (2025): Evaluating ADHD medication trial repre-
sentativeness: A Swedish population-based study comparing hypo-
thetically trial-eligible and trial-ineligible individuals. Lancet Psychiatry 
12:131–139.

27. Surman CBH, Monuteaux MC, Petty CR, Faraone SV, Spencer TJ, 
Chu NF, Biederman J (2010): Representativeness of participants in a 
clinical trial for attention-deficit/hyperactivity disorder? Comparison 
with adults from a large observational study. J Clin Psychiatry 
71:1612–1616.

28. Diekroger EA, Froehlich TE (2020): Challenges and opportunities: 
Advancing the evidence base for the care of complex attention-
deficit/hyperactivity disorder. J Dev Behav Pediatr 41(suppl 
2S):S75–S76.

29. Wong ICK, Banaschewski T, Buitelaar J, Cortese S, Döpfner M, 
Simonoff E, et al. (2019): Emerging challenges in pharmacotherapy 
research on attention-deficit hyperactivity disorder-outcome mea-
sures beyond symptom control and clinical trials. Lancet Psychiatry 
6:528–537.

30. Uddin MJ, Groenwold RHH, Ali MS, De Boer A, Roes KCB, 
Chowdhury MAB, Klungel OH (2016): Methods to control for un-
measured confounding in pharmacoepidemiology: An overview. Int J 
Clin Pharm 38:714–723.

31. Liu WJ, Mao HJ, Hu LL, Song MF, Jiang HY, Zhang L (2020): Atten-
tion-deficit/hyperactivity disorder medication and risk of suicide 
attempt: A meta-analysis of observational studies. Pharmacoepide-
miol Drug Saf 29:1364–1372.

32. Man KKC, Coghill D, Chan EW, Lau WCY, Hollis C, Liddle E, et al. 
(2017): Association of risk of suicide attempts with methylphenidate 
treatment. JAMA Psychiatry 74:1048–1055.

33. Center for Disease Control and Prevention (2024): Mortality Data on 
CDC WONDER: All Ages Deaths by Underlying Cause. National 
Center for Health Statistics, editor. Available at: https://wonder.cdc. 
gov/deaths-by-underlying-cause.html. Accessed May 24, 2024.

34. Caucus CB (2020): Ring the Alarm: The Crisis of Black Youth Suicide 
in America. Available at: https://theactionalliance.org/resource/ring-
alarm-crisis-black-youth-suicide-america. Accessed May 24, 2024.

35. Bridge JA, Ruch DA, Sheftall AH, Hahm HC, O’Keefe VM, 
Fontanella CA, et al. (2023): Youth suicide during the first year of the 
COVID-19 pandemic. Pediatrics 151:e2022058375.

36. Adams SM, Riley T, Quinn PD, Meraz R, Karna V, Rickert M, 
D’Onofrio BM (2024): Racial-ethnic differences in ADHD diagnosis 
and treatment during adolescence and early adulthood. Psychiatr 
Serv 75:521–527.

37. Li Y, Liu W, Zhu Y, Liu X, Winterstein AG (2017): Determinants of 
pharmacological treatment initiation and persistence in publicly 
insured adults with attention-deficit/hyperactivity disorder. J Clin 
Psychopharmacol 37:546–554.

38. Straub L, Bateman BT, Hernandez-Diaz S, York C, Lester B, 
Wisner KL, et al. (2022): Neurodevelopmental disorders among pub-
licly or privately insured children in the United States. JAMA Psychi-
atry 79:232–242.

39. Ji X, Druss BG, Lally C, Cummings JR (2018): Racial-ethnic differ-
ences in patterns of discontinuous medication treatment among 
Medicaid-insured youths with ADHD. Psychiatr Serv 69:322–331.

40. Shi Y, Hunter Guevara LR, Dykhoff HJ, Sangaralingham LR, Phelan S, 
Zaccariello MJ, Warner DO (2021): Racial disparities in diagnosis of 
attention-deficit/hyperactivity disorder in a US national birth cohort. 
JAMA Netw Open 4:e210321.

41. National Library of Medicine (2022): RxNorm overview. Unified Med-
ical Language System. Available at: https://www.nlm.nih.gov/ 
research/umls/rxnorm/index.html. Accessed April 12, 2024.

42. Nelson SJ, Zeng K, Kilbourne J, Powell T, Moore R (2011): Normalized 
names for clinical drugs: RxNorm at 6 years. J Am Med Inform Assoc 
18:441–448.

43. Nguyen M, Tharani S, Rahmani M, Shapiro M (2014): A review of the 
use of clonidine as a sleep aid in the child and adolescent population. 
Clin Pediatr 53:211–216.

44. Robinson CL, Parker K, Kataria S, Downs E, Supra R, Kaye AD, et al. 
(2022): Viloxazine for the treatment of attention deficit hyperactivity 
disorder. Health Psychol Res 10:38360.

45. Hedegaard H, Schoenbaum M, Claassen C, Crosby A, Holland K, 
Proescholdbell S (2018): Issues in developing a surveillance case defi-
nition for nonfatal suicide attempt and intentional self-harm using In-
ternational Classification of Diseases, Tenth Revision, Clinical 
Modification (ICD-10-CM) coded data. Natl Health Stat Rep (108):1–19.

46. Allison PD (2006): Fixed effects regression methods in SAS. 
Available at: https://support.sas.com/resources/papers/proceedings/ 
proceedings/sugi31/184-31.pdf. Accessed December 16, 2025.

47. Whitaker HJ, Ghebremichael-Weldeselassie Y, Douglas IJ, Smeeth L, 
Farrington CP (2018): Investigating the assumptions of the self-
controlled case series method. Stat Med 37:643–658.

48. Whitaker HJ, Ghebremichael-Weldeselassie Y (2019): Self-controlled 
case series methodology. Annu Rev Stat Its Appl 6:241–261.

49. Schein J, Childress A, Adams J, Cloutier M, Gagnon-Sanschagrin P, 
Maitland J, et al. (2021): Treatment patterns among adults with 
attention-deficit/hyperactivity disorder in the United States: A retro-
spective claims study. Curr Med Res Opin 37:2007–2014.

50. Heun-Johnson H, Menchine M, Axeen S, Lung K, Claudius I, Wright T, 
Seabury SA (2021): Association between race/ethnicity and disparities 
in health care use before first-episode psychosis among privately 
insured young patients. JAMA Psychiatry 78:311–319.

ADHD Pharmacotherapies and Risk of Suicidal Behavior

8 Biological Psychiatry: Global Open Science May 2026; 6:100698 www.sobp.org/GOS

Biological
Psychiatry:
GOS

http://refhub.elsevier.com/S2667-1743(26)00011-X/sref13
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref13
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref13
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref14
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref14
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref14
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref15
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref15
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref15
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref15
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref16
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref16
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref17
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref17
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref17
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref17
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref17
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref17
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref18
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref18
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref18
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref18
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref19
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref19
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref19
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref19
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref20
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref20
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref20
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref21
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref21
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref21
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref21
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref22
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref22
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref23
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref23
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref23
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref23
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref24
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref24
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref24
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref24
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref25
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref25
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref25
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref26
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref26
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref26
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref26
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref26
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref27
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref27
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref27
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref27
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref27
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref28
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref28
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref28
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref28
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref29
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref29
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref29
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref29
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref29
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref30
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref30
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref30
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref30
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref31
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref31
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref31
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref31
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref32
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref32
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref32
https://wonder.cdc.gov/deaths%2Dby%2Dunderlying%2Dcause.html
https://wonder.cdc.gov/deaths%2Dby%2Dunderlying%2Dcause.html
https://theactionalliance.org/resource/ring%2Dalarm%2Dcrisis%2Dblack%2Dyouth%2Dsuicide%2Damerica
https://theactionalliance.org/resource/ring%2Dalarm%2Dcrisis%2Dblack%2Dyouth%2Dsuicide%2Damerica
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref35
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref35
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref35
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref36
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref36
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref36
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref36
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref37
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref37
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref37
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref37
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref38
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref38
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref38
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref38
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref39
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref39
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref39
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref40
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref40
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref40
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref40
https://www.nlm.nih.gov/research/umls/rxnorm/index.html
https://www.nlm.nih.gov/research/umls/rxnorm/index.html
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref42
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref42
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref42
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref43
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref43
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref43
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref44
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref44
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref44
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref45
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref45
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref45
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref45
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref45
https://support.sas.com/resources/papers/proceedings/proceedings/sugi31/184%2D31.pdf
https://support.sas.com/resources/papers/proceedings/proceedings/sugi31/184%2D31.pdf
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref47
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref47
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref47
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref48
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref48
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref49
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref49
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref49
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref49
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref50
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref50
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref50
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref50
http://www.sobp.org/GOS


51. Stewart C, Crawford PM, Simon GE (2017): Changes in coding of 
suicide attempts or self-harm with transition from ICD-9 to ICD-10. 
Psychiatr Serv 68:215–215.

52. Kazda L, Bell K, Thomas R, McGeechan K, Sims R, Barratt A (2021): 
Overdiagnosis of attention-deficit/hyperactivity disorder in children and 
adolescents: A systematic scoping review. JAMA Netw Open 4:e215335.

53. Acton EK, Willis AW, Hennessy S (2023): Core concepts in pharma-
coepidemiology: Key biases arising in pharmacoepidemiologic 
studies. Pharmacoepidemiol Drug Saf 32:9–18.

54. Upadhyaya HP, Desaiah D, Schuh KJ, Bymaster FP, Kallman MJ, 
Clarke DO, et al. (2013): A review of the abuse potential assessment of 
atomoxetine: A nonstimulant medication for attention-deficit/ 
hyperactivity disorder. Psychopharmacology 226:189–200.

55. Barbaresi WJ, Campbell L, Diekroger EA, Froehlich TE, Liu YH, 
O’Malley E, et al. (2020): Society for Developmental and Behavioral 
Pediatrics clinical practice guideline for the assessment and treatment 
of children and adolescents with complex attention-deficit/ 
hyperactivity disorder. J Dev Behav Pediatr 41(suppl 2S):S35–S57.

56. Brikell I, Yao H, Li L, Astrup A, Gao L, Gillies MB, et al. (2023): ADHD 
medication discontinuation and persistence across the lifespan: A

retrospective observational study using population-based databases. 
Lancet Psychiatry 11:16–26.

57. Blanco C, Surman CBH (2024): Diagnosing and treating ADHD in 
adults: Balancing individual benefits and population risks. JAMA 
Psychiatry 81:1169–1170.

58. Adler LA (2023): Development of United States guidelines for the 
diagnosis and treatment of adults with ADHD. Psychiatr Ann 53:440– 
441.

59. Nead KT, Hinkston CL, Wehner MR (2022): Cautions when using race 
and ethnicity in administrative claims data sets. JAMA Health Forum 

3:e221812.
60. Pendyal A (2022): On the perils of conducting observational research 

on racial health disparities. J Am Heart Assoc 11:e027426.
61. Vasiliadis H-M, Rochette L, Massamba V, Lesage A, Rahme E, 

Gignac M, et al. (2025): Association between stimulant and non-
stimulant ADHD medications and completed suicide in adolescents 
and adults: A population-based nested case-control study. Psychiatry 
Res 344:116309.

62. Ohberg A, Lonnqvist J (1998): Suicides hidden among undetermined 
deaths. Acta Psychiatr Scand 98:214–218.

ADHD Pharmacotherapies and Risk of Suicidal Behavior

Biological Psychiatry: Global Open Science May 2026; 6:100698 www.sobp.org/GOS 9

Biological
Psychiatry:
GOS

http://refhub.elsevier.com/S2667-1743(26)00011-X/sref51
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref51
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref51
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref52
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref52
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref52
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref53
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref53
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref53
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref54
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref54
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref54
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref54
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref55
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref55
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref55
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref55
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref55
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref56
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref56
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref56
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref56
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref57
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref57
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref57
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref58
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref58
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref58
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref59
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref59
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref59
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref60
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref60
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref61
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref61
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref61
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref61
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref61
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref62
http://refhub.elsevier.com/S2667-1743(26)00011-X/sref62
http://www.sobp.org/GOS

	Pharmacotherapies for Attention-Deficit/Hyperactivity Disorder and Risk of Suicidal Behavior: A Within-Individual Study of  ...
	Methods and Materials
	Study Population
	Measures
	Statistical Analyses
	Sensitivity Analyses

	Results
	Study Population
	Suicidal Behavior Before and After the Start of Treatment
	Within-Individual Analyses

	Discussion
	References


