Benefits
and Risks of
Medication

Treatment

THE DECISION TO MEDICATE A CHILD
WITH ADHD IS DIFFICULT.

Likewise, deciding whether someone
should begin or stop treatment for

ADHD as an adult can also be hard.
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There is a lot of conflicting information.

By Kelsey Wiggs, PhD, and
Brian D'Onofrio, PhD

The news and social media have
accounts of people benefiting from
medication, while there also are stories
extolling grave dangers associated with
ADHD medication. Such decisions
regarding ADHD medication and other
drug treatments are made by physicians,
patients, and families weighing the

benefits and costs of medication.
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A lot of the necessary information for these benefits
and costs come from systematic research, and most
research investigating the benefits and risks of medica-
tion uses randomized controlled trials, or RCTs. RCTs
randomize participants to either receive a treatment or to
a control condition, usually receiving a placebo (a sugar
pill that looks the same, for example). This randomiza-
tion—assigning participants to receive the medication or
not—allows researchers to draw strong conclusions about
causal influences of medications because the groups are
presumed to be equal (due to randomization), except
for taking the medication. As a result, any differences
between the treatment and control groups (having fewer
impulsive actions, for example) at the end of a RCT are
considered to be the effects of the treatment.

There are serious limitations to RCTs, however, which
hinder our understanding of the benefits and risks of
medications:

o First, RCTs are often not large enough to study rare-
but-serious events. This is because rare events are not
likely to occur in the samples typically used in RCTs. For
example, the largest RCT only included 516 children,
which is not large enough to study many important out-
comes, such as suicide attempts or major accidents.

e Second, RCTs frequently exclude patients with more
severe illnesses, multiple diagnoses (such as autism
spectrum disorder), and/or problems that could be ex-
acerbated by medication (such as seizures, substance use
problems). In fact, some research suggests that RCTs ex-
clude over half of the people that actually receive ADHD
medication in real-world practice. RCTs are also limited
by the fact that they are not able to follow patients for
long periods of time, such that long-term effects of medi-
cation cannot be studied.

e Third, findings from RCTS may not generalize or apply
to the overall population because the intensive treatment
monitoring and care by specialists in RCTs may not apply
to treatment settings in the community practice.

e Finally, many RCTs are funded by pharmaceutical com-

panies, which make some people skeptical of the findings.

Thus, relying solely on RCTs cannot provide us with a
complete understanding of the consequences of ADHD
medication. To address the limitations of RCTs, research-
ers are relying on other approaches.

Other research approaches

A relatively new line of research relies on large-scale obser-
vational studies, or research in which participants are ob-
served in their natural environment rather than randomly

assigned to take a medication. Such studies use large data-
bases, sometimes with millions of people. However, with-
out randomization, it is difficult to ensure that participants
who receive medication are similar to those that don’t
receive medication. This is because there are a number of
factors that influence whether someone receives treatment.
After all, individuals who receive ADHD medication are
given the medication to treat the symptoms of inattention
and/or hyperactivity-impulsivity. As such, people who do
and do not receive ADHD medication are not equivalent.

If medication use is associated with a beneficial or
harmful outcome, it can be hard to know whether the risk
is due to the medication, the ADHD itself, or something
else. This is the main limitation of observational research.
Researchers try to address this by “matching” people who
take a medication and those who do not using other mea-
sures in the dataset and advanced statistics. This helps to
rule out the role of other explanations.

The comparison of people taking medication to unrelat-
ed individuals who do not can be misleading, though, be-
cause it is impossible to know if you have matched people
who did and not take medication perfectly. To help better
account for the role of other factors and better identify
the consequences of the medication, researchers rely on
advanced research designs, specifically designs that have a
comparison group that is already well-matched on factors
other than medication status. One example of this type of
design is a within-individual comparison.

Instead of comparing unrelated individuals, the design
uses each person as his or her own control. When using
the design, researchers ask whether a particular outcome
is more or less likely when an individual is taking their
medication, compared to when the same person is not
taking their medication. The design, therefore, accounts
for all factors that remain stable within an individual over
time. Certainly there can be factors that vary along with
the use of ADHD medication that can still explain why
the medication would be associated with an outcome.
Thus, researchers can also include statistical controls for
variables that change over time.

What our research suggests

Our research group has applied this within-individual
comparison design to examine the benefits and risks of
ADHD medication using large-scale health insurance
claims datasets in the United States and national datasets
in Sweden. When analyzing health insurance claims data-
sets, we identify medication periods by when patients fill
prescriptions of ADHD medication. Using large datasets
enables us to study some rare-but-serious outcomes—the
types of outcomes that aren’t feasible in RCTs. Specifi-
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cally, we have used within-individual comparisons to examine
whether a person was treated in an emergency department for a
substance-related problem, a motor vehicle accident, or a seizure.
Below, we summarize several of our findings.

First, we conducted analyses of a large database of health insur-
ance claims to better understand the consequences of ADHD
medication for substance use problems. Previous research has
suggested that use of ADHD medication may actually increase
the likelihood that people will have substance use problems (for
example, sensitize individuals to become dependent on illicit
stimulants). However, we found that people had fewer substance
use problems during periods of receiving ADHD medication
than when the same person did not receive medication. ADHD
medication treatment also predicted reduced risk for substance
use events two years after being medicated, again, in the same
person. These findings suggest that ADHD medication may not
increase risk for substance use problems; rather, ADHD medica-
tion was associated with fewer substance use problems.

Second, our research group has examined the association be-
tween ADHD medication and motor vehicle-related emergency
department visits. Previous research has reported that individu-
als with ADHD have increased motor vehicle crashes. Thus, we
investigated to what extent treatment for ADHD was associated
with such accidents using a within-individual comparison. We
found that people had lower risk of motor-vehicle accidents while
receiving ADHD medication compared with the same people
when they did not receive medication. These findings suggest
that ADHD medication may actually protect against motor ve-
hicle crashes among individuals with ADHD.

Third, our research group has examined the short-term and
long-term associations between ADHD medication and seizures,
particularly those that required emergency room visits. Previous
research has documented higher occurrence of seizures among
individuals with ADHD, and physicians are often reluctant to
prescribe ADHD medication to individuals with seizures due to
the perceived risk. (The physician’s desk reference has a warning
for prescription of stimulant medications to individuals with sei-
zures.) In our study we found that ADHD medication was actu-
ally associated with reduced risk of seizure events when individu-
als were prescribed medication compared with when the same
individuals were not prescribed medication. Furthermore, we
found that there was no association between two-year duration
of ADHD medication and subsequent seizure risk. These find-
ings suggest that the higher rates of seizures among people with
ADHD is not explained by ADHD medication; rather, medica-
tion was associated with fewer seizures.

Our research group has also examined of the benefits and risk
of ADHD medication by using national datasets in Sweden—re-
searchers can link multiple government and research databases—
to examine the associations with substance use problems, motor
vehicle accidents, suicidal behavior, depression, and criminality.
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If medication use is associated with

a beneficial or harmful outcome,

it can be hard to know whether the risk
is due to the medication, the ADHD
itself, or something else.

Findings from these studies provide converging evidence for our
findings using US data.

We stress the importance of these findings for two reasons.
First, our findings should help ease concerns related to rare-but-
serious consequences, such as substance use problems and sei-
zures, that people consider to be negative consequences of ADHD
medication. Second, these findings may actually reflect protective
effects of ADHD medication in some instances (motor vehicle
crashes and suicidal behavior, for example) that RCTs can't identi-
fy. These findings help compliment the results from smaller RCTs.

As for how these findings influence clinical practice, we want to
stress that it is important that individuals and families work with
their physicians to weigh the benefits and risks for each individu-
al. ADHD medication clearly has some negative side effects, such
as sleep difficulties and consequences for height. However, our
research, along with findings from a number of research teams
using observational studies, suggest that there may be more ben-
efits—and fewer risks—of medications than previously known. @
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